






Foreword

REVIT & CABERNET 2007

Land is an essential resource for any successful society. Brownfields comprise land once 
used and now discarded.  Urban areas provide most jobs, are actively supported by 
businesses and higher education institutions and are key to achieving social cohesion. 
Profligate land consumption we now know is neither sustainable nor acceptable to those 
of us concerned for the rights of future generations or the quality of life of our peers. En-
suring economic prosperity, supporting social inclusion and protecting the environment 
are EU policies established by the Lisbon and Gothenburg Agenda.  Sustainable urban 
brownfield regeneration is key in achieving essential complementarity in reaching these 
sometimes conflicting goals.

Brownfield regeneration is often complex, can take years and requires input from many 
professionals and stakeholders. Site history may be asset or liability. Contamination 
may restrict site reuse options or, perhaps rose-tinted, memories of long gone jobs and 
former economic stability haunt local perceptions. Relics may recall achievements to be 
preserved and celebrated. Nevertheless human dignity and biodiversity deserve ab-
solute priority in determining regeneration options.  Belfast’s Laganside Development 
Corporation, in co-hosting the 1st International Conference on Managing Urban Land, 
demonstrated international best practice in regeneration fostering unity and peace – 
true social cohesion!

REVIT & CABERNET 2007, the 2nd International Conference on Managing Urban Land, 
has brought together a wide range of professionals from across Europe and beyond to 
share knowledge and best practice experience of the interacting social, environmental, 
economic and governance issues related to the revitalisation of brownfield sites. The 
conference contributes to what Europe does best – co-operation, networking and mutual 
learning between regions, cities and people.

REFINA is a German Federal Ministry of Education and Research initiative in “research 
for the reduction of land consumption and for promoting sustainable land management” 
that funds projects providing a scientific basis for political decisions and measures.  REFI-
NA, sponsors of this book, is part of Germany’s national Sustainability Strategy to reduce 
land consumption for settlement and transport to 30 hectares per day by 2020.

The INTERREG IIIB REVIT project, has developed integrated approaches to the devel-
opment, management and promotion of brownfield sites. REVIT shows that applying 
principles of sustainable development to brownfield renewal includes legal and insti-
tutional frameworks to achieve EU and local environmental, economic and social well 
being targets.

‘CABERNETers’ are a friendly generous group who realised, some to their surprise, that 
the giver of information and experiences often benefits as much if not more than the 
recipient. So we hope you will appreciate the wealth of information in this book as you 
apply it to your own circumstances and that you will come to the 3rd Conference in 2009 
to tell of your own successes and lessons learnt – that we and others may learn and cel-
ebrate with you.

Detlef Grimski, Thomas Zügel, Uwe Ferber, Thomas Ertel, Kate Millar, Gritta Geffers,

Paul Nathanail, Gerard Jilleba,

STUTTGART, APRIL 2007



A warm welcome to the 2nd international
conference on managing urban land

The rapid development of towns and cities is leading to urban sprawl 
in Germany. While there are currently more than 2,000 square kilo-
metres of urban brownfield sites, a total area of about 310 square 
kilometres is newly developed for transport and housing every year 
– this is roughly equivalent to the size of Munich. It is therefore an 
important public task to ensure that brownfield sites are made avail-
able for housing, industry and transport. Only in this way can we 
protect our landscape and preserve our natural and cultural herit-
age and thus maintain, improve and shape our quality of life and 
development potentials.

In order to recycle brownfield sites, a number of different aims such 
as protection of the environment and nature conservation, economic 
growth as well as the provision of socially compatible housing, qual-
ity of urban building and mobility must be brought into harmony. 
Particular attention must be paid to the successful remediation of 

the contaminated sites of old smelting plants, gas works, chemical plants and explosives 
manufacturing plants. It is our aim to reduce the present use of greenfileds for housing 
and transport to one third (30 hectares per day) by the year 2020.

The funding priority „Research for the Reduction of Land Use and for Sustainable Land 
Use Management (REFINA)” of the Federal Ministry of Education and Research is part of 
the Federal Government’s national sustainability strategy. With this programme we will 
support projects for efficient land use which develop and implement, in particular, utili-
sation concepts for brownfield sites in city centres with a total of about 20 million Euro.

The programme is funding projects which develop and implement exemplary innovative 
approaches for the redevelopment of brownfields in the future.

Innovations are, however, generated mostly at the interfaces of different disciplines. 
Co-operation between different disciplines is therefore of outstanding importance for 
changing course in the use of natural resources.

The challenges in front of us cannot be mastered at national level alone. The 7th Re-
search Framework Programme offers an excellent platform for European co-operation.

The aim of the 2nd International Conference on Managing Urban Land is to bring to-
gether a wide spectrum of experts and disciplines in the field of the management of 
urban land. The emphasis will be on exchanges of experience about proven methods, in-
novative solutions and applications of new technologies and tools. First results of projects 
funded under REFINA will also be presented. I wish all those taking part in the confer-
ence every success and many new ideas for your further work.

Dr. Annette Schavan, MP

Federal Minister for Education and Research

Dr. Annette Schavan
Federal Minister for 
Education and Research



Welcome to the city of Stuttgart, Capital of the state of Baden-Würt-
temberg. The issues that will be addressed at the 2nd International 
Conference on Managing Urban Land are of great importance to all 
local and regional authorities both in Europe and in the rest of the 
world. How can we succeed in promoting employment and growth 
without consuming additional resources? How can we use urban 
brownfields in order to revitalizes and modernizes our cities? I am 
delighted that Stuttgart has the privilege to serve as venue for this 
major conference.

We see ourselves as an international city and are therefore very 
much interested in an exchange on the European and international 
levels. In Stuttgart people from over 170 nations live together in 
peaceful coexistence. Over 100 languages are spoken here. Over 

the years, we have built up numerous networks on subjects ranging from mobility, to so-
cial integration policies, development aid, child friendliness or the challenges posed by 
demographic change. It is our firm belief that the best solutions arise from an exchange 
of best-practice examples. Over and above this, transnational co-operation has the ad-
vantage that it fosters closer links between and mutual understanding for one another 
thus helping promote peace through-out the world.

I want to invite all delegates, conference schedule permitting, to take time out to dis-
cover our city. Stuttgart is the “European Capital of Sport 2007” and the host city for four 
world championships as well as venue for the World Athletics Final. In the autumn,  just 
a stone’s throw away from Stuttgart International Airport, Stuttgart‘s New Trade Fair 
Center will open its doors to the public. It is designed as a showcase for the export-ori-
ented companies of Baden-Württemberg. Explore our city, its theatres and museums, its 
parks and recreational opportunities!

I wish you a rewarding stay in Stuttgart!

Best wishes
Dr. Wolfgang Schuster, Mayor of Stuttgart

The aim of the REVIT project – development of new concepts for sus-
tainable regeneration of brownfield sites – represents one of the 
major challenges for European cohesion policy: creating the con-
ditions for sustainable jobs and growth as well as preserving the 
environment.

In many European cities, there are brownfield areas which need to 
be revitalised in order to attract new jobs and investment and to 
improve the quality of life. I am therefore very pleased about this 
important initiative launched by six European partners (Hengelo, 
Medway, Nantes, Stuttgart, Tilburg, Torfaen). By sharing experience 
and by developing new innovative approaches on brownfield regen-
eration they can enhance urban development throughout Europe.

I am delighted that the INTERREG „North West Europe“ programme has contributed 
to the success of the REVIT project. This form of co-operation is part of what Europe 
does best. Bringing people together to share ideas and to work together to make them 
happen. REVIT concludes as we embark on a new programming period 2007-2013 for 
European cohesion policy. In this period we will further strengthen networking and mu-
tual learning between regions and cities. In fact, the European Commission has recently 
launched a new initiative called „Regions for Economic Change“ to boost the dissemina-
tion of best practice in economic modernisation and innovation across the Union. I would 
be delighted if the lessons learned from the REVIT network could find their place in this 
new initiative.

Danuta Hübner
Member of the European Commission responsible for Regional Policy

Dr. Wolfgang Schuster
Mayor of Stuttgart

Prof. Dr. Danuta Hübner
EU Commissioner for 
Regional Policy
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Motivation

Despite the efforts of area management, 
as long as an enlargement of the areas 
of residential estates and traffic areas is 
unavoidable, the „consumption“ of near-
nature soil will continue. The demands on 
soil lead to losses on behalf of soil func-
tions. The functions of soils are however a 
gauge for the soil quality. Any kind of use 
of near-nature soils reduces the surface 
area, and is closely linked to quality losses 
that must be included in the balances and 
strategy of environmental planning as re-
quired by the demands of the European 
Legal Amendment Act - Construction 
(EAG Bau, FEDERAL GOVERNMENT OF 
GERMANY 2004). 

For this to be successful, we need applica-
ble soil protection concepts defining am-
bitious targets. This requires soil scientific 
basic knowledge presented easily under-

standable for urban planners, and appro-
priate strategies and methods to achieve 
these targets.

How this can be ensured in a methodical 
manner, which decisions are to be made, 
and according to which aspects the ration-
ing of the soil resources should be guided 
exemplifies the Stuttgart Soil Protection 
Concept (BOKS). 

The BOKS has proven itself in practice. 
It was formally implemented in March of 
2006 and is a permanent component of 
the Stuttgart urban land-use planning.  In 
this case, the „soil loss“ – that is, the de-
mands of the soils in both quantity and 
quality – is measured, observed and guid-
ed according to BOKS methods. 

1.1 The Stuttgart Soil Protection Concept – 
Methods, Goals, Strategies

Gerd Wolff

Abstract

Functional soil protection concepts are required for both the conservation of the local 
soil resources and the fulfilment of legal requirements in the area of environmental 
planning. Together with the Stuttgart Soil Protection Concept (in German, Bodenschutz-
konzept Stuttgart = to hereby be called BOKS), I shall display how potential and actual 
„soil losses“ can be documented with the help of a „planning map for soil quality“ as 
part of „soil indication“. In addition, I‘ll make it clear that this „soil indication“ plays an 
important role in finding the targets and the pursuit of strategic solution approaches.  
We can see that soil protection concepts must be logical, methodically simple and easily 
understood if indeed they are to be any good for practical use. In order to be accepted, it 
is important that the soil protection concept creates awareness. This is the case when all 
participants of the urban land-use planning know which successes are related to reach-
ing the goals and which consequences arise in case of failure.
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Scientific-technical principles 

As a result of the functional losses related 
to the demands of soils, the soil quality 
changes in a certain area. Ergo the af-
fected soils can be determined by a „soil 
indication“ in their quantity (= soil area) 
and quality (= function condition), and 
can be evaluated in their change. 

A prerequisite for this is that the spatial 
distribution of the soil is known and docu-
mented in a planning-applicable manner.  
In Stuttgart, the „soil indication“ is sup-
ported by a „Planning Map - Soil Quality“ 
(fig. 1). This figure displays the soil qual-
ity as the sum of the soil functions to be 
protected as detailed by the Federal Soil 
Protection Act (Habitat, Ecological Bal-
ance of an Area, Filter and Buffer as well 
as Archive; BUNDESREGIERUNG 1998) 
under consideration of anthropologic 
function barriers such as polluted areas 
(LANDESHAUPTSTADT STUTTGART 2001) 
and cultivation (updated by the LANDE-

SHAUPTSTADT 1989) in 6 levels 
(0 to 5). This map covers the en-
tire Stuttgart area and also takes 
into account the quality of the 
urban soils based on prior map-
pings (HOLLAND 1995, 1996). 
As also known from other urban 
areas, urban soils still provide 
important functions and ecologi-
cal services despite their partially 
massive anthropogenic override. 

Methods

The sole presence of a thematic 
map itself is not a big help in 
practical planning. What we re-
ally need to know is how this 
map should be used in all plan-
ning considerations. Therefore 
reasonable methods are needed 
which allow a qualitative and 
quantitative survey of the effects 
related to the different aspects of 
soil use. with the aid of the map.

This is why the so-called „soil 
indication“ was developed as 

part of the BOKS. „Soil Index Points“ are 
calculated via the surface proportions of 
a planning area and the respective soil 
quality levels given in the planning map 
(fig. 2). This area-specific score will be re-
duced with every further demand on the 
soil in proportion to the regional qual-
ity loss (= loss of soil functions). In this 
manner, every planned use of the soil 
can be both theoretically forecasted and 
clearly measured after implementation. 
This area-specific score and its change 
are – compared to the parameter “land 

Figure 1: Planning Map – Soil Quality

Figure 2: Soil Indication“: Calculation of the 
„Soil Index Points
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consumption“ which doesn‘t include any 
statement on the soil quality – an indica-
tor regarding qualitative soil aspects that 
are relevant for any further planning.

The participants in the urban land-use 
planning have been managing quite well 
with the BOKS „soil indication“ because 
its methods are simple and easy to com-
prehend. It disposes of a broad range of 
application (LANDESHAUPTSTADT STUTT-
GART 2006). In this manner, it can help 
to assess the present state of soil and re-
lated trends, deliver impact prognosis and 
implement variation comparisons (fig. 3). 
It is also applicable to balance and con-
trol the soil specific impacts, especially in 
connection with intervention-balancing 
regulations for nature protection rights 
(KÜBLER 2003, 2004). 

Target Definition

Since the quality of the soil was hardly 
renewed in a humane period of time, 
rationing patterns that are based on an 
unchecked consumption are not fit for 
the future. Ultimately, sustainable ap-
proaches which ensure the conservation 
of soil resources at a constant quality level 
will contribute to the achievement of our 
goals. 

Realistically, this target condition cannot 
be promptly achieved. As such, there is no 
way around a transitional period in which 
certain cut downs must be accepted. 
These will not necessarily be dispropor-
tionally high in comparison to the current 
status.  At the same time, the timeframe 
should not be too short, in order to enable 
a redirection into alternative operation 

patterns (for example, urban re-
newal by revitalisation of brown-
field land“).   

The cut-down in quality that must 
be tolerated for a transition pe-
riod is defined in BOKS as a so-
called „soil contingent“. This „soil 
contingent“ consists of a starting 
amount of „soil index points“ that 
– once determined – dwindles 
proportionally to every soil use 
that is connected with a loss of 
soil quality. The current score of 
the „soil contingent“ displays the 
correspondingly „sustainable“ 
loss in quality. This corresponds 
to the acceptable „sacrifice“ that 
can be made in accordance with 
the targets defined to ensure 
room for manoeuvre for a limited 
period of time (fig. 4). 

The total number of points in the 
„soil contingent“ can be arbitrar-
ily determined in relation to the 
total supply of the „soil index 
points“ of an observation area. 
However, it can also be calcu-
lated in correspondence to clear 
qualitative terms with the aid of 
„soil indication“.

Figure 3:Field of Application of the „Soil Indication“ using 
the example of Stuttgart district Stammheim (BX Points = 
„Soil Index Points“)
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This last point was the case in Stuttgart. 
The terms of reference here were: pri-
marily preservation of the quantity and 
quality status of soils with very good and 
good quality. In reverse, this means that 
the quality proportion of middle and low 
quality soils is accepted to be subject for 
negotiation if necessary.

According to these objectives, a starting 
amount totalling 1000 „soil index points“ 
(March 2006) resulted for the Stuttgart 
„soil contingent“. This corresponded to 
app. 12% of the entire supply in the Stutt-
gart area.  This „sacrificial amount“ of „soil 
index points“ can, under the viewpoints of 
sustainability, be considered as tolerable.  
However, the prerequisite for this is that 
an economical cultivation is determined 
and that the radius of operation can actu-
ally be successfully made use of.  

Strategies

Conceptual soil protection cannot be 
solely operated with technical founda-
tions (for example, planning map „Soil 
Quality“) and useful methods (for exam-
ple, „soil indication“), even when clear 
objectives (for example, „soil contin-
gent“) are established. This can only 
be approached if a comprehensive 
strategy specifies how sustainable 
conditions should be achieved. Thus, 
strategies in the field of soil protec-
tion always deal with provident re-
source management. 

BOKS ensures this by controlling the 
type of point loss in the „soil contin-
gent“ that corresponds to 2 typical 
cultivation patterns (fig. 5). 

Figure 4: General orientation of the sustain-
able Development (Consumption = sacrifice to 
be tolerated, Rest = ensured resources)

First this is targeted „inner urban devel-
opment“. This is the most effective be-
cause it conserves local soil provisions or 
the score in the „soil contingent“. For this 
reason, we have been concentrating the 
efforts on pursuing inner urban develop-
ment in Stuttgart with the concept „Sus-
tainable Brownfield Management“ (NBS, 
LANDESHAUPTSTADT STUTTGART 2003) 
for quite some time. 

The other pattern is the „degressive ra-
tioning“ of the „soil contingent“. Until land 
consumption will once be completely cov-
ered by inner urban development in Stutt-
gart, the degressive rationing of the „soil 
contingent“ (= reduction of the annual 
rates of the new consumption of near-
nature soils by 1 to 2 „soil index points“ 
per year) will regulate that the point sta-
tus in the „soil contingent“ is never or at 
best just barely exhausted. With respect to 
the trend of the loss of points in the „soil 
contingent“ and its respective status, a 
systematic monitoring (for example, every 
2-5 years) helps to assess, if the target-
oriented rationing works. If not, appropri-
ate  countermeasures can be established 
at short hand. 

In Stuttgart the cultivation of a „soil con-
tingent“ proofed to be effective. In this 
manner, soil standards can be ensured 
without delimiting urban planners via a 
new „taboo area“ in terms of protected 
or preferred areas. Vice versa as planners 
and decision makers are given room to 
manoeuvre in the rationing of the „soil 
contingent“, since the access to good and 

Figure 5: Rationing pattern „Inner urban development“ 
and „Degressive Rationing“ (FNP = Preparatory land-
use planning; NBS = Nachhaltiges Bauflächenman-
agement Stuttgart; BX/a = „Soil Index Points/Year)
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very good soils cannot be categorically 
prohibited as it would be the case with 
protected areas. Their use is, fundamen-
tally permitted, but would mean a „mas-
sive“ loss and thus, an non-proportionally 
strong depletion in points in the „soil con-
tingent“. The monitoring quickly shows 
that countermeasures are required which 
would diminish further room for manoeu-
vre urgently required.

Consequences and Implications

Analysis of needs have shown that appro-
priate soil protection concepts require

technical planning foundations

suitable indication and assessment 
methods

clear objectives and

target-oriented strategies

as well as

acceptance.

In the course of the preparatory work for 
BOKS, it became clear how close these 
individual elements need to correspond 
with each other. This is why the BOKS was 
correspondingly developed tailored to the 
needs urban planning practice. This en-
sured that the BOKS gained general ac-
ceptance and ultimately was instituted as 
a formal component of the urban land-
use planning by the Stutt¬gart municipal 
council (PROVINCIAL CAPITAL OF STUTT-
GART 2006, WOLFF 2006, 2007). 

For this, it was decisive that the BOKS 
had risen awareness for the risks of soil 
use and land consumption. It was recog-
nised that missing the targets would not 
allow sustainable development. The risk 
of rising threats to soil resources by urban 
sprawl and increasing soil use is widely 
accepted now.

In Stuttgart, it has since become clear that 
possible consequences of the „soil loss“ 
are known and their beginnings can cur-

•

•

•

•

•

rently be observed. Included in this are, 
apart from the loss of agricultural areas, 
a massive decrease of groundwater re-
charge and flood retention. That is: more 
and more amounts of precipitation and 
incidents of flooding need to be techni-
cally controlled with high costs, especially 
in the Stuttgart basin. At the same time, 
the city climate is becoming more unbal-
anced and the air quality is becoming 
poorer because of decreasing areas of 
operative soils available for humidity and 
temperature equalization as well as for 
absorption of air—transported contami-
nants. To summarize: if no sustainability 
can be achieved with the demands on 
soil, the further loss of soils will result in 
an escalating, irreversible deterioration of 
the general environmental and quality of 
life.  This is something we cannot and do 
not want to allow in the urban settlement 
area of Stuttgart.

We can safely assume that this is also 
the case elsewhere. These are good pre-
requisites that allow us to hope that the 
implementation of urban soil protection 
concepts – like the one in Stuttgart – are 
then also consequently followed and fa-
voured elsewhere. 
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1.2 Towards Integrated Regeneration Policies and 
Brownfields Advocacy in the Czech Republic

Jirina Jackson, Gabrielle Hermann

ABSTRACT

Research in 2002 revealed that the main barrier to brownfields reuse is the lack of 
know-how and paucity of local language-based sources of information. This paper will 
examine how such know-how gaps have been bridged over the past five years through 
policy changes at all levels of government. This paper will review policies of individual 
ministries; examine the development of various brownfields regeneration programs; 
and, analyze the stony and winding path towards the Czech Integrated Regeneration 
policy. In parallel, the paper will analyze the development of know-how and capacity by 
policymakers at the regional- and local-level in promoting and addressing brownfields 
reuse and regeneration. The authors will briefly comment on real estate market uptake 
of brownfield development and on the development of the private sector’s understand-
ing of complexities related to brownfields reuse. The authors will explore why, despite a 
relatively high economic growth rate, a large number of brownfield sites remain under-
used and superfluous to market.

Introduction 

By the end of the 1990’s a majority of 
Central European countries were faced 
with growing problems related to brown-
fields. Unfortunately, there was little un-
derstanding of the novelty among policy-
makers. Some countries were more fortu-
nate than others to obtain assistance on 
revitalizing their brownfields. The Czech 
Republic was among those to receive as-
sistance in encouraging brownfield reuse 
from several independent and outside 
actors. Until 2003, a majority of local in-
stitutions did not address the subject of 
brownfields and therefore, the size of the 
problem was unknown and data was non-
existent.1 In short, brownfields were not 
a national priority. International programs 
and assistance has visibly changed this 
situation and as a result there is now fi-
nancing to carry out brownfields research 
and prepare brownfields programs. 

Today, brownfield regeneration in the 
Czech Republic is starting to draw local 
and international investors’ interest. This 
paper will review the results of programs 
from 1997 to 2003 by analyzing data 
published by CzechInvest, a national in-
vestment promotion agency. Since 2006 
CzechInvest has made its data available 
to the public, thereby substantially in-
creasing transparency. The CzechInvest 
data reveal that half of identified brown-
field sites are located in small communi-
ties below 2000 inhabitants. Since these 
brownfields are located on the periphery 
they tend to be superfluous to the market. 
Small- and medium-sized local authori-
ties need help from regional or district 
agencies to at least mitigate the threat 
that brownfields sites pose to the public. 

Local communities have the power to de-
liver a sustainable Urban Agenda. First, 
local governments need to be empowered 
and educated on the tools available to 
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them.[2] The responsibilities of local au-
thorities can be divided into two catego-
ries. The first category consists of a specif-
ic set of administrative tasks, as stipulated 
by the state. In general, the state provides 
local governments with assistance in com-
pliance. The second category is trickier be-
cause they are self-regulated and carried 
out by the local elected government. The 
setting of an urban development agenda 
falls under this category. Unfortunately, 
for the second category, officials are not 
required to meet specific qualifications or 
go for continuing education. 

This lack of skills on the part of the local 
authorities is one of the main barriers to 
developing a workable urban regenera-
tion strategy or to leading an integrated 
urban development approach. Local con-
ferences have significantly increased the 
capacity of local policymakers and plan-
ners [3] and have even resulted in pol-
icy changes at all levels of government. 
Unfortunately, this improvement in policy 
has not yet resulted in the integration of 
brownfields regeneration into a wider 
context of Integrated Urban Regenera-
tion. Furthermore, necessary remediation 
programs are often neglected by structur-
al funding programs, which must, by defi-
nition, comply with the Lisbon Strategy’s 
emphasis on economic growth. Therefore, 
for environmental clean-up programs to 
take place, the regional or national gov-
ernment need to take responsibility for 
funding and setting up the management 
structure. This is not happening and this 
paper will offer some insight as to why. 

EU membership focuses attention on na-
tional policymaking and has resulted in 
an increase in development-orientated 
policies. Therefore, this paper examines 
some of the funding programs that are 
available for brownfields regeneration in 
the Czech Republic, in particular Structur-
al Funds (SF). We conclude the paper with 
policy recommendations and an analysis 
of what is missing in Czech policy. 

International efforts to raise 
awareness and increase local 
advocacy

International actors and international pro-
grams have significantly helped to raise 
awareness of brownfields in the Czech 
Republic on the national policy level. As 
early as 2003 brownfields were placed on 
the National Development Plan 2004-6, 
a document that sets priorities for struc-
tural funding programs. 

International efforts to support brownfield 
reuse were aimed at various beneficiar-
ies. Upon reflection it is clear that not all 
intervention efforts achieved the same 
level of success. For instance, initiatives 
targeting local governments were mostly 
unsuccessful at changing policy or insti-
gating local action and projects. This was 
mainly because at the time of intervention, 
local governments lacked capacity and 
did not receive help in filling knowledge-
gaps. There was also a lack of financial 
backing to realize projects. In contrast, 
projects that targeted the national-level 
development agency and two local NGOs 
resulted in policy changes and implemen-
tation successes. It is interesting to note 
that the EU financed programs had very 
limited national policy impact until the 
Czech government promulgated Decree 
1100 in mid-2005. Decree 1100 required 
a National Brownfields Strategy to be de-
livered by the Ministry of Industry (MPO). 
By then the MPO had already had some 
experience with brownfields regeneration 
and was implementing a national and EU 
funded programs supporting industrial 
use brownfields regeneration. After some 
initial uncertainty, the MPO realized that 
in order to deliver such a strategy it would 
have to follow the recommendation of the 
PHARE project (see item 8 in Table1) and 
that they would need the following:

Data

Sectoral and stakeholder coopera-
tion and input

Institution that can execute the pre-

•

•

•
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BOX 1 – Project Brownfields 3000
CzechInvest was appointed to prepare and deliver a nationally supported brownfields reuse support action. This is why the 
CzechInvest introduced the project „Brownfields 3000“. 

Project „Brownfields 3000“ was developed as a response to a study on inventorying brownfields that was carried out by CzechInvest 
in 2006. The main goals of this project are first, to guarantee a supply of successful projects; second, to guarantee public co-fund-
ing for projects; third, to initiate suitable amends to legal framework; and forth, to initiate and assist preparation of realizable 
projects. 

The study on inventorying provided data on 3096 brownfield sites which cover 11 060 Ha and a build up area of 22 609 Ha.  
The study found that 40% of brownfields sites were previously used for agriculture, 30% were used for industry, 10% for state-
owned buildings, 6% for the military, 4% for housing, and 10% for other. 

Demographic analyses of the brownfield sites reveal that smaller communities often have the most brownfield sites. The Brown-
fields 3000 study specifically found that 51% of the communities have up to 2000 inhabitants, 27% of the communities have 
between 2 000 and 10 000 inhabitants, 13% of the communities have between 10 000 and 50 000 inhabitants, and 9% of the 
communities have more than 50 000 inhabitants. 

Environmental damage is also a grave problem for many of the communities studied. Brownfields 3000 revealed that 40% of the 
brownfield sites can assumed to be contaminated, 6% of the sites have confirmed environmental damage, 53% of the sites have 
no damage, and in 1% of the sites it is undetermined whether there is damage. 

The outcome of this project is a comprehensive Czech Strategy for regeneration of brownfields and the setting up of an imple-
mentation system that would enable its deliverance. The main goal of such a strategy is to support brownfield reuse and prevent 
sites from turning into brownfields. Based on the results Brownfields 3000 study, the following strategy for the prioritization of 
brownfield sites was created: 

Prioritising site remediation

Location of brownfield
Brownfields size classification:

Large (above 10 Ha)
Medium (5-10 Ha)
Small (2-5 Ha)

•
•
•

Priority 1 for brownfields with
Substantial economic effect
Risk to public environmental 
damage
Historical/cultural value

•
•

•

Priority 2 for 
other
brownfields

Priority 3 for small or badly 
located brownfields

A -  in urban centers Large and medium sites
Industry, 
housing, 
commercial and public facilities

•
•
•

Medium sites
Industry, 
housing, 
commercial and 
public facilities

•
•
•

Small sites
Industry,
housing, 
commercial and public facilities

large and medium sites
agricultural 

•
•
•

•

B - in suburban locations Large and medium sites
Industry,
housing,  
army use

•
•
•

Medium sites
Industry, 
housing, 
commercial and 
public facilities

•
•
•

Small sites
Industry,
housing, 
commercial and public facilities

Large and medium sites
Agricultural 
leisure uses

•
•
•

•
•

C- in hinterlands and rural 
locations

Large and medium sites
Airfields, 
agriculture

•
•

Medium sites
Airfields,

agriculture•

Small sites
Industry,
housing,
agriculture

large and medium sites
agricultural, 
ex mining

•
•
•

•
•

*Prepared from information provided by the CzechInvest, www.czechinvest.org

paring and delivering of the strat-
egy.

CzechInvest (www.czechinvest.org) was 
appointed to be the executing agency. 
The long awaited brownfields strategy (by 
now more than one year late) is expected 
to be unveiled in Summer 2007 as a part 
of the CzechInvest project Brownfields 
3000. Brownfields inventory data that 
were gathered by the CzechInvest over 
the year 2006 will help not only to sup-
port this Brownfields strategy formulation, 
but also to publicize the subject and sup-

port absorption of brownfields projects fi-
nanced from the various structural funds. 
CzechInvest chose data parameters that 
would help to highlight the country’s larg-
er brownfields sites that fall under an Ob-
jective 1 in Czech Republic’s 13 Regions. 
In each of these regions now more than 
200 brownfields were identified and reg-
istered. The entry parameters for each site 
were stipulated to be a minimum of 2 Ha 
and a minimum of 500 m2 for each build-
ing. Over 3000 brownfields were identi-
fied, hence the title, Project Brownfield 
3000 (see Box 1). 
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Locally driven efforts to drive 
brownfields regeneration

Various international initiatives have 
gradually improved Czech stakeholders’ 
ability to understand the importance of 
the brownfield issue. Unfortunately, this 
increased understanding has not yet re-
sulted in concrete brownfield reuse. For 
example the Czech Ministry of Environ-
ment (MZP) have been lucky enough to 
have the same leadership for 8 years, 
which is a quite unusual for a Czech 
national institution.  In 2003-4, on the 
grounds of promoting sustainable devel-
opment, the MZP took the initiative and at-
tempted to bring together all stakeholders 
with knowledge and a stake in brownfield 

development. The MZP 
financed its first ever re-
search on brownfields (see 
item 10 on Table 2) and set 
up a coordinating working 
party with other ministries. 
Unfortunately, the Working 
Party remained inactive 
due to lack of political will. 
On the positive side, the 
research paper and MZP’s 
initiative have resulted in 

research funding for brownfields related 
priorities not only at the MZP but also at 
the brand new research program of the 
Ministry of Regional Development (MMR).

The lack of sectoral cooperation and a 
lack of understanding have meant that 
research projects are often redundant 
and have incompatible methodologies 
for the inventorying of brownfields. Al-
though, some of these inventories suc-
cessfully produced analyzable data on 
the actual state of brownfields in a given 
administrative area. These activities have 
also pushed the MPO/CzechInvest to hold 
onto the leadership of brownfield issues. 

BOX 2 Catastrophe driven brownfield demolition 
program
In the Czech Republic the issues of mitigation program for brownfields have did not 
come up until the 2007. In early 2007 some local thieves were helping themselves 
to metal from a brownfields site which stood in a middle of a small community. 
Unfortunately after having its structural supports sufficiently impaired the building 
collapsed on the thieves, spilling over onto the pavement. One of the thieves lost its 
life. Public outcry against the danger to the public from the dilapidated brownfields 
sites has reverberated throughout the media. The following week at another location 
a similar scenario occurred. This time two thieves died. Community leaders protested 
and regions complained that they did not have any funds to provide for public safety. 
Government acted swiftly and all the regions were promised ca. 300 000 Euro each 
to deal with public danger and emergency issues on brownfields properties.

BOX 3 – Improving the REALITY
REALITY was a very popular measure from the Czech Operational Program Industry. Program was accessible to private and public 
investors who wanted to build, redevelop or improve premises for industrial use. 70 000 Euro was allocated for the funding of 
REALITY for 2004 - 2006. This program was not exclusively brownfield property, but some brownfields projects were realized.

The Program measure was oversubscribed, and an improved and even more flexible program measure is being prepared for 
the period of 2007-20013. In this program 1 373 million Euro will be devoted to development of industrial property including 
regeneration of brownfields. 

Zambelli-České Budejovice – Brownfields revitalization 
project from the OP program Industry – Priority measure 
REALITY- SF program support 46% from the recognized 
expenditure 

Beneš a Lát – Semily - Brownfields revitalization project 
from the OP program Industry – priority measure RE-
ALITY - SF program support 46% from the recognized 
expenditure 

Source:  CzechInvest
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The first research results available in late 
2005 were interesting mainly because 
they confirmed estimates of findings that 
were included in the closing report of a 
PHARE-financed project. In that report 
it was hypothesized that a majority of 
brownfields in the Czech Republic are not 
former industrial sites. Brownfields in the 
Czech Republic are a much broader socio-
economic issue that requires wider access 
to public funds. The reason, as explained 
above, is that a lot of brownfields are not 
strategically located, and therefore, pub-
lic intervention is needed to either revital-
ize them or to provide for environmental 
clean-up.

Data collections efforts have revealed that 
in smaller communities it is misleading to 
ignore plots less than ½ hectare. For in-
stance, when all the known brownfields 
were identified in the Votice administra-
tive district, out of ca. 80 brownfields, only 
one was of an industrial origin. Around 
50% of identified brownfields were small-
er than ½ Ha. Furthermore, the smaller 
these brownfields were, the infrastructure 
was built on the site. As Box 2 shows, in 
smaller communities even a small brown-
field can pose a threat to the public. In 
order for the local authorities to combat 

this threat, they need funding and suffi-
cient expertise.

EU Structural Funds as a Catalyst

European Union programs have served as 
a substantial catalyst national level policy 
reform. Several policies were developed 
in line with particular Structural Fund (SF) 
demands. From 2003-2006, there was a 
substantial amount of policy reform, as il-
lustrated in Table 1.

These policies have not only given the 
framework for future programs, but also 
pressured the Czech government to accept 
a new way of making policy and deliver-
ing strategies [4]. These various develop-
ment-orientated policies have paved the 
way for urban regeneration and brown-
field regeneration. 

To have correct policies, strategies and 
priorities at national, regional or even at 
the local level is not all that is needed. 
It is also necessary for the actual brown-
fields revitalization to occur. Policymakers 
in the Czech Republic realized this during 
the first wave of structural programming 
2004-2006.  The ability of local benefi-
ciaries to absorb the available programs 

Name of the policy 
or strategy

Web reference Approved Language

1 National devel-
opment plan

http://www.strukturalni-fondy.cz/ approved 2006 by 
government decree

English

2 National strategic 
reference framework

Approved 2006 by 
government decree

English

3 Czech imple-
mentation of the 
Lisbon strategy

http://www.vlada.cz/assets/cs/eu/
oeu/lisabon1/ls_a_cr/npr_cr/na-
tional_reform_programme_en.pdf

Approved Sept. 2005 English

4 Strategy of regional 
development policy 
2007-13

http://www.mmr.cz/index.
php?show=001024004003

Approved 17. 5. 2006 by 
government decree no. 560

CZ

5 Strategy for the 
economic growth

http://www.hospodarskastrategie.
org/shr/docs/summary_en_web_final.pdf

approved 16. 11. 2005 
government decree

English

6 Strategy for sustain-
able development

http://www.env.cz/AIS/web-pub.
nsf/$pid/MZPISF7Z6L7V/$FILE/
SUR%20%C4%8CR_FINALlistopad2004.pdf

approved 8.12 2004 
by government de-
cree no. 1242

CZ

7 National re-
search policy

http://www.vyzkum.cz/storage/att/
56C8E7464195C2254D08BB47A3842D60/
npvav2005.pdf

approved 7.1.2004by 
government decree no. 7

CZ

8 Spatial develop-
ment policy

http://www.mmr.cz/upload/files/uzemni%20
planovani%20a%20stav.rad/Politika_UR.pdf

approved 17. 5. 2006 by 
government decree no. 561

CZ

Table 1: Development-related policy and strategy making in the Czech Republic (2004-2006)



Towards Integrated Regeneration Policies and Brownfields Advocacy in the Czech Republic

22

benefits was another matter. This will 
however be dealt with in a later section 
of this paper.

The EU initiative for the urban 
agenda

The EU’s broadening of the scope of Ob-
jective 1 to include the urban dimension 
have allowed the brownfields issue to 
be moved from a singular, disconnected 
subject (where it lingered for a number 
of years) to be integrated into the wider 
context of urban regeneration. Within this 
context of urban regeneration, there is 
more room for the issue of brownfields to 
be integrated with other issues and into 
broad partnerships across sectors. Reus-
ing or cleaning up a single brownfield 
cannot significantly impact the social or 
economic situation of a locality. Therefore, 
programs on integrated urban regenera-
tion should emphasize partnerships, sup-
port of private businesses initiatives. Only 
within the broader integrated urban re-
generation approaches can all the aspect 
of brownfields regeneration be properly 
achieved. The Integrated urban regen-
eration programs for Czech cities above 
50.000 inhabitants are part of the 7 Re-
gional Operation Programs for the period 
of 2006-13. Only time will tell if these 
programs actually hit their targets.

Although the authors believe that it would 
be more effective to embed the brownfield 
issue directly into the EU drive for urban 
regeneration, as stipulated in Objective 1, 
we do have some concerns that moving 
brownfields under the exclusive domain 
of urban regeneration would result in the 
issue being neglected at the Czech na-
tional level. Furthermore, urban develop-
ment is currently the responsibility of local 
authorities and it is unlikely they would 
willingly give up their authority to national 
level actors. We are also concerned that 
the national level currently lacks under-
standing of urban regeneration and does 
not yet know how to provide support to 
local authorities. Only by giving local au-
thorities the proper training can Czech lo-
cal authorities compete at the EU-level for 

funds to conduct urban regeneration.

Initial efforts to use Structural Fund-
ing for brownfields (2004- 2006)

As explained above the pro-brownfields 
policies and priorities in the Structural 
Operational Program in the Czech Repub-
lic enabled various brownfields regen-
eration projects. Some pilot brownfields 
regeneration projects were even funded 
by PHARE and ISPA. But these projects 
were few and far between and the ca-
pacity to lead such projects were often 
lacking. Projects often suffered from false 
assumptions about project preparation 
timing and underestimation of technical 
complexities. All these knowledge-gaps 
backfired and reduced the effectiveness 
of structural funding programs carried 
from 2004-2006. In hindsight it is clear 
that had substantial technical assistance, 
education and project preparation sup-
port been offered as early as 2003,  there 
would have been much more brownfields 
revitalization. 

The failure to use the structural funds for 
regeneration of brownfields properly was 
most obvious in the implementation of op-
erational program for Prague, the JPD2. 
The JPD2 was an Objective 2 program 
and allowed for broad urban regenera-
tion activities. Brownfields were excellent-
ly stated as a priority and sufficient funds 
were allocated. However due to an abso-
lute lack of capacity on the part of local 
authorities, the project has failed to result 
in the revitilization of brownfields. Fortu-
nately, the real estate market in Prague is 
buoyant and on-the-rise, and so brown-
field revitalization in Prague will probably 
be paid for through market forces. 

The 2007- 2013 Structural Fund-
ing programs and their brown-
fields priorities

For the period 2007 -2023 in the Czech 
Republic there are 25 various Operational 
Programs (double what they were in the 
previous period). This has the potential 
to cause much confusion for the SMEs, 
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OP OP Industry and 
Innovation

OP Environment OP Rural areas

Program 
main
goals

5. Environment 
for an enterprise, 
innovation and 
and real estate 
support program

4. Waste 
and removal 
of the old 
environmen-
tal damage

6. Improve-
ments to 
environment 
and countryside

1.Competi-
tiveness of 
agriculture 
and forestry

3.Rural area and diversifica-
tion of economic activities

Program 
priority

5.3 Infra-
structure for 
enterprise

4.2 Removal 
of the old 
environ-
mental 
damage

6.5 Regen-
eration of the 
urbanized 
environment

1.1 Restruc-
turing of the 
capital base

3.1 Diver-
sification of 
economic 
activites

3.2 Quality 
of rural life

Supported 
activities

Environmental 
damage removal
Demolition
Infrastructure 
construction
Reconstruction 
Expert consulta-
tions
Project prepara-
tion

•

•
•

•
•

•

Environ-
mental 
damage 
removal
Risk analy-
ses
Inventariza-
tion and 
categoriza-
tions

•

•

•

Demolition
Planting

•
•

Size limit Land larger then 
2 Ha or 500m2 
of build up area

Not limited Not limited Communities 
up to 2000 
people

Waste and 
public services 
up communi-
ties up to 
500people, 
Sewage clear-
ing plant- com-
munities up to 
2000 people

•

•

Future use Min 50% industrial Not limited Green and 
recreational 
areas, national 
parks, NATURA

Enterprise, 
small 
enterprise, 
truisms, his-
torical values

Farmers

Previous 
uses

Not limited Mining, land-
fills, risk to 
environment 
or health

Not limited Community or 
a partnership of 
communities

Benefi-
ciaries

Community 
Partnership of 
communities
Regions
Private enterprise
CzechInvest

•
•

•
•
•

Community 
Partnership 
of com-
munities
Regions
Public com-
panies
Private 
enterprises
NGO

•
•

•
•

•

•

Community 
Partnership of 
communities
Regions
Public com-
panies
NGO

•
•

•
•

•

Farming 
enterprise

Farmer,
Member of 
a farming 
cooperative
Non farmers 
only for tour-
ism
NGO only for 
tourism
Religious 
organization
Interests or-
ganizations

•
•

•

•

•

•

Grant 
amount

Costs+15%-mar-
ket value
Regional map 
decides %
Reconstruction 
40%

•

•

•

EC condition 
re environ-
mental pro-
tection apply

EC condition re 
environmental 
protection apply

50-60% 
for young 
farmers
40-50% 
other farm-
ers

•

•

50%
Min cc 2000 
Euro

50% private 
enterprise
100% commu-
nity partner-
ships
90% NNO and 
religious and 
other orgs

•

•

•

Conditions Business sustain-
ability 5 years

Beneficiary is 
not a polluter

Demolition 
only in areas of 
spatial value

Total 
priority 
allocation

1 373 mil-
lion EURO

913 million 
EURO

687 mil-
lion EURO

325 mil 
EURO

316 mil EURO 304 mil EURO

Table 2a: Sectoral programs and their brownfields priorities



Towards Integrated Regeneration Policies and Brownfields Advocacy in the Czech Republic

24

OP ROP NUTS North Moravia OP Environment

Program 
main 
goals

2 regional pros-
perity support

3 Urban develop-
ment

4 Rural devel-
opment

3 sustainable 
communities 
development

3 Rural de-
velopment

3 Rural 
development

Program 
priority

2.3 Support for 
brownfields reu-
see

3.1 Regional de-
velopment poles
3.2 Subregional 
centres

4.1 Rural de-
velopment

3.1 Develop-
ment of major 
urbanized 
areas

3.2 Devel-
opment of 
subregion-
al centres

3.3 develop-
ment and 
stabilization 
of rural 
communities

Supported 
activities

Decontamina-
tion?
Demolition?
Infrastructure 
development
Reconstruction
Surveys and 
databases
Revolving project 
fund
Land ownership 
cohesion assist-
ance
Education 
Partnerships, PPP

•

•
•

•
•

•

•

•
•

Decontamina-
tion?
Demolition?
Infrastructure 
development
Reconstruction
Best practice 
exchange

•

•
•

•
•

Infrastructure 
development
Reconstruc-
tion

•

•

Demolition?
Infrastructure 
development
Reconstruction

•
•

•

Demoli-
tion?
Infra-
structure 
develop-
ment
Recon-
struction

•

•

•

Demolition?
Infrastruc-
ture devel-
opment
Reconstruc-
tion

•
•

•

Size limit Other reuses no 
limit
Industrial up to 
5 Ha

No limit Communities 
up to 1000 
inhabitants

Enterprise up 
to 5ha

• Other 
reuses no 
limit
Industrial 
up to 5ha

•

•

Other 
reuses no 
limit

•

Future use Above 5 Ha 50% 
other use than 
industrial

• Historical monu-
ments,
Residential,
Public space, 
Public services
Enterprise

•

•
•
•
•

Historical 
monuments
Residential,
Public space, 
Public serv-
ices
Enterprise,
Tourism

•

•
•
•

•
•

No industrial 
use
Business use? 

•

•

No indus-
trial use
Business 
use? 

•

•

Previous 
uses

No limit No limit No limit No limit No limit No limit

Benefi-
ciaries

Community 
Region
Community 
companies
NGO

•
•
•

•

Community 
Region
Community 
companies
NGO

•
•
•

•

Community
Region
Community 
companies
NGO

•
•
•

•

Community 
Region
Community 
companies with 
more then 50% 
public own.
NGO
SME

•
•
•

•
•

Commu-
nity 
Region
Com-
munity 
companies 
with more 
then 50% 
public 
own.
NGO
SME

•

•
•

•
•

Community 
Region
Community 
companies 
with more 
then 50% 
public own.
NGO
SME

•
•
•

•
•

Grant 
amount

Regional map 
40%
Revolving fund

•

•

Regional map 
40%
Jessica revolving 
fund

•

•

Regional 
map 40

• Regional map 
40%

• Regional 
map 40%

• Regional 
map 40%

•

Conditions Possibility of 
cross financing

• Priority 3.1 
must produce 
an integrated 
development 
program

• Integrated 
projects

• Must produce 
an integrated 
development 
program
Cross financing 
only 10%

•

•

Integrated 
projects
Cross 
financing 
only 10%

•

•

Integrated 
projects
Cross 
financing 
only 10%

•

•

Total 
priority 
allocation

229 mil EURO ?

Table 2b: Regional operational programs- comparison of their brownfields priorities
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NGOs and the small- and medium- sized 
local communities. Tables 2a and 2b de-
scribes those programs in detail. At the 
time of writing this paper the individual 
operational programs are settled, mostly 
approved at the national level, but are not 
yet approved by the EU.  Therefore, all the 
information in Tables 2a and 2b are only 
tentative.

During 2007-2013 in the Czech Republic 
25 operational programs were prepared.  
Apart from the expense extravagance of 
having 25 managing and 25 monitor-
ing agencies, Structural Funding Opera-
tional Programs are also burdened with 
too many priorities. With an average of 4 
main goals per program and 4 priorities 
to each of the goals, there are at least 400 
various priorities (although some of these 
priorities are location-specific). There are 
15 Operational Programs to consider 
with a minimum of 60 main goals and 
around 250 priorities to choose from.  Al-
though this will prove difficult for appli-
cants, there are positive ramifications for 
brownfields since brownfield revitaliza-
tion is applicable to many of the priorities. 
Apart from sectoral programs, (see Table 
2a) which have useful brownfield priori-
ties, The Czech Republic has 7 Regional 
Operational programs (ROP) at the level 
of NUTS1 2. The need for brownfield re-
generation for each of the regions varies 
considerably. 

Table 2b  compares approaches to brown-
field regeneration across regions. To il-
lustrate the differences between regions 
in terms of brownfield priorities Table 2b 
compares the approaches toward brown-
field revitalization of the North Moravian 
and South East (both NUTS 2 regions). 
North Moravia has an exceptionally large 
number of brownfields, especially in the 
City of Ostrava. One must remember, 
however, that the Operational programs 
have to be approved by the EC, and judg-
ing by the previous program period, things 
may change substantially. 

The absorption initiatives for the Industry 
1 NUTS stands for “Nomenclature of territorial 
units for statistics”

Operational Program (OP) have already 
started with the inventorying and promo-
tional activities carried out by CzechIn-
vest. This time most of the programs also 
include project preparation funding. The 
other brownfields regeneration possibili-
ties are, as already stated, embedded in 
the 7 Regional Operation Programs and 
also in the Rural Development Program 
(financed from the EAFRD fund). There 
are possible brownfield-orientated pro-
grams also in the Operational Program 
Environment and at the national and re-
gional level. Capacity Building programs 
at the national level are missing. Until 
now, these types of programs have only 
been regional-driven, thereby hinder-
ing a coordinated dissemination of such 
knowledge. Therefore, it is likely that the 
long-awaited “Brownfields Strategy” will 
stress more capacity-building issues.

Conclusion

This paper shows that sustainable land 
use needs to be addressed in broader 
terms in urban regeneration policies. 
To bring brownfield sites back into pro-
ductive use the Czech Republic needs to 
make brownfields a cross-cutting theme 
that links across all land use-related poli-
cy areas. For properties where revitaliza-
tion is not possible, at the very least it is 
necessary to enact mitigation measures 
so that threats to the environment and so-
ciety are reduced. The topic of brownfield 
should not belong to one ministry, or to 
one-single level of government, be it lo-
cal, regional, or national. For sustainable 
land use policies and urban regeneration 
to take place, coordination between all 
actors, across all sectors and policy lev-
els, need to cooperate. A summary of the 
key barriers to reusing brownfields can be 
found in Table 3.
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Leadership at national, regional and local level 2002 Leadership at national, regional and local level 2007

Need for brownfield leadership that can coordinate the 
many measures, policies, and administrative linkages nec-
essary to get more urban brownfield properties “unstuck,” 
and into productive use. 

• Emerging at the national level
Leadership is still lucking at regional level and at a local 
level

•
•

Know-how, coordination, and motivation 2002 Know-how, coordination, and motivation 2007

Inadequate understanding of the scope of the brownfield 
problem

• Improved, data for large sites available, 
Profiles of the actual regional brownfields problem are not 
yet available

•
•

Inadequate understanding of its financial and social impli-
cations in all levels

• Improved, but not jet reflected much in local policy•

Low levels of political commitment to brownfield reuse in 
all levels

• Improved but the inadequacies of grasping the issue are 
preventing the focusing of the political commitments

•

Absence of an overall brownfield strategy mainly in na-
tional level, but also in the lover levels

• Improved. Project 3000 will deliver a brownfields strategy 
Country also has a number of development related policies 
and strategies (see Table 1)

•
•

Inadequate cooperation and knowledge-transfer among 
institutions, and departments within institutions

• Improved, appointed a coordinating agency, however it 
does not yet coordinate all the stakeholders, but only some.

•

Inadequate cooperation and knowledge-transfer among 
disciplines

• Remaining•

Inadequate know-how across the full range of potential 
brownfield stakeholders, including private investors, local 
authorities, regions, and ministries

• Improved, but still substantial luck of know-how in a public 
domain, which relates especially to the development issues
Some of the private market is catching up

•

•

Tools and policies 2002 Tools and policies 2007

Lack of clear cut policies and strategies• Brownfields strategy under preparation
The spatial and environmental policy and strategy of eco-
nomic development in existence (see Table 1)
Wider urban policy is missing

•
•

•

Insufficient transparency and enforcement in the legal sys-
tem in several areas that impinge on brownfields planning, 
purchase, and use

• Market skills improved and learn to work with legal insuf-
ficiencies
Difficulties in enforcements continue

•

•

Lack of means to insure or cap environmental liabilities• Continues•

Inadequate tools for land assembly• Improved slightly by the new panning an construction law 
186/2006 sb. but the right tool is still missing

•

Inflexible planning tools• Continues despite the new law•

Insufficient fiscal instruments and incentives• SF programs provide breath of fiscal instruments, well 
sorted out especially for industrial regeneration

•

Lack of a unified registry of sites and their critical param-
eters

• Registry exists for 3000 larger sites
Some districts and cities have their local registries

•
•

Lack of analytic tools and principles for prioritising site 
investment

• Some of the analytical and prioritising techniques are 
contained in the SF programs

•

Lack of benchmarking of the technical and other costs and 
procedures against international best practices

• Still missing•

Broader market milieu 2002 Broader market milieu 2007

A vibrant expanding market• In existence, economy is doing well 6% GDP growth sus-
tained for nearly 2 years

•

Local public sector finance (for the less prime and heavily 
damaged sites, to match private sector or EU funding

• In existence, but sparsely used in past because the skills to 
develop brownfield land were missing

•

Greater restrictions on the ready availability of greenfield 
sites. (This availability represents hidden subsidies to green-
fields, in the form of infrastructure extension, and, in the 
long term, support for inefficient spatial structures. Thus this 
item could be rephrased as “removal of greenfield subsidies

• Some restrictions are contained in the new planning law 
and the National spatial policy.
Not all the greenfield development substitutes yet removed

•

•

Table 3 – Breaking barriers to brownfields development
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Policy Recommendations

Shift the policy approach away from 
solving individual brownfield prob-
lems to integrating brownfields into 
the broader theme of integrated ur-
ban/regional regeneration;

Provide usable development tools, 
especially in respect to aiding local 
authorities to increase their agility in 
the planning process;

Provide additional assistance to 
stakeholders and local authorities in 
building capacity and assisting them 
to gain skills so that they will be able 
to deliver an integrated urban ap-
proache;

Assist regions to understand their 
brownfields problems, especially is-
sues related to environmental miti-
gation measures;

Address the astounding reality that 
78 % of identified brownfields are 
located in communities below 10 
000 inhabitants and that these com-
munities generally will not have the 
experience or administrative capaci-
ties to provide technical assistance 
to the owners (72% of these proper-
ties are privately owned). (Addition-
ally, most of these communities and 
their brownfields are not located in 
attractive locations, making it less 
likely that the market will demand 
urban revitalization.)

Within the Brownfield Project 3000, 
provide support for stakeholders 
and include their input in policy and 
legal changes.

Support regions to intimately get to 
know the nature of their brownfield 
problem and to develop their pro-
grams accordingly. 

Support urban development educa-
tional programs focused mainly on 
local authorities.

•

•

•

•

•

•

•

•

Require self-governing local author-
ities to acquire strategic and land 
use planning skills.
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Introduction

Brownfields pose exceptional investment 
risks and opportunities for private inves-
tors – but carry the promise of a sub-
stantial contribution to more sustainable 
human settlements. This statement ap-
plies to previously developed sites, but 
is particularly true with respect to the US 
meaning of the ‘brownfields’ term – land 
burdened with real or perceived contami-
nation. It is in the interest of local authori-
ties, regional development agencies and 
national states that previously developed 
lands be regenerated for new uses and 
that any environmental damage or risks 
associated with prior uses be contained 
and future damage mitigated.

Experience in the US and UK suggests 
that such regeneration is less likely to be 
undertaken solely by the public or private 
sectors, but rather through collabora-
tion. While there are many ‘hot’ real es-

tate market settings in which land values 
make private investments profitable with 
no public support, such conditions are the 
exceptions for environmentally suspect 
properties. Public-private collaboration 
will thus characterize much of the regen-
eration effort.1 

A central element shaping such collabo-
rations is the allocation of environmental 
and economic risks.  On the private side, 
parties involved include the owners or 
prior occupants of previously developed 
sites that may be liable for cleanup, as 
well as redevelopers and their financiers. 
Public actors may include economic de-
velopment and environmental protection 
offices at the local and regional level. 
Each party has its own unique priorities 
1 Higher average property values in the UK make 
it easier for the costs of site remediation to be covered by the 
value increment generated by any site re-use: Median home 
prices were £172,065 in the UK in 2000 while owner occupied 
units (excluding rentals, generally worth less) averaged only  
$167,500 in the US -- less than half as much, at an exchange 
rate of about $2 to £1.

1.3 Liability and the Long Term:
Effects on Sustainable Urban Regeneration in 
the UK and USA

Kris Wernstedt, Peter Meyer, Tim Dixon,Kristen Yount,Poulomee Basu

ABSTRACT

Brownfields pose exceptional investment risks and opportunities for private investors 
but also offer the promise of more sustainable human settlements. Local authorities, 
regional development agencies and nation states all can benefit from mitigation of envi-
ronmental risks and redevelopment of urban lands. US and UK experience suggests that 
such regeneration is most likely to be involve public-private collaboration. Given very 
different motivations and measures of ‘success’ in appraising the results of their invest-
ments, the allocation of project risks between the two actors can shape the potential for 
genuinely sustainable urban regeneration. This paper models and compares the impacts 
of liability structures and related institutional and cultural factors on public and private 
redevelopers and on sustainable regeneration in the UK and the US, focusing on the is-
sues raised by ‘clean for use” remedial responses that leave contamination on site.
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and objectives. Thus the potential for col-
laboration depends on the extent to which 
the policy regime in which they operate 
enables them to serve their needs.

One key element shaping the allocation 
of risks is the distribution of liability for 
past damage and future environmental, 
economic and social impacts across the 
interests involved. The liability consists of 
three distinct current and potential future 
costs

Initial site mitigation and possible 
future cleanup costs, as required 
due to new findings on toxicity or ec-
ological damage, discovery of more 
contaminants on site, or failure of 
the previous response;

Charges for private property and ec-
ological damage off-site due to the 
conditions permitted to remain as 
part of the remedial response; and,

Claims for bodily injury to persons 
on and off site due to residual pollu-
tion permitted to remain on site. 

The allocation of responsibility for these 
risks can shape the potential for truly ‘sus-
tainable urban regeneration’ that tran-
scends the short-term real estate benefits 
and favorable media coverage of a suc-
cessful brownfields development.2 Both 
the decision on intended land use and the 
associated remedial response (and deci-
sions about retention of some contami-
nants on site) affect the sustainability of 
the investment in regeneration. 

This paper compares the impacts of li-

2 Sustainable’ is a much-overused label. In the UK, 
there has, been increased debate over the concept (see Dixon 
2006). ‚Sustainable brownfield regeneration‘ is founded on the 
three pillars model, evident in the  RESCUE (2003) provision of 
a EU-wide definition of ‚sustainable brownfield generation‘:
‚…the management, rehabilitation and return to beneficial use 
of brownfields in such a manner as to ensure the attainment 
and continued satisfaction of human needs for present and fu-
ture generations in environmentally sensitive, economically vi-
able, institutionally robust and socially acceptable ways within 
the particular regional context.
Similarly, Williams and Dair (2005) suggest a ‚sustainable 
brownfield development‘ is one:
‘… that has been produced in a sustainable way (e.g. in terms 
of design, construction and participation processes) and ena-
bles people and organisations involved in the end use of the 
site to act in a sustainable way’

•

•

•

ability structures and related institutional 
factors on sustainable regeneration in the 
UK and the US. We focus primarily on 
risk-based or “clean for use” remedial re-
sponses that leave contamination on site, 
and the roles played by expectations of 
future problems associated with such ac-
tions. 

We proceed as follows. First, we briefly 
summarize sustainable urban regenera-
tion in the UK and US, emphasizing simi-
larities and differences in the institutional 
environments and regulatory/liability re-
gimes in which redevelopment of previ-
ously used properties takes place. We then 
develop an analytical model that presents 
a simplified decision model for public and 
private actors involved in regeneration. In 
the fourth section, we use this model to 
examine the possible behavior of each ac-
tor, focusing on the incentives they face in 
the management of long term liabilities at 
regenerated sites. We conclude by assess-
ing the extent to which those incentives 
and the social and regulatory contexts in 
the two countries support sustainable ur-
ban regeneration.

Background

The supply and demand for land regen-
eration in the UK and US exhibit surpris-
ing similarities, despite their idiosyncratic 
urban and industrial development histo-
ries and institutions. A population density 
in the UK an order of magnitude greater 
than that in the US and a desire to pre-
serve rural heritage have led to the cen-
tral government’s target for 60 percent 
of new housing to be sited on previously 
developed land. No comparable nation-
wide target for any form of land reuse has 
come into play in the US, yet heightened 
interest in urban living working through 
the private market and state and local 
public efforts to preserve greenfields has 
powered urban and brownfield rede-
velopment. New state and local ‘smart 
growth’ initiatives, if implemented, may 
eventually generate a comparable press 
to reuse previously developed sites. 
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A striking difference does exist on the 
supply side of regeneration with respect 
to available alternative sites. The 60,000 
hectares of previously developed land in 
England that are capable of redevelop-
ment (English Partnerships, 2006)—and 
an additional 60,000 hectares similarly 
underutilized and stressed but unavail-
able for redevelopment—may be close to 
the total areal extent of brownfields in the 
US, according to one estimate.3 However, 
the US is 70 times the size of Britain. There 
is thus a physical need, not just market in-
centive for reuse in the UK. 

The two countries’ institutional responses 
to address these stresses do share some 
core features. Perhaps more critically, 
the “suitable for use” principle that is the 
foundation for remediation requirements 
in the UK and the risk-based approach to 
remediation that most states allow in the 
US are closely aligned. Both approaches 
relate cleanup to anticipated use at a re-
mediated site, allowing residual contami-
nation to remain if potentially harmful 
exposure is controlled through land use 
activities permitted at the site (hereinafter 
land use controls). Similarly, the ‘polluter 
pays’ principle and the strict and retroac-
tive liability of responsible parties arising 
from the federal law in the US that frames 
brownfields policy—the Comprehensive 
Environmental Response, Compensation, 
and Liability Act (CERCLA)—have clear 
analogs in the UK under Part IIA of the 
Environmental Protection Act (EPA). In ad-
dition, third party damage claims are al-
lowed in both countries. 

3 The area of US brownfields is very uncertain.  
Their number is unknown since the country lacks a consistent 
database on past and current land uses. Estimates range from 
200,000 to 1 million sites legally classifiable as brownfields 
nationwide. Evidence from municipalities that have developed 
site rosters suggests an average site size in older urban ar-
eas of less than 0.2 hectares for urban brownfields, excluding 
landfills, mining sites and premises still in active use, albeit 
probably contaminated, but including abandoned gasoline 
(petrol) stations (Heberle & Wernstedt, 2006). It thus is prob-
able that the area of suspect sites located within US cities totals 
not more than 200,000 hectares. In a recent survey, 260 public 
and private parties familiar with brownfields in the US state of 
Wisconsin, twice as many respondents indicated that the state 
environmental agency had become more willing to negotiate 
than indicated it had become less flexible over the past decade.  
Among local officials responding to the survey, the trend was 
even more pronounced (Wernstedt & Hersh, 2006)

In the US, CERCLA’s provision for joint 
and several liability permits regulators to 
hold a single responsible party liable for 
all costs, irrespective of the total portion 
of contamination that its activities caused. 
This leaves any party to a past pollution 
problem more financially vulnerable than 
is the case in the UK, where regulators 
cannot assign all liability to one responsi-
ble party just because of its ability to pay, 
if other relevant parties are present. Both 
regulatory regimes also allow several 
similar pathways to cleanup. Voluntary 
action by responsible parties to possibly 
reduce cleanup liabilities is possible in 
both the US (at least in some states) and 
the UK, but regulators in both countries 
can issue enforcement or remediation 
notices to compel cleanup and initiate 
cost recovery to recover expenses when 
private parties fail to act. The enforce-
ment philosophies of the two countries, 
however, have differed markedly. The UK 
and many other EU members have tra-
ditionally implemented structured and 
predictably responsive approaches to 
enforcement. This contrasts with the risk-
generating unpredictable adversarial, 
litigation-fraught, approaches employed 
in the US, although the US has arguably 
moved significantly toward the European 
model since the mid-1990s. 

Given these commonalities and indications 
that the recent Environmental Liability Di-
rective from the EU may promote further 
convergence in the realm of damages to 
natural resources, one may expect that the 
public and private sector behaviors would 
be similar. However, two key differences 
between the may create divergent ap-
proaches to ‘sustainable urban regenera-
tion’. First, the overwhelming majority of 
contaminated urban properties in the UK 
are addressed by local planning authori-
ties who act as environmental regulators 
under Part IIA of the EPA. The country’s 
Environment Agency does set standards 
for ‘clean to use’ mitigations and takes 
the lead on a limited number of Special 
Sites where, for example, pollution may 
be entering controlled waters. However, 
local authorities typically lead the effort. 
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Under the UK’s Planning and Compulsory 
Purchase Act, contamination needs to be 
taken into account in local authorities’ 
decisions on planning applications. They 
impose these decisions through planning 
conditions and building controls. Part IIA 
also gives local authorities the responsi-
bility to proactively inspect their jurisdic-
tions for land contamination. 

The UK inspection requirement and the 
fact that the overwhelming share of con-
taminated properties is addressed through 
the local planning authority enlarge the 
nexus of local public decision making and 
environmental considerations. In contrast, 
the role of local public actors vis-à-vis re-
mediation in the US is much more limited. 
The federal government has delegated the 
authority for overseeing remediation to 
state-level regulators. Local governments 
exercise planning and code authority over 
site development, but any environmental 
regulatory power they wield remains sub-
ordinate to state requirements. Local pub-
lic agencies in the US thus are less central 
to determining remediation alternatives, 
and to monitoring compliance with long-
term remedial obligations, than are Brit-
ish local authorities. 

A second significant difference derives 
from the different capabilities of local 
governments to shape their own econo-
mies. The US “growth machine” (Molotch, 
1976) powered by an alliance of local gov-
ernment actors and elite interests, has lost 
some of its singular power to shape local 
land development over the last 2 decades 
with more voices at the decision table, but 
it still retains a high capability to influence 
land use decisions and profit from them. 
The public sector at the local level in the 
US enjoys full general  government pow-
ers, financed 60 percent or more by lo-
cal taxes on property, sales, and incomes, 
as well as user fees (Tannenwald, 2004). 
More than two thirds of these local rev-
enues derive from taxes that typically will 
rise with higher intensity land uses. 

British local authorities lack both the range 
of powers and rich local revenue veins. 

Overall, they raise and control only some 
25% of their public sector expenditures  
(Simmie, Carpenter, Chadwick, Martin, 
& Wood, 2006). Their limited powers fur-
ther weaken their relative ability to drive 
their local economies through their own 
efforts. In addition, central funding and 
national efforts to equalize economies 
across space limit the prospective gains 
to communities from more intense local 
land use. This disconnect has permitted  
absence of local public sector financial 
returns permits the emergence of differ-
ent forms of urban regeneration than the 
“growth machine” dynamic acting on lo-
cal governments in the US. 

 A Model of Public and Private 
Decision Making in Urban Re-
generation

UK-US institutional differences in the lo-
cus of public decision making about en-
vironmental remediation and in the abil-
ity of local governments to raise revenue 
from local sources provide different in-
centives to private and public actors in ur-
ban regeneration. These incentives shape 
behavior and influence the sustainability 
of urban regeneration efforts. In particu-
lar, the fact that both the US and the UK 
tie remediation requirements to intended 
land uses, potentially leaving residual 
contamination and liability on a site, poses 
prospective environmental and financial 
risks for reusers. Future costs may arise 
if the controls placed on the residual con-
tamination fail to protect human health 
and the environment. These risks shape 
investment and regulatory oversight deci-
sions and thus the long-term sustainabil-
ity of urban regeneration. Facing different 
incentives, similar UK and US actors tend 
to respond differently to the same poten-
tial residual liabilities. 

Private investors interested in redevel-
oping a previously used property face a 
number of uncertainties, including those 
inherent in any real estate development 
(changing market conditions, for exam-
ple), and those specific to the presence of 
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real or perceived contamination. The lat-
ter may entail uncertainty about both the 
extent of contamination and the costs of 
remediating it. We can assume that, even 
if the extent of contamination is known, 
the cost of its remediation is not certain 
since it entails negotiation with the regu-
lator and may vary with the scale and type 
of proposed new land use at the site. 

The relationships between actual condi-
tions, government practices, and percep-
tions about liability risks are very complex. 
Consider the following formulation for a 
site under consideration for privately-led 
regeneration. The model ignores the ex-
ternal factors shaping risk perceptions, 
how liability costs can vary with different 
types of land use control failures, and 
constitutes a gross simplification of real-
ity.  Still, it enables us to examine inter-
actions. Capital letters indicate functional 
relationships, while lower case indicates 
single arguments in a function: 

a(t) = cost of govern-
ment enforcement

C(e,R,M,U) = construction cost

e = initial environmen-
tal conditions

Gd(t,W,M) = government devel-
opment effort

Ge(t,W,a) = government envi-
ronmental effort

L(e,R,U,t) = residual liability 

M(U,t,Gd) = market condi-
tions around site

P(M,e,R,) = purchase price of land 

R(t,U,e,L,Ge) = government re-
quired remediation

S(M,L,C,R) = sales price of de-
veloped project

t = time, where

  t=0, time period of 
initial private invest-
ment and government 
environment and de-

velopment decisions4 
  t=t1, date of private deci-

sion whether to continue 
ownership interest in 
project

  t=t2, date of public deci-
sion regarding additional 
remediation require-
ments and development 
support.

U(t,L,Gd) = land use at site (control)

W(L,∏,M,U,,a) = social welfare of com-
munity

∏(P,S,C,R) = profit from site develop-
ment

The private investor desires to maximize 
the ∏ function.  Profit is the difference be-
tween the sales price or capitalized value 
of the property after the redevelopment 
and the sum of the purchase price of land, 
construction costs, and remediation costs.  
In addition, however, the site may have 
a residual liability attributable to the risk-
based, suitable-for-use mitigation ap-
proach. This liability derives from the dif-
ference between the initial environmental 
conditions and the remediation require-
ment, land use (control) at the site, and 
the passage of time, as well as third party 
liability risks. 

If we assume that the investor may suf-
fer a cost equal to the liability, L, if the 
mitigation response at the site fails in the 
future, the overall private profit maximi-
zation function becomes:

∏=  
( )[ ] [ ] ( )[ ]

( )[ ]LRCSP
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−
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Where f  = ),,,( RUtLf  = probability of 
failure in the mitigation response (includ-
ing land use control).

Public actors in this simple model strive to 
maximize W.  This social welfare function 
includes benefits to the private sector, in 
the ∏ argument, as well as market bene-
4 The model also could incorporate a more com-
plex series of decisions regarding market uncertainty over time 
by including an integration over different uncertain market 
conditions and elapsed time periods
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fits not captured by the investor (e.g., off-
site benefits such as the appreciation of 
surrounding properties), land use benefits 
that may not be readily reflected in the 
market (e.g., sustainable practices), envi-
ronmental contamination (represented as 
residual liability, the difference between 
initial environmental conditions and re-
mediation), other community benefits 
and enforcement costs. The latter influ-
ence environmental enforcement, which 
efforts can change over time and depend 
on the anticipated social welfare benefits 
of remediation—and of the site redevel-
opment. 

The public sector also has a role to play 
in the economic development (Gd). It can 
influence real estate market conditions on 
and around a site under consideration for 
regeneration, through subsidies, infra-
structure provision and zoning.  The effort 
it makes depend on the state of the lo-
cal economy and the larger social welfare 
of the community, constrained by the re-
sources at its disposal. It also can change 
over time due to shifting priorities.  

Finally, the flexibility of the remediation 
requirement will depend on initial en-
vironmental conditions and residual li-
ability, as well government enforcement 
efforts (how rigid or careful a regulator at-
tempts to be with any given redeveloper 
over a particular site), and the latter also 
can change over time.  In addition, con-
struction costs are not fixed, but will vary 
depending on the type and scale of devel-
opment the private market supports, and 
on the public remediation requirements 
imposed.

Behavioral Responses of Public 
and Private Actors 

Several features emerge from the model 
even without a formal analytic treatment.  
We can see, for example, that the prob-
ability of failure in the land use control 
(f ) depends on the passage of time (t), 
as well as initial environmental conditions 
(e), the required remediation (R), and the 
allowable land use (U). In fact, time—an 

integral component of sustainability—also 
appears as an indirect or direct argument 
in other variables that shape the invest-
ment environment, including market con-
ditions (M), remediation requirements (R), 
government enforcement efforts (Ge), and 
social welfare (W). It is central to decisions 
of both the private and public actors, al-
though their responses to it may differ.  

The Private Investment Decision

The private actor must decide whether 
to invest in the project. Relevant deci-
sion variables essentially reduce to the 
construction function (C) and, subject to 
approval by the regulator, the level of re-
sidual liability (L) to leave on the site. At 
t=0, leaving more residual liability, L, on 
site reduces remediation costs, but may 
reduce future project cash flows if it forces 
a less remunerative use or, equivalently, 
decrease the anticipated sale price at 
some future date.  

In addition, the actor needs to consider 
the possibility of incurring future costs 
arising from residual liabilities. If remedi-
ation requirements stiffen, for instance, L 
may remain unchanged in physical terms, 
but the remediation requirement at time 
t=t2 could increase because of new evi-
dence that a pollutant concentration pre-
viously thought to be safe is inadequate. 
R also could increase at t=t2 if the limits 
imposed on future land uses fail (a prob-
ability that rises with the level of L) and 
sensitive receptors are exposed to the 
residual contamination. Those costs may 
exceed the funds for remediation if the ex-
posures result in bodily injury claims from 
workers, residents, or neighbors.   

The higher the likelihood of either of these 
outcomes, and the more risk averse the 
actor is, the more likely the actor may be 
to undertake a lower cost, less sustaina-
ble redevelopment C with a short payback 
period of t≤ t1. With an acceptable return 
on investment at t=t1, it can be financially 
rational to terminate ownership   in the 
project in order to avoid the possible costs 
of increased remediation requirements 
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arising at t=t2. By terminating ownership, 
the   actor could miss out on the upside of 
a possible reduction in residual liability at 
t=t2 (for example, if natural attenuation 
is found to reduce L, use restrictions are 
lifted, and a more profitable land use U 
is permitted), but such prospective gains 
would be only marginal unless the origi-
nal investment had already paid off. To 
fully capture the benefits of a higher al-
lowable U at t=t2, the site owner would 
need to redevelop the site yet again or 
sell it to someone willing to do so. This 
possibility thus still would encourage an 
initial investment at t=0 that had a short 
enough payback period to have been 
profitable over the period from t=0 to 
t=t2. The uncertainty thus may be creat-
ing an incentive for less sustainable short-
term-oriented investments.

Two additional factors shape the decision 
calculus, both of which center on the ac-
tor’s ability to control the cost of residual 
liability L. First, if the actor receives full 
protection from the regulator to bound re-
mediation costs at the completion of the 
remediation at t=0, regardless of what 
happens to L, then the pressure for a short 
investment horizon to avoid possible fu-
ture remediation requirements at t=t2 is 
reduced. The state may provide only par-
tial protection, however, and may not pro-
vide any protection from 3rd party liability 
claims (suits for damages associated with 
bodily injury and/or property damage).   

Second, the actor’s decision regarding a 
payback period also will depend on the 
ability to avoid additional R by terminat-
ing an ownership interest in the site. Such 
termination may legally eliminate liability 
for that actor, or it may do so effectively 
even if legal liabilities remain. In the US, 
for example, a regulator or 3rd party that 
is legally able to pursue a developer after 
that party has terminated an ownership 
interest may have little to recover, if the 
developer was organized as a limited li-
ability corporation. That legal entity may 
be terminated long before environmental 
claims could arise, specifically to make it 
difficult creditors such as these to collect. 

The company legal structure may serve to 
limit its effective longer term liability, thus 
encouraging shorter-term investments5. 
The potential for a British redeveloper or 
other party responsible for residual on-
site pollution problems to be eligible for 
a hardship exemption from financial re-
sponsibility provides similar protections 
from prospective costs, with the same 
incentives towards taking a shorter time 
horizon in investment decisions.  

Decisions of Public Actors

Considering first the governmental en-
vironmental effort, Ge, regulators must 
address the interplay between the costs 
of enforcement, supported by a limited 
budget, and its benefits in the form of 
enhanced social welfare through envi-
ronmental quality improvements. The ob-
vious problem is how to encourage reme-
diation once the regulator exhausts the 
enforcement budget. The response is to 
continue environmental improvements by 
encouraging private actors to undertake 
redevelopment projects that will yield 
both public and private gains, yet R is a 
cost in the  profit maximization function, 
∏. Allowing higher residual liabilities, L, 
can reduces R, but at the cost of W and, 
as argued above, less sustainable prac-
tices by private actors, a further loss in W 
to the extent that the community values 
sustainability. In addition, by allowing a 
redevelopment to proceed with a resid-
ual environmental liability, the regulator 
may pass to the next generation a more 
constrained set of choices for future use 
since it leaves to the future both the need 
to address the liability and the physical 
presence of a new development, further 
undermining sustainability.   

In the US, regulatory authority for con-
tamination mitigation rests with the indi-
vidual states rather than vesting at local-
level. Correspondingly, states take on the 
remediation role (Ge), determining reme-
diation requirements at t=0 and t=t2 and 
5 However, the legal terrain on this is not com-
pletely stable, and courts may allow greater access to parent 
company assets if threats to public health from L are great, a 
possibility that the actor may need to consider in contemplating 
the feasibility of escaping L permanently.
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shaping the purchase price of land, sales 
price of the developed project, construc-
tion cost, profit, residual liability, land use, 
and social welfare of local communities. 
However, while the state government’s 
local footprint is large, the factors that 
drive the state’s behavior relate not to 
the improvement of local economies but 
to W, the social welfare function (which 
for the environmental agency represents 
predominantly public health and environ-
ment features) and the cost of enforce-
ment, a.6 Other considerations related to 
local sustainability, most particularly to its 
economic and social pillars, play smaller 
roles in the environmental regulator’s de-
cision making.

The second part of decision making by 
public actors relates to the government’s 
role as a promoter of development, Gd. 
In the US, municipalities have a strong 
incentive to encourage growth since they 
can capture many of its benefits by gener-
ating local revenue flows from economic 
development. They thus both shape mar-
ket conditions at a site under considera-
tion for regeneration and are shaped by 
these considerations (i.e., M appears in 
the Gd and Gd appears in M). Such mar-
ket factors are not the only considerations 
entering into Gd since various welfare ob-
jectives appear indirectly in that function, 
but they may have an elevated presence. 
Neighborhoods may be adversely affect-
ed, since the potential costs of leaving L 
on site may be highly localized, while the 
potential gains from a redevelopment that 
might have been constrained by higher R, 
including new local tax revenues in the US 
case, generate benefits that are felt across 
the municipality and its residents.

These considerations, particularly the 
ability to capture economic gains from 
site redevelopment, may encourage US 

6 Our formulation ignores the role of state-level 
economic development entities that may spend hundreds of 
millions of dollars to promote local economic development. 
These are separate from environmental agencies and both 
typically are executive departments that report to the governor.  
We argue that their unique role at a site-specific level is limited 
since they serve mostly as the funders of locally-provided in-
centives to private investors. Thus, we represent them implicitly 
in the local Gd function rather than explicitly as a separate 
actor.

local governments responsible for site de-
velopment permitting to favor projects at 
t=0 that provide faster revenue streams 
(particularly true for governments that 
have high social discount rates). Leav-
ing residual liabilities on site may be one 
way for a private actor to speed project 
development. Two forces apply pressure 
against quick permitting, however. First, 
residual contamination that remains at a 
site may depress the highest and best use 
of the site from the perspective of pub-
lic revenues and, more generally, from 
the vantage of longer-term social and 
environmental aspects of sustainability. 
Second, the local government has a su-
pra-authority, the state regulator, that can 
second guess local decisions and bring an 
enforcement action at t= t2 that decreas-
es or even terminates the revenue stream 
and re-stigmatizes the site.   

Public environmental and economic de-
velopment actors in the UK face similar is-
sues in their decisions, although with some 
important differences. As noted earlier, 
the UK does not separate environmental 
oversight and redevelopment concerns 
at a site since a local planning authority 
has the responsibility for both at the over-
whelming majority of contaminated sites.   
7To be sure, different local authority offic-
ers may bear distinct responsibilities, but 
in principle there can be a stronger inte-
gration of consideration for the economic, 
social, and environmental components of 
regeneration since all of these fit within 
the mission of a single local authority. This 
may promote a more effective integration 
between remediation needs, construction 
technologies, and land use decisions. The 
local planning authority still must address 
the tensions between providing environ-
mental protection and keeping remedia-
tion costs low enough to encourage in-

7 The Environment Agency does have an important 
role to play as a NGO in environmental control at t=0, howev-
er.  Even were all interests in a local authority in agreement on 
allowing a development to proceed with minimal remediation, 
the Environment Agency’s control of soil guideline values and 
environmental standards regionally and locally would make it 
difficult for the local planning officers to ignore those targets. 
This influence, however, is wielded at t=0, and is less likely to 
disrupt ongoing land uses and activities in the future than is the 
external power of the individual states in the US vis-à-vis the 
localities over which they have power
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vestment by allowing residual liabilities 
at t=0, but it can address this under one 
institutional umbrella and without the 
looming presence of enforcement action 
by a supra-local authority at t=t2 that af-
fects decisions in the US.    

Second, local authorities in the UK cannot 
capture a large share of the immediate 
public economic gains from the regen-
eration through taxation. One perverse 
incentive for quick approval of short-term 
projects is thereby mitigated. Instead, the 
local planning authorities depend more on 
support from the national level. In princi-
ple, this reliance could promote a greater 
willingness to adhere to national-level 
policy objectives related to sustainable 
brownfield regeneration. In practice, one 
of these objectives—the national push to 
locate 60% of new housing on previously 
used land—may furnish a similar incen-
tive, serving to lower R and undermine 
sustainability in the process.   

Beyond the Model: Prospects for 
Sustainable Regeneration

The model we have constructed implic-
itly presumes that key information is, or 
can be, known to decision makers. Reality 
is more complex, as a variety of factors 
combine to generate uncontrollable risks. 
Uncertainty about the probability of dif-
ferent outcomes arising – and potentially 
distorted perceptions of those likelihoods 
– further compounds decision-making 
problems.

Some of these factors are structural or 
systemic, deriving from the nature of the 
public sector in the US and UK, and the 
laws and regulations in place. Others are 
more cultural or sociological in nature, 
involving belief systems, group processes, 
and informal historical practices that gen-
erate on-going problems. Both types of 
factors affect the potential for the imple-
mentation of regeneration programs that 
are genuinely more sustainable than past 
urban development investments. We ex-
amine the two sets of factors in order, and 
then turn to some general conclusions 

about the differing prospects for sustain-
able outcomes of current efforts to reuse 
previously developed urban land.

Structural and Systemic Factors 

The more complex the public sector or-
ganization and the division of responsi-
bility for decisions and standards for site 
preparation, the greater the time-to-de-
cision and requirements uncertainty will 
be for private sector decision-makers. 
Complexity thus may discourage private 
investment in regeneration and lead to 
lower aggregate levels of site reuse, with 
attendant decline in sustainable new de-
velopments. 

Organizational complexity in decisions 
will have a variety of other impacts, in-
cluding:

Undermining the capacity to main-
tain land records that adequately 
track site characteristics, including 
known prior uses and residual con-
tamination left on site. In the US, 
the state environmental regulator 
need not share data with local land 
recorders, and local easements and 
liens may be recorded in different 
offices from land titles. Moreover, 
land uses are rarely tracked, even for 
the less than 50% of US land that is 
subject to zoning for permitted uses. 
In Britain, land use records go back 
centuries and the organizational co-
location of regulatory authority and 
local land records provides at least 
the capacity to track contaminants 
on site and apply limitations on land 
uses and activities to permitting de-
cisions. 

Weakening incentives for enforce-
ment of regulations and limitations 
on uses that were agreed. In the US, 
the environmental regulator (state 
agency) does not see building per-
mit applications and cannot act on 
them, while the local government, 
interested in more intensive land 
uses to raise its revenues, has little 

•

•
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incentive to look for land use viola-
tions other than zoning problems. In 
the UK, the problem may be more 
severe, with national funding for 
local authorities not  sensitive to 
discovery of contamination that re-
quires new expenditures to assure 
mitigation, and the local authority 
averse to declaring a problem when 
it does not have the financial where-
withal to address it. 

Diffusing responsibility for long term 
stewardship , whatever the site con-
ditions, by making it possible for 
any one agency to claim that an-
other bears the responsibility and 
thus avoid having to expend their 
limited resources on any one site or 
its problems.

Complexity in the structure of state insti-
tutions itself thus can undermine pursuit 
of sustainability, regardless of the cultural 
context in which it takes place. Arguably, 
another structural factor beyond the realm 
of influence of current decision-makers 
plays a role: the sheer physical size of the 
state. 

We have already noted the vaster propor-
tional extent of previously developed land 
in the UK as compared to the US. The lim-
ited size of the nation thus generates a far 
higher level of pressure for infill in the UK. 
The same pattern is evident across the in-
dividual states within the US, with the less 
densely populated ones less concerned 
with re-use, independent of their indus-
trial or other economic history and experi-
ence of past pollution. Space available for 
new development may thus be considered 
a structural factor in pursuit of infill.

What is not clear, however, is the relation-
ship of the size variable to the priority as-
signed to sustainable urban regeneration. 
It may be that the complexity that comes 
with size, undermining sustainability 
planning as suggested above, may further 
compound the negative impacts associ-
ated with accepting “sprawl.” Further, a 
sufficiently acute shortage of newly devel-

•

opable land may create so much pressure 
for reuse that mitigation standards may 
be lowered and short term investments 
accepted that would not be permitted in a 
context in which new lands might be de-
veloped more sustainably. Additional re-
search is clearly needed, and it may well 
be necessary to compare a substantial 
number of national settings to determine 
how size, development pressures, and 
bureaucratic complexity interact to influ-
ence sustainability.

Cultural and Social Factors 

Whatever the institutional structures or 
spatial pressures that may affect pursuit 
of sustainable regeneration, the norms, 
values and expectations of the society 
in which redevelopment is pursued will 
shape perceptions and thus the ways in 
which those systemic constraints act on 
actual behaviors. Those current social mo-
res and patterns of group and inter-group 
relations, in turn, derive from historical 
antecedents as much as formal political 
and legal structures and the spatial extent 
of the nation state.   We can see these 
forces at work in a number of different 
dimensions in the US and UK: 

Century-old patterns of spatial 
segregation and the co-location of 
environmentally and other noxious 
sites with minority populations has 
resulted in a clear, long-standing 
link between civil rights concerns 
and “environmental justice” in the 
US. This has constrained tenden-
cies to lower mitigation standards 
in order to attract investment into 
depressed minority neighborhoods 
– sometimes to the distress of a sub-
set of local residents who would be 
willing to trade off environmental 
benefits for jobs and incomes. In the 
UK, the growth in minority popula-
tions – and thus neighborhoods – is 
more recent, and any such co-loca-
tion, which is visible, is more clearly 
attributable to market pressures 
driving low income minorities into 
environmentally suspect housing 

•
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rather than to systematic placement 
of environmental hazards near mi-
norities, which is alleged to be the 
experience in the US. Any such en-
vironmental justice claims will tend 
to raise mitigation standards, R, for 
any given level of enforcement ef-
fort, Ge, in response to political 
pressures from minority or impover-
ished populations – and a concern 
for longer term stewardship for any 
contaminants left in situ as needed 
to protect otherwise vulnerable pop-
ulations.   

Some localities in the US are rebel-
ling against their long experience 
with expensive economic develop-
ment initiatives that have created 
wealth for businesses and property 
owners in the “growth machine,” but 
done little for workers or neighbor-
hoods. In some, there is exceptional 
political pressure to show not merely 
an economic return, but a socially 
acceptable distribution of those eco-
nomic gains – and, in some case, 
evidence that the new economic ac-
tivity reflects “smart growth” or more 
sustainable redevelopment. 

“Local Agenda 21” planning efforts 
were pursued in localities in the 
UK to a far greater extent than in 
the US. This orientation may have 
played some role in  broad accept-
ance of “the triple bottom line” of 
environmental, social and economic 
benefits as the appropriate basis 
for appraising regenerative efforts, 
whether or not they were labeled 
specifically as sustainable. This 
standard, arguably, should encom-
pass a concern for long-term stew-
ardship that would not be present 
with the narrower profit-orientation 
of the local growth machine in the 
US. 

Absent the concern for the triple 
bottom line, it would appear that the 
higher infill pressure in UK compared 
to US would have been expected to 

•

•

•

have the effect of generating more 
flexibility and or lower standards for 
leaving residual liabilities on sites as 
part of development efforts. 

Whether or not the tri-part evalua-
tive standard promotes better long 
term stewardship, however, is an 
open question. The answer may 
be influenced in large part by past 
experience with pollution and its 
impacts on human health and the 
environment, as well as the levels 
of trust in – or historical experience 
with – the quality of prior land use 
and condition records and their use 
in decisions on permitting new con-
struction or development. 

Reclamation, Regeneration, and/or 
Sustainability?

In sum, much of the difference in US and 
UK attitudes towards the importance of 
extensive remediation and the adequacy 
of prior provision made for long-term 
stewardship can be attributed to the ori-
gins of the two nations’ current national 
policies for contaminated land. CERCLA, 
promulgated in the US in 1980, was the 
direct result of the experience of discov-
ering people were living on highly con-
taminated property on which the evidence 
of past pollution had disappeared from 
the property records. The concern for 
record keeping, for stewardship and as-
suring control over sites with remaining 
contaminants thus emerged from a crisis, 
and gained political salience and “legs” 
in media attention.   By contrast, British 
policy, promulgated in guidance docu-
ments and Part II (A) of the Environment 
Act, was the result of calmer deliberation 
on the problems of reuse, undertaken in 
response to the emergence of a broad 
consensus about the need to reuse urban 
land in order to retain the ambience of 
their “green and pleasant land.”

Neither genesis is “pure.” Neither pattern 
of concern – the virtual panic of the US 
nor the bland confidence of the US – is 
fully defensible or “correct.” Both reflect 

•



Liability and the Long Term: Effects on Sustainable Urban Regeneration in the UK and USA

40

the cultures and experiences from which 
they emerge. The best those that wish to 
promote sustainable reclamation of con-
taminated sites and regeneration of ad-
versely affected neighborhoods can do is 
to support development of those incentives 
that promote desirable public and private 
responses to the problems of sustainable 
regeneration within the particular cultural 
context in which they operate. 
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General facts about Switzerland

The population of Switzerland is about 
7.3 million habitants, living in an area of 
41‘000 km2. Outside the sparsely populat-
ed mountainous region, which comprises 
about 60% of the country‘s surface, most 
people live or work in the urban areas of 
the lowland with a population density of 
about 400 habitants/km2.

The country‘s political structure is federal-
ist, organised and divided into 26 states, 
called Cantons. These Cantons are very 
different in terms of surface area and pop-
ulation, as well as economy, industrialisa-
tion and scientific background. This fed-
eralist structure with small organisational 
units (some of the Cantons have less than 
50‘000 habitants) caused during time a 
somewhat chaotic development of the 
settlement. This was accentuated through 
an extremely heterogeneous tax-system 
(national, regional and communal taxes) 

with differences between the municipali-
ties of up to a factor of 3. The result is an 
amalgamation between the villages and 
small cities to larger urban agglomera-
tions around services or tourism centres. 
The largest metropolitan area is „Greater 
Zurich“ with about 800‘000 habitants. 
On the other hand we find a slow or even 
negative growing in cities and urban ar-
eas with traditional industries like watch 
production or machinery industry in the 
northern and western part of the country. 

Swiss population has grown within the 
last 30 years by 19%, mostly by immigra-
tion of foreign workers and their families. 
In the last ten years the population growth 
in Switzerland is even among the high-
est in Europe. This caused a high demand 
for housing space and traffic links which 
results in annual construction costs of ap-
proximately 24.6 billion Euro and a land 
consumption of nearly 1 m2/second.

1.4 Brownfield-Recycling in Switzerland:
eliminating contaminated sites and re-using 
derelict land at the same time

Rolf Kettler, Kaarina Schenk

ABSTRACT

In the last 10 years, Swiss economy has seen a radical transition from industrial produc-
tion to the services sector with a loss of 13% of the work places in industry. In addition 
the ongoing miniaturisation has reduced the necessary land for industrial production 
to 50%. As a result there are about 20 million square meters of derelict or under-used 
industrial land. Most of this land is polluted and therefore represents so called brown-
fields, originating mainly from chemical and machinery industries, watch production, 
military use, etc. Many of the brownfields often stay abandoned for more than 10 years 
even if they are situated in favourable locations. The federal authorities should pursue 
the following lines of strategy to promote brownfield recycling: - Raise awareness within 
the authorities for brownfield recycling in order to coordinate and speed up procedures; 
- Sensitization of all stakeholders involved (information, esp. regarding funding instru-
ments); - Creation of a single point of contact, either as a platform (passive), a contact 
person (reactive) or as an initiator (active); - Develop incentives through improved legal 
framework (economic and financial policy, spatial planning policy)
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In Switzerland, land-prices for housing 
and services properties vary extremely and 
are strongly dependent on the distance to 
the centres, the traffic lines (highways, 
railways, airports) and the work places. 
Land-prices in the metropolitan areas 
range from several hundred Euro/m2 to 
many thousand Euro/m2 in the city-cen-
tres. In the agglomerations between the 
cities the prices drop to a some hundred 
Euro/m2. Prices for industrial land does 
not vary that much and is between 75-
200 Euro/m2. 

Brownfields in Switzerland

Switzerland was never a country with 
large industrial areas like the Ruhr-area 
in Germany or the Midlands in England. 
The structure of the industry was mostly 
small scaled with 88% of the enterprises 
having less than 10 work places and only 
about 1000 enterprises which have more 
than 250 work places. Nevertheless Swit-
zerland is hosting some of the leading in-
dustrial companies of the world like ABB, 
Novartis, Alusuisse, Holcim. But, in the 
last 10-20 years, the Swiss economy has 
seen a radical transition from industrial 
production to the services sector. At the 
same time industrial production itself has 
seen an extreme change: ongoing minia-
turisation of technical products, reduction 
of production time, relocation of manu-
facturing processes into cheap producing 
countries (75% in-house manufacturing 
in 1960 vs. 70% off-house in 2000). This 
caused also a dramatic change in the em-
ployment structure of the industries (80% 
„blue-collars“ in 1960 vs. 75% „white-col-
lars“ in 2000) which reduced as well the 
need for working space. Over all, only 
in the last 10 years the need of land for 
industrial production in the remaining 
companies was reduced to less than 50% 
whereas the added value of the production 
has risen up by 50%. In the 90-ies alone, 
Switzerland has lost 150‘000 industrial 
work places. Many of the big companies 
have kept only the headquarters and the 
research centres in Switzerland. Besides 
that, Switzerland had a long tradition that 

energy consuming industries settled in the 
alpine valleys close to cheap hydropower 
(aluminium refinery, textile industry, foun-
dries). After the shutdown of these indus-
tries, there is no more reason to attract 
new enterprises. That‘s the reason why in 
Switzerland more and more large indus-
trial areas are under-used or derelict. Like 
in other countries most of these areas suf-
fered from ongoing pollution by industrial 
processes during nearly a hundred years 
or more and are therefore mostly heavily 
polluted. As most of these areas are situ-
ated in urban or sub-urban locations we 
call them „brownfields“ according to the 
definition of the expert network CABER-
NET of the European Union.

If we look at the urban development in 
Switzerland in industrial time one can 
observe a so called „spreading-process“ 
from the city-centres into the green-fields 
in the peripheries. Before WW II industrial 
plants were built right in the middle of the 
towns or were itself the reason for the de-
veloping of a town. After WW II the indus-
trial complexes became larger and had 
to move to the outskirts of the old towns. 
Living quarters had to be built around the 
factories for the workers and a whole in-
dustry belt has been developed around 
the towns. In the seventies and eighties 
the structure of the work places changed 
towards more technical and intellectual 
requirements. The so called „white-col-
lars“ built their houses around the rural 
villages where the plots were cheap and 
the distances for commuters short, the so 
called „bacon-belts“ were born. Industrial 
plants in the city centres were shut down 
and the first brownfields were generated. 
With the radical change in the Swiss eco-
nomic structure in the nineties, the indus-
tries were closed in the inner belt and serv-
ices complexes were built far-out in the 
so called „green-field“. The commuting 
distances between the economic centre 
of the cities and the services areas in the 
agglomeration became longer, the neces-
sary traffic infrastructure more expensive. 
The good tax-payers moved to the periph-
eries and the cities had therefore to face 
severe financial problems and the herit-
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age of veritable „brownfield-belts“.

The latest survey on the situation of dere-
lict or under-used industrial areas in Swit-
zerland has been carried out in 2003 (Val-
da 2004). Almost 500 of such areas (incl. 
railway, military) have been identified. 
They originate mostly from machinery in-
dustries, watch production, textile manu-
facturing, chemical and pharmaceutical 
industries, gas works, wood-processing 
industries, foundries, food industries, mil-
itary use, etc. The sizes of these areas vary 
between 10‘000-900‘000 m2. The total 
under-used or not-used area is 20 million 
m2, larger than the surface of Geneva, 
the second largest city of Switzerland. This 
represents a potential of housing space 
for 200‘000 people and 15‘000 enter-
prises with 150‘000 work places. This 
would give space for 5 years population 
growth (basis 1990-2000). The total area 
of derelict or under-used areas in Switzer-
land has increased by 39% since 1996.

This derelict or under-used industrial ar-
eas would have a value of 1.5-2.3 billion 
Euro based on average prices for indus-
trial land. But as 60-70% of the areas are 
closer than 1km to public transport sys-
tems and 5km to the next highway exit 
they could also be transformed to housing 
or services plots in the near future. This 
would raise the estimated value of the to-
tal land up to about 6.1 million Euro.

As the survey showed, nearly 70% of the 
areas are already registered in internal or 
public registers of polluted sites. These ar-
eas can therefore be defined as „brown-
fields“. But in Switzerland the registers of 

polluted sites will be mainly accomplished 
by 2008, whereas in some of the 
Cantons the registration will take 
some years more. Besides the 
pollution of the soil, many indus-
trial areas have strongly polluted 
buildings. This means, that the 
developers have to face with sig-
nificant costs for contaminated 
site clean-up and/or waste elimi-
nation (excavation, demolition). 
Only a few owners of brown-
fields (95) have already carried 
out site investigations and even 

less (48) have already remediated their 
contaminations. Based on this experience 
the average investigation costs are about 
2.7 Euro/m2 with a range of 0.04-23 
Euro/m2 and the average clean-up costs 
are 54 Euro/m2 with an extreme range of 
0.27-557 Euro/m2. Based on the whole 
of the actual Swiss brownfields the overall 
costs for clean-up of contaminated sites, 
excavation of polluted soil and elimina-
tion of demolition waste is estimated to 
about 0.77-1.2 billion Euro.

Main target of measures promot-
ing brownfield recycling

What are the instruments to motivate 
owners of such areas and potential in-
vestors as well as the public bodies to re-
cycle brownfield areas? We have to find 
solutions, that the following equation will 
reach a significant positive value:

Value of the recycled land – (restora-
tion costs + transformation costs) > 0

This equation can be illustrated by the 
ABC-Model. Depending on the value of 
the land and the cost of regeneration 
(restoration costs + transformation costs), 
sites can be classified as follows:

Figure 1 The urban development in Switzerland
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A Sites: In Switzerland the land-
value for housing and services is, 
as already mentioned, strongly in-
fluenced by its location. For most 
brownfields in the centre of big cities 
with a powerful services sector the 
equation will be far above „0”, thus 
representing type “A” sites. Such de-
velopment projects are usually driv-
en by private funding. With clear in-
formation about the possibilities, a 
straight handling of official approv-
als and a defined contaminated sites 
situation the recycling of brownfields 
in economic centres should be initi-
ated without other means.

B Sites: For brownfields in former 
industrial centres the land-prices 
are mostly low and the equations 
close to zero or even below. Such 
recycling projects are character-
ized as being on the borderline of 
profitability and investors are diffi-
cult to find. B-site projects 
therefore tend to be funded 
through public-private co-
operation or partnerships. 
Projects can be improved 
through the municipality 
or the regional authorities 
by providing better traffic 
access, services or future 
infrastructure, uprising the 
utilization value by shifting 
the spatial zoning from in-
dustry to housing or serv-

•

•

ices and/or enabling higher build-
ing density or by giving attractive tax 
conditions to new investors (e.g. tax 
exemption due to depreciation of 
real estate)

C Sites: For most of the brownfields 
in rural areas or far away from con-
gested areas the equation will prob-
ably be negative. C-type projects 
represent mainly public sector or 
municipality projects driven by pub-
lic funding or specific legislative in-
struments (e.g. tax incentives, fund-
ing of investigation and restoration 
by the Swiss government)

As for comparison, the equation for 
green-fields will hardly be negative.

The ABC-model shows that public author-
ities who develop strategies to promote 
brownfield recycling should put their main 
effort on B-type sites. At relatively little ex-
pense many B-sites can be transformed 
into A-sites. On the other hand the model 
also shows that in some situations the 
reclamation costs are too high for any re-
development project to become economi-
cally interesting. After remediation such 
brownfields should be transferred from 
construction zone to agriculture zone. 

Redevelopment processes are usually 
very complex, involving different parties 
with diverse interests. Such processes 
require a professional project manage-
ment. Their complexity also aggravates 
their promotion. The big challenge is not 
to find possible measures, but to choose 

•

•

Figure 2 Brownfield Redevelopment Types - the 
ABC-Model (Cabernet)

Figure 3: Chronological sequence of brownfield redevelop-
ment projects
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the adequate measures to overcome the 
weak points in the redevelopment process 
and to implement them at the best point 
in time. Otherwise promotion measures 
might hinder or even overthrow ongoing 
redevelopment projects. 

To evaluate suitable promotion measures 
10 brownfield sites had been investigat-
ed more deeply in Switzerland. Various 
stakeholders had been interviewed and 
the chronological and operational struc-
ture of the redevelopment processes were 
analysed. 

Chronologically the redevelopment of 
brownfields can be classified in five phas-
es: latency period (0), initial phase (1), 
objective setting (2), planning phase (3), 
ensure permissions + lawfulness (4) re-
alization (5). The 10 case studies revealed 
that promotion from public authorities is 
mainly required in the beginning phases. 
Especially the objective setting phase de-
pends on a clear and reliable general 
framework. Financial support should be 
given in terms of a start-up funding. 

In a systemic organization model the dif-
ferent steps of a brownfield revitalisa-
tion process can be subdivided into four 
groups: structure, culture, tasks and envi-
ronment (political, financial, etc.). In each 
of these groups fields of activity can be 
defined for the public authorities. Accord-
ing to the evaluated 10 brownfield sites 
eight such fields should be prioritized in 
Switzerland.

Next Steps in Switzerland 

We conclude from our case-studies that 
the federal authorities should pursue the 
following lines of strategy: 

Raise awareness within the public 
authorities for brownfield recycling 
in order to coordinate and speed up 
procedures;

Sensitization of all stakeholders in-
volved (information, esp. regarding 
funding instruments);

Creation of a single point of con-
tact; either as a platform (passive), 
a contact person (reactive) or as an 
initiator (active);

Develop incentives through an im-
proved legal framework (economic 
and financial policy, spatial plan-
ning policy).

In the period until 2011 the Federal Of-
fice for the Environment plans to imple-
ment four projects. Project 1, 2 and 3 will 
be part of a “brownfield marketplace”, a 
communication-platform on the internet. 
Project 4 aims to improve the economic 
and legal framework of brownfield revi-
talization. Due to these projects, we ex-
pect sensible impulses for new redevelop-
ment processes on brownfields. 

Project 1 - Information desk on 
brownfield recycling: Many of the 
internationally elaborated recommen-
dations can easily be adapted to re-
development projects in Switzerland.  
In project 1 the existing national and 
international information will be com-
piled, edited and published on a inter-
net website. 

Project 2 - Brownfield register: In 
project 2 a publicly accessible national 
register of brownfield sites has to be 
set up. It should be equipped with a 
search mask and contain all market-
able or potentially marketable brown-
fields with their relevant site data 
(e.g. as a “brownfield-passport”). The 

•

•

•

•

Figure 4: Organization model of brownfield re-
development projects and main fields of activ-
ity for authorities
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register should serve as a connecting 
door between potentially interested 
investors and site owners. 

Project 3 - Interactive guide to brown-
fields: Where necessary own meas-
ures and recommendations have to 
be elaborated. They have to be easily 
implementable. The long-term objec-
tive is a checklist covering all relevant 
aspects (e.g. financial, technical or en-
vironmental issues, project manage-
ment, spatial planning, official proc-
esses). The various stakeholders (e.g. 
site owners, real estate developers, 
investors, authorities) should be able 
to adapt the checklist to their specific 
needs. Another thrust consists in the 
development of a valuation method 
to assess and limit the financial risks 
of building on contaminated brown-
fields. 

Project 4 - Optimization of the eco-
nomic and legal framework: In 
project 4 public authorities should be 
inspired to optimize their processes 
(lean administration, active co-ordi-
nation and shorter time-limits in deci-
sion-making processes) and to enact 
clear legislation and directives. In 
addition new funding instruments to 
support and accelerate brownfield re-
cycling have to be evaluated (e.g. non-
interest-bearing loans or risk guaran-
tees from the state). Incentives to build 
on brownfields instead of building on 
greenfields have to be considered.
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1.5 Fiscal Impact Analysis - Results

Dirk Löhr

ABSTRACT

Generally it is difficult to convince people for sustainable land use policy by ecological 
arguments. It seems better to point out the economical impacts. Especially in regions 
with shrinking population the fiscal impacts caused by oversized technical and social 
infrastructure are immense. The “Zentrum für Bodenschutz und Flächenhaushaltspoli-
tik” (ZBF-UCB) has designed a tool that helps to illustrate the economical consequences 
of developing new sites according to the criteria of cash flows and net present values. 
These criteria are also applied in private decision making. The tool can be applied for 
industrial sites and housing. Up to now it can be used only in the special institutional 
framework of Rhineland-Palatinate. Thus, an extension is necessary. Such kind of cal-
culation is also required by municipality law. Nevertheless the administration of some 
municipalities and some mayors worry about more transparency, because it restricts the 
freedom of making decision. 

Introduction 

The current consumption of land was 
about 114 hectare per day in average 
between 2002 ans 2005 (Statistisches 
Bundesamt 2006). Nearly half of the con-
sumed land is sealed. The former federal 
government of Germany proclaimed the 
target of reaching a land consumption of 
30 ha per day until 2020 (Sterr (2005)).

The latter governments adapted this goal, 
proclaimed by the former environmental 
minister Angela Merkel.

In several parts of Germany land con-
sumption is increasing despite the popu-
lation is shrinking. Generally the number 
of German habitants is assumed to be 
reduced until 2050 till to the mark of ca. 
65 mill. People (Bundestagsdrucksache, S. 
30). At the same time, the average age of 
the population will increase dramatically. 
Some regions will be concerned seriously, 

while others will keep on growing (e.g. 
along the River Rhine).

Remote areas should take into account in 
their actual planning that especially the 
costs of technical and social infrastruc-
ture have to be paid by fewer and fewer 
working people. Developing settlement 
structure without regarding sustainability 
aspects does not only mean more fixed 
costs for less payers, but also idle capac-
ity costs. 

Such settlement structure makes it also 
difficult to finance a minimum of infra-
structure in remote places. How to pro-
vide services at reasonable costs for more 
and more old, immobile people, living “in 
the middle of nowhere”? 

Last but not least, the ecological impacts 
of such settlement sprawl have been dis-
cussed intensively – I don’t have to repeat 
the arguments.
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The land consumption and settlement 
problem has ecological, economical, so-
cial, legal and planning aspects. Further-
more, it is often considered to be an ab-
stract problem.

Nobody feels to be the “born responsi-
ble”. And, the topic is not politically sexy. 
Picking up this topic requires politicians to 
give unwanted messages into the public: 
Change your behaviour, recognize the 
sense of restrictions etc.

Most citizens are not susceptive to this 
kind of messages. On the other hand, one 
argument always counts even for people, 
which are not at all committed to envi-
ronment protection arguments: This argu-
ment is money.

Indeed, there is a wide intersection be-
tween strategies that are both economi-
cally and ecologically responsible.

Hence, the basic idea was to assess public 
investments (developing new sites) at the 
same criteria that are “musts” for private 
investment decision making: Calculating 
a net present value and highlight the cash 
flow impacts over the time. 

Institutional framework 

The legal frame for municipalities (Ge-
meindeordnung) in German states re-
quires municipals to make economic 
feasibility studies before investing (e.g. § 
10 GemHVO Rhineland-Palatinate, min-
isterial draft 2005, §§ 7 II, 24, 54 LHO 
Rhineland-Palatinate). Nevertheless, this 
law very often is simply not obeyed. Very 
often municipals are afraid that transpar-
ency means better control, and better 
control means less power.

Nevertheless, some mayors see the prob-
lem and want to deal with it actively. But, 
they don’t have a manageable tool to do 
it yet. 

The ZBF-UCB developed such a tool for 
housing areas and for industrial sites. Be-
fore we designed the tool, we collected 
data in municipals and from other publi-

cations (Doetsch et. al. (1997), Dransfeld 
(2003), Gutsche (2003), Moeckel / Oster-
hage (2003), Reidenbach et. al. (2005), 
Heilmann et. al. (2004)). 

Up to the present, we could only design a 
tool do so for the institutional framework 
of Rhineland-Palatinate. So far it can only 
be applied for the structure of associations 
of municipalities (Verbandsgemeinden). 

These associations of municipalities drive 
the administrative overhead for the as-
sociated municipalities (Ortsgemeinden). 
The mayor of the association is doing the 
job as a professional.

The associated municipalities don’t have 
their own administrative staff. The mayor 
of the associated municipalities is a vol-
unteer.

This structure has some peculiarities 
more: 

The association of municipalities (Ver-
bandsgemeinde) is responsible for the 
zoning plan (“Flächennutzungsplan”, § 67 
Abs. 2 GemO). The associated municipal-
ities (Ortsgemeinden) frame the legally 
binding development scheme (“Bebau-
ungsplan”). This plan transfers the zoning 
plan into concrete (§§ 5, 8, 9 BauGB).

The associated municipalities (Ortsge-
meinden) normally have a financial incen-
tive to support new sites. The cities hope 
to generate new tax revenues (real prop-
erty tax and quota allocation of income 
tax revenues respectively quota allocation 
of funds, § 8 LFAG Rhineland-Palatinate).

The association (Verbandsgemeinde) has 
to bear the consequential costs resulting 
from these activities (especially the costs 
of social infrastructure, Moeckel / Oster-
hage (2003), p. 130-131, § 67 I GemO 
Rhineland-Palatinate). They have to pro-
vide institutions such as schools, fire fight-
ing, hospitals, kindergarten, playgrounds 
etc. Normally these costs are high and 
very often can be characterized as fixed 
costs rising in steps.
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These costs, that are initiated 
from the associated municipali-
ties, have to be paid out of the as-
sociations’ (Verbandsgemeinde) 
budget (§ 72 GemO Rhineland-
Palatinate). If the costs exceed 
the financial potentials, the as-
sociation (Verbandsgemeinde) 
may charge the associated mu-
nicipality (Ortsgemeinde). But: 
Mostly the contribution of the 
associated municipality (Orts-
gemeinde) only covers a certain 
share of the costs initiated. The 
association (Verbandsgemeinde) 
is normally forbidden to charge 
the full additional costs that are 
produced: The high adminis-
tration court (Bundesverwaltungsgericht) 
gave the restriction that the (associated) 
municipalities (Ortsgemeinden) should not 
lose their financial power by such kind of 
payments (Art. 28 II GG, BVerwG, NVWZ 
1985, S. 271). Hence, despite the associ-
ated municipalities (Ortsgemeinden) have 
to pay a certain contribution fee to the as-
sociation (as well as to the county), the net 
result of planning and developing new 
sites normally turns out to be positive for 
them. The biggest cost blocks are shifted 
to the associations (Verbandsgemeinden), 
and this procedure is blessed by the legis-
lation. It is common knowledge in theory 
of public finance, that allocation deficien-
cies must be the consequence of such a 
lack of “fiscal equivalence” (Brümmerhoff 
2001, S. 631).

Creating the tool

The text below only refers to housing ar-
eas. Industrial sites are even more sen-
sitive and complicated to assess. If there 
is a need for further information in order 
to assess industrial sites, please contact 
www.zbf.umwelt-campus.de.

Target of the tool

The tool intends to point out the fiscal 
consequences for the associated munici-
pal (Ortsgemeinde) as well as for the as-
sociation (Verbandsgemeinde). The inten-

tion is to assess public investments with 
the same criteria as a private investor 
does: First, the net present value is cal-
culated, the cash flows over the time are 
pointed out, and quantitative indications 
are given for better land use strategies. 
Also alternative scenarios can be com-
pared with their effects; thus it may also 
serve for making better management of 
the fixed costs. Furthermore, the tool may 
also serve as base for controlling.

Basic principles

Connection between information and 
responsibility

Information should be addressed to those 
persons that have the power to control 
the relevant data. They are the mayor, the 
city council and the treasurer. In contrast, 
social costs and benefits should not be as-
sessed, because there is no suiting insti-
tutional framework to handle them by the 
municipalities in a sustainable way. 

Setting a suiting framework for avoiding 
externalities (spillovers) is the task of the 
federal or state government, not the task 
of the mayor. 

Finally, the tool should not be over-
whelmed with informations that cannot 
be transferred into action.

Figure 1:
Screenshot of the calculation tool for industrial sites 
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Cash flows instead of values

Controllers know that “cash is real, values 
are optional”. Hence, we disclaimed for 
all values (e.g. depreciations as well as 
shadow costs of land consumption such 
as impacts on ecology, water etc.). Only 
one exception is made: The appraisal of 
the net present value. Despite of that the 
tool is based only on cash flows.

Differential costs respectively cash flows

Basically marginal costs or revenues (re-
spectively cash inflows and cash outflows) 
are taken into account, that are caused 
by the intended project. Especially fixed 
stepped costs (respectively cash outflows) 
may have a big volume; hence, using av-
erage costs (respectively cash outflows) 
could easily mislead.

Only such cash flows that have little im-
pact on the result may be introduced into 
the calculation as average numbers. To 
see what kind of data matter, we have to 
insert sensitivity analysis into the tool. We 
also do not distribute additional overhead 
costs (respectively cash outflows; that are 
induced by the planned project). Costs 
(respectively cash outflows) basically are 
shown at the administrative units where 
they appear.

Consolidated figures

Despite there is a lack of fiscal equiva-
lence, we want to show the consequences 
of the realization of the project in a con-
solidated figure for the association and 
that associated municipal, which triggers 
the development of a new site. Environ-
mental economists know that the polluter 
and the victim of pollution may reduce 
external effects and achieve a common 
optimum if they find to a joint profit maxi-
mizing (Varian 2001, pp. 560-563). This 
consideration may also be extended on 
adjoining municipals or up to the county 
level.

Multiplier effects

Also multiplier effects are taken into con-
sideration. They may appear because new 
citizens increase the local purchase power 
or because of public infrastructure invest-
ments, that emerge follow-up-incomes. 
The absolute value of the multiplier effect 
is not very high; it might also be neglected 
(cp. Reidenbach et. al. 2005, pp. 95-98 
and pp. 145-147).

Insecurity and alternative strategies

The tool starts from regional demographic 
scenarios. They might be very helpful to 
judge the location and necessity of new 
sites for housing. 

The scenarios also serve for another pur-
pose: Alternative developing strategies 
might be designed and calculated (cp. 
Dransfeld 2003). The best way to do has 
to be taken as a base for follow-up calcu-
lations in the tool. 

Naturally, making scenarios is an insecure 
business. Thus, we give subjective prob-
abilities to the financial impacts of the al-
ternative scenarios. In the end, we get an 
expectation value. This expectation value 
has to be discounted with a risk adjusted 
interest rate (otherwise we assume risk 
neutrality).

Discount rate

The net present value is assessed by dis-
counting the expectation value with a risk 
adjusted rate. Before doing this, we have 
to find out a suiting base interest rate 
(without risk adjustment). At this point 
we have to think about the relevant op-
portunity costs: This is the internal rate of 
return of the best alternative investment. 
Considering the budget gaps of German 
municipalities, we decided that generally 
it might be a good assumption that pay-
ing back ones debts the best alternative 
investment. Hence, the average rate for 
the municipality’s debts is taken as base 
interest rate 



Proceedings 2nd International Conference on Managing Urban Land

51

Notes to some important positions

Cash inflows

Normally budgeting is started at the bot-
tleneck (Deyhle 1991, p. 139). Hence, 
first we figure out the future cash inflows. 
These data can be derived from the de-
mographic scenarios.

First, the revenues consist of the taxes the 
municipality gets, if they are generated by 
additional habitants.

Generating new taxes also has impacts on 
the finance revenue equalisation scheme 
(quota allocation of funds, “Schlüssel-
zuweisungen A and B”). Up to now, we 
computed this complicated process only 
suiting to the legal framework of Rhine-
land-Palatinate.

Only new habitants have positive effects 
on the fiscal situation. In contrast, habit-
ants moving from one place to another in 
the same city don’t have impacts on the 
budget. But even for new habitants we 
have to regard a certain delay between 
the arrival of the new settlers and the af-
fection of the fiscal situation (real prop-
erty tax: 2-3 years, for the re-parted share 
of income taxes 7-8 years, cp. Gutsche 
2003, p. 110-111).

Cash outflows

Generally we have to pay atten-
tion if we use average costs. They 
should only be used if there is in-
dication that the effect for the re-
sult is small (sensitivity analysis). 
E.g. even the costs for develop-
ing may differ very much, subject 
to the density of settlement.

As mentioned above, especially 
the costs for technical and so-
cial infrastructure may step up 
quickly and high. Definitively, 
these costs should be assessed 
individually.

Often a flash in the pan has to 
be taken into account (Geyer 2004, pp. 
9-10): In new development areas the in-
coming families are of the same average 
age. They also grow old together (Moeck-
el / Osterhage 2003, p. 130). A lot of the 
people in the cohort are dying in a rela-
tively short period. Once full of life, the 
area slowly gets deserted.

Nevertheless, the social and technical in-
frastructure is normally designed accord-
ing to the peak demand in the early stag-
es of the settlement. We hope to convince 
more mayors to use the tool for managing 
such kind of fixed costs in a more reason-
able and farsighted way (e.g. with modu-
lar investment strategies, that can be cal-
culated).

Conclusions

The tool described above has to be adapt-
ed to the legal framework of other states 
and other legal forms of municipals (e.g. 
county boroughs). It can also be used as 
a base for an integration of new public 
management techniques: E.g. creating 
a sustainable balanced scorecard, which 
is also focussing on land consumption. 
While introducing an industrial account-
ing system in the municipalities (double-
entry bookkeeping), also the data-supply 
for managing the tool could be arranged 
easily.

Figure 2: Screenshot of the basic data for the calculation 
of housing areas
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But, in our pilot project we met a lot of 
distrust. Parts of the administration staff, 
some mayors and members of the city 
council are afraid of the new transparency. 
They try to defy control, because less con-
trol provides more power, less individual 
risk and higher degrees of freedom.

Certainly, the primacy of politics must be 
respected. Nevertheless such a tool may 
help to bring more rationality into the de-
cision process. 

Last but not least: We should not stress to 
much the output aspect of the tool. The 
input process is at least of the same im-
portance: This is the process of thinking 
about the data, discussing about how to 
manage the “value drivers” etc.

Therefore we tried to work on a system 
that helps municipals to make a “quick 
shot” without the help of consultants. 

Meanwhile, we think differently about this 
idea. Often (not always) there is a lack of 
competence and time in the municipals to 
handle such a complicated tool in a rea-
sonable way. And, we have only limited 
possibilities to reduce complexity. Hence, 
it is often very helpful to give assistance 
and support for the input process (by giv-
ing a feeling for the importance of think-
ing about the data) and the output (result) 
of the tool.

We are quite sure that calculations such 
like ours will be evolved into a compulsory 
part of each bigger municipal investment 
decision, sooner or later.

For further informations,please have a 
look on the detailed descriptions in the 
working papers, published on the in-
stitutes´ homepage (cp. Löhr / Fehres 
2006).
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General conditions and goals for 
„Recovering Urban Land“

In the State of Baden-Württemberg in 
south West Germany, ecological and soil 
protecting development of urban land is 
becoming very important. Professional 
and public awareness of sustainable ur-
ban development has been increasing 
significantly. There is a growing coalition 
in the field of Spatial Planning to reverse 
the tendency of additional land „con-
sumption“ - which is an impediment to 
sustainable development. The aim is to 
gain a reduction of land usage especially 
for housing and commercial develop-
ment. This will be achieved particularly 
through exploitation of existing potentials 
in developed areas as well as through the 
increased use of inactive or underused 
urban space. The general orientation is 
„inner-city development over green-belt 
development“. 

This goal corresponds with general social 
and economic developments which will 
be influencing urban development in the 
future. The population will be significant-
ly older on an average and will decrease 
even in Baden-Württemberg over the next 
decade. Urban way of life will be more in-
dividual and complex. Social life is getting 
more mobile and - at the same time - will 
be oriented towards the central areas of 
towns and cities. Cities, town - commu-
nities, and regions will be short on eco-
nomic resources permanently. Therefore 
spatial concentration and cooperation 
will increase. Hence development within 
existing urban boundaries and urban re-
newal characterize urban development.

To cope with this future the government 
of Baden-Württemberg has developed 
a strategy of „land recovery“ based on 
a large number of research studies and 
model projects. The most decisive factors 
in this respect are the quality of urban 

1.6 Strategies for Mobilizing Urban Land:
Aktionsbündnis Flächen gewinnen in Baden-
Württemberg

Stefan Gloger, Bernd Fahle

ABSTRACT

The ministry for the environment of Baden-Württemberg has developed a strategy of 
„land recovery“ to increase the quality of urban planning and the efficiency of land us-
age. The general orientation is „inner-city development over green-belt development“. 
To attain these aims a broadly-based public relations campaign (Aktionsbündnis Flächen 
gewinnen in Baden-Württemberg) was initiated in 2004, based on an alliance of the 
government with local authorities, nature conservation societies and industrial, trade 
and handicraft key players. The main task for the next years is to develop and review 
strategies for mobilization urban land and to communicate best practice examples. Plan-
ning and realization of inner-city development is both an integrative functional and 
technical task as well as a management task. This complex procedure of „urban project 
development“ not only needs high quality planning contents but also effective control of 
processes and a responsible leadership of projects. Occupational image, functions and 
tasks of urban planners will decisively change in the future.
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planning and the efficiency of land usage. 
Such a strategy can only be pursued based 
on the agreement of local authorities and 
not against their interests. Since decisions 
about planning and usage always need to 
take account of the needs of the people 
and the local authority policies, the best 
practice to manage finite resources and 
soil will require a change in public aware-
ness.

Action Group „Land Recovery in 
Baden-Württemberg“

To attain these aims a broadly-based pub-
lic relations campaign by the ministry for 
the environment was initiated in Baden-
Württemberg in fall, 2004. The campaign 
is based on an alliance of the government 
with local authorities, nature conservation 
societies and industrial, trade and handi-
craft key players under the motto „land 
recovery“.

This public relations campaign is aimed 
primarily at municipal decision makers. It 
also involves organisations of urban plan-
ners and architects, as well as other play-
ers in the field of managing urban land. 
A total of 16 organisations have partici-
pated to-date. In addition to the Baden-
Württemberg authorities, these include 
urban, communal, district and regional 
associations, environmental protection 
organizations, the union of the Chambers 
of Industry and Commerce, the Chambers 
of Crafts, the Chamber of Architects and 
Town-planners and other Organizations of 
the Building and Engineering Professions, 
the co-operative of the Baden-Württem-
berg building societies and the Deutsche 
Bahn AG as owner of a significant amount 
of inactive central city urban land. These 
bodies hold joint responsibility for the 
sustainable development of land and set-
tlements and their senior representatives 
have signed a declaration to this effect. 
They have announced that they will make 
concrete contributions to this subject and 
support the aims in communications with 
their members and their publications. 
Some of the core statements of the joint 
declaration are:

share responsibility for natural re-
sources

respect the environment and be eco-
nomic in its usage of land resources

use land and soils efficiently as a 
model for sustainable development

maintain the quality of life in eco-
nomic, social, cultural and ecologi-
cal terms

make every effort to safeguard the 
countryside for future generations

For the past two years all members of the 
action group have participated in a large 
amount of professional and public confer-
ences and publications, which are sum-
marized in a statement of accounts to be 
published in spring, 2007. It is agreed that 
it will be the key task for the next years to 
develop and review strategies for mobi-
lization urban land and to communicate 
best practice examples.

Mobilizing urban land through 
inner-city development

In the towns and cities of Baden-Württem-
berg future urban development has to be 
primarily inner-city development. How-
ever, a fair amount of especially smaller 
towns in our country still prefers to de-
velop areas for housing, commerce and 
industry at the outskirts of settlements. It 
is conceded that outskirt developments 
are planned and realized much easier 
and faster.

But there are many ecological, economic, 
and social advantages to inner-city de-
velopments. To develop inactive or un-
derused sites leads to increased quality 
of urban functions and patterns and ad-
vances social merge, density and plural-
ity. The central areas of towns and cities 
will be enhanced for a future role in the 
fields of trade, accommodation, housing, 
communication and leisure. There are de-
cisive economic advantages with respect 
to technical and social infrastructure. Last 
but not least the lost of agricultural land 
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will be reduced and the function and pat-
tern of the landscape for ecology and rec-
reation will be saved.

Compared with outskirt development in-
ner-city development is much more com-
plex, sensitive and sophisticated with re-
spect to the investigation of conditions, 
the planning contents, the organization 
of procedures, and the weighing of inter-
ests. Dealing with polluted areas, traffic 
emissions, and protection of historical 
buildings, individual interests, concerns, 
and expectations about the generation of 
revenues leads to highly intensive coordi-
nation and negotiations in terms of plan-
ning contents, management, economy 
and law.

Especially three groups of players are 
involved in the difficult task of mobiliz-
ing urban land: The city government, the 
private landowners respective land devel-
opers and the urban planners. There is a 
need for open partnership and communi-
cation between these groups in which the 
urban planner not only is responsible for 
concepts and plans but also has to play 
the role of mediation interests and solu-
tions.

The role of the planning profes-
sions

Planning and realization of inner-city 
development is both an integrative func-
tional and technical task as well as a 
management task oriented towards the 
realization of planning goals. It is a com-
plex procedure of „urban project develop-
ment“ which not only needs high quality 
planning contents but also effective con-
trol of processes and a responsible lead-
ership of projects. This task requires cor-
responding organizational and strategic 
competences. The occupational image, 
the functions and the tasks of urban plan-
ners will therefore decisively change in 
the future.

In the booming years of urban develop-
ment in the second half of last century ur-
ban planning was a governmental „sov-

ereign“ task of town and city authorities. 
With respect to agreed standards of func-
tion, ecology and design, urban planning 
was a forward looking „supplying“ spatial 
developmental activity which always had 
a corresponding need. In the last 15 years 
urban planning has mainly been initiated 
by definite concepts and projects for the 
development of specific sites and areas. 
This is especially true for inner-city de-
velopments such as inactive brown field 
sites and underused existing potential in 
developed areas, e.g. areas formerly used 
by military and railway or closed industrial 
sites.

Today the results of urban planning 
projects are usually results of managing 
development proposals and negotiation 
procedures in public - private partner-
ship.

Legal regulation by public law is further on 
based on the „formal“ level of urban land 
use planning. But the increasing orienta-
tion towards definite urban projects needs 
„informal“ coordination, moderation and 
contracts, in which potentially divergent 
interests and goals of the city government 
- usually with different departments - on 
one side and the private investors and de-
velopers on the other are to be negotiated 
and confirmed.

Three levels of „Urban Project 
Development“

In order to raise professional and public 
awareness for the complex activities and 
instruments in the urban planning profes-
sion - in general and with special respect 
to inner-city developments - the follow-
ing distinctions are made in the definition 
of three levels of urban project develop-
ment: 

the level of planning contents,

the level of process management 
and 

the level of project leadership.

In the reality of urban planning and de-
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velopment these three levels of activity 
are usually mixed functionally as well in 
time. Frequently these activities and tasks 
on all three levels will be accomplished 
by one person or planning institution. But 
increasingly they are assigned to different 
actors in the team or partners of urban 
development.

On a basic level of „planning contents“ ur-
ban planners deal with the elaboration of 
urban development conceptions, designs 
and plans. This is what they are tradition-
ally educated and trained for in schools 
of urban planning. This elaboration in-
cludes the main development aspects of 
functional distribution, traffic, technical 
infrastructure, ecology and open space, 
building and design. This also copes with 
the legal affirmation by public planning 
law as well as the legal contracts between 
public and private planning issues.

On the level of „process management“ 
the competence and responsibility for or-
ganization, coordination and control of 
procedures is rather blurred. Sometimes 
these activities are integrated in the plan-
ning job, sometimes professional project 
controllers are taking over this task. All 
aspects of quality management in terms 
of contents, costs, time, responsibilities 
and communications are included.

„Project leadership“ is explicitly defined as 
a third level. These activities and respon-
sibilities are originally ascribed to those 
who assign or induce urban planning: 
City government or private persons and 
institutions. On this crucial level plausibil-
ity and feasibility of projects have to be 
analyzed, as well strategic support and 
moderation of players and procedures 
have to be prepared and realized. Finally 
an open and creative goal oriented at-
mosphere for partnership has to be es-
tablished.

On the one hand, complex urban plan-
ning and development suggests assigning 
specific competences and responsibilities 
to different members of the development 
team including partners from the planning 

profession, the city government and the 
project developers. On the other hand, it 
seems justified that urban planners con-
front themselves to a goal oriented ac-
complishment of tasks on all three levels. 
In using the synergies of this integrated 
activity they should claim competence and 
responsibility for a comprehensive process 
of urban planning - thereby continuing 
the classical role of the „master-builder“ 
of historical times.
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1.7 Key findings from CABERNET – Europe’s sus-
tainable brownfield regeneration network

Paul Nathanail, Kate Millar, Detlef Grimski, Uwe Ferber

ABSTRACT

CABERNET, Europe’s sustainable brownfield regeneration network, tackles the complex 
issues raised by brown-field regeneration from a multi-stakeholder perspective. CA-
BERNET enhances brownfield site regeneration by sharing experiences from across Eu-
rope, and providing new management strategies, innovative tools, and a framework for 
coordinated research activities. Originally funded by DG Research, CABERNET contin-
ues, in a self-funded form, to provide a forum for the interaction of diverse stakeholder 
groups across Europe and be-yond.  CABERNETers represent landowners, municipalities, 
researchers, developers, regulators, citizen groups, financiers and professional advi-
sors. They meet to discuss and exchange practices, experiences and aspirations relating 
to brownfields and the wider issues of urban regeneration. CABERNETers have agreed 
ten position statements on tackling Europe’s brownfield problem, developed conceptual 
models of brownfields, identified tools to encourage good practice and research needs 
to be addressed in future EC research programmes.

Introduction 

This paper summarises the findings of the 
first 4 years of CABERNET discussions and 
deliberations. The full details are present-
ed in “Sustainable Brownfield Regenera-
tion” (CABERNET 2007). Cross references 
to some of the other papers in this book 
are made to illustrate the cross cutting 
nature of many aspects of brownfield re-
generation.

For those new to brownfields – or trying 
to explain the issues and possible solu-
tions - the section on conceptual models 
is a good starting place. For those seek-
ing ideas for new research projects, the 
research recommendations may stimulate 
ideas and proposals.

For practitioners, the case studies and list 
of resources will assist in improving the 
services we offer to European and world-
wide citizens.

Background to Brownfields

Brownfields are sites that have been af-

fected by the former uses of the site and 
surrounding land; are derelict and under-
used; may have real or perceived contam-
ination problems; are mainly in developed 
urban areas; and require intervention to 
bring them back to beneficial use.  

An important component of European 
land use is the increase in and persistence 
of brownfield sites and the difficulties in 
effectively regenerating these sites. Land 
use changes over the last fifty years have 
resulted in swift wide scale dereliction in 
some areas and slow decline elsewhere. 
Overall these changes have left Europe 
with a significant legacy of brownfield 
sites. During this time of land use change, 
rather than addressing the problem, nu-
merous cases of poor land management 
practices have led to urban decay, dep-
rivation and social conflict. Tackling the 
roots of the pan-European problem that 
relate to unsustainable land manage-
ment, manifest in persistent brownfields 
requires concerted action at the local, na-
tional and EU level. 
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Brownfield land is both a lost opportunity 
and a problem. Brownfields can have a 
negative impact on the surrounding area 
and community, and hinder effective 
neighbourhood regeneration. Regenerat-
ing brownfields can stimulate opportuni-
ties at numerous levels to improve urban 
quality of life, enhancing urban competi-
tiveness, and reduce urban sprawl. Find-
ing solutions for brownfield sites is an in-
creasingly important part of the search for 
effective policies that are aimed at ensur-
ing a sustainable future for land, and cit-
ies in particular.  The brownfield agenda 
is therefore an essential component of the 
work taking forward the “Sustainable Ur-
ban Development in the European Union” 
and the 6th, and now 7th, Environmen-
tal Action programmes of the European 
Community.   

The CABERNET Approach

Regenerating brownfields is a signifi-
cant challenge due to the complexity of 
the problem. Sophisticated multifaceted 
approaches are required to tackle this 
pan-European – and increasingly global 
- problem. Some of the key aspects of the 
brownfield problem relate to the diversity 
of stakeholders involved in the process. 
Solutions for brownfields need to focus 
on multi-stakeholder approaches that re-
spect the range of perspectives as well as 
the diversity of stakeholder values. 

CABERNET

CABERNET (Concerted Action on Brown-
field and Economic Regeneration Net-
work) is the European network that is 
tackling the complex issues that are raised 
by brownfield regeneration from a multi-
stakeholder perspective. 

CABERNET’s aims are to enhance the 
regeneration of brownfield sites by shar-
ing experiences from across Europe, and 
providing new management strategies, 
innovative tools, and a framework for 
coordinated research activities. The Net-
work, which was funded by DG Research, 
was established in 2002 and supported by 

the EC through to June 2005. Due to the 
ongoing need for multi-stakeholder dia-
logue it now continues in a self-funded 
form.

CABERNET has provided one of the few 
fora for the interaction of diverse Stake-
holder Groups at a European level. CA-
BERNETers consist of stakeholders from 
groups such as landowners, municipali-
ties, researchers, developers, national 
regulators, representatives of community 
groups, consultants and professional ad-
visors. These groups meet to discuss and 
exchange practices, experiences and as-
pirations relating to brownfields and the 
wider issues of urban regeneration. The 
Network has successfully found and ex-
changed practical sustainable solutions 
to both strategic and site specific urban 
brownfield problems. 

CABERNET Outcomes

CABERNET has focused on strategic ap-
proaches, exploring solutions for a number 
of the key economic, environmental and 
social issues that impact on brownfield re-
generation.  

As a result of the Network’s activities, 
CABERNET has agreed a number of posi-
tive statements on tackling the brownfield 
problem in Europe, including: 

The Network has developed a series of 
conceptual models of brownfield and 
highlighted tools that encourage good 
practice as well as set out research needs 
that could be addressed in future EC re-
search programmes. In particular the CA-
BERNET work has produced key recom-
mendations on: 

Priority EU Policy Issues 

Research Recommendations (EU 
and member states level)

Training Priorities 

Knowledge Transfer and Stakehold-
er Dialogue

•

•

•

•
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No. Title CABERNET believes Commentary

1 Specific Brownfield Di-
mension in Emerging 
EC Policy Initiatives

that incorporating a specific brownfield di-
mension in emerging EC thematic strategies 
and other policy initiatives would enhance 
sustainability and therefore enhance Euro-
pean competitiveness.

The regeneration of the growing number of 
brownfields in Europe is an essential part of 
improving European global competitiveness in 
a sustainable way. The role of sectoral, cross-
cutting or thematic approaches should be as-
sessed.

2 Effective Public-pri-
vate Partnerships

effective public-private partnerships, de-
signed to bridge the cost-value gap that 
often prevents the commercial regeneration 
of many marginally non-viable brownfield 
sites, should be exempt from EU competi-
tion policy.

The cost-value gap prevents the development 
and regeneration of many marginally com-
mercially non-viable brownfield sites (B sites) 
across the European territory.  EU competition 
policy has the unintended effect of restrict-
ing the ability of Member States to develop 
public-private partnerships to facilitate the 
regeneration of commercially non-viable sites, 
other than where the private sector partner is 
an SME, and / or the site is located in an as-
sisted region. 

3 Evaluate Role of Dedi-
cated Agencies

it is important to critically evaluate the role 
of dedicated agencies to understand better 
their potential impact. 

Dedicated regeneration Agencies can poten-
tially offer a range of benefits in delivering 
sustainable solutions to the brownfields prob-
lem. It is vital that these relationships are un-
derstood now so that we can further improve 
attempts to empty the ‘brownfield bath’ in the 
future.

4 Emphasise Social and 
Cultural Objectives

that when regenerating brownfield sites, 
a set of key social and cultural objectives 
should be considered.

For brownfield regeneration schemes to fully 
realise sustainability goals, more attention 
needs to be paid to achieving social and cul-
tural benefits

5 Local Regeneration 
Strategies

there is a need for a specific strategic ap-
proach to Brownfield regeneration at the 
local government level if the objective of 
competitive urban environments is to be 
achieved.

Municipalities influence the manner and pace 
at which brownfield land is brought back into 
use.  Municipalities address brownfield land 
issues as part of their wider strategic responsi-
bilities and objectives, e.g. the achievement of 
sustainable development leading to competi-
tive cities.  

6 Financial Strategies 
for Commercially 
Non-viable Sites

that EU and Member State funding is neces-
sary for, and should be used, to return non-
viable sites to beneficial use (e.g. permanent 
or transitional low-intensity activities).

A significant proportion of brownfield land 
is not commercially viable in the foreseeable 
future (C sites).  Such persistently unused 
brownfields often have adverse effects on 
sustainability including the competitiveness of 
European regions and cities

7 Brownfield Process 
Manager

there is a need for a new professional to de-
velop and deliver opportunity plans for the 
sustainable regeneration of brownfield sites 
and ensure these contribute to the compre-
hensive regeneration of a wider area by 
delivering environmental protection, local 
economic and social benefit. 

The type of skills base that is currently needed 
is represented by a Brownfield Process Man-
ager.

8 Environmental Issues environmental aspects are not always given 
a balanced consideration e.g. contami-
nation issues can be over emphasised in 
brownfield regeneration.

Environmental issues can catalyse brownfield 
regeneration raising environmental, social and 
economic benefits when targeted at sustain-
ability in a balanced and integrated approach. 
However, a simplistic sectorial regulatory ap-
proach hinders regeneration.

9 Streamline Decision-
making in Regenera-
tion

one of the major obstacles in brownfield 
redevelopment is the complexity and the 
multitude of factors that are influencing the 
decision-making process. Planning and per-
mission procedures result in a time consum-
ing and complex process. 

It is essential to streamline this decision-mak-
ing process in order to make brownfield re-
development competitive with greenfield de-
velopment.

10 Citizen Participation that effective citizen participation in deci-
sion-making enhances the sustainability of 
brownfield regeneration projects

There is a well-developed knowledge base re-
lating to the inclusion of citizen participation in 
decision-making within brownfield regenera-
tion.  However, this is commonly undervalued 
or misunderstood.   Much broader discussion 
and dissemination of tools and good practice 
is therefore required

Table 1: CABERNET Position Statements
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Regenerating Brownfields: An 
European and Global Issue 

Brownfields are sites that:

have been affected by the former 
uses of the site and surrounding 
land

are derelict or underused

may have real or perceived contam-
ination problems

are mainly in developed urban ar-
eas

require intervention to bring them 
back to beneficial use

CABERNET was funded by the EC to ex-
amine land use problems from a multi-
stakeholder perspective and as result has 
set out a number of key recommendations 
that relate to policy, good practice and re-
search programmes.

Land is a finite resource and Europe is 
not consistently managing its urban land 
in a sustainable way. Poor land use hin-
ders sustainable urban regeneration. Fac-
ing the potential of the land in terms of 
its development options it is also a lost 
opportunity. Brownfields occur widely 
and are persistent in many European re-
gions. Brownfields are a land use prob-
lem caused by the failure of historical 
land management strategies. Regener-
ating brownfields is a complex process 
(Edwards er al. 2005). There are straight-
forward solutions currently available and 
others are being, or can be, developed. 
In order to create successful European cit-
ies, brownfield regeneration must be at 
the heart of local, national and European 
land use policies and practice

Tackling Brownfields: The CABER-
NET Multi-Stakeholder Approach 

Regenerating brownfields is a more com-
plex process than greenfield development 
or urban regeneration. The process of re-
generation is affected by local, national 
and European drivers and barriers. The 

•

•

•

•

•

process of regeneration involves numer-
ous stakeholders at various stages of the 
process. Different stakeholder objectives 
can affect the generation process in posi-
tive or negative ways. A lack of shared 
understanding amongst stakeholders can 
affect the regeneration process. A lack of 
coordination between local, national and 
European strategies can impede sustain-
able regeneration. Multi-stakeholder en-
gagement and participation have a role 
to play in all aspects of the regeneration 
process. Pan-European multi-stakeholder 
dialogue can help practitioners deal with 
local issues by sharing knowledge and 
defining good practice.

The exchange of national problem solv-
ing experience can also inform EU policy 
initiatives on the urban environment.  This 
helps to create instruments that empower 
– rather than hinder – Europe’s cities in a 
global market while still maintaining the 
important aspects of subsidiarity. 

The brief for the formation of the Network 
was driven by four overarching goals: a) 
better awareness and shared understand-
ing of brownfield issues across stakeholder 
groups throughout Europe; b) conceptual 
models for a variety brownfield issues; c) 
coordinated research and training activi-
ties across different sectors and countries; 
d) the identification of best practice ap-
proaches and other tools

CABERNET has produced four main out-
comes: (1) Shared good practice knowl-
edge through the provisional Case Stud-
ies (2) Conceptual Models (3) Policy and 
Practice Recommendations (4) Research 
Recommendations

Defining Brownfields: Scale and 
Nature 

CABERNET has identified aspects of the 
scale and nature of brownfields which 
may assist policy makers at regional and 
national level 

Brownfields are a problem throughout 
Europe: Large areas of urban brownfields 
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have been identified in the majority of EU 
countries. There are however only limited 
national data holdings on the true extent 
of the problem. While the characteristics 
of brownfield sites are well documented 
in most member states, the impact of 
brownfields on urban systems is still quite 
poorly understood. A number of trial stud-
ies have identified that only a small per-
centage of brownfield sites (predicted as 
<25 %) have contamination issues.

A significant proportion of brownfields 
is not commercially viable in the fore-
seeable future (C sites). Such persistent 
brownfields often have adverse effects on 
the sustainability including the competi-
tiveness of European regions and cities.  
CABERNET believes that EU and Member 
State funding is necessary for, and should 
be used, to return non-viable sites to ben-
eficial use (e.g. permanent or transitional 
low-intensity activities).

Understanding Brownfields: Con-
ceptual Models

Many stakeholders have highlighted the 
need for conceptual models for brown-
field issues. CABERNETers developed five 
conceptual models to aid understanding 
of the brownfield regeneration process.  
Indeed some are used in other papers in 
this proceedings (Papers 1.4; 5.6; 7.13).

The Bath Model represents the dynamics 
of Brownfield creation, longevity and re-
development. 

The A-B-C Model, based on earlier work 
in CLARINET, characterises the drivers for 
economic viability of brownfield redevel-
opment (key financial aspects are the lo-
cation, e.g. the site value after restoration 
and the financial efforts to prepare the 
site for development. It can also be used 
to show the effect of changes in nation-
al policy or economic conditions on the 
commercial viability of individual tracts of 
land.

The Football Model highlights different 
stakeholders’ interests and identifies the 
key drivers for development from various 

perspectives.

The Land Use Puzzle Model demonstrates 
the interconnected nature of brownfield 
distribution, land development and the 
land use cycle.

The Interaction Matrix Model demon-
strates interactions between social, en-
vironmental, economic and governance 
factors in urban systems. It serves as a 
simple index to a complex system.

Regenerating Brownfields: The 
Current Agenda

CABERNET has identified a number of 
barriers and opportunities to improve sus-
tainable brownfield regeneration. 

Institutional structures can facilitate or 
hinder the regeneration process. Effective 
public-private partnerships, designed to 
bridge the cost-value gap that often pre-
vents commercial regeneration of many 
marginally non-viable brownfield sites, 
can overcome constraints of pre-existing 
public bodies (Papers 3.1, 3.10, 4.1, 4.2, 
4.3, 4.5). A critical evaluation of the role 
of dedicated agencies is required to get 
a better understanding of their potential 
impact. Nevertheless, such partnerships 
should be exempt from EU competition 
policy.

Both EU and Member State funding is 
necessary for, and should be used, to 
return non-viable sites to beneficial use 
(e.g. permanent or transitional low-inten-
sity activities).

Environmental improvements can cata-
lyse brownfield regeneration raising envi-
ronmental, social and economic benefits 
when targeted at sustainability in a bal-
anced and integrated approach (cf Paper 
6.6). A simplistic sectoral regulatory ap-
proach, e.g. that on waste, hinders regen-
eration. Lessons need to be learnt from 
national experiences when developing 
European instruments such as the pro-
posed Soil Framework Directive.

There is a need for a specific strategic 
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approach for brownfield regeneration at 
the local government level if the objec-
tive of competitive urban environments is 
to be achieved.  The impact of corporate 
social responsibility on corporate real es-
tate management, and in particular on 
global corporate exit strategies from sites, 
requires research and knowledge transfer 
activity.

Streamlined decision-making (cf Paper 
1.3) is needed in order to make brown-
field regeneration competitive with devel-
opment on greenfield. 

Brownfield Management Skills 
and Citizen participation 

Citizen participation has moved from an 
aspiration to a legal requirement under 
the Public Participation Directive. CABER-
NETers believe that effective citizen partic-
ipation (CP) in decision-making enhances 
the sustainability of brownfield regenera-
tion projects (Papers 3.9 & 3.11). 

CP plays an important role in ensuring 
that local people active in the decision-
making process adopt, foster and support 
the regeneration. There is a mature CP 
knowledge base already, but this is poorly 
understood among brownfield practition-
ers in particular. CABERNET therefore 
recommends that a higher proportion of 
project development resources should be 
used in CP processes.

CP has a long way to go before it can 
be regarded as mainstream practice for 
brownfield regeneration. Brownfield re-
generation must shift from being pre-
dominantly a ‘site’ based endeavour, to 
an activity that is ‘people’ based involving 
processes that engage with all stakehold-
ers. 

There are many excellent tools already 
available to support CP processes. There 
are also examples of where best practice 
has featured in brownfield regeneration 
activity, but these remain relatively un-
common.  There is a need for further vali-
dation of CP approaches, as well as the 

refinement of existing tools and develop-
ment of new models. There still remains a 
significant need for better dissemination 
of existing information, practice and tools. 
Delivering training in CP for relevant prac-
titioners is also needed.  

CABERNET Research Recom-
mendations for Brownfields and 
Urban Land Management 

CABERNET has identified a number of key 
research topics for brownfields and wid-
er urban land management.  Key areas 
identified include: assessing the role of 
Agencies in brownfield regeneration; as-
sessing and developing Corporate Social 
Responsibility codes; developing methods 
to facilitate integrated stakeholder deci-
sion-making systems for brownfields; and 
the development of 4-Dimensional Plan-
ning approaches

Conclusions

The added value of multi-stakeholder and 
multidisciplinary approaches in concerted 
actions and projects is demonstrated in a 
number of FP5 projects, such as CABER-
NET, RESCUE, LUDA (Paper 9.2.1).

The challenge of successful European and 
global urban land management is both 
ongoing and growing.  As such there is an 
ongoing need for exchange and coopera-
tion to the mutual benefit of all involved.   
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Introduction

The clean-up of contaminated land is 
seen as a significant obstacle to the re-
development of real property, although 
a large number of different remediation 
technologies are available nowadays. 
Among these are also newly developed 
technologies, which are often described 
as innovative remediation technologies 
(IRT). Considering the special site condi-
tions in the area of brownfield redevel-
opment, it has to be clarified, which re-
mediation technologies have been ap-
plied on brownfield redevelopment sites 
and whether the remediation techniques 
can be named innovative. To answer this 
question, the term innovative remedia-
tion technology must be defined. Up to 
now, no general definition for IRT exists, 
which makes the use of this term for a 
wide range of applications possible with-
out giving a useful characterisation of the 

innovative character. Following several 
well-established definitions in other fields 
of technical applications, a definition of 
IRT has been developed for further use 
and reviewed by an international group 
of experts. 

Based on an investigation of completed 
brownfields redevelopment projects, it is 
shown, which remediation technologies 
are applied in practice for land redevel-
opment. The main purpose was to find 
out the reasons for the choice of certain 
remediation options and the experiences 
concerning the practical implementation. 
For this reason, the city of Stuttgart carried 
out an inquiry together with the reconsite 
- TTI GmbH in order to analyze and assess 
brownfields redevelopment projects. 

The results of this study and the defini-
tion of innovative were discussed during 
a REVIT-Workshop, held in January 2007 
in Horrheim, Germany.

2.1 The Use of Innovative Remediation 
Technologies in Brownfield Redevelopment 
Projects

Volker Schrenk, Uwe Hiester, Hermann J. Kirchholtes, Manfred Bärlin

ABSTRACT

Within the REVIT-project, the application of innovative remediation techniques (IRT) in 
brownfield redevelopment projects had to be examined. Discussing different IRT-defini-
tions with an international team of experts it could be seen, that associated ideas are 
based on country-specific requests. For the following works, IRT had been defined as a 
technology between the state-of-science and the state-of-the-art. A common use for IRTs 
are pilot tests or pilot full scale applications. 

In a second step, exemplary brownfield redevelopment projects had been analysed to 
identify site specific reasons for the application of the chosen remediation technologies. 
Excavation and disposal for the unsaturated zone and pump and treat for the saturat-
ed zone could be identified as standard applications within brownfield redevelopment 
projects. In rare cases, other techniques have been applied in the unsaturated zone. In 
the saturated zone, the application of alternative remediation techniques seams to be 
more common. Nevertheless, based on the IRT definition, no IRT-application could be 
identified within the examined projects. Reasons for the non-application of IRT at brown-
field redevelopment projects might be the number of uncertainties at pilot applications.
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Innovative Remediation Tech-
nologies

Introduction

The term innovative remediation technol-
ogy is well-established and commonly 
used although no general binding defi-
nition of the term is available. Several 
national and international experts have 
been contacted and current publications 
have been reviewed in order to define the 
term of IRT for further use.

In colloquial language, the term innova-
tive remediation technology is used for a 
new remediation technology. Currently an 
expert committee of the German scientif-
ic-technical brownfields association ITVA 
is discussing the term innovative remedia-
tion technology related to its work on in-
situ remediation technologies (Koschitzky 
2006). It is planned to issue a report that 
will also contain a chapter of definitions, 
which will define terms such as innova-
tive, state of the art and acknowledged 
rules of technology in order to clearly dis-
tinguish between conventional standard 
technologies of long standing and current 
innovative technologies. 

The term innovative remediation technol-
ogy is also used in the name of a board 
of experts of the altlastenforum Baden-
Württemberg e.V. dealing with remedia-
tion technologies. In the introduction to 
one of its publications it says: “The Board 
for Innovative Investigation, Remediation 
and Monitoring Technologies […] has […] 
undertaken the task of identifying prom-
ising innovative technologies […], ana-
lysing the possibilities of application and 
presenting the results of this analysis in 
the form of up-to-date short status re-
ports. […] Only technologies, which have 
reached a level of development that can 
be described as “fit for implementation in 
the field” will be considered.”

Within the framework of the EU funded 
project EURODEMO, a Canadian defini-
tion concerning the issue of innovation 
was introduced during a workshop in Vil-

nius, Lithuania on 14 September 2006: 
“Innovation is the process of transforming 
knowledge into new products, processes 
and services which, in turn, generate 
new economic benefits. For this process 
to succeed, a complete system must be 
available that supports the movement of 
a new idea from initial concept, through 
research and development to a ready-for 
market product (Western Economic Di-
versification Canada, http://www.wd.gc.
ca/innovation/).”

Another expert reflected, that it would 
be possible to paraphrase innovative 
as state-of-the-art and the decision as 
to whether a specific technology can be 
called innovative or not would have to be 
taken individually in each case. Criteria 
for the decision could be the number of 
reference sites, where this technology has 
been applied and the general acceptance 
of the authorities. In principle, these cri-
teria are independent from the age (e.g. 
time since the first application) of the 
technology in question. A technology de-
veloped years ago could still be described 
as innovative, if it has not been approved 
by the authorities yet, so that it is actually 
not available on the market. 

However, authorities and investors (paying 
clients) exhibit a higher need for security 
– particularly if innovative technologies 
are employed – in order to minimize risks 
such as potential failure of the technology 
or rising costs (irrespective of the cause, 
which might be site investigation as well 
as remediation technology). 

A different aspect is covered by the defi-
nition proposed by another expert, who 
takes into account the principle of sus-
tainability: In terms of sustainability, in-
novative technologies are characterised 
by a reduced consumption of energy and 
resources and reduced waste production. 
Sustainable remediation technologies ac-
cording to the Rio-Declaration are there-
fore characterised by minimized ecologi-
cal footprints.

It still has to be determined, whether 
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even a significant reduction of energy or 
resource consumption through innovative 
components as mentioned above would 
come under the heading of innovative. 
For instance, it is possible to halve the 
energy consumption of conventional soil 
vapor extractions through the use of ther-
mal in-situ methods (Hiester & Schrenk 
2005).

Derivation of a Definition

An approach to define IRT in contrast to 
conventional remediation technologies 
could be based on the fact, that this term 
denotes technologies, which have not 
been considered state-of-the-art for long 
time. According to the free encyclopaedia 
WIKIPEDIA, state of the art is „a technical 
term that describes the technical possibili-
ties at a certain point in time, based on 
reliable and proven knowledge of science 
and technology. […] It is the level of de-
velopment of an up-to-date technology, 
which allows the practical application of 
this technology with a sufficient reliability 
concerning the meeting of defined targets. 
Nevertheless, at this level sufficient long-
term experience is still missing and only 
experts are familiar with the technology 
in detail. For this reason, civil engineering 
standards usually require the meeting of 
“acknowledged-rules-of-technology” in-
stead of state-of-the-art technology. In the 
context of patent law, “state-of-the-art” 
denotes technologies, which are already 
made available to the public, i.e. which 
have been published in any form. The 
most important requirement for obtaining 
a patent is that an invention is novel, i.e. 
that it clearly differs from the state-of-the-
art. Consequently, “state of the art” is a 
fundamental term of patent law. In patent 
specifications, frequently the term “state-
of-the-art” or the synonym “prior art” is 
referred to in order to describe the current 
level of technology, followed by a descrip-
tion of the innovation.”

In Germany, a definition of state-of-the-
art technology is also given in the Federal 
Imission Control Act § 3 (6): 

“State-of-the-art in the legal sense is that 
level of development of up-to-date tech-
nologies, which is generally considered as 
sufficient to ensure the suitability of these 
technologies for the following goals: limi-
tation of emissions into air and water, 
guarantee of plant safety and environ-
mentally safe waste disposal and avoid-
ance of any other impact on the environ-
ment to achieve a high level of environ-
mental protection. For the determination 
of state-of-the-art technologies, particu-
larly the criteria shown in the appendix 
have to be taken into account.“

In the appendix to the Federal Immission 
Control Act the following criteria are listed 
regarding § 3 Abs. 6: „For determining 
the state-of-the-art, while considering the 
cost-benefit relationship of potential tech-
niques and the precautionary principle, 
the following criteria have to be taken into 
account (in each case relating to plants of 
a certain type only):

Application of technology minimis-
ing waste production.

Application of technology using ma-
terials with a low risk potential.

Promotion of the recycling and re-
use of materials used and waste 
produced with a particular technol-
ogy. 

Scientific and technological 
progress. 

Type and amount of emissions pro-
duced and their impact on the envi-
ronment.

Time needed for the start-up of a 
new or existing plant; time needed 
for the implementation of a better 
technology that is available on the 
market.

Consumption of resources and types 
of resources used for a particular 
technology (including water); effi-
ciency of energy use.

1.

2.

3.

4.

5.

6.

7.
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8. Necessity to minimize the overall 
impact of emissions and to avoid or 
reduce the risks for man and envi-
ronment as far as possible.

Necessity to prevent accidents and 
to minimize their consequences for 
man and environment.

Information published by the Eu-
ropean Commission in connection 
with (Art. 16 Abs. 2 of the Council 
Directive 96/61/EC of the 24 Sep-
tember 1996 concerning integrated 
pollution prevention and control) or 
published by international organisa-
tions.

A definition similar to the one given in 
the Federal Immission Control Act can be 
found in the Federal Water Act § 7 “Re-
quirements for the discharge of wastewa-
ter”. 

Based of these findings and 
discussions, the following 
definition for an innovative 
remediation technology was 
suggested:

An innovative technology for 
the remediation of soil or 
groundwater contamination 
is defined as a technology in 
the transition phase between 
the state-of-the-art and ac-
knowledged-rules-of-tech-
nology.

Criteria for the classification 
can be found in the corre-
sponding appendix of the 
Federal Immission Control 
Act.

This definition was presented and dis-
cussed in January 2007 with experts 
from GB, Netherlands, Switzerland and 
Germany during an international REVIT-
Workshop. The workshop showed, that 
it is difficult, in fact almost impossible, 
to find a common definition due to the 
individual points of view and the differ-
ent conditions in the European countries. 

8.

9.

10.

Most of the German experts agreed with 
this definition, but the experts from the 
other European countries disagreed with 
this suggestion of the definition, because 
their understanding of the term state-of-
the-art is different. Another fact is, that 
the terms “state-of-science”, “state-of-
the-art” and “acknowledged-rules-of-
the-art” as criteria for differentiation are 
not commonly used in other countries.

Common sense in context of a defini-
tion was that an innovative technology is 
between the step of state-of-the-science 
and the step state-of-the-art, but there is 
no clear border dividing innovative and 
non-innovative technologies. A combina-
tion of different remediation technologies 
was described not as an innovative solu-
tion, but as an intelligent solution.

The period of time, in which a remedia-
tion technology can be defined as innova-
tive, is shown schematically in Figure 1. 

The consequence of this definition is that 
a lot of remediation technologies, which 
are assessed as innovative technologies, 
are not really innovative technologies. But 
it was agreed, that the question whether a 
technology is innovative or not, plays no 
role for the choice of a remediation tech-
nology. It is more important to choose the 
best available technique for a site.

Figure 1: Definition of innovative remediation technology (IRT) 
in the chain of technological development
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Results of the Investigation about 
Brownfields Redevelopment 
Projects

Investigation Procedure

The data collection concerning brown-
field redevelopment projects was carried 
out by analyzing publications in scientific 
journals and conference proceedings and 
by an online inquiry conducted by the city 
of Stuttgart. The collection of 35 projects 
that originated from that inquiry has been 
analyzed by the reconsite - TTI GmbH in 
collaboration with the city of Stuttgart. 
Projects that were interesting with regard 
to this study were singled out from the 
collected data. During the investigation, 
further information about other projects 
emerged; those projects were also incor-
porated into the investigation. In total, 
information from 50 projects has been 
reviewed.

With the help of schematic record sheets, 
the projects were characterized in a uni-
form way. For this, the projects were ana-
lyzed by employees of the city of Stuttgart 
and then transferred on the record sheets. 
The record sheets of each particular 
project were sent to the concerned project 
managers (environmental authorities, 
engineering consultants, property own-
ers etc.) to clarify remaining questions. 
The results of this data preparation were 
examined critically by the reconsite - TTI 
GmbH. This examination partly resulted 
in further need of clarification about de-
tails. The analysis and the compilation 
of the study by the reconsite - TTI GmbH 
was carried out based on the completed 
record sheets.

Results

Remediation Technologies applied for 
Brownfields Redevelopment

In total, 50 projects were collected for this 
study. Of all these projects, 40 were ana-
lyzed and the results of these projects were 
used for the study. Of those 40 projects, 
14 projects were analyzed in detail. 

The results show that only a few remedia-
tion technologies are applied more widely 
for brownfields remediation. The stand-
ard procedure in the unsaturated zone 
is in most cases excavation & disposal; in 
the saturated zone it is pump & treat. In 
some cases, alternative remediation tech-
nologies were used. The following Table 
1 shows an overview of the technologies 
that were applied. In general it has to 
be noted, that in many of the analyzed 
brownfields redevelopment projects, sev-
eral different remediation technologies 
were used at the same site due to the 
heterogeneity of the contaminants found 
there. For this reason, the number of re-
mediation applications given is higher 
than the total number of projects.

In general, technologies for the remedia-
tion of the unsaturated zone (soil remedi-
ation) and technologies for the remedia-
tion of the saturated zone (groundwater 
remediation) have to be distinguished. 
Some of the technologies can be used for 
both zones.

Technology Number 
of appl.

U
n

sa
tu

ra
te

d
 Z

o
n

e

Dig & Dump 29

Soil washing 1

Thermal Ex-situ Treatment 2

Biological on-site treatment 1

Biological off-site treatment 6

Soil vapor extraction 1

Surface sealing 6

Containment structures 5

Containment by sealing with buildings 3

Immobilization 2

U
n
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ra
te

d
 

a
n

d
 S

a
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d
 

Z
o
n

e

Vertical barrier 1

Mixed-in-place vertical barrier 1

Microbiological in-situ methods 2

Vacuum vapor extraction 1

Sa
tu

ra
te

d
 

Z
o
n

e

Pump & Treat 7

Air sparging 1

Funnel & Gate 2

Number of applications
Number of projects

71

40

Table 1: Overview of remediation technologies 
applied in the analyzed projects.
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Unsaturated Zone (Soil Remediation)

For many of the projects, the remedia-
tion of the unsaturated zone was carried 
out by excavation of the contaminated 
soil and either on-site containment of 
the material (containment technology) or 
disposal or on-site/off-site treatment and 
subsequent disposal. Excavation and dis-
posal was used for 29 of the 40 projects 
(about 70 %).

In this context, the term (waste) disposal 
encompasses the reuse and the destruc-
tion of wastes (§ 3 KrW-/AbfG Abs. 7). The 
material was “reused” e. g. on landfill sites 
for surface modelling and landfill road 
construction. In the analyzed projects, 
manifold reasons were given for choosing 
the option excavation and disposal:

For many projects, the demanding 
deadlines didn’t allow for long-term 
remediation measures, due to the 
fact that the marketing of real prop-
erty already had started,

the low costs for the disposal of con-
taminated soil, e.g. 12 Euro/t,

need for a definitely clean site, as 
the site will be used as residential 
area in future, resulting in corre-
spondingly high demands concern-
ing environmental standards,

the excavation area was used for 
the foundation of buildings and for 
underground structures, or an exca-
vation was required anyway due to 
dismantling of buildings on the site,

clearly defined point sources of con-
tamination or e.g. filled up bomb 
craters 

However, cost-effective disposal (e.g. 
landfill costs) should be regarded critically, 
as disposal costs only constitute a part of 
the total remediation costs. The depth of 
the contaminant source and the resulting 
additional expenditure for the excavation 
(e.g. large volumes needed for slopes, 
sheeting, special excavation methods 

•

•

•

•

•

(e.g. large hole boring)), the accessibil-
ity (e.g. open space or below a building), 
the surroundings (e.g. industrial area, city 
center area) and last but not least occu-
pational health and safety issues on the 
building site and the periphery (e.g. pol-
lutants escaping into air, building noise, 
truck transports, black/white plant) can be 
of decisive importance for the total reme-
diation costs of a particular project.

Besides the disposal of excavated, con-
taminated soil on landfills at some of the 
analyzed brownfields sites, an off-site soil 
treatment of the contaminated excavation 
material was carried out and the material 
was subsequently disposed of. Soil treat-
ment influences the disposal route (e.g. 
disposal with or without prior processing); 
however, the application of technologies 
on the site itself is usually not affected. 
Soil washing (ex-situ), thermal treatment 
(ex-situ) and biological treatment (ex-situ) 
were employed in the analyzed projects 
as well.

Containment measures were employed 
at some of the brownfields projects ana-
lyzed. They were applied for the contain-
ment of contaminated areas on-site or for 
landsfills constructed on-site and pits. The 
containment of contaminants leads to a 
disruption of the exposure pathways.

On abandoned sites, surface sealing was 
carried out for instance through sealing 
by construction. Examples of this are the 
construction of a parking lot over contam-
inated zones or the construction of new 
buildings. The sealing as a consequence 
of construction leads to a reduction in the 
amount of leachate. For instance, at one 
site, the remediation goal was defined as 
a reduction of infiltration to ≤ 12 %. For 
several areas on this site, a complete sur-
face sealing was necessary.

Methods for containment by surface seal-
ing were developed first for landfills and 
meet the acknowledged rules of technol-
ogy concerning emission protection and 
preventive groundwater protection. They 
are well-tried methods that are described 
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in relevant rules and regulations (LAND-
FILL ORDINANCE - DEPV, TECHNICAL 
INSTRUCTIONS ON MUNICIPAL WASTE 
– TASI). Surface sealing methods can limit 
the future use of the site. On one of the 
examined sites, just buildings without 
a basement and with a surface founda-
tion only are permitted, such as industrial 
buildings.

Due to the high building costs and the 
running costs (maintenance of reverse 
flow gradient), containment techniques 
constitute an economical alternative only 
for complex pollution cases and large 
areas or volumes. Sealed areas can be 
formed to dams or mounds by piling up 
contaminated material. Former commer-
cial or industrial areas can take over the 
function of structuring the scenery due to 
these landscaping measures 

Typically, maintenance has to be consid-
ered for all containment measures. This 
often includes a continuous treatment of 
the groundwater or the water from the in-
sulated zones 

The insulated zones are comparable to 
landfill structures and can extend into the 
saturated zone (below groundwater level) 
as well.

Apart from surface sealing and incapsu-
lation methods, methods for the immo-
bilization of contaminants are of special 
importance. These were employed on-site 
in two of the analyzed projects and off-
site in one project (treatment plant). Im-
mobilization methods are employed pre-
dominantly in the case of contamination 
with heavy metals (LUA NRW 2005). At 
the sites, where immobilization was used, 
treated soil was reintroduced on-site, in 
parts below roads and noise protection 
banks. These sites are going to be used as 
residential areas in future, which argues 
favourably for the acceptance of these 
methods.

Saturated Zone (Groundwater Remedia-
tion)

All remediation technologies in the satu-
rated zone share the characteristic that 
they have to be operated over a longer 
period of time. During the operation time, 
the remediation facilities or installations 
(e.g. wells, funnel & gate) usually have 
to be accessible. For brownfields rede-
velopment, this characteristic results in 
the problem that remediation times for 
hydraulic measures in the saturated zone 
are difficult to estimate and the site owner 
is left with financial insecurities.

In the saturated soil zone, the following 
technologies were employed at the ana-
lyzed project sites:

Pump & treat (P&T): The time need-
ed for remediation with P&T tech-
nology is normally several years to 
decades. For this reason, P&T is of-
ten employed for protection instead 
of remediation of the site. An appli-
cation with fixed remediation times 
and goals is only feasible in special 
cases. P&T can be identified as a 
standard technique.

Air sparging technology was em-
ployed at a former gas station area 
during the brownfield remediation 
of a military site due to geological 
boundary conditions (depth of con-
tamination in a hard sandstone, low 
yield of groundwater wells). 

Groundwater circulation wells 
(GCW)/Vacuum vaporized wells 
(UVB): A vacuum vaporized well was 
employed for the pollutant source 
remediation of a gas station at an-
other military site. Advantages for 
the application of this technology 
at that particular site were the low 
costs in comparison to an excava-
tion of the pollutant source and the 
improved treatment of the capillary 
fringe compared to a hydraulic tech-
nology (P&T). At the site, the reme-
diation area could not be used for 

•

•

•
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other purposes during the remedia-
tion process of seven years.

Microbiological remediation meth-
ods in the saturated zone were ap-
plied in two projects.

Funnel & gate systems were used at 
two sites. At one site the criteria for 
the choice of method were among 
others the prevention of contami-
nant transport into a second aqui-
fer.

According to the definition of innovation 
these technologies are not innovative; 
they are classified as alternative technolo-
gies in relation to the “standard” pump 
& treat.

Criteria for the Choice of Remediation 
Technologies

An assessment of the investigated projects 
with respect to criteria given for the choice 
of remediation technologies, shows that 
the remediation costs, the future use, the 
time required for remediation and the 
technical reliability of the remediation 
technology are decisive for the choice of 
the method applied. In Table 2, the most 
important criteria are summarized.

The results of this assessment make it 
clear, that in general technical and eco-
nomic criteria are essential for the choice 
of a remediation technology.

In numerous projects, the option excava-
tion & disposal was investigated as stand-
ard method during the planning process. 
In cases where alternative technologies 
were preferred, the option excavation & 
disposal was discarded due to technical 

•

•

and economic reasons, meaning the con-
tamination dimensions or the location of 
the contaminant led to a disproportion-
ately high technical and economic effort. 
On those sites, more cost effective reme-
diation technologies or other alternative 
technologies were employed.

In some cases, the technical feasibility of 
innovative technologies was decisive for 
their application, because a successful 
remediation was technically not possible 
with the standard methods excavation & 
disposal or P&T. Examples for this are the 
use of the funnel & gate method or micro-
biological remediation techniques. 

In addition to technical feasibility, the 
predicted remediation costs – as shown 
above – were decisive for the choice of 
remediation technology. Costs were men-
tioned as a criterion (as shown in Table 2) 
by the interviewed persons, without giv-
ing numbers for the remediation options 
considered. The criterion costs was one of 
the reasons for the use of alternative tech-
nologies as well.

The time required for remediation proved 
to be another important criterion for the 
choice of remediation technology in some 
projects. In these projects, the option ex-
cavation and disposal or containment 
measures were employed in the unsatu-
rated zone due to time constraints. In the 
saturated zone, the use of air sparging 
can be mentioned as an example. Con-
ventional pump & treat technology would 
have resulted in a distinctly longer reme-
diation time.

The future use of the site was important 
for some projects only. On these sites, 
excavation and disposal was employed; 
either because the excavated areas were 
used for building foundations or because 
the future use as a residential area made 
it necessary to have a site without rest 
damage.

Criterion Number of times 
mentioned

Technical reliability of the technology 26

Costs 12

Time needed 7

Table 2: Criteria for the choice of remediation 
technologies
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Deficits of Data Collection

Basically, the quality of the collected in-
formation always depended on the data 
source and therefore on the position of 
the interviewed persons (expert, executive 
company, state authorities planner, ge-
ologist, etc.). For some projects:

no complete information was avail-
able, as the projects were completed 
several years ago, 

the contact persons could answer 
the questions only from memory, 
which inevitably led to an impair-
ment of the quality of data,

information could not be collected 
entirely, as the contact persons were 
not allowed to give away informa-
tion on details due to business dis-
cretion.

Conclusions

The analysis shows that the number of soil 
remediation projects is significantly larger 
than the number of groundwater reme-
diation projects.

The option excavation & disposal was em-
ployed frequently for brownfields rede-
velopment and constitutes the preferred 
method for remediation. In more than 70 
% of analyzed cases (see Table 1), an ex-
cavation of polluted material was used.

One advantage of the method excava-
tion & disposal is the possibility to clean 
up contamination cases with widely vary-
ing contaminant mixtures (e.g. halogen-
ated VOCs, BTEX, fuel contaminants, 
PAH, heavy metals) in one treatment step 
with conventional building technology, if 
required extended by black/white area. 
Moreover, this method can be used direct-
ly for the dismantling of old facilities, such 
as subsurface tanks. These synergetic ef-
fects do usually not occur with all other 
methods, as they are focused exclusively 
on the treatment of soil or groundwater. 
Other methods are mostly conceived for 
or only efficient with distinct groups of 

•

•

•

pollutants. The removal of contaminant 
mixtures is usually not possible with these 
methods.

In brownfields redevelopment projects, 
excavation for the removal of contami-
nant sources can generally be combined 
with construction work (e.g. underground 
parking or foundations). If the site investi-
gation is sufficient, these processes can be 
adjusted already in the planning stage, so 
that synergetic effects can be used.

For this study, no information could be 
collected about the status of further de-
velopments in the field of off-site re-
mediation methods. It can be assumed 
that technical developments for off-site 
remediation technologies are going to 
influence brownfields redevelopment, if 
they allow a reduction of costs compared 
to conventional methods and render al-
ternative disposal methods compared 
to landfill possible. As many landfills in 
Germany are going to be shut down, this 
disposal route, which has been used ex-
tensively during the last years, is going to 
be closed. Corresponding changes in the 
market segment for the disposal of exca-
vated soil can therefore be expected dur-
ing the next years. 

For the remediation of contaminations 
in the unsaturated zone, containment by 
surface sealing, vertical barriers and im-
mobilization methods are employed as al-
ternatives. The first two technologies are 
well-tried methods developed in the area 
of landfill construction.

The analysis of the projects shows, that 
there are no examples of employed IRT 
for the treatment of the unsaturated zone 
in brownfield redevelopment projects. The 
standard technology for the unsaturated 
zone in these projects is excavation and 
disposal. All other remediation technolo-
gies have to be described as alternative 
due to the definition of innovative. 

This result for the unsaturated zone as 
demonstrated by the projects was already 
predicted during discussions with project 
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managers in engineering consultant com-
panies, environmental authorities and site 
owners during the search for projects.

In the saturated zone, pump & treat (P&T) 
is used as a standard technology for 
groundwater remediation, but a number 
of alternative remediation technologies 
were applied in brownfield redevelop-
ment projects as well. Due to the fre-
quently predicted, long operation times 
for P&T (and as a consequence thereof 
uncertainties about reaching the remedi-
ation goals and keeping to the predicted 
remediation cost budget), remediation of 
the saturated zone in brownfields rede-
velopment projects is often carried out by 
alternative technologies. Among these 
can be numbered: passive groundwater 
remediation methods (funnel & gate), the 
air sparging method and microbiological 
remediation technologies.

Requirements for remediation 
technologies in brownfields rede-
velopment

In order that alternative remediation tech-
nologies (compared to the standards ex-
cavation & disposal and pump & treat) can 
be employed efficiently in brownfields re-
development, the following requirements 
concerning the criteria named in Table 2 
can be derived:

alternative technologies have to 
be cost-efficient, i.e. they have to 
be at least equal to the standard 
technologies, or preferably more fa-
vourable with respect to costs and 
efficiency. At accessible remediation 
sites (unsaturated soil zone without 
buildings), alternative remediation 
technologies compete directly with 
excavation & disposal, with the lat-
ter offering the additional possibil-
ity of using the excavated areas for 
subsurface construction (basement, 
underground parking).

Using alternative remediation tech-
nologies, remediation goals should 
be reliably obtainable in a certain 

•

•

period of time. The required opera-
tion time should be assessable well 
in order to make the integration of 
the remediation process into con-
struction plans possible. For brown-
fields redevelopment projects, nor-
mally remediation times in the order 
of weeks to a few months will be of 
interest.

The interfaces between remediation 
technologies and other construction 
processes in a brownfields redevel-
opment project should be control-
lable in the same way as with the 
standard techniques.

Compared with standard remedia-
tion technologies, innovative and al-
ternative remediation technologies 
need usually more time for the final 
design which might include batch or 
pilot tests as well. An early start of 
the remediation, e.g. during decon-
struction and independent from the 
subsequent reuse of a brownfield 
site would permit a more efficient 
use of alternative remediation tech-
niques in brownfield redevelopment 
projcts.  

All in all, alternative remediation tech-
nologies need to be equal to the standard 
method technically as well as economi-
cally. Another possibility is the way of leg-
islation. In Great Britain, a considerably 
larger number of different remediation 
technologies are used, because excava-
tion & disposal is too expensive due to the 
landfill directive. Additionally, the selec-
tion of a remediation technique is based 
on sustainable criteria. Furthermore, the 
acceptance of the treatment of contami-
nated soil is very high. In the Netherlands, 
alternative remediation technologies are 
more widely used than in Germany.

•

•
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2.2 ThermoAir – an innovative remediation
technology to reduce time + costs

Gerd M. Wiedenbeck

Introduction

Soil vapor extraction (SVE) is a state of the 
art method to clean soil from volatile con-
taminats like CHC or BTEX. Since several 
years engineers developed methods to 
optimize SVE.

Normally the soil / soil vapor has a tem-
perature between ca. 5°C – 20°C de-
pending on dephts and season / outside 
temperature. The concentration of the 
contaminants in the air stream depends 
amongst others on the temperature of the 
soil / soil gas. When rising up the temper-
ature of the soil / soilgas the concentra-
tion of the contaminants in the air stream 
will also increase.

Several methods were developed, but 
most of them work with temperatures 
of more than 100 °C. To reach such an 
high energy level a lot of power is needed 
e.g. a mobile steam power plant or high 

frequenzy energy. The disadvantages are 
e.g. that the soil biology will be killed or 
that a condensation front will be formed 
that must be additionally cleaned. But the 
main disadvantage are the high energy 
costs that make these methods uneco-
nomical.

So the ThermoAir (patent protected) 
method was born in the year 2000. The 
ThermoAir method is a low temperature 
method that avoid most of the problems 
described above. The only disadvatage is, 
that it needs a little bit longer time than 
high temperature systems.

The ThermoAir technology uses the waste 
heat of the SVE system which is normally 
ca. 25 °C – 40 °C. The heated air will be 
brought to an energy level between 50 °C 
– 70 °C by using a special engine. The hot 
air will lead in the soil by a metall made 
soil vapor injection well (see figure 1).

ABSTRACT

Time is cash !

When planning remediation services of a contaminated site time often plays a big role. 
There is no use for a high-tech technology, when it needs a lot of time to plan and to 
much time till the site is clean enough or it is to expensive. The decision of what is the 
most suitable remediation method depends on various points.

Sites contaminated with volatile contaminants like CHC or BTEX can be cleaned by using 
soil vapor extraction systems. With a rise of the the soil temperature the remediation time 
and finally the costs can be reduced effectivly. The site will be cleaned within a shorter 
time with a thermal soil vapor extraction technique than using a cold vapor extraction 
– and it can save a lot of money.
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At an extraction well (2” – 4”) or ProAir- 
Extraction System the soilgas will be lead 
to the vacuum impeller and the cleaning 
system (active carbon, catalytic afterburn-
er etc.). Normally three introduction wells 
are around one extraction well.

By and by the soil will be heat up to 100 
% . The heating time depends on sev-
eral facts like kind of soil, soil moisture 
and permeability and will last normally 
between two to 4 weeks. The heating 
process is controled by thermo-lances in 
several depths and distances. The addi-
tional thermal energy has the effect that 
more contaminants will transfer into the 
gasphase (up to several 100 % more) and 
finally they can easily be extracted by the 
soilgas extraction system. Because of the 
higher energy level not only light volatile 
contaminats can be extracted but also 
some longer-chain hydrocarbons.

The remediation time will be reduced up 
to 50 % and the area will be ready for 
civil works. In addition with low costs the 
ThermoAir technology is a very economi-
cally remediation method.

More advantages:

Soil stays bioactive

Low invest and operating costs

No condensation front

•

•

•

Works also with lower per-
meability soils

Sturdy design

Soil vapor extraction tests with 
ITVA standard will show the 
technical and economical use of 
the ThermoAir technology. Such 
tests are very valuable and high-
ly recommended.

Examples:

1. CHC Spill laundry nearby Frankfurt

At this site a cold soilgas remediation 
was performed since 8 years. The results 
showed, that there was a remaining con-
tamination in the silty soil but the cold soil 
vapor extraction was without further suc-
cess. With cold extraction technology ad-
ditional remediation time was estimated 
with 2 – 3 years.

After installation of a ThermoAir system 
in 2002 with three injection wells – each 
4 meters deep, the concentration in the 
two extraction wells raised within 4 weeks 
from 8 mg/m³ to over 2.000 mg/m³ ! Af-

•

•

Figure 1: The scheme shows mode of operation

Fig. 2: ThermoAir test field at a CHC spill site 
nearby Frankfurt (three insulated 2” injection 
tubes and one extraction well in center)
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ter a three week period, the concentra-
tion of CHC dropped down to below 10 
mg/m³. During that time additional 19 kg 
CHC have been extracted from the soil.

The additional costs (net):

5.500.- Euro for technical equip-
ment + installation + engineering

1.500.- Euro rental fee

600.- Euro additional energy 
(0,2Euro /kw)

Total costs, net : 7.600.- Euro

2. BTEX contamination former french 
military site near Karlsruhe

At a former military site nearby Karlsruhe 
a BTEX contamination was detected and 
has to be remediated. The following use 
of the area was a business park and time 
was to short for a “normal” cold soil va-
por extraction which was estimated with a 
total clean up time of 1 ½ years. The ge-
ology showed a low pemeable soil (sandy 
silt).

The area with the highest concentration of 
BTEX was selected for the ThermoAir tech-
nology. Around the 6 meters deep 2” ex-
traction well three 2” injection wells, each 
6 meters depth, have been installed and 
controled by five thermo-lances which 
showed the temperature in 3 and 5 meter 
dephts.

The soil temperature increased within 
three weeks from 12 °C to 22 °C. The 
range of the heating area reached about 
five meters. The concentration of BETX in-
creased from 150 mg/m³ to 550 mg/m³. 
After a six week peroid, the soil was clean 
enough for the civil works.

Costs (net):

Drilling of injection + extraction 
wells: 2.300.- Euro

Installation of ThermoAir equip-
ment: 2.500.- Euro

•

•

•

•

•

•

Active carbon : 2.600.- Euro

Engineering + analyses: 2.100.- 
Euro

Rental fee : 2.000.- Euro

Total energy costs (0,2.-Euro /kw): 
2.420.- Euro

Total costs, net : 13.920.- Euro

Conclusions

With the ThermoAir technology the reme-
diation time of CHC, BTEX and some POL 
contaminations can be reduced up to 50 
% compared with the “normal” - cold soil-
gas extraction.

The economical and technical use of the 
ThermoAir technology will be tested in 
advance. When the test gives green light 
for realization it will save you time – and 
time is cash !

Thank you very much for your interest and 
patience !

More information you will get at our ex-
hibition booth and on our website www.
uc-tec.de . Do not hesitate to ask us.

•

•

•

•

•
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Introduction

In the Federal Republic of Germany, cur-
rently 170.000 sites are registered as 
(partially) contaminated and 70.000 
more are suspected to also fit this cat-
egory.  The clean-up costs for these sites 
are estimated to be well over EURO 100 
Billion.  Simultaneously, more than 90 ha 
of agriculturally used land (fields and for-
ests) are being converted daily to residen-
tial or industrial areas or are being “used” 
to build infrastructure such as roads.  In 
order to sustainably manage the resourc-
es soil and water, that is to minimize the 
conversion of “pristine” land, brownfield 
areas have to be cleaned and reused as 
residential or industrial areas.

In the 1980s, the potential negative im-
pact of contaminants in the subsurface on 
the groundwater and on human health 
was widely recognized.  Laboratory inves-
tigations, however, did not yield the re-

sults necessary to address this question.  
This was mainly due to the fact that tech-
nologies were developed in small experi-
ments (batch and columns).  Hence, the 
effects of aquifer heterogeneity on flow 
and transport processes but also on re-
action, adsorption and degradation were 
barely understood.  

On both the federal and state (Baden-
Württemberg) level it was recognized that 
in order to successfully remediate the sub-
surface and hence to protect health and 
properties of the public, the current ap-
proach to the remediation of contaminat-
ed land needed improvement.  As a direct 
result, the Research Facility for Subsurface 
Remediation, VEGAS, was established.  
The VEGAS approach combines the de-
velopment of remediation technologies 
with advanced site investigation tech-
niques in order to enhance the sustain-
able “reuse” of land.  The technological 
approach, however, cannot stand alone. 

2.3 VEGAS – Research and Development for the 
Protection of Soil and Groundwater

Jürgen Braun

ABSTRACT

The “Versuchseinrichtung zur Grundwasser- und Altlastensanierung – VEGAS” (Research 
Facility for Subsurface Remediation) at the Universität Stuttgart, Stuttgart, Germany, is 
actively involved in all aspects of brownfield revitalization.  In VEGAS fundamental and 
applied research in the fields of groundwater and aquifer remediation are being con-
ducted.  In conjunction with the Institute of Hydraulic Engineering, numerical models are 
being developed to design field applications and, hence, to transfer the technologies 
to actual brownfield sites.  The physical and numerical work is flanked by the develop-
ment of advanced site evaluation techniques to enhance the a-priori knowledge of the 
contaminant distribution and, hence, the potential threat or the potential loss of real 
estate value.  The technologies developed are used to design new management and re-
cycling strategies for brownfields.  The researchers of VEGAS are offering a wide range 
of seminars and continuous education pertaining to the remediation and management 
of (contaminated) brownfields to ensure that the state of the art is being transferred to 
regulating agencies and consulting companies.  Additionally, various classes are offered 
to the German and international students of the Universität Stuttgart.
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Hence, VEGAS is also pushing manage-
ment approaches and is actively conduct-
ing technology transfer.

Challenges

Contaminated land not only poses risks to 
people’s health and property, it is also ex-
tremely hard to transfer, let alone to sell.  
Conventional technologies, such as pump 
and treat, to clean contaminated aquifers 
often do not yield acceptable cleanup lev-
els in a reasonable time period.  Hence, in 
order to transfer property, the most com-
mon approach is to dig-and-dump, that 
is to dig the contaminant source out, to 
treat the soil on- or off-site and then to 
dispose of it.  While this method is fast 
and reliable, often more soil than neces-
sary is being removed and treated due 
to insufficient on-site chemical analysis.  
Furthermore, dig and dump very often 
has a very unfavourable eco-balance, 
since the moving and shipping of the soil 
might expose workers and the public to 
the contaminants and the exhaust of the 
machinery may cause more negative en-
vironmental impact than the initial con-
taminant source.

Hence, new economically and ecological-
ly acceptable remediation technologies 
need to be developed in conjunction with 
the measuring technique necessary to ex-
actly delineate the contaminant source 
(field screening) and to fast and 
reliably test samples (on-site 
chemical analysis). Only if these 
methods are applied hand in 
hand with a fast and reliable 
technology transfer it will be 
possible to reach a sustainable 
use of our land.

The VEGAS focus

While VEGAS was initially con-
ceived to bridge the gap be-
tween the laboratory and field 
application, that is to address 
the technical aspects of aquifer 
remediation, it was soon recog-
nized that a broader approach 

was necessary to reach the ultimate goal, 
to enhance the sustainable use of soil and 
(ground-)water.

So during its first decade of existence, VE-
GAS extended its focus of interest to 

Fundamental Research

Development of Remediation Tech-
nologies

Numerical Modelling

Measuring and Monitoring Tech-
niques

Knowledge Transfer

Brownfield Management

Fundamental Research

The basis of all technology development 
is fundamental research. Parameters gov-
erning the subsurface processes have to 
be thoroughly understood and governing 
equations for flow and transport processes 
on different scales have to be developed.  
Especially when dealing with non-isother-
mal multi-fluid / multi-component prob-
lems, constitutive relations need to be 
developed in order to make predictions, 
to build numerical models and to design 
technologies (Fig. 1). 

•

•

•

•

•

•

Figure 1:  Fundamental Research (Alcohol Flooding)
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In order to address these chal-
lenges, the traditional (civil) en-
gineering approach needs to be 
linked with natural sciences such 
as chemistry and (micro)biology.  
In interdisciplinary working 
groups the fundamentals gov-
erning the subsurface processes 
are being examined and the ba-
sis for technology development 
is laid.

Development of Remediation 
Technologies

In VEGAS, various German and inter-
national researchers work together with 
industry to develop and test remediation 
technologies.  These technologies may 
be classified into two sections:  Technolo-
gies to actively remediate the soil or the 
contaminant source and technologies to 
contain the source area and to clean the 
plume.  An example of a very fast and ef-
fective method to remove a contaminant 
source is the injection of thermal energy 
in the form of steam.  For the plume, on 
the other hand, effectiveness does not 
require a fast process, rather low energy 
and low-tech approaches e.g. a siphon 
reactor are favoured.  In the following, 
these two innovative technologies repre-
senting both ends of the VEGAS spectrum 
are being briefly introduced.

Injection of Thermal Energy

Increasing the temperature of the subsur-
face reduces interfacial tension, density 
and viscosity, yielding in a higher mobility 
of the contaminants.  At the same time 
the vapour pressure is being increased, 
thus contaminants can be vaporized and 
removed from the subsurface (Fig. 2). 

Depending on the permeability of the sub-
surface, thermal energy can be applied 
via the injection of a steam-air-mixture 
(for high permeability soil such as sand 
and gravel) or via a heating rod (for low 
permeability soils such as loam and clay).  
It has been shown, that both technologies 
can be applied in both the unsaturated 

and the saturated zone to efficiently re-
move a contaminant source.

Siphon Reactor

Very often, plumes have a life expectan-
cy of tens to hundreds of years.  Hence, 
methods geared towards plume remedia-
tion or the containment of the source need 
to be low maintenance and need not use 
much energy.  The siphon reactor makes 
use of the natural groundwater gradient 
to pump water from the saturated zone.  
It basically works like the commonly used 
pump and treat system, however it does 
not need electrical energy to drive the 
pumps.  As mentioned before, this is the 
low-tech end of the VEGAS technologies, 
and its effectiveness is less than that of 
pump-and-treat.  Nevertheless, the si-
phon reactor finds its use when both suf-
ficient time and sufficient gradient are 
available.

While the two technologies introduced 
can only give a glimpse of the VEGAS 
activities, they nicely emphasize that a 
wide range of technologies are required 
for brownfield redevelopment. For class 
A sites, that is for prime locations with a 
high potential resale value, the applica-
tion of thermal energy may yield the de-
sired cleanup level and expedite the sale 
of the property.  If, on the other hand, the 
property is rated in category C and can-
not be sold within the near future, it is still 
necessary to protect the neighbour prop-
erties while at the same time to make the 
lot ready for a potential sale.

Figure 2: Large Scale Thermal Remediation Experiment
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In summary, remediation technologies 
need to be developed for a market.  The 
best and most efficient technology will not 
be sold or applied if it does not meet the 
time and financial restrictions of a pos-
sible buyer.

Development of Numerical Models

Numerical models are an essential part in 
the transfer of technologies to actual field 
sites. Hence, in VEGAS there is a long 
standing symbiosis between experimen-
talists and modelers. The experiments at 
various scales yield the constitutive re-
lationships necessary to numerically de-
scribe multi-fluid / multi-component flow 
and transport. The numerical models 
generate predictions regarding the flow, 
transport and attenuation processes at 
various scales. These results can be veri-
fied and the model can be validated using 
the experimental results of the large scale 
experiments.

At the Institute of Hydraulic Engineering, 
Chair for Hydromechanics and Modeling 
of Hydrosystems, the numerical model 
MUFTE-UG has been extended by vari-
ous modules to address different aspects 
of multi-fluid / multi-component flow.  
These modules are being used extensive-
ly to design pilot applications of the new 
technologies on brownfields.  The mod-
el’s capability to delineate positive and 
negative influence of various parameters 
(for example heterogeneity) on a possi-
ble clean-up scenario greatly reduces the 
potential (financial) risk associated with a 
remediation.

Measuring and Monitoring Technolo-
gies

Brownfield development relies on meas-
uring techniques at all stages of recycling 
and management: In the initial stages, 
site assessment is necessary to estimate 
the pollution potential to soil, water and 
air, and hence, to human health and prop-
erty (Fig. 3). Unless this potential hazard 
is contained or at least controlled, a reuse 
of the area is not possible. Additionally, 

this screening is the basis for any decision 
regarding future use of the site and it is 
indispensable for the design of possible 
treatment options. 

Throughout a remediation effort, meas-
urement technologies are necessary to 
monitor the progress of the remediation 
in order to make decisions regarding the 
clean-up levels. During this phase, the 
technologies need not be 100% accurate 
with regard to the contaminant concen-
tration. Rather they have to be able to 
give reliable information whether con-
taminations are present or not, that is if 
a measure needs to be continued or may 
be terminated. The necessary equipment 
needs to be small (hand-held) and the 
results need to be available instantane-
ously.

If a source is not cleaned but rather con-
tained, that is if the actual remediation 
has been postponed or use is being made 
of natural attenuation, yet a third kind of 
measuring technology is necessary. Now 
long-term numbers are of interest. This 
means that the technology needs to be 
simple, reliable and inexpensive. Further-
more it would be desirable that probes 
are accessible from a remote location 
(e.g. via a modem).

VEGAS is developing and applying meas-
uring probes for all applications men-
tioned. Probes are miniaturized in order 

Figure 3:
Enhanced Site Assessment Strategies
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to be adapted to e.g. direct push equip-
ment. Other probes are developed to give 
yes/no readings and hence to quickly de-
lineate a contaminant source area. Espe-
cially the combination of the new probes 
with conventional measuring techniques 
allow for a reliable and yet relatively in-
expensive site assessment.

Knowledge Transfer

Since its conception, VEGAS is organizing 
seminars, colloquia, etc to enhance the 
knowledge transfer to consulting compa-
nies, federal and local administration, and 
regulating agencies. The topics offered 
reflect all areas of VEGAS research and 
classes range from one to several days.  In 
order to best meet the demand, VEGAS is 
offering many of these classes in conjunc-
tion with state regulatory agencies and / 
or consulting companies. Additionally, ex-
ternal speakers are invited to increase the 
width of the continuing education offer.

Brownfield Management

Within a short time after the inaugura-
tion of VEGAS it was realized that the 
approach to involve disciplines of vari-
ous engineering and natural sciences was 
not sufficient to recycle derelict land and 
hence to reach the ultimate goal, the sus-
tainable use of natural resources.  Inter-
disciplinary needed to be used in a much 
broader sense.  It needed to include the 
knowledge of financial institutes, insur-
ances, lawyers, city planners, etc. As a 
direct response, VEGAS initiated in the 
State of Baden-Württemberg the FIGURA 
research group (Fig. 4).  

In FIGURA all stakeholders in the man-
agement of brownfields were networked 
together to conduct case studies in order 
to delineate problems of the previous, spe-
cialized, approach and to point out ways 
to improve brownfield development.

In order to determine the usefulness of re-
ports, guidelines, etc. on brownfield de-
velopment, researches in VEGAS collect-
ed and evaluated well over 100 papers, 
guidelines, etc. The outcome was listed in 

a data bank. The internet portal http://
www.flaecheninfo.de/ offers information 
on various topics pertaining to brownfield 
management and allows queries in order 
for the user to quickly find relevant infor-
mation. 

Currently, VEGAS is involved in various 
REFINA projects. The project “SMC De-
velop SMS – Small and Medium Sized 
Companies Develop Small and Medium 
Size Sites” is interested in urban sites that 
have a very high potential for develop-
ment.  The project “KOSAR”, on the other 
hand is looking in management options 
for sites that have virtually no potential for 
reuse due to their location in areas that 
have a diminishing population and a un-
favourable economy. The two projects are 
flanked by a third, “WissTrans”, that spe-
cializes on the knowledge transfer to cities 
and property owners in order to enhance 
the reuse of brownfields.

Figure 4: Stakeholders in the FIGURA Network

Figure 5: Web-Portal “flaecheninfo.de”
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Conclusions

During the last decade, VEGAS managed 
to establish a good reputation both na-
tionally and internationally. Of course, a 
good reputation is a constant challenge 
and VEGAS is ready to meet this chal-
lenge. It will strive to maintain an inter-
disciplinary contact person for researchers 
and users alike.
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Introduction

Groundwater resources in many parts of 
the industrialised world are threatened 
by the presence of non-aqueous phase 
liquids (NAPL) in the subsurface such as 
chlorinated hydrocarbons (CHC), polycy-
clic aromatic hydrocarbons (PAH) like oil 
tars, and so on. A common and also no-
torious group of NAPLs are the monoaro-
matic hydrocarbons such as benzene, 
toluene, ethylbenzene, and xylene (BTEX). 
Because of their low densities of around 
0.86 g/cm3, BTEX are classified as LNAPL 
(Light Non-Aqueous Phase Liquid).

Besides these LNAPLs recalcitrant chlor-
organics such as perchloroethylene (PCE) 
and trichloroethylene (TCE) are prevalent 
contaminants of the subsurface. Due to 
their relatively high densities of about 
50 to 60 % higher than that of the ambi-
ent groundwater they are called DNAPL 
(Dense Non-Aqueous Phase Liquid).

If the source of contamination is located 
in the unsaturated zone, the soil can ei-
ther be residually saturated with NAPLs or 
the contaminants can form pools of free 
phase on top of fine layers and floating 
layers on top of the groundwater table 
and the capillary fringe. NAPLs within 
the saturated zone (groundwater) exist 
either as discontinuous water-entrapped 
ganglia or pools of free phase which, in 
the case of DNAPLs, are situated on top 
of layers of low permeablity and on the 
bottom of aquifers (Figure 1). Because 
the aqueous solubility of both the above-
mentioned LNAPLs and DNAPLs is typi-
cally low, free-phase solvents can act as 
long-term sources for decades up to cen-
turies (PAH). 

Groundwater damages caused by chlorin-
ated hydrocarbons are serious problems, 
since the CHC cause long and persistent 
plumes downstream of the source. Con-
ventional in-situ remediation technolo-

2.4 VEGAS – Technologies for Challenging Soil 
and Groundwater Contamination Problems 

Hans-Peter Koschitzky

ABSTRACT

Many sites in industrialized countries are contaminated with high levels of organic con-
taminants. These non-aqueous phase liquids (NAPL) are often above and below the 
water table, acting as long-term sources. Groundwater damages caused by chlorinated 
hydrocarbons (CHC) are a serious problem, since the CHC sources cause long and per-
sistent plumes. They often cannot be treated with common remediation methods either 
within acceptable time frames or sustainably. A sustainable decontamination requires a 
reliable removal of the source zone. 

At the VEGAS facility, two thermal in-situ remediation technologies, “steam-air injection” 
(TUBA) and “thermal wells” (THERIS) have been developed and tested in large-scale 
experiments and proven in several applications under well controlled and documented 
conditions. These technologies enable successful and cost-effective remediation within a 
few weeks or months.

The contribution presents two successful pilot remediations. In one case below a histori-
cal building a CHC source is in the saturated as well as the unsaturated zone of a sand/
gravel subsurface. The other case is in a highly populated area with a contamination in 
the unsaturated subsurface of low permeability. The presentation focuses on how these 
thermally enhanced in-situ remediation technologies can remove CHC from the unsatu-
rated zone and the groundwater body efficiently and economically.
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gies, such as pump-and-treat and also 
soil-vapour extraction for the unsaturated 
zone above the groundwater table which 
also can act as source for the groundwa-
ter contamination, have been shown to be 
of limited value for NAPL recovery from 
the subsurface as well as not offering a 
sustainable solution to the problem. So 
many of these standard in-situ remedia-
tion technologies do not fulfill the prom-
ised remediation progress either on a 
time or financial scale (Altenbockum & 
Odensass 1998).

The reasons are the different physiochem-
ical properties of these organic chemicals, 
such as low volatility and/or solubility, ad-
sorption into the soil or partition into the 
soil organic matter (Davis 1997). Pump-
and-treat as well as soil-vapour extrac-
tion systems recover only the dissolved 
or gaseous phase which can be extracted 
from the “permeable regions” of the sub-
surface. Because this attempt is diffusion-
limited, long time periods up to decades 
may be required for the recovery the ma-
jority of the contamination. Therefore the 
development of innovative in-situ source 
treatment technologies has been acceler-
ated in recent years for a more effective 
remediation, especially for DNAPL source 
zones (Betz 1998, ITRC 2002; U.S.EPA 
2003). 

However, due to their chemical/physi-
cal characteristics – particularly their 
high density (DNAPL) – CHC sources in 
groundwater bodies also migrate in soil 
layers with low permeability (e.g. silt, clay 
layers) or in the bottom of aquifers. These 
heterogeneities, primarily characterised 

by large variations in hydraulic conduc-
tivity and/or layers of low permeability, 
severely limit all kinds of flushing meth-
ods such as surfactant flushing, alcohol 
flooding or chemical oxidation or reduc-
tion methods.

Thermal in-situ technologies

A sustainable decontamination requires 
a reliable removal of the source zone. 
Due to the soil heterogeneities, this is not 
feasible for many technologies. As an ex-
ception, thermally enhanced remediation 
technologies can overcome these limits. 
Heat transport is not limited by soil heter-
ogeneities; this means heat propagation 
is nearly independent of the permeabil-
ity. Therefore these technologies have the 
potential to treat heterogeneous porous 
media efficiently. Moreover, no chemi-
cal agents have to be introduced into the 
subsurface. 

The application of thermally enhanced 
soil-vapour extraction (TSVE) using steam/
steam-air injection or thermal wells for 
the cleanup of the unsaturated and/or 
the saturated zone are promising and 
reliable technologies for enhancing the 
remediation of source zones (Betz et al. 
1998, Schmidt et al. 2000). Following an 
increase of the temperature in the sub-
surface, the volatility of organic solvents 
increases and the interfacial tension is re-
duced, significantly increasing the extrac-
tion rates.

Steam-air injection

TSVE using steam or steam-air injection is 
applied to enhance soil-vapour extraction 
to achieve safe and fast remediation of 
hot-spot areas in the unsaturated and the 
saturated zone. Steam or steam-air mix-
tures are injected into the contaminated 
zones to evaporate organic contaminants 
by active convective heating of the soil 
to steam or steam-air temperature. The 
contaminants are carried by the steam or 
hot air towards the soil-vapour extraction 
wells. The extracted soil-vapour is treated 
by condensation, phase separation and, 

Figure 1: Spill experiment showing behaviour 
of LNAPL and DNAPL in the subsurface
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depending on the kind of contamination, 
by biological degradation or sorption on 
activated carbon. 

As shown in Figure 2, the steam or steam-
air mixture is injected mostly via vertical 
wells into the subsurface and is com-
bined with a soil-vapour extraction and a 
groundwater-controlling system for reme-
diation purposes. 

TSVE can be applied for organic con-
taminants with boiling points lower than 
180°C and aquifers of medium perme-
ability, e.g. sands and silty sands. Based 
on field application experience, even soil 
layers of low permeability e.g. clay or till 
of a few meters, can be successfully re-
mediated. Because of the limited injec-
tion pressures in these cases, the advec-
tive heating process dominates and a fast 
remediation within weeks is not possible. 
In the case of thick layers of low perme-
ability (some meters), the use of thermal 
wells is necessary.

TSVE using only steam injection can be 
applied in both saturated and unsaturat-
ed zones to remediate the groundwater 
fluctuation zone from LNAPL contamina-
tion. The use of steam without air injec-
tion can cause the organic phase to mobi-
lize in front of the steam front. In the case 
of a LNAPL contamination, the mobilized 
free organic phase is extracted using a 
groundwater pumping system and a free 

phase extraction system. 

In the case of a DNAPL contamination 
the risk of a downward migration due to 
the accumulation of the organic phase 
in front of the steam front has to be pre-
vented. Therefore, steam-air injection is 
urgently required. The injected air func-
tions as an inert gas that carries the evap-
orated organic phase, the steam serves as 
the energy-transfer medium. The success-
ful application of steam-air injection has 
been proven in the laboratory and in a pi-
lot scale application (Schmidt et al. 2000 
and 2002). 

The technical equipment for TSVE appli-
cation is based on SVE equipment. Addi-
tionally, a steam generator and a com-
pressor are needed to provide the injec-
tion medium. The air and the steam are 
mixed by means of a mixing condenser. 
All pipes for injection and extraction have 
to be insulated. The diameter of the steam 
injection wells (2” – 4”) are dependent 
on the mass of steam to be injected. The 
temperatures in the field are measured 
in 2” wells by thermocouples and/or ERT 
(electric resistance tomography) and ad-
ditional measurement devices. The wells 
and pipes should be heat resistant up to 
100°C and are made of steel. A condens-
er is used to recover the main part of the 
vaporised organic phase from the extract-
ed soil-vapour. An automatically working 
phase separator is needed downstream 
of the condenser and the groundwater-
phase extraction system. A groundwater 
controlling and pumping system should 
be installed depending on the extension 
and kind of contamination. In this system, 
a phase pumping system should be inte-
grated.

Results from various experiments and field 
applications can be found in the state-of-
the-art reports of Koschitzky et al. 2003 
and Parbs and Birke 2005.

Figure 2: Principles of TSVE for steam/steam-
air injection
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Thermal wells (THERIS)

To overcome the limitations of steam-air 
injection (low permeability of the subsur-
face), TSVE using thermal wells (called 
THERIS) has been developed and proved 
successfully in large scale experiments 
with heterogeneous subsurface and also 
in field applications for the unsaturated 
zone. It was shown that layers of low per-
meability and contaminants with moder-
ate to high boiling points can be remedi-
ated. 

Currently, a research group composed of 
TerraTherm (a US in-situ thermal remedi-
ation company), VEGAS and MK Tech So-
lutions (US consultant, numerical simula-
tion) are working together on a research 
project funded by the U.S. Strategic En-
vironmental Research and Development 
Program (SERDP) to develop and optimize 
the application of this technology for the 
saturated zone (Hiester 2005). 

Thermal wells contain electrical heating 
elements operating at 400-700°C and 
can heat media of both high and low per-
meability through a combination of ther-
mal conduction and convection. The wells 
can be operated in multi-well patterns. 
Central heater-vacuum wells are used to 
collect vapour for aboveground conden-
sation and/or treatment. Also separate 
heaters (thermal wells) and conventional 
extraction steel wells can be used (Figure 
3). The off-site remediation equipment for 
treating the extracted soil gas is compara-

ble to that for steam-air injection. 

Case studies

Pilot Karlsruhe Durlach: steam-air 
injection

Site situation

A source of chlorinated hydrocarbons 
(mainly PCE) under the building of a 
former dry-cleaner in the unsaturated 
and saturated zone leads to a long per-
sistant contaminant plume (Trötschler et 
al. 2005). The groundwater level is in the 
range of 3 - 3.5 m b.g.s. The groundwater 
direction varies seasonally between west 
and southwest. The subsurface consists of 
replenish-ments down to approx. 1.5 m 
followed by sandy soil with fine silt layers 
to approx. 2.5 m (kf < 1 x 10-5 m/s), fine 
silty sand to approx. 4 m (kf ~ 5 x 10-5 
m/s), fine and medium sand to 7 m (kf 
~ 0.8 - 3 x 10-4 m/s), medium sand with 
gravel to 8 m (kf ~ 0.5 - 2 x 10-3 m/s) and 
gravel (kf ~ 3 - 8 x 10-3 m/s) down to ap-
prox. 10 m. 

The source zone in the unsaturated zone 
could be established by measurements of 
soil air in recent years. The contamination 
also reached an area outside the build-
ing. In this area approx. down to 1 - 2 m, 
the pilot injection was placed (southwest 
corner of the building, see Figure 5).

The vertical expansion of the contamina-
tion could be detected by groundwater 
measurements to approx. 6 - 7 m b.g.s.. 
The results of the site investigations 
showed high concentrations of PCE in the 
soil samples of the unsaturated zone up 
to 3800 mg/kg soil (1 - 2.5 m b.g.s). In 
the saturated zone (3 - 4 m b.g.s.), con-Figure 3: Principles of TSVE applying thermal 

wells (THERIS)

Figure 4: Situation at the Durlach site
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centrations up to 850 mg/kg, as well as 
70 mg/kg (4 - 5 m), and/or 6 mg/kg (5 
- 6 m) were found. Concentrations up to 
40 - 60 mg/l CHC in the groundwater are 
a clear indicator of residual NAPL in the 
near field of the sampling location.

Design and implementation of the pilot

On behalf of the environmental agency 
of the city of Karlsruhe, the pilot remedia-
tion test was carried out by a consultant 
(D.plan) and VEGAS by means of injection 
(one injection well) of a saturated steam-
air mixture with parallel soil-vapour and 
groundwater extraction. The pilot was ac-
companied by the numerical modelling of 
the steam propagation. The goal was the 
determination of the steam propagation 
in the saturated zone, as well as the proof 
of the applicability and efficiency of the 
remediation technology on the site.

The pilot took place in different 
phases (see also Figure 6): 

(One week groundwater 
and soil-vapour extraction 
to achieve stable condi-
tions; resulting PCE extrac-
tion: 70 kg 

One week air-sparging: 
approx. 20 m³/h air was in-
jected through the injection 
well; resulting PCE extrac-
tion: 33 kg 

1.

2.

(Four weeks injection of a steam-air 
mixture (105 - 110°C) with decreas-
ing rates from 200 to 120 kg/h; re-
sulting PCE extraction: 200 kg 

Six weeks cooling phase: start-
ing with one week of air sparging 
accompanied by soil-vapour and 
groundwater extraction; resulting 
PCE extraction: 135 kg. 

At the end of the cooling phase, the sub-
surface had cooled down to temperatures 
of about 20°C in the saturated zone and 
20 - 40°C in the unsaturated zone.

Results of the pilot and future work

The calculated target radius for the in-
jection of at least 3 m was achieved only 
within some days with a rate of 200 kg/h 
(180 kg/h steam and 20 kg/h air) and was 
kept stable afterwards with an injection of 
approx. 120 kg/h - 140 kg/h. Total extrac-

3.

4.

Figure 6: Extraction of contaminant during remediation

Figure 5: Design of Durlach pi-
lot test field
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tion of more than 440 kg PCE confirmed 
the efficiency of the steam air injection at 
the location. 

The heat propagation was very fast within 
the first two days in the permeable gravel 
layers below 5 m and led to temperatures 
between 80 and 100°C. Since a propa-
gation of the steam was to be expected 
outside the pilot field, the steam rate was 
drastically reduced.

After approximately 20 days, the entire 
underground in the range between 2 - 7 
m was heated with 3 m radius up to tem-
peratures over 90°C and most of the pol-
lutants were evaporised and extracted. In 
the last two weeks of the steam-air injec-
tion, the heat expansion took place easily 
in the horizontal direction; however as a 
result of the conductive heating of the silt 
layers of low permeability in the unsatu-
rated zone, the heating strengthened in 
vertical direction. The conductive heating 
during the pilot was always stronger than 
the theoretically calculated one.

The accompanying numerical simulation 
for the determination „of the thermal 
radius“ and as a basis for the design of 
the full remediation (distance of injection 
wells, determination of the mass flows 
and the operational parameters) requires 
a detailed investigation of the under-
ground, in order to be able to provide 
reliable prognoses. The anisotropy of the 
layered aquifers plays a crucial role and 
must additionally be examined. 

Based on the results of the pilot, a design 
for the remediation of the whole site was 
proposed. The full remediation is expect-
ed within the next month.

Field application THERIS

Site situation

A stratified subsurface (top sandy layer, 
loamy-marly-silty layer, bottom sandy 
layer) was contaminated with chlorinated 
hydrocarbons (PCE) in the unsaturated 
zone. To remediate this site, originally a 
conventional soil-vapour extraction (SVE) 

(natural temperatures in the subsurface 
at about 10°C) was conducted, although 
the loamy layer has a thickness of sev-
eral meters. After more than two years of 
operation, no significant effort to reach 
the remediation goal was achieved. Due 
to new investors who want to develop 
the site, the remediation process had to 
be accelerated. The surrounding urban 
area with buildings and infrastructure in 
the subsurface have not enabled ex-situ 
alternatives like excavation by ensuring 
maintainable prices.

THERIS application 

The existing SVE system was enhanced by 
the THERIS method, designed and devel-
oped at VEGAS, the Research Facility for 
Subsurface Remediation at the Univer-
sität Stuttgart. Electrically driven heaters 
(thermal wells) were installed in the layer 
of low permeability. The complete site in-
stallation was finished within two weeks. 
To check the pneumatic system, the SVE 
was driven conventionally in a first step 
for one week. Afterwards, the thermal 
wells were switched on. The subsurface 
was heated to enable a fast remediation. 
A remote monitoring system made it pos-
sible to control the heat propagation in 
the subsurface (Figure 7). The system was 
also used to verify the heater operation 
and prevent damage to the existing infra-
structure (e.g. earth-laid pipelines cross-
ing the remediation field).

Figure 7: THERIS field site design
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Successful THERIS-remediation

The remediation was successfully termi-
nated within 3 months, while heating the 
target zone to temperature > 90°C (Fig-
ure 8). The PCE removal was increased 
significantly. The reason for the increas-
ing mass extraction is a faster transition 
from liquid to gaseous phase due to the 
higher temperature and an increase of 
the gaseous permeability of the layer of 
low permeability due to drying effects. 
The comparison between conventional 
’cold’ SVE at natural temperatures and 
the THERIS method showed that the en-
ergy consumption of the SVE per mass 
extraction of PCE was approx. three times 
higher. The remediation time of the SVE 
was about 10 times higher. That means 
that by applying the THERIS method at 
this site, approx. 2/3 of the energy con-
sumption of the conventional SVE and 
90% of the conventional in-situ remedia-
tion time could be saved (Koschitzky and 
Hiester 2005).

Conclusions

Several laboratory studies, demonstra-
tions and full-scale projects have shown 
that in-situ thermal treatment technolo-
gies have proven to be effective in-situ 
remediation technologies for volatile and 
semi-volatile organic contaminations. 
These technologies can be used to reme-
diate source zones of LNAPL and DNAPL 
located under different site conditions. 

They are especially tapplicable to source 
zones contaminated with DNAPL in the 
groundwater and therefore often were 
used to solve the contamination prob-
lem after other conventional remediation 
technologies such as “cold” soil-vapour 
extraction or pump-and-treat had been 
found ineffective or even failed.

In-situ thermal treatment can be used in 
the unsaturated zone and also in the sat-
urated zone, i.e. also for deep contami-
nations in aquifers or below buildings or 
“active” areas, where excavation is not 
possible.

Moreover, in-situ thermal technologies 
have the potential for rapid and cost ef-
fective remediation, i.e. NAPL removal 
may be completed within months. Cost 
analyses showed that energy costs were 
less than 10% for TSVE. Overall, both 
methods presented in this contribution 
are all in all more efficient (ecologically as 
well as economically) than conventional 
cold SVE (Hiester and Schrenk 2005). 

So these technologies can help solve chal-
lenging soil and groundwater contamina-
tion problems. Moreover, in connection 
with the current discussion in Germany 
of MNA (Monitored Natural Attenuation), 
which is being considered an option in re-
mediation investigations, source or par-
tial source removal is gaining increasing 
significance. The aim is to prevent emis-
sions into the plume in order to limit the 
monitoring time and to accept natural 
attenuation and temporary groundwater 
damage.
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Introduction 

Although numerical simulations and mod-
els have an increasing meaning in en-
vironmental decision making, measure-
ments of environmental parameters are 
the main basis for decisions. And despite 
of the fact that the importance of the pro-
tection of the environment has well been 
recognised since the 80’s and a lot of ef-
forts have been put into the development 
of appropriate techniques, there is still a 
considerable demand of improvements 
and new developments in this field.

The Research Facility for Subsurface Re-
mediation (VEGAS) has accepted this 
challenge and put a research focus on 
environmental measurement techniques. 
In this context several measurement tech-
niques were investigated in order to de-
velop new and improved measurement 
systems for assessing parameters in the 
aquifer. 

After more than 15 years of such research 
it turned out, that the main problem in this 
development process is the step from an 
“academic device” to an industry compat-
ible product and that this step is neither 
covered financially by research projects 
nor is there normally a readiness to as-
sume a risk by the industry. Before a suc-
cessful example of a development cycle is 
presented, the research areas of VEGAS 
are described.

Fields of research in VEGAS 

In figure 1 an overview over the differ-
ent targets and devices is given. The main 
interests in the past lay on (hydraulic) 
measurements in ground water observa-
tion wells and in the assessment of con-
taminations at contaminated sites. Lately 
other fields were identified, where in-
novative systems could be used and re-
search activities are necessary. In table 1 
a summary is given of the specific require-

2.5 Site Investigation Technologies and 
Monitoring: R&D Hand in Hand with Industry 

Part A – The Academic Approach

Norbert Klaas, Katrin Batereau

ABSTRACT

This paper describes the process and the difficulties involved in the development of in-
novative measurement technologies. This process usually starts with an idea and a first 
device, which is designed only to fulfil the very needs of a researcher. After a couple of 
tests and an ongoing change of the components of the device a first prototype might be 
realized. This prototype can be used by the person who developed the system in research 
projects. From this state of an instrument to a market ready system many steps in the 
development process have to follow. These steps are usually far beyond the possibilities 
of research organisations like universities. Therefore the system has to be transferred to 
a industry partner. For environmental monitoring techniques the problem arises at this 
moment, that there is only a small market and for researchers it is difficult to find an 
industry partner. In this paper a successful example is presented.
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ments of different measurement tasks for 
measurements at contaminated sites. 

Assessment of contaminations

The assessment of contaminations is usu-
ally done in steps. The first step is a screen-
ing investigation. In this step the decision 
is made, if there is a risk and further ac-
tions are necessary. The requirements for 
the measurements are mainly the reliable 
detection of contaminated areas, the de-
tection of the kind of contaminants and 
their order of magnitude. Here, it is bet-
ter to increase the number of measuring 
points instead of assessing detailed point 
information at only few locations. 

This means for the measurement systems, 
that they should provide readily available 
data (even with low precision) rather than 
highly accurate measurement in the labo-
ratory at high costs and with a consider-
able time delay. 

In VEGAS a systems for the assessment of 

contaminations was developed. 
This system is an array of metal 
oxide sensors for the detection 
of volatile organic substances in 
soil gas. The sensor array can be 
attached to a driving rod. In this 
way measurements can be con-
ducted during drilling and depth 
profiles of soil gas contamina-
tions can be obtained. The sys-
tem is shown in figure 2. 

For the second step, the detailed 
assessment of a site, an intelli-
gent combination of these inno-
vative systems with laboratory 
analytics at selected locations 

could improve the assessment of contami-
nations.

Figure 1: 
Research targets for measurement techniques in VEGAS

Task Requirements

Assessment 

Step1 (screening)
Step 2 (detailed)

magnitude, substances
legal limits

Remediation 
Supporting

fast, robust 
(towards false negatives)

Long term 
measurements

stable, reliable (towards 
changes)

Table 1: Main measurement tasks

Figure 2: VEGAS MOX-Sensor

Figure 3: Fast detection of PAH in soil
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Measurements during remediation

Another field, where a demand for new 
techniques exists, are measurements dur-
ing remediation measures. This means 
immediate measurements in order to 
decide on the progress of a remediation 
as well as the support of the decision on 
the disposal of excavated material. Both 
targets require fast and robust measure-
ments. 

In VEGAS methods were developed to an-
alyse soil samples directly on-site for PAH, 
hydrocarbons and volatile halogenated 
compounds. These methods are based on 
photometric determinations or make use 
of a mobile GC-PID. Special extraction 
and sample cleanup methods had to be 
developed. Figure 3 shows an example of 
this method applied during a remediation 
of a PAH contamination.

Long term measurements

Natural attenuation (NA) as an alterna-
tive to active remediation measures is 
widely discussed. The decision on the ap-
plication of NA at contaminated areas 
is usually based on an assessment of a 
physico-chemical and biological status 
quo of a site and numerical modelling of 
the development in the future. 

Very little emphasis was put in the past 
on the monitoring concepts which have to 
go along with such a decision. A classical 
sampling and laboratory analysis concept 
has the disadvantage that the natural 
dynamics of ground water sys-
tems interfere with the need of 
proofing the stability of a con-
tamination situation. This natural 
dynamics can be caused by sea-
sonal influences or other factors 
and is often underestimated. 

In this situation the need for 
measurement systems arises, 
which enable a (quasi)continuous 
collection of data. Such systems 
have to be robust, with long 
service intervals and with a low 
energy demand. Such systems 

have to be optimized for the detection 
of changes rather than the detection of 
parameters found in guidelines or legal 
limits. This allows systems which target 
at “indirect” parameters, i.e. indicating 
measurable quantities.

For this purpose a system was developed 
for the exact measurement of tempera-
tures in the ground water. This system can 
detect changes in the ground water tem-
perature as low as 0.01 Kelvin. At a site 
which is contaminated mainly with PAH a 
test field with 96 temperature sensors was 
set up. Figure 4 gives a sketch of the set-
up, figure 5 gives the temperature curves 
over more than three years for some of 
the sensors. 

Figure 4: Sketch of temperature measurement 
in the ground water

Figure 5: Temperature time series
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2.5 Site Investigation Technologies and 
Monitoring: R&D Hand in Hand with Industry 
Part B: Thermoflow - an example for the coop-
eration of research and industry

Nicolaus Rombach, Peter Halla

Figure 6: Naphthalene time series

In accordance with these findings, 
Naphthalene analyses taken during 
this time show considerable fluctua-
tions as shown in figure 6. 

The history of thermoflow

The history of the thermoflow technique 
goes back to 1990 when Dr. Barczewski 
(VEGAS, Universität Stuttgart) used an 
early version of the equipment to meas-
ure vertical groundwater velocities in 
groundwater observation wells. Seven 
years later the technique was mentioned 
in a German guideline on the subject of 
depth oriented sampling of groundwater 
published from DVWK (DVWK- Merkblatt 
245/1997 Tiefenorientierte Probenahme 
aus Grundwassermessstellen). The use of 
thermoflow is recommended for quantifi-
cation of vertical velocities within a bore-
hole, as the resolution of conventional 
impeller flowmeters is not high enough 
to detect small groundwater velocities. 
15 years later in July 2005 the University 
of Stuttgart and BERGHOF Analytik und 
Umweltengineering agreed on a coopera-
tion. Subject of the ensuing license agree-
ment is the development, production and 
use of the thermoflow equipment. Steps 
agreed upon also concern further tests of 
the equipment within in the framework of 
project applications. A decision on further 

investments was postponed until results of 
further tests were available. 

Thermoflow: How does it work

Central part of the measurement instru-
mentation is a temperature detector and 
a metal plate. Between the metal plate 
and the temperature detector there is a 
temperature contrast. As cold water is 
moving along the detector heat is extract-
ed, but the temperature gradient between 
metal plate and detector is kept at a cer-
tain value. The energy necessary to keep 
the temperature constant is a measure 
for groundwater velocities. The heat sen-
sor and all other instrumentation for the 
measurements are housed in a cylindri-
cal metal tube. During the logging pro-
cedure the sonde is suspended into the 
borehole from a cable at constant speed. 
Fig. 7 shows the thermoflow sonde. Some 
measurement results are shown in Fig. 8. 
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Thermoflow: First use of the pro-
totype

The first measurement campaign with a 
thermoflow prototype was conducted in 
December 2004 within the framework 
of a contaminated site study. The cable 
winch and the control unit were located 
in a van (see Fig. 9.). For driving the ca-
ble winch an alternating current supply 
of 220 Volt was necessary. As seen in the 
photograph the cable winch was quite big 
(and also very heavy). At sites that could 
not be reached by the van the equipment 
had to be moved with a wheel loader 
(Fig. 10). Also, three persons were neces-

sary to conduct the measurements. Even 
so handling of the device was obviously 
inconvenient to start with, the measured 
velocity profiles met the expectations. 
Further efforts were made to improve the 
instrumentation.

Technical changes to meet de-
mands of the industry

Based on the experiences of the early field 
applications the following objectives for 
improvement were defined: 

The system is to be developed so that 
it can be handled by one person.

The handling must be improved 
so that the method can be applied 
as part of a standard groundwater 
sampling procedure or a short-term 
pumping test. 

1.

2.

Figure 7: Thermoflow sonde

Figure 8: First results obtained

Figure 9: The early 220 volt cable winch
Figure 10: A field campagne with the first ther-
moflow prototype
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These changes were realized in the mean-
time. The cable winch is now much small-
er and a direct current supply of 12 Volt is 
sufficient. As a result the cable winch can 
be carried by one person and is and is 
now directly fixed on top of the observa-
tion well (see Fig. 11). The time neces-
sary to prepare the measurement and the 
measurement it self is about 2 hours in 
total for a borehole depth of 2m.

Recent developments and 
planned activities

Now the system has been tested in dif-
ferent weather conditions (see Fig. 12) in 
a range of contaminated site studies but 
also geotechnical engineering projects. 
For further improvement of the thermo-
flow sonde it is planned to incorporate 
sensors to measure electrical conductivity 
and groundwater temperature.

Figure 11:Cable winch with 12 V DC motor

Figure 12: Measurement campaign in winter

Conclusions

These examples may illustrate the need 
for further developments in innovative 
measurement technology for the protec-
tion of the environment. In fact, there 
is put a lot of effort into these develop-
ments. The problem remains the gap 
between academic approaches and the 
need of the industry. To bridge this gap 
“innovation partnerships” are necessary. 
This means, that all involved partners – 
the developers of systems, the industry as 
potential vendors, the consultants as po-
tential end users, the authorities and the 
research funding agencies – have to find 
ways to shorten the development process 
of innovative systems.

The developers (researchers) have to 
consider market needs besides the pure 
academic goals, the industry has to get 
involved into the development process in 
an earlier state to guide the developers, 
the end users have to put in their specific 
needs and the funding agencies must be 
held responsible for products far beyond 
the early prototype status.
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2.6 EURODEMO – Demonstrating Efficient Soil and 
Groundwater Remediation

Yvonne Spira, John Henstock, Volker Birke, Dietmar Müller

ABSTRACT:

The European Commission recognized a need to strengthen innovation in environmental 
technologies in order to increase competitiveness of European technologies on a global 
market and to achieve a more sustainable development in Europe. Process based soil 
and groundwater remediation technologies are available and have proven applicability 
and performance on demonstration scales, but market uptake throughout Europe is dis-
appointingly low. The EC funded EURODEMO project is one strategic initiative to promote 
these technologies and to investigate harmonization of selection, implementation and 
verification. This article summarizes project results regarding the improvement of the 
European situation by proposing measures to achieve better market uptake. The results 
of this Co-ordination Action are suitable to be used within a European Environmental 
Technologies Verification (ETV) process.

Introduction 

Development in the European Union has 
to balance preserving national identities 
and diversities against finding common 
ground for transnational approaches, co-
ordination and collective development. 
The European Commission has recognized 
the need to stimulate the development 
and uptake of environmental technolo-
gies in the field of eco-innovations and 
environmental technologies. This has led 
to the instigation of the development of 
the European Commission’s Environmen-
tal Technologies Action Plan (ETAP) (CEC 
(2004)). The ETAP is composed of actions 
around the three main themes of i) Get-
ting from research to market, ii) improving 
market conditions, and iii) acting globally. 
Building a central contact point in Europe 
for innovative soil and groundwater reme-
diation technologies is a crucial step to-
wards reaching these stated goals, which 

is a reason why the EC-funded project 
EURODEMO has been launched. EURO-
DEMO is an initiative which will build this 
contact point for facilitating improved and 
efficient market uptake of innovative re-
mediation technologies.

Increasingly competitive innovative reme-
diation technologies which can be adopt-
ed in the marketplace are a central aim of 
EURODEMO. To best assist market uptake, 
EURODEMO focuses on the demonstra-
tion scale of technologies, identified as 
the crucial step in development to reach 
the market by absorbing, processing, and 
providing comprehensive information on 
demonstrations of innovative technolo-
gies in the area of soil and groundwater 
remediation. These themes are addressed 
and enhanced by several project activities 
regarding recommendations for “good 
quality” efficient remediation. Selected 
results are now described in detail.
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Model Protocols for Technical Ef-
fectiveness

Remediation is undertaken in order to re-
duce risks to human health and the en-
vironment. For economically viable land 
remediation, cost and liability considera-
tions often lead to the choice of conven-
tional remediation methods. Innovative 
and in particular in-situ treatment tech-
nologies are usually perceived as being 
linked to higher uncertainties, therefore 
they meet market barriers and acceptance 
problems. The most obvious way to coun-
ter these barriers is to provide technical 
guidance for innovative technology appli-
cations. With such guidance, the certainty 
for successful remediation can effectively 
be increased. 

Consequently, model protocols and guid-
ance for technical reliability of selected 
technologies have been compiled and 
condensed regarding the following tech-
nologies: i) permeable reactive barriers, 
ii) in-situ bioremediation, with a focus to 
anaerobic bioremediation technologies, 
iii) in-situ thermal remediation technolo-
gies, and iv) in-situ chemical remediation, 
with a focus to chemical oxidation appli-
cations (Birke (2007)). Those technologies 
have been chosen partly for their suc-
cessful application experience in some 
European countries, and partly for being 
considered as having a high potential for 
Europe-wide successful application. For 
each of these technologies, the model 
protocols give guidance for the screen-
ing, selection, design, implementation 
and monitoring phase. Where applica-
ble, the decommissioning phase is also 
considered. Application of such qualita-
tive preassessment criteria together with 
quantitative effectiveness guidelines will 
lead to reasonable technology choices 
and efficient technology implementation. 
Finally, successful demonstrations qualify 
for verification of applied innovative tech-
nologies.

Project Reporting Guidelines

A remediation project usually comprises 
several subsequent stages, starting from 
risk assessment and ending with site clo-
sure. Apart from the technical aspects of 
remediation processes, also financial, le-
gal and social aspects play a non-negli-
gible role for the implementation of land 
remediation measures. Therefore, “good 
quality” remediation projects require very 
comprehensive considerations. Structur-
ing these manifold aspects of land re-
mediation means to give practitioners a 
hands-on tool to actually check that rele-
vant issues have been considered, thereby 
increasing the prospect for remediation 
success and for positive perception of the 
remediation. 

For these reasons, generic guidelines 
have been formulated, guiding the prac-
titioner by means of questions through an 
entire demonstration project (Henstock 
(2007)). By answering these questions 
and documenting the reasons for deci-
sions made, a transparent and traceable 
project documentation evolves. Within 
these guidelines, also relevant national 
literature and links are referenced in or-
der to provide “good quality” detailed 
information sources where needed and 
available. Such comprehensive and proc-
ess supporting project documentation not 
only enables organizations to hold specific 
project experience even when key experts 
leave the organization, but at the same 
time gives an excellent basis for project 
publication or application for verification, 
thereby illustrating the organization’s ex-
pertise and improving its reputation. 

Sustainability Assessment

Remediation projects aim locally at a 
“cleaner environment”, but yield second-
ary environmental impacts such as waste 
water or greenhouse gases. As today cost 
considerations and site-specificities often 
result in conventional treatment applica-
tions such as containment, “dig and dump” 
or “pump and treat”, the significant sus-
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tainability potential of innovative and in 
particular in-situ treatment technologies 
remains neglected. Consequently, the 
implementation of a sustainability assess-
ment system accounting for the eco-ef-
ficiency of remediation measures could 
considerably contribute to strengthening 
the competitiveness of innovative and in 
particular in-situ technologies.

Case studies have shown that existing 
analytical sustainability assessment tools 
like life-cycle assessment (LCA) can mean 
enormous, and therefore, not viable ad-
ditional work load in a remediation de-
sign process. Furthermore, LCA results 
for different impact categories tend to 
show synchronised results, thus illustrat-
ing a clear need for a simplified and more 
practicable approach. Such an approach 
is outlined in the following subsections 
(see also Müller (2007)).

General Procedure for Assessing 
Environmental Impacts

A simplified model protocol to analyse 
material- and energy-flows has been 
developed which in a first stage aims to 
identify environmentally relevant meas-
ures and in a second stage focuses on few 
selected impact categories such as energy 
consumption, water use, waste genera-
tion, and global warming. The recom-
mendation is a tiered approach starting 
from a qualitative pre-assessment of wid-
er environmental effects of remediation 
projects and technologies, recommend-
ing a simplified quantitative analysis as a 
central second tier of assessment. A full 
LCA is the third tier. Using a tiered or step-
wise approach allows for variation in the 
amount of data and work required and 
the overall effort remains proportional 
to the size / costs of a project. In mov-
ing from a lower to a higher tier there is 
a growing demand on data and by the 
reduction of the level of uncertainty an in-
creasing significance of the results. With 
regard to soil and groundwater remedia-
tion projects and technologies the assess-
ment of wider environmental impacts will 
regularly include two tiers, a Qualification 

Phase and a Simplified Analysis of wider 
environmental impacts. A full LCA might 
be appropriate for large site remediation 
projects (‘mega-sites’).

Here, transparency and reproducibility 
are fundamental elements which require 
adequate reporting of all inputs, consid-
erations and judgements at each tier. 

Defining Options, Goal and Scope

As a prerequisite the remediation options 
under assessment have to be defined and 
explained. One remediation option, a 
conventional and frequently applied ap-
proach, serves as a “reference scenario” 
and baseline for comparisons.

Additionally, the overall goal(s) of the re-
mediation project and the goal of the as-
sessment of environmental impacts have 
to be described. The scope of the assess-
ment procedure is defined by project (sys-
tem) boundaries and the functional unit. 
Here, project boundaries are technical 
and geographical boundaries as well as 
the timeframe of the project.

Geographical boundaries are understood 
in a broad sense. Geographically sepa-
rated remediation facilities are part of the 
‘system’, as environmental effects caused 
by the operation of off-site-treatments 
have to be included in the overall assess-
ment. Effects from installation or closure 
of such facilities are considered only if 
they are closely related or caused by the 
project itself.

Boundaries in time are defined along the 
duration of the reference scenario. De-
pending on the remediation approach 
and technologies theoretically employed 
within the reference scenario, the dura-
tion may vary from less than one year 
up to one generation. Mega-site projects 
where risk management will last for much 
longer periods, might be exemptions.

The ‘functional unit’ provides the basis for 
comparisons of remediation projects or 
technologies. Given the intention that re-
mediation seeks to destroy or immobilise 
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contaminants the ideal overall functional 
unit is pollutant mass. As the approxima-
tion of this parameter may be difficult in a 
lot of situations, 

‘Cut-off’-Criteria are generally a part of 
the definition of the scope of a LCA. They 
have to be developed for tiers 2 and 3.

Qualification of Environmental Im-
pacts (Tier 1)

The first tier for assessing environmental 
impacts gives emphasis to understand 
and qualify the relevance of processes 
which are part of remediation projects or 
technologies. Therefore the assessment 
is undertaken qualitatively, considering 
impact categories in a more generic way. 
The significance of wider environmental 
impacts depends on the intensity and du-
ration of processes.

Each considered option is characterized by 
a comprehensive outline of key elements 
and major processes within a life cycle. 
The description should be supported by 
appropriate means of visualisation.

Adapted from Schmitz & Paulini (1999) 
and Suer et al. (2004) the environmental 
impact categories shown in Table 1 <table 
1 goes near here> are recommended as 
a basis. Adaptations should be reported 
and explained.

According to the list of environmental im-
pact categories and starting with a ‘ref-

erence scenario’ all options are classified 
with regard to the different selected envi-
ronmental impact categories according to 
the likely significance of impacts. Related 
to each classification a brief explanation 
should give reference to most relevant 
elements and processes, with a high rel-
evance being assigned to processes caus-
ing intensive or long lasting environmen-
tal impacts. 

The results of the Qualification Phase 
shall be displayed by

An overview table of all considered 
remedial options and the classifica-
tion of the qualified environmental 
impact categories,

figures introducing the key elements 
of each remedial option,

tables or figures explaining the 
processes involved in the different 
key elements of a remedial option, 
indicating processes causing signifi-
cant environmental impacts.

Simplified, Quantitative Assessment 
of Environmental Impacts (Tier 2)

The second tier for Assessing Environ-
mental Impacts aims at enhancing the 
understanding of the relevance of dif-
ferent processes involved in remediation 
projects or technologies and at a first 
quantitative qualification of the signifi-
cance of the caused wider environmental 

•

•

•

INPUTS energy consumption SECONDARY 
IMPACTS

global warming

use of minerals acidification

land use photochemical smog

water consumption ozone depletion

OUTPUTS waste generation eutrophication

emissions to air human toxicity

emissions to surface water aquatic toxicity

terrestrial toxicity

Table 1:
List of Environmental Impact Categories for qualifying environmental impacts of remediation 
projects and technologies (Tier 1)
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impacts. The Inventory Analysis and the 
Impact Assessment are performed quan-
titatively but with a focus to

those processes which have been 
assigned as being of major rele-
vance and

few selected impact categories.

For the purpose of identifying processes 
of major relevance in terms of the linked 
environmental consequences, the ‘Cut-
off’-value for the Life Cycle approach un-
der tier 2 can be set to 20 %. Processes 
which are likely to cause less of the total 
balance can be neglected for Inventory 
Analysis and Impact Assessment.

According to the final list of relevant proc-
esses and environmental impact catego-
ries an inventory analysis and impact as-
sessment is performed. The environmen-
tal impacts are calculated for all options 
under consideration. On the basis of the 
results for the ‘reference scenario’ the 
results of the further options can be nor-
malised.

The results of the Simplified Assessment 
Phase shall be displayed by

tables or figures explaining the proc-
esses involved in the different key 
elements of a remedial option and 
indicating processes with significant 
environmental impacts,

an overview table on all considered 
remedial options and the results of 
the assessment of selected environ-
mental impacts, and

figures (e.g. barcharts) indicating 
the assessment results normalised 
with respect to the ‘reference sce-
nario’.

Environmental Efficiency Assessment 
in Land Remediation

Evaluation of land remediation options

To evaluate land remediation options for 
a specific site any assessment of wider 

•

•

•

•

•

environmental impacts should cover and 
report on Tier 1 and 2. The selection of 
the best suitable remedial option should 
consider separate specifically defined 
projects. The assessment of wider envi-
ronmental impacts should be made on 
the basis of such specific projects. Possible 
trade-offs and synergies between projects 
can be indicated under the wider umbrel-
la of a ‘site remediation concept’.

Evaluation of innovative remediation 
technologies

To evaluate innovative remediation tech-
nologies it is recommended to employ a 
‘preliminary’ assessment of wider envi-
ronmental impacts, covering and report-
ing Tier 1 and 2. The innovative technol-
ogy and the chosen conventional ‘refer-
ence technology’ should usually refer to 
the same remediation technology group.

According to the ‘preliminary’ assessment 
the monitoring of wider environmental 
impacts during the field demonstration 
has to be designed and included in the 
test plan for the demonstration project. 
Adequate documentation and reporting 
is required.

The report of a demonstration project 
should regularly include a section ex-
plaining and evaluating wider environ-
mental impacts caused by the application 
of the technology and the results of the 
‘preliminary’ assessment. Further specific 
sections should provide:

descriptions of the chosen technol-
ogy and the ‘reference technology’ 
and of those processes causing sig-
nificant wider environmental im-
pacts;

description and results of the moni-
toring implemented during the dem-
onstration phase;

a report and the results of a simpli-
fied, quantitative assessment of wid-
er environmental impacts; and

the comparison of wider environ-

•

•

•

•
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mental impacts against the ‘refer-
ence technology’.

This tiered approach of assessing the wid-
er environmental effects of remediation is 
expected to be useful to i) allow the com-
parison of different remediation technolo-
gies with regard to sustainability issues; 
ii) stimulate the consideration of wider 
environmental effects during the selec-
tion and implementation of remediation 
projects; and iii) make advantages of in-
novative remediation technologies visible 
and understandable. 

Conclusions

Successful remediation projects are a 
key for market acceptance and uptake 
of innovative technologies. By providing 
technical guidance for remediation ef-
fectiveness, the certainty of successful re-
mediation can be increased. Additionally, 
generic guidance for project reporting is 
an efficient tool for achieving transparent 
and traceable processes, thereby yield-
ing reason-based “good quality” process 
documentation. From a strategic point 
of view, such guidance is a generic ba-
sis for technology verification processes. 
Moreover, the assessment of environmen-
tal efficiency of remediation processes re-
flects increasingly important issues of the 
ecological footprint of processes. Conse-
quently, environmental efficiency assess-
ment should also be part of a European 
Environmental Technology Verification 
procedure. 

Overall, open questions regarding a viable 
ETV system in the field of soil and ground-
water remediation remain, especially for 
in-situ applications which are character-
ized by tailor-made solutions and site-
specific uncertainties. Consequently, the 
development of a sound, practicable and 
generally accepted European ETV system 
is regarded as a challenge.   
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Introduction 

The Environment Agency for England 
and Wales estimate that between 5,000 
– 20,000 sites could present ‘problem 
sites’ under the Environmental Protection 
Act 1990.

The Water Framework Directive and the 
daughter directive on Groundwater also 
require action to reduce contamination.  
The Environment Agency (England and 
Wales) estimate that we have lost 425,000 
cubic metres of groundwater every day 
since 1975 due to pollution.

There are certainly significant and com-
plex remediation challenges; the question 
is how can we build confidence in the ap-
plication of clean up technologies?

CL:AIRE (Contaminated Land: Applications 
in Real Environments) is an environmental 
industry-focused, not-for-profit organisa-

tion created in 1999 in the UK to facilitate 
the field demonstration of remediation re-
search and technology, including innova-
tive methods for site characterisation and 
monitoring. CL:AIRE combines the roles of 
facilitator, reviewer and knowledge trans-
fer partner for scientifically credible reme-
diation projects.  As facilitator the organi-
sation has completed or has ongoing 36 
Technology Demonstration and Research 
Projects across the country with over 70 
partners such as Rio Tinto, Shell, National 
Grid and English Partnerships.

The uniqueness of the organisation is its 
interaction with a composed panel of in-
dependent land remediation experts from 
industry and academia, called the Tech-
nology & Research Group (TRG).  The CL:
AIRE TRG act as an independent advisory 
panel who review and vet all remedia-
tion projects applying to become ‘CL:AIRE 
projects’, so that reliable, scientifically 
credible and authoritative information is 

2.7 CL:AIRE – Building Confidence in Remedia-
tion

Jane Forshaw

ABSTRACT

How can we build confidence in the use of remediation technologies?  This paper exam-
ines the specific issues at the technology level, including lessons learnt from past contam-
inated land projects.  Other important influences include the effects of communication, 
customer behaviour in the market place and training and accreditation.  

Additional insight is provided by an assessment of future scenarios which could impact 
on the contaminated land market in Europe up to 2015.
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supplied to the marketplace. Knowledge 
transfer provides the final piece of the CL:
AIRE process. All CL:AIRE projects passing 
through this review facility are dissemi-
nated or made available to its contacts 
of 4700 people working within the Euro-
pean contaminated land community but 
principally the UK.  

CL:AIRE has a unique position within 
the UK contaminated land industry with 
respect to links with government depart-
ments and organisations, and points to 
CL:AIRE’s overall strategy for building 
confidence in the contaminated land mar-
ketplace.

Indeed, key responsible UK Governmen-
tal Departments require that the Regional 
Development Agencies engage CL:AIRE 
on all major regeneration schemes that 
involve remediation. Similarly, UK Re-
search Councils recognise the value of 
CL:AIRE’s dissemination programme to 
UK research and pay CL:AIRE a facility 
cost for these services for each Research 
Council project that is also approved as a 
CL:AIRE Research Project.

CL:AIRE is increasingly dedicated to both 
driving forwards standards in remediation 
and sharing knowledge within Europe, 
and is forging partnerships with similar 
European organizations such as SKB in 
the Netherlands and through its work on 
projects such as EURODEMO. 

Building Confidence at the Spe-
cific Technology Level

One could argue that if treatment costs 
were 1,500 Euros/tonne then lack of 
confidence would be much less of an is-
sue – the cost dynamic would encourage 
greater risk taking.

In the absence of such marketplace driv-
ers we need to build confidence by:

ensuring thorough site characterisa-
tion

creating appropriate clean up ob-
jectives

•

•

ensuring objectives are met

understanding how a remediation 
technology couldwork.

How do we choose the right technology?  
Many specific parameters apply but in 
broad terms one needs to:

understand the nature of contami-
nation 

secure appropriate delivery part-
ners

build in enough time to derive the 
correct solution

understand the operating window 
for the technology

undertake appropriate pilot trials 
with scientific testing.

In considering specifics in selection of ap-
propriate technologies one might also 
consider:

site size

proximity and type of neighbours

distance to treatment facilities

client preference

requirement for the reuse of mate-
rial on site

time available for treatment. 

CL:AIRE is interested in sharing the learn-
ing points from projects, overarching 
points include:-

need for relevant, reliable data

include a process for validating and

invalidating data

good site investigation data is criti-
cal

treatment trials are important, and 
field trials give the greatest confi-
dence but time needs to be built in 

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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for testing

early involvement of technology 
vendors

odour issues can sometimes be 
overlooked when there is a need to 
rework materials on site.

Communication is crucial in ensuring that 
remediation projects proceed smoothly 
on site. Particular efforts should be made 
to keep local communities informed if one 
is to raise confidence. It is important to 
remember that you are dealing with real 
lives. When communicating it is important 
to:

give the best advice

be honest including if you do not 
know the answer

show confidence

reassure that you have best interests 
in mind

provide the options

remember that even a small project 
has significance

involve local media who usually leap 
on a ‘scare story’.

Building Confidence through Cus-
tomer Behaviour

A model which reflects the change in cus-
tomer behaviour as a technology matures 
in the market place has been developed 
by S. Francis Bourne and is known as the 
Adoption Process (see Fig 1).

In this model innovators are the people 
prepared to risk money inventing new 
products/ technologies, and are the ‘mad 
inventor’ types.

The early adoptors are the people who 
take up the technology successes e.g. 
plasma screen TV’s and Ipod’s.

They are also prepared to take a risk, but 
their choices are informed by the innova-

•

•

•

•

•

•

•

•

•

tors. These people are the section of the 
market who can most influence the poten-
tial take up of new technologies to get the 
acceptance by the wider marketplace.

CL:AIRE actively seeks out the contami-
nated land ‘early adopters’ to accelerate 
the take up of technologies and speed the 
acceptance of these new approaches to a 
larger audience.

‘Laggards’ are the people who still do not 
own a microwave! These people may also 
be technology and/or risk adverse. They 
may also be unaware of the possibilities.  
Many public sector clients could be said to 
fall into this bracket and yet these people 
are important gatekeepers to the take up 
of new technologies as they specify work 
in the contracts.

If we want to increase the take up of the 
state-of-the-art to improve then we must 
also work to improve knowledge and con-
fidence with this customer base, and im-
prove approaches to risk taking.

Building Confidence through Train-
ing and Accreditation

Many studies in the UK such as the Soil 
Guideline Value Task Force (SGVTF) and 
the National Brownfield Strategy Work-
shop 13th December 2006 demonstrated 
concerns for the poor levels of skills across 
the contaminated land sector. The SGVTF 
reported on a competency framework 

Figure 1: The Adoption Process
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demonstrating the range of skills provi-
sion needed from general regeneration 
to health-based impact assessments.

However fundamental questions remain 
such as:

Are the courses and guidance in 
place and it 

       is just a question of take up?  

Are there real gaps in the provision 
of courses?

How do we incentivise learning, eg. 
evidence- based continuous profes-
sional development?

One answer could be to set up an ac-
creditation scheme for contractors and 
consultants which would require evi-
denced-based competency. This would 
include professional competency of staff, 
financial stability and technological and 
plant capabilities.

•

•

•

In this way confidence could be improved 
by the award of accreditation from an in-
dependent body.

However, such a scheme would need to 
take account of the encouragement of in-
novative technologies.

Environmental technology verification is 
also being explored at the moment but is 
fraught with difficulties such as:

verification could lead to less think-
ing about the technology but move 
into warranties and potential litiga-
tion

more tricky for clean up technolo-
gies,

perhaps better for monitoring and 
sampling kit

technology performance envelopes 
have so many unique features that 
it is difficult to guarantee transfer-
ability.

•

•

•

•

2006-08 2009-12 2013-15

Market + 
Externals

Continuation and enhancement of UK reme-
diation tax breaks, other incentives

Introduction of practical waste guidance 
from DEFRA

Improved clarity on risks for assessment from 
DEFRA, EA

Transposition of EU environmental liabilities 
directive

Major UK developments in Thames Gateway, 
Olympics

Increase in landfill tax escalator

•

•

•

•

•

•

EU soil framework direvtive

80% brownfield quota for new 
housing in UK

Possible opening of Asian mar-
kets for remediation

2012 Olympics in London

Part IIA-driven remediation

•

•

•

•

•

UK Olympic legacy

MOD execute its ob-
ligations on land 
cleanup

Potential legislation in 
UK to ban landfill of 
soils

•

•

•

Product 
and Service 
Offerings

New assessment and remediation solutions 
for current sites

• New remediation solutions for 
complex sites

•

Enabling 
technolo-
gies

Improved application of current technolo-
gies, funded R&D for new technologies and 
improved brokering

• Electrochemical, advanced 
thermal and biochemical so-
lutions

• Breakthroughs in bi-
okinetics and nanote-
chnology

•

Required 
UK Industry 
enablers

Improved training and accreditation

Improved remediation plant capacity

Ongoing DTI funding for near-market and 
long-term R&D

More realistic remediation contract liabilities 
and terms

Govt database on remediation technology 
approvals

Enforcement of Part IIA by Local Authorities

•

•

•

•

•

•

DTI trade mission to E Europe 
for remediation

Consolidation & cooperation in 
UK suppliers 

Availability of improved market 
knowledge

•

•

•

Table 1: Strategic roadmap for UK Contaminated Land Remediation Sector up to 2015
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Future Scenarios

Useful analysis of the merging markets 
for contaminated land technologies has 
been undertaken by The UK Centre for 
Economic and Environmental Develop-
ment (UK CEED).

The roadmap covers the developments 
required in products, services, supporting 
technology platforms and underlying in-
dustry capabilities for the period to 2015.

The roadmap could be viewed as a vision 
for how contaminated land companies 
can seize on these opportunities.

In addition, the full impact of global 
warming is slowly shifting the way carbon 
is evaluated in the economy.

CL:AIRE is working with National Grid and 
Dupont to prepare a carbon calculator for 
remediation technologies and the compa-
rable carbon impact of landfilling.

We believe that in future it will be just as 
important to tick a health and safety box 
as well as a low carbon technology box.

The UK CEED report also examines key 
drivers which are predicted to impact on 
the contaminated land industry. The influ-
ence of such drivers will also offer confi-
dence for instance:

Political drivers

degree of EU harmonisation

EU expansion

Economic drivers

Land/Property values

Public sector funding for reme-
diation, especially in Eastern Eu-
rope (eg tax incentives)

Sociological drivers

public view of contaminated land 

public desire to protect green 
space

•

*

*

•

*

*

•

*

*

Technological drivers

cost of remediation

availability of new assessment 
and monitoring technologies

Environmental drivers

evidence of health impacts from

Legislative drivers

development & harmonisation of 
land remediation standards

proposed EU directives Waste, 
Soil, Water, Groundwater.

Different scenarios can be drawn for the 
industry based on the uncertainty and de-
gree of impact for each driver.

Conclusions

To completely address confidence build-
ing it is necessary to take careful account 
of a wide range of influences.

It is also useful to step into future scenar-
ios to assess how external influences may 
impact on confidence based issues.

The provision of peer-reviewed, scien-
tifically robust case studies such as those 
provided by CL:AIRE (UK), SKB (Nether-
lands) and the EURODEMO project as-
sist in raising confidence by transparently 
demonstrating when a technology can be 
either successful or inappropriate.
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Introduction 

Since 1990, the United States Environ-
mental Protection Agency (USEPA) and 
the German Federal Ministry for Educa-
tion and Research (BMBF) have worked bi-
laterally to identify, understand and apply 
innovative technologies and policies for 
remediation and sustainable revitalization 
of contaminated sites in both country. 

In 2000, the U.S.-German Bilateral Work-
ing Group (BWG) embarked on its Phase 
3 with a focus on providing tools and 
techniques for facilitating revitalization 
of potentially contaminated sites. Also in 
2000, the Interstate Technology and Regu-
latory Council (ITRC) in the U.S. joined the 
BWG. By 2001, the BWG had identified 
more than 40 obstacles to revitalization 
which occurred in both countries. From 
2001-2005 (Phase 3), the BWG worked 
to develop tools and techniques for over-
coming these obstacles.  

The BWG selected “model projects” 
(projects which were characterized as 
having success in at least one area of re-
vitalization) in each country. There were 
13 projects selected in the U.S. and 10 
projects selected in Germany. (Additional 
information on the model projects is avail-
able at: http://smarte.org/smarte/re-
source/sn-model-projects.xml?page=1.) 
The BWG requested that model project 
representatives participate in five joint 
workshops (and two final conferences) on 
the following revitalization topics: eco-
nomic tools, environmental risk assess-
ment and communication tools, project 
management and marketing tools; social 
aspects of revitalization and sustainable 
reuse. Information collected from the 
model projects and the model project rep-
resentatives was used to develop the two 
primary Phase 3 products.

Sustainable Management Approaches and 
Revitalization Tools – electronic (SMARTe) 

2.8 Use of Integrated Planning Tools for Revitali-
zation:
SMARTe (U.S.) and START-UP Plan (Germany)

Ann Vega, Juergen Braun, Dale Medearis

ABSTRACT

In 2001, the US-German Bilateral Working Group (BWG) identified more than 40 ob-
stacles to site revitalization which occurred in both countries. From 2001-2005, the BWG 
developed tools and techniques for overcoming these obstacles. Five joint workshops 
were held on the following revitalization topics: economic tools, environmental risk as-
sessment and communication tools, project management and marketing tools, social 
aspects of revitalization and sustainable reuse.  

Information from these workshops, in addition to information collected from “model” 
projects, was used to develop SMARTe (U.S.) and the START-UP Plan (Germany). Sustain-
able Management Approaches and Revitalization Tools – electronic (SMARTe) is a web-
based, decision support tool that helps communities and other revitalization stakehold-
ers select revitalization options. The START-UP Plan was developed to assist redevelop-
ment stakeholders in preparing a target-group specific, integrated project and business 
plan. Currently, these products are being applied at different sites/areas within the U.S. 
and Germany, respectively, in order to test their usefulness and usability.
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is a web-based, decision-analysis tool, 
developed in the U.S. to aid communities 
and other revitalization stakeholders in 
evaluating options for site revitalization. 
In Germany, the START-UP Plan was de-
veloped to assist redevelopment stake-
holders in preparing a target-group spe-
cific, integrated project and business plan.  
The two products complement each other 
in that information from both Germany 
and the U.S. are contained in both. Cur-
rently, both products are being applied at 
different sites/areas within the U.S. and 
Germany in order to test their usefulness 
and usability.

The following sections will give an over-
view of SMARTe and the START-UP Plan 
and share case study information regard-
ing the use of these products in the U.S. 
and Germany, respectively.

SMARTe

Purpose/Description

SMARTe (at smarte.org, see Figure 1) is 
a web-based decision analysis tool that 
provides information, tools, and decision 
analysis to support revitalization and the 
evaluation of future reuse scenarios of a 
potentially contaminated site. In general, 
SMARTe integrates the following key ele-
ments: visioning (future land use), stake-
holder involvement (including communi-
ties), economic viability (financing, market 
costs and benefits), environmental issues 
(site assessment, risk assessment and risk 
management), liability, and community 
benefits. It currently contains informa-
tion, links, best practices and electronic 
analysis tools that can help stakeholders 
work through the revitalization process. 
In October 2007, SMARTe will have full 
decision-analysis capability so that the in-
terests and needs of different stakeholder 
groups can be considered. SMARTe will use 
multi-criteria decision analysis to allow a 
diverse group of stakeholders to compare 
different reuse options and reach agree-
ment regarding the reuse of a site/area.  

SMARTe provides an interactive techni-

cal guidance program with analysis ca-
pabilities developed solely with open-
source software employing World Wide 
Web Consortium (W3C) standards. The 
open-source philosophy is aimed at shar-
ing information at all levels, gathering 
and responding to feedback for continu-
ous improvement, and encouraging users 
to supply functionality and content. For 
SMARTe, this consists of sharing content 
and all resources, operating a continuous 
feedback option, and encouraging users 
to submit case studies that can be shared 
with the SMARTe community of users. 

Development Team

SMARTe is being developed cooperatively 
developed by the USEPA’s Office of Re-
search and Development and Office of 
Brownfields Cleanup and Redevelopment, 
the German BMBF, ITRC, and other experts 
including those from universities, local 
governments, lawyers, developers, com-
munity groups, private consultants, and 
regulators. All users are invited to give 
continuous feedback (using the feedback 
buttons around the site) and are therefore 
also considered part of the development 
team.

Development Approach

SMARTe’s components are being devel-
oped in a phased approach (see Figure 2). 
The phases of development start, for each 
component of SMARTe, with relatively 
simple textual information and access to 
databases, followed by stand-alone anal-
ysis tools that support each component of 

Figure 1: SMARTe Home Page
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SMARTe, and then completed by integrat-
ing all components using a multi-criteria 
decision analysis engine.  

Feedback from the user community and 
new information received through work-
shops, the open literature, participation 
in national and international confer-
ences, experts, and review comments are 
incorporated into SMARTe on an annual 
basis. SMARTe also is peer reviewed and 
reviewed by quality assurance personnel 
on an annual basis.

SMARTe 2007

SMARTe 2007 includes a variety of tools 
as well as basic functions (for example, 
search functions and feedback capability).  
Information, links and additional resourc-
es are currently provided in SMARTe 2007 
for the following topics and subtopics:

Getting Started (revitalization plan 
strategy, project stakeholders, time-
line of events, case studies, previous 
site use examples, environmental 
stigma)

Site Description

Future Land Use (vision, previous 
plans, revitalization motivation, re-
gional and local needs, marketing 
the project benefits, sustainable 
practices, keys to success, innova-
tive project features, construction/
demolition)

•

•

•

Community Involvement (descrip-
tion and demographics, communi-
cation)

Environmental Management/Site 
Assessment (USEPA Brownfields 
Road Map, infrastructure considera-
tions, all appropriate inquiry, envi-
ronmental schedule)

Environmental Management/Risk 
Assessment (public health, USEPA’s 
Integrated Risk Information System 
(IRIS), USEPA’s Exposure Factors 
Handbook, National Exposure Re-
search Lab)

Environmental Management /Risk 
Management (risk-based corrective 
action, remediation/cleanup, long-
term stewardship)

Liability (liability risk concerns, reg-
ulatory liability, third party liability, 
environmental insurance)

Financial Analysis (financial man-
agement and controls, market anal-
ysis, economic risk analysis, estimat-
ing economic viability, lender issues, 
investor issues, key financial indica-
tors, information and advisory serv-
ices, long term economic impacts)

Sources of Money (public financing, 
private financing, foundation fund-
ing)

Project Schedule

Other (model projects, internet 
links, bibliography, glossary, acro-
nyms, quality assurance, US-Ger-
man Workshops)

Additionally, the following checklists are 
available:

Land reuse options

Select a consultant

Select a lawyer

Purchasing a brownfield property

•

•

•

•

•

•

•

•

•

•

•

•

•

Figure 2: SMARTe Schematic
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Finding and insurance broker

Selecting a developer

Understanding units of measure-
ment

Writing a request for proposals for 
environmental site assessment or 
cleanup

Finally, the following analysis tools are 
available:

Public participation

Potential stakeholders

Net revenue calculator

Financing resources

Human health risk calculator (early 
stages of development)

Site characterization

Monitoring data analysis

SMARTe is scheduled to be updated annu-
ally to make revisions and improvements 
to the site based on user feedback. The 
complete decision support capabilities will 
be available in SMARTe 2008 (scheduled 
for release October of 2007).  

Outreach

To raise the awareness of SMARTe’s ex-
istence, it is presented and demonstrated 
at national and international confer-
ences, workshops, and training sessions 
periodically throughout the year. In addi-
tion, a tutorial icon on the web-site pro-
vides users with navigational instructions 
for SMARTe. It is important to note that 
because SMARTe was developed using 
open-source software, the code is freely 
and completely accessible world-wide.  
Based on web-site usage, 57 countries 
have accessed SMARTe to date. USEPA 
does request that other countries who find 
the code useful provide this information 
to us (either through the feedback buttons 
or direct contact). It is very important to 

•

•

•

•

•

•

•

•

•

•

•

USEPA to receive constructive feedback 
regarding the utility of the site. Addition-
ally, it is particularly useful for USEPA to 
receive information regarding any im-
pacts SMARTe has on a specific project.

Feedback

Feedback can be entered by any user at 
any location on the SMARTe web-site.  
Users simply click on a feedback button 
and enter their comment.  The comment 
is placed into the feedback database 
which is accessible by the members of 
the SMARTe Technical Development Team 
(STDT). As team members review and re-
spond to comments, non-anonymous us-
ers (i.e., those who set up a user account) 
will receive email messages documenting 
progress. If the user suggests changes 
and the STDT accepts these suggestions, 
the changes are first made to a non-pub-
lic site, and then appear on smarte.org 
after they have been peer reviewed and 
satisfied quality assurance requirements.

Testing – Beta Test Sites

The tools and resources within SMARTe 
continue to be tested and expanded 
for the broadest possible application.  
SMARTe testing occurs via “beta test 
sites.” Beta test sites are U.S. brownfield/
site revitalization projects that are in the 
beginning stages of site redevelopment or 
that have encountered an obstacle pre-
venting the project from moving forward.  
USEPA identified several potential sites 
that would be willing to use SMARTe to 
determine whether or not it was useful in 
getting them started and/or in overcom-
ing any obstacles encountered. Beta test 
sites provide direct and practical feed-
back on the usefulness and usability of 
SMARTe along with providing input re-
garding future tools.  USEPA currently has 
three active beta test sites: Stella, Missouri 
(MO);  Rittman, Ohio (OH); and Scotts-
bluff, Nebraska (NE). Each beta test site 
works with two SMARTe liaisons: (1) a 
USEPA employee and (2) a Technical As-
sistance to Brownfields (TAB) Coordinator 
(grant given by USEPA).  Two of the beta 
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test sites are just beginning to provide 
SMARTe feedback; however, the residents 
of Stella, MO have been providing feed-
back since the spring of 2005.

Stella, MO

Stella, MO became a beta test site in 
December 2005.  Stella is a small, rural 
community in southwest Missouri. The 
current population is 178. However, pre-
viously, a now-closed hospital (Cardwell 
Memorial) drew many people to the area 
to live and work in Stella.  Many doctors 
received their education at this hospital 
and the hospital served people in two 
counties. The Cardwell Hospital closed 
in the 1980s and the site began to de-
teriorate. In October 2004, Stella resi-
dents approached USEPA’s Region 7 staff 
concerning the abandoned hospital site.  
Residents were concerned that the di-
lapidated building posed a safety hazard, 
primarily due to the proclivity of children 
to play inside of the building. In February 
2005, USEPA Region 7 received a peti-
tion signed by over 700 individuals who 
lived in and around Stella, requesting that 
USEPA help cleanup the former Cardwell 
Hospital site. USEPA Region 7 conducted 
a sampling investigation in May 2005 at 
the former hospital site and attended an 
initial community meeting to discuss the 
status of site.  In August 2005, USEPA Re-
gion 7 decided that the site was eligible 
under CERCLA (Superfund) to conduct 
removal action primarily due to asbestos 
contamination.

In September 2005, USEPA Region 7 re-
quested assistance from Kansas State Uni-
versity (KSU) to help with reuse planning.  
A KSU professor and Technical Assistance 
to Brownfields (TAB) Coordinator travelled 
to Stella to see the site and meet with the 
core revitalization committee. KSU Land-
scape Architecture students worked with 
the town of Stella from November 2005 to 
April 2006 to develop a plan for the reuse 
of the Cardwell Hospital site. During this 
process, USEPA Region 7 and the KSU TAB 
Coordinator suggested to USEPA’s Office 
of Research and Development (ORD) that 

Stella would be a good SMARTe beta test 
site.  The application was completed and 
Stella became the first SMARTe beta test 
site in December 2005. In January 2006, 
USEPA ORD representatives travelled to 
Stella to meet with the core revitalization 
committee and to demonstrate SMARTe.  
USEPA began monthly conference calls 
with the Stella core committee in March 
2006 to obtain SMARTe feedback. USEPA 
Region 7 began demolition [Fig. 3] of the 
Cardwell Memorial Hospital on July 5, 
2006 (delays occurred due to Hurricane 
Katrina). The site was deemed ready for 
reuse in August 2006.  

Stella residents have provided several im-
portant pieces of SMARTe feedback since 
becoming a beta test site.  The main ob-
stacle Stella faced was finding funding for 
revitalization.  SMARTe has helped Stella 
community members:

Become educated regarding where 
to start and what questions to ask

Identify social, environmental, and 
economic issues to be aware of/
keep in mind

Find ideas for financial resources for 
site characterization and revitaliza-
tion 

Obtain information related to pre-
serving cultural heritage

Additionally, Stella residents have pro-

•

•

•

•

Figure 3: Cardwell Memorial Hospital Demoli-
tion, Stella, Missouri
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vided suggestions for improving SMARTe 
such as including additional information 
regarding:

Building a gas station - guidelines, 
permits, restrictions.  

Funding for ball parks and play-
grounds and any guidelines, restric-
tions, etc.

Creating a health clinic - guidelines, 
restrictions, funding

Creating a chemical-free golf 
course

Real estate issues, for example, titles 
and deeds and how to find informa-
tion related to land ownership

How to create a storm shelter

USEPA plans to continue to work with 
Stella residents through at least Decem-
ber 2007.

Future Activities

Future activities include on-going beta 
testing, outreach, continuous user feed-
back, and annual updates to add tools 
and address comments. Future versions 
of SMARTe will expand from a site-spe-
cific approach to a regional approach in-
cluding additional information regarding:  
regional and local land use planning, sus-
tainable reuse, project management, and 
brownscape design.

By combining access to information and 
data with environmental risk, community 
benefits, and economic analysis tools, 
SMARTe will enhance the decision mak-
ing process and help stakeholders devel-
op revitalization plans that can become 
marketing tools for their site. By providing 
potential solutions for sites where many 
obstacles and few benefits are perceived 
(that is, facilitating the reuse of contami-
nated sites), SMARTe will promote suc-
cessful, long-term site revitalization. 

•

•

•

•

•

•

START-UP Plan

Purpose / Description

The START-UP-Guidance was developed 
on the German side by the START-UP 
Project Group consisting of representa-
tives of consultancies, universities and 
research institutes. The START-UP-Guid-
ance supports the parties involved in 
brownfields projects in the preparation of 
development concepts. It describes the in-
terplay between the planning, economic, 
social and ecological aspects of brown-
fields revitalization. Based on the START-
UP Guidance, a START-UP-Plan that is a 
target-group specific, integrated project 
and business plan tailored to a specific 
brownfield can be developed. START-UP-
Guidance and START-UP-Plan are intended 
for property owners, investors and banks, 
real estate developers, politicians, resi-
dents and other affected parties, munici-
palities, public authorities, organizations, 
the scientific community, professionals in 
the field, and those required to carry out 
clean-ups.START-UP Guidance

START-UP Guidance

The purpose of this short but compre-
hensive guidance document is to encour-
age site-owners, and investors but also 
municipal decision-makers to redevelop 
brownfields and to provide a helping-
hand through the labyrinth of informa-
tion, interests and risks, be they real or as-
sumed (Barczewski, et.al., 2005; Ferber, 
et.al., 2005). In particular, the START-UP 
Guidance focuses on:

Identification of the major stakehold-
ers whose contribution is needed for 
successful Brownfield planning and 
redevelopment.

Development, design, and presen-
tation of a project vision,

Cooperation and effective com-
munication among redevelopment 
stakeholders of brownfield project 
developments.

•

•

•
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Links between the most crucial ele-
ments of brownfield redevelopment, 
covering topics such as:

Environmental conditions, ex-
amples and approaches for con-
taminated site identification and 
cleanup.

Economical considerations for 
projects, including how to raise 
funds, gain support, and finance 
a brownfield project.

Social concerns involved during 
the planning and development 
process, including community 
planning, land reuse is-
sues, and community 
revitalization groups.

Profiles of best practice 
examples that can be 
adapted and used for 
future redevelopment 
sites.

Additionally, the START-UP-
Guidance contains best practice 
examples of brownfield redevel-
opment projects:

The inner harbour of the 
city of Duisburg,

The „Heiterblick barracks“, city of 
Leipzig,

The “Burbacher Huette”, today 
known as “Saarterrassen”,

An industrial estate in the city of 
Lennestadt,

The former „Okal“-site, city of Titi-
see-Neustadt.

The ultimate goal of the START-UP- Guid-
ance is to enable the reader to compose 
START-UP Plans (site-specific brownfield 
redevelopment business plans).

START-UP Plan

The START-UP-Plan focuses on informa-

•

*

*

*

*

•

•

•

•

•

tion deemed critical for the respective 
stakeholders (urban planners, real estate 
experts, banking experts, residents, etc.). 
It organizes unstructured information, 
which may be available in databases, or 
as concepts or professional assessments 
and draws attention to the key topics 
necessary for information transfer and 
communication between involved parties, 
project planning and securing project 
funding. The aim of a START-UP-Plan is 
to obtain a scheme that comprehensively 
describes the economic, environmental, 
and social risks and opportunities of the 
planned project and thereby to enable 
and support an evaluation of the devel-
oped concept (Fig. 4).  

The description should be written in such a 
manner and in such detail as to permit all 
stakeholders to understand and evaluate 
the content of the plan. In consequence 
it has to:

be brief,

Be understandable at a glance,

Promote an integrated view of the 
overall costs and benefits,

Promote the thoughtful selection of 
issues which are important in a par-
ticular project,

List frequently asked questions of 
stakeholders,

Describe innovative ideas,

•

•

•

•

•

•

Figure 4: Information Pyramid for START-UP Plan
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Describe lessons learned,

Give hints and ideas for teaming 
and tasking,

Outline development steps and sug-
gest sequential orders for them,

List references,

Help to best present information,

Give information regarding key ele-
ments of project plans,

Emphasize budgeting (completeness 
and smart estimates) and budget 
controls.

The following steps for the development 
of a START-UP-Plan are recommended:

Analysis of the key features of the 
project idea,

Recognition of the need for integrat-
ed presentation of the project idea,

Determination of the audience, who 
is of key importance for the project,

Identification of the key information 
to be given to the audience,

Focus on key information in which 
the audience is interested,

Identification of the procedure to 
collect the information,

Design of the plan by thinking about 
how best to present the informa-
tion. 

Pilot-Testing the START-UP Plan

Current research showed that many 
guidelines pertaining to the management 
of brownfields were lacking in the terms 
of practical applicability and, hence, were 
rarely used (Schrenk, 2004, Samtleben 
and Schrenk, 2007).  As a direct conse-
quence, the START-UP Guidance was put 
through a four stage test.  

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Phase 1: Design of a questionnaire, selec-
tion of test sites

Phase 2: Drawing up the START-UP Plans 
based on the START-UP Guid-
ance

Phase 3: Analysis of the questionnaires, 
Workshops to discuss the START-
UP Plans, Interviews with con-
sultants

Phase 4: Implementation of the outcome 
in the START-UP Guidance.

Since people tend to be “blind” to their 
own shortcomings, the test was not con-
ducted by members of the research group 
but through external consultants who had 
no prior knowledge of the START-UP guid-
ance.  The test was partially subsidized by 
the BMBF (Federal Ministry of Education 
and Research) and site owners could ap-
ply and suggest a consultant to draw up 
the actual START-UP Plan.  One require-
ment to receive the subsidy was that the 
consultants had to actively report short-
comings and attend workshops after com-
pletion of the START-UP Plan to ensure 
that possible drawbacks of the guidance 
were recognized and mended.

The Pilot Sites

The former textile plant Lautex 

This site is located in the state of Saxony 
in former East-Germany. The site extends 
over 10,620 m² of which 3,510 m² are 
covered with buildings. Currently, some 
of the buildings are used as a garage or 
for storage (Fig. 5). The site was bought 
by the city of Dürrhennersdorf in order to 
revitalize it.  There is some contamination 
in the subsurface; but, according to state 
legislators, no active remediation is nec-
essary.  

The new owners have no plan for future 
use, so the START-UP Plan was developed 
to make recommendations regarding 
economically feasible management and 
revitalization options. 
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The former railroad yard Stuttgart

This property extends over an area of ap-
prox. 22 ha and is a prime location in the 
city of Stuttgart, one of the most industri-
alized regions of Germany (Fig. 6). It is 
located next to the mineral springs and 
public pools, the fair-ground, Gottlieb-
Daimler-Stadium, Carl Benz Center, Por-
sche Arena, Daimler Chrysler Museum, 
and the old city center of Bad Cannstadt.  
After the Deutsche Bahn closed the yard, 
the buildings were rented to tenants such 
as trucking companies and scrap metal 
merchants. By 2004, some 20 renters 
with 57 different businesses were present 
on the site. The START-UP Plan was imple-
mented for a part of the site.  It was devel-
oped to take into consideration the needs 
of the city of Bad Cannstadt (residential 
areas and small businesses) as well as the 
new owner (City of Stuttgart) and the vari-
ous renters. 

The Hart van Zuid site in Hengelo, Neth-
erlands

This site extends over approx. 50 ha.  It 
is a historic site (old steel industry) and is 
located between the railroad station and 
the “Twente Kanal” (Fig. 7). Currently, 
some of the area is used by the metal and 
electronics industry, but most of it is not 
in active use. The goal of the START-UP 
Plan was to find a concept to revitalize the 
area in an “upper-class” residential living 
and working area.  Furthermore there are 
possibilities that museums and the branch 
of a university could be relocated in the 
area. 

Current Status

The START-UP Plans have been drawn up 
and presented to the site owners as well 
as the START-UP Project Group. Generally, 
the owners were very happy with the out-
come and the ideas they obtained regard-
ing their sites. One of the START-UP Plans’ 
main features is their brevity.  Within ap-
proximately 10 pages, the reader obtains 
a good idea of options for the property.  

One main focus when offering the START-
UP Plans was that the sites were to repre-
sent different geographic, demographic, 
and economic locations. While the Stutt-
gart site, for example, is located in a de-
mographically gaining and economically 
booming area, the Lautex site is the op-
posite. Nevertheless, the START-UP Plans 
were usable to draw up possible manage-
ment options for the different locations.

Figure 5: Textile Plant Lautex, Saxony

Figure 6: Former Railroad Yard, Stuttgart

Figure 7: Hart van Zuid Site, Hengelo, Neth-
erlands
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In late 2006, the questionnaires and the 
outcome of the workshop were evalu-
ated and incorporated into the START-UP 
Guidance. Hence, currently the new and 
improved “Start-Up Guidance 2007” is 
available for use to consultants, site own-
ers, cities, etc.

Conclusions

Sustainable development of urban regions 
is a high priority in Germany and the Unit-
ed States. Nowhere is this better reflected 
than in the ambitious policies to restore 
derelict and contaminated properties. As 
Germany and the U.S. work to sustain-
ably redevelop contaminated properties, 
they are turning with greater regularity to 
the other to collaborate on the develop-
ment and application of innovative tools 
and programs. This has clearly been the 
experience in the creation and testing of 
SMARTe in the US and START-UP in Ger-
many. Consensus has already emerged 
proving the benefits gained through 
these unique and powerful decision tools  
SMARTe and START-UP are uncomplicated 
in their concept, powerful in their applica-
tions, public in their access, and proven in 
their results. 
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Open up markets for environ-
mental technologies

PROMOTE is developing an efficiency 
control and performance verification (ETV) 
system for soil/groundwater remediation 
and site characterisation/monitoring tech-
nologies. This activity is directly related to 
the Environmental Technologies Action 
Plan (ETAP) of the European Commission, 
where a lack of confidence in novel tech-
nologies and approaches has been listed 
as one of the most prominent barriers for 
technology implementation. 

A widely accepted and reliable system for 
performance testing and verification – ETV 
- was identified as a key tool to overcome 
the acceptance barrier for innovative tech-
nologies. In addition environmental tech-
nology verification and its acceptance by 
the 27 EU-Member States would provide 
a tool for allowing technologies, verified 

in one EU-Member State, to enter markets 
in other EU-Member States much faster.

A Preliminary European ETV Sys-
tem for Monitoring and Remedia-
tion Technologies

PROMOTE developed a basic system of 
environmental technology verification for 
monitoring and remediation technolo-
gies. By doing so PROMOTE defined the 
steps of the verification procedure. The 

2.9 PROMOTE- Verifying the Performance of 
Environmental technologies

Thomas Track

ABSTRACT

Implementation of innovative technologies needs a good strategy to overcome barriers 
and to be successful on the market. Environmental technology verification (ETV) is recog-
nized for its importance in most highly-industrialised countries. 

PROMOTE aims to provide protocols for ETV in the field of soil-groundwater remediation 
and site characterisation/monitoring. By this means PROMOTE will support fast market 
entry and acceptance for these technologies. PROMOTE will provide a verification system 
that has independent quality objectives. This kind of ETV will benefit new innovative 
technologies as well as established ones by providing them with sound credentials for 
the EU27 market.

At the current stage, PROMOTE has approached stakeholders to actively comment on and 
review the preliminary project results. The outcome of the PROMOTE project is likely to 
influence further European plans for ETV. 

PROMOTE is a European funded FP6 research initiative of 12 partners from 6 EU member 
states.

Figure 1: Basic steps of verification
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preliminary ETV procedure is designed 
as a vendor driven system. It is meant to 
provide valid results of a technology us-
ing fast, easy, and cost efficient ways. The 
procedure is divided in four phases: ap-
plication, design, verification and assess-
ment (Figure 1).

For the basic ETV system formal entities 
involved and their responsibilities were 
defined. The working procedure for the 
ETV system was set up. The verification 
phases consist of max. 11 steps to come 
to a verified technology (Figure 2). 

The obligatory forms, lists, protocols and 
guidelines that are required to run the ETV 
procedure were defined and are actually 
under testing.

Within the first assessment of the proce-
dure, the technology development stage 
and the scale of complexity of technolo-
gies turned out as most important points 
to be considered in the verification proc-
ess. Dependent on the development stage 
of a technology the efforts to be spend in 
time and money are varying due to differ-
ences in information and expertise avail-
ability. 

Bringing innovation to the market is one 
of the main goals for the ETV approach 
besides facilitating the access to new Eu-
ropean markets and the promotion of 
environmental technologies. Thus also 

technologies at prototype stage should 
be considered to speed up their market 
implementation.

To cover the wide variety of complexity 
and scale of site characterisation/moni-
toring and remediation technologies, a 
matrix of components for verifying claims 
has been set up (Figure 3). 

<Figure 3 goes near here>

Interacting with stakeholders 

At the current stage of the project, 
PROMOTE has approached 
stakeholders to actively com-
ment on and review the prelimi-
nary project results. Two open 
stakeholder meetings were held 
in November 2006, one in Brus-
sels, Belgium and the other in 
Frankfurt am Main, Germany. At 
these meetings a good mixture 
of representatives from various 
countries and groups, i.e. tech-
nology providers, regulators, 
service providers, landowners, 
consultants, and researchers 
came together. Participants ex-
pressed their particular inter-
est, potential benefit, as well as 

concerns of a system for environmental 
technology verification. The basis for the 
discussions were generic verification pro-
cedures that can be applied to all tech-
nologies in the field of soil-groundwater 

Figure 2: A preliminary sketch of a European ETV system 
– Formal entities and their work relations to each other as 
suggested by PROMOTE.

Figure 3: Matrix of components for verifying 
claims
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remediation and monitoring as proposed 
by the PROMOTE consortium. This includ-
ed establishment of new governmental 
bodies, data dissemination policy, reli-
ability and cost aspects. The discussions 
were quite intense since the outcome of 
the PROMOTE project is likely to influence 
further European plans for environmental 
technology verification. 

The Main goals of a European ETV system 
that stakeholders with different perspec-
tives agreed upon can be summarised by 
a few key points. An ETV system should be 
(I) valid, (II) fair and transparent, (III) cost-
efficient and fast, and (IV) unbureaucratic. 
Since the last point may generally appear 
to argue against any ETV system, espe-
cially for technology providers, it has been 
pointed out during the meeting that this 
is particularly not the case for a European 
ETV-system. That is, as the European mar-
ket has been generally characterised by 
its division into historically grown national 
and occasionally international markets. 
The real benefit of a European ETV system 
is its potential to unify these markets and 
hence allow technology providers access 
to the EU27 market.

ETV system testing and demon-
stration 

The testing strategy follows a tiered ap-
proach of reference site, project field site 
and open field site testing. For the refer-
ence site testing of the ETV procedure the 
test containers (up to 220 m³) are set up 
and arranged according to the require-
ments of the different measurement de-
vices.

The project field site testing will be done 
in Bydgoszcz/Poland at a former gaswork 
site in early autumn 2007. Also in autumn 
an open call for technology testing in ear-
ly 2008 is planed.

Elaborating a CEN Workshop agreement

To provide a sustainable procedure to es-
timate the performance of site characteri-
sation / monitoring and remediation tech-

nologies for soil-groundwater systems, 
PROMOTE decided to initiate the elabo-
ration of a CEN Workshop Agreement.

The CEN Workshop is a flexible working 
platform open to the participation of any 
company or organisation, inside or out-
side Europe, for rapid elaboration of con-
sensus documents under the umbrella of 
the Comité Européen de Normalisation 
(CEN).

Generic test protocols, guidelines, defini-
tions of key parameters, etc. as available 
from the PROMOTE project and poten-
tially other organisations provide the ba-
sis for the workshop procedure. The CEN 
Workshop Agreement resulting from the 
formal workshop procedure will provide a 
voluntary agreement on ETV for a whole 
class of technologies in the field of site 
characterisation/monitoring and reme-
diation technologies for soil-groundwater 
systems. Such technologies are not eas-
ily standardized, since field application 
usually needs a variety of adjustments. 
These adjustments are necessary in order 
to meet specific requirements that result 
from site conditions in terms of geology; 
hydrology; soil-/hydro-/bio-chemical en-
vironment; pollution compounds and pol-
lution pattern. 

The definition of a pre-standard, in the 
form of a CWA acknowledges the diffi-
culties arising from the complexity of the 
soil-groundwater system and, at the same 
time, will deliver transparency by meas-
uring all technologies along the same 
lines. 
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2.10 Brownfield sites: Instrument for the 
Determination of Site Suitability and the 
Analysis of their Potential

Tobias Großmann, Volker Schrenk, Alfred Ruther- Mehlis

ABSTRACT

The aim of this project is the development of an instrument, which permits the identifica-
tion and evaluation of brownfield sites according to their value of benefit for project de-
velopers and for the city department with respect to a sustainable development. Taking 
into account differing viewpoints of the stakeholders and splitting up the evaluation of 
sites according to the differing interests will make a significant contribution to the reuse 
of brownfield sites. The tool is based on a method consisting of three steps:

Identifying the specific potential of each brownfield site. 
Evaluation of the sites. 
Priorisation concerning the different views of the project developer and the city de-
partment.

The feasibility of this new tool will be tested on model sites in Stuttgart, which were already 
evaluated within the project “Sustainable Building Site Management in Stuttgart (NBS)”.
Although the tool was developed and will be tested in Stuttgart, it was created to be han-
dled flexibly for the use in cities with other economic, environmental and social condi-
tions. Therefore, the tool will be tested additionally in other cities to achieve a maximum 
flexibility concerning the given boundary conditions.

•
•
•

Introduction 

The results presented in this article are part 
of the REFINA research project „small and 
medium-sized companies develop small 
and medium-sized sites“ („SMC develop 
SMS“), which is aimed at the development 
of new, practice-oriented strategies and 
concepts for the revitalization of small 
and medium-sized urban brownfields. 
The aims of the research project can be 
defined as follows:

The development and testing of con-
cepts for the improvement of com-
munication between local admin-
istration, small and medium-sized 
companies and site owners.

The improvement and extension of 
strategies, concepts and techniques 
of SMC and municipalities during 
the redevelopment of SMS by devel-
opment of a special management 

•

•

concept.

A sub-goal of the project is the develop-
ment of an evaluation instrument for the 
selection of suitable sites, in order to test 
the formulated strategies and concepts 
on model sites. Against the background 
of these aims, up to now basic principles 
and approaches have been developed 
for the sub-goal. Furthermore, the basis 
was carried out for the development of 
an instrument, which enables local ad-
ministrations to determine suitable types 
of future use and the suitability of sites in 
the municipality. The approach is stake-
holder-oriented, with the investors being 
included in the evaluation process.

Project goals

The goal of this project was to carry out 
the basis for developing an instrument, 
which permits the evaluation of the po-
tential of sites by selected criteria. In the 
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next step, a prioritization of sites is carried 
out in order to identify sites that might be 
successfully redeveloped. The instrument 
to be developed should incorporate the 
differing viewpoints of stakeholders (mu-
nicipalities, investors) into the evaluation 
process and should permit the realistic 
evaluation of the redevelopment suitabil-
ity of a particular size with regard to the 
site potentials and the competitiveness of 
the developed site. 

With this approach, an attempt is made 
to determine the suitability of a brown-
field site separately for both the target 
groups municipality and investor in order 
to achieve the highest possible total value 
of benefit. The weighting of criteria was 
undertaken by experts from municipalities 
and from investors with the help of deci-
sion-making software.

In order to establish a prioritization of 
sites, a three-phase model was devel-
oped. In the first phase, the suitability of 
each site is determined with the help of 
a criteria matrix, which serves for com-
paring the actual values (potentials) of a 
brownfield site with the target values for 
different end uses (residential, commerce, 
services, retail trade). In the second phase, 
the evaluation of the monetary value of 
contaminated sites is approached by us-
ing the end uses identified in phase 1 as 
basis for the calculation. The reasoning 
behind this method is that the potential 
value of a site after redevelopment can 
be determined by taking into account 
the contamination burden as well as the 
potential benefit due to the planned end 

use. From the processing of both phases 
and from discussions with experts, the 
criteria for evaluation and comparison of 
several sites were determined. 

The following figure shows the theoretical 
approach:

Phase 1: Determination of suitability for  
 each particular site

Phase 2:  Evaluation of sites

Phase 3:  Technique for prioritization

The final compilation of criteria for site 
potential classification was prepared as 
checklist, which should assist the stake-
holders with the comprehensive data col-
lection necessary for the evaluation of de-
velopment potentials of a site. Only after 
the evaluation of all sites, a prioritization/
grouping of the sites to be considered is 
carried out as the next step. For instance, 
studies aimed at the determination of 
brownfield site potential in Stuttgart 
showed that for more than three quarters 
of the identified potential area, a legally 
binding land use plan exists. However, 
this is not enough of an incentive by itself 
to generate investment into these areas. 
In order to carry out a ranking of the sites, 
criteria and indicators have to be derived, 
which would make a comparison of the 
sites feasible. During the project, it was 
attempted to bring the data for all sites to 
a comparable level in order to permit the 
prioritization planned for phase 3.

The determination of suitability in phase 
1 was carried out in order to reach the 

following aims: 

Identification of the actual suit-
ability of an area for a certain 
use,

Improvement of communication 
with potential investors (What 
kind of land use would be possi-
ble with respect to the boundary 
conditions set in the land utiliza-
tion plan or – if existing – the 
development plan?). 

•

•

Figure 1: Process sequence for the evaluation of sites
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The knowledge acquired during the 
determination of suitability was pre-
pared in the form of a site potential 
passport. 

Approaches for possible uses and 
first estimations of the monetary 
value of the site should be derived 
from results of the first phase. 

Furthermore, the basis for commu-
nication and negotiation with the 
site owner should be improved.

With the help of the results from the suit-
ability determination (phase 1) and the 
rough value estimation (phase 2), a deri-
vation and definition of criteria for phase 
3 is carried out. These should permit the 
prioritization of a pool of brownfield sites 
according to the viewpoint of the munici-
pality and the investors.

Determination of suitability

The approach for the determination of 
suitability is based on matching the site-
specific requirements of different end 
uses with the site-specific potentials of 
brownfield sites. The evaluation tech-
nique selected was a combined method 
consisting of formalised approaches and 
an argumentative evaluation. A list of cri-
teria was compiled, which is checked for 
each particular site. Concerning the reuse 
of a brownfield site as final aim, one or 
several possible future uses are identified 
by determination of their suitability for the 
particular site in question. Additionally, 
remarks and recommendations for action 
are given concerning the implementation 

•

•

process. In the first phase, the sites are 
assessed strictly with respect to their suit-
ability. At the same time, comparability 
factors are collected in order to be used 
in the third phase. The following figure 
shows the fundamental idea on which the 
determination of suitability is based:

Site potential passport

The site potential passport is an instrument 
developed for this study, which provides 
on one hand a concise graphical presen-
tation of the site-specific information, but 
which also describes the potentials of a 
particular brownfield site. 

On the first page, fundamental informa-
tion about each site is shown clearly ar-
ranged and supplemented with aerial 
photographs and pictures of the site. 
The data already collected from the city 
of Stuttgart was taken over. However, the 
site potential passport does not describe 
the actual situation according to building 
law only. In discussions with the planning 
department of the city of Stuttgart, possi-
ble future developments regarding build-
ing law were disputed and subsequently 
entered into the document as well. Addi-
tionally, information relevant for investors 
was included:

Land uses in the vicinity (industries 
located on surrounding sites)

Economic indices (spending power, 
central location)

Remarks with respect to funding 
(credits, grants, city development 
areas)

The second page of the site po-
tential passport shows an over-
view of the contamination situa-
tion, including site investigation 
and researches. Furthermore, 
the findings from phase 1 and 
2 are shown summarily on this 
page. These include the results 
of the suitability determination 
and specifications concerning 
the future use. Additionally, the 

•

•

•

Figure 2: Fundamental idea for the determination of suit-
ability
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results of the rough value estimation for 
remediation and – combined with this – 
an unbiased assessment of the monetary 
site value are given.

Approaches for monetary evalu-
ation

Enquiries concerning the monetary evalu-
ation of sites show that a suitable strategy 
for the realistic evaluation of monetary 
site value is still not available. As a con-
sequence of the financial insecurity, banks 
refuse to finance projects in many cases. 
Very often, the determination of the initial 
value used in sale negotiations is also a 
source of conflict between the previous 
owner of the site and the potential buyer. 
Due to these potentials for conflict, it is 
very often necessary to employ a con-
sultant commissioned by both parties. It 
is generally agreed that the remediation 
costs, the time period required for reme-
diation and the potentially possible type 
of end use are factors, which have to 
be included in the evaluation process in 
order to achieve precise results. The ap-
proach developed in this study represents 
an attempt to overcome this major obsta-
cle for the reactivation of brownfield sites 
and to supply stakeholders with a solution 
technique. A logical simplification of the 
problem leads to the development of the 
following equation: 

 MVAREAcont = VRAREAuncont – CRemed

The parameter MVAREAcont represents 
the current market value of the contami-
nated site, VRAREAuncont represents the 
current market value of a fictitious, uncon-
taminated site and CRemed represents 
the costs for a remediation of the site in 
order to achieve a status, which would be 
comparable to the fictitious, uncontami-
nated site with regard to monetary value.

However, this approach, which is based on 
the comparison value method, harbours 

potential inaccuracy for two parameters 
of the equation. The determination of 
current market value for uncontaminated 
sites already poses the problem of differ-
ent prices being paid for the same site, 
depending on boundary conditions. For 
this reason, Petersen (2005) remarks, that 
“already the parameter to be determined, 
the current market value, lacks satisfactory 
precision”. For instance, it is assumed that 
an investor would be willing to pay the 
price of 500 �/m² for a suitable site, which 
has an area size of 900 m². However, if a 
site with an area of 1,300 m² is available 
in the vicinity, this does not mean that the 
price of 500 Euro/m², which would be 
used in the comparable value method, 
could also be got on the market. If brown-
field sites with an area size of 5,000 to 
10,000 m² are considered, incorporating 
the additional “unknown” contamination, 
it is clear that the variance will be signifi-
cant. In practice, a deviation of up to 15 
% from the true value is not detrimental 
for the determination of the current mar-
ket value (Petersen 2005). A further, more 
significant unknown parameter is the de-
termination of costs, which are necessary 
for the creation of a fictitious uncontami-
nated site, the remediation costs. For this 
parameter, the Sachverständigenbüro Dr. 
Ertel, Stuttgart, developed a calculation 
tool specially designed for planners and 
project managers, which predicts a rough 
cost budget based on existing investiga-
tions or on a first site inspection. 

Instrument for cost prediction

The instrument for cost prediction – based 
on the program Excel – is conceived as 
supporting tool for project managers, 
urban planners or consultants for site 
evaluation, i.e. for “laymen in the field 
of subsurface remediation” (Manual Dr. 
Ertel 2006). This method should increase 
the reliability of decisions concerning con-
taminated sites by developing a rough 
cost prognosis. The specified level of de-
tail corresponded exactly to the results 
aimed at in phase 2, i.e. the development 
of rough cost estimations for the sites in 
question, in order to supply a starting 
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point for the monetary evaluation. The in-
strument is subdivided into two separate 
process parts:

1. Site description and categorization

The analysis of the given fundamental 
data provides information about the risk 
potential of sites, which were used for 
commerce previously. This is done by let-
ting the Excel tool calculate a parameter, 
which assesses the risk for the particular 
site. The following data has to be pro-
vided:

size of the total area in question,

size of the potentially contaminated 
area,

location on the site,

time period of use or previous use 
and evidence for contamination

2. Cost prediction

The cost prediction consists of four steps, 
for each of which a checklist has to be 
filled in:

data collection on-site

data analysis 

determination of data reliability

Performance of cost prediction

The checklist is supplemented with a table 
containing average values of the mapped 
industries. The essential information for 
the processing can be found there. 

Prioritization

The third phase defines criteria, which 
should permit a comparative evaluation 
of the analyzed sites. Therefore a list of 
criteria was compiled in order to compare 
the sites with regard to their reuse poten-
tial. The criteria were derived from the re-
sults of the suitability determination and 
from existing, completed projects such as 
“Sustainable Building Site Management in 

•

•

•

•

•

•

•

•

Stuttgart (NBS)”. Additionally, several dis-
cussion sessions with project developers 
and contact persons of the city of Stuttgart 
took place, where the selection of criteria 
was disputed. The criteria were defined as 
success factors, which were used for com-
parison of the alternatives. A weighting of 
criteria was carried out from the viewpoint 
of investors as well as from the viewpoint 
of the municipality. The following criteria 
were chosen:

Availability

Distribution of property ownership

Prenegotiations

Cooperation of owners

Urban planning

Competing planning

Strategic importance

Contribution to urban development

Willingness of municipality

Consequential costs

Future use

Site development expense depend-
ing on future use

Planning laws/Advance planning

Reliability of future use

Consequential cost for infrastruc-
ture

Profitability

Value enhancement

Risk

Possibilities for resale

Location in urban redevelopment 
areas

Previous use

Urgency of remediation

Remediation expense

Image

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•



Brownfield sites: Instrument for the Determination of Site Suitability

136

Analytic Hierarchy Process (AHP)

In order to make the different points of 
view and the significance of criteria meas-
urable, a model from decision theory was 
applied – the analytic hierarchy process 
(AHP).

The AHP is a decision-making model de-
veloped by the mathematician Thomas 
Saaty in the 70ies of the 20th century. 
Among the different models in decision 
theory, the AHP is considered as a rela-
tively simple one, which analyzes prob-
lems in reproducible way and is capable of 
preparing decisions. The AHP is described 
as an advanced cost-benefit analysis and 
is used for the solution of multi-criteria 
problems. However, there are significant 
deviations from the cost-benefit analysis. 
Those are (Schneeweiss 1991 cited ac-
cording to Jacoby & Kistenmacher 1998):

The number of alternatives has to be 
defined in the beginning.

The problem is processed in a hier-
archy of criteria and alternatives.

The assessment of alternatives is 
carried out by paired comparison.

In the beginning, the sub-goals are 
weighted in relation to each other. 
In the next step, they are weighted 
(again by paired comparison) relat-
ed to the next higher level.

The AHP is used for the solving of multi-
criteria problems. For the solving process, 
it is necessary to create a decision hier-
archy, in which all criteria and alterna-
tives necessary for the decision process 
have to be arranged in order. “The AHP 
structures the decision problem in levels, 
which correspond to the perception of the 
decision-maker; namely in aims, criteria, 
sub-criteria and alternatives” (Gutsche & 
Zimmermann 1991). With the help of an 
evaluation process it is determined, how 
important the hierarchy elements are in 
relation to each other. Afterwards, the 
alternatives are evaluated with respect 
to each single criterion. At first, the re-

•

•

•

•

sult of this process is the target fulfillment 
value, an approach for building an aver-
age based on the mathematical model of 
“eigen-value”. After weighting of the cri-
teria in relation to each other, weighting 
factors can be determined, with the help 
of which the sequence of alternatives is 
calculated.

Because of the paired comparison of 
only two criteria at a time, the weighting 
process is considerably simplified, which 
is considered the main advantage of the 
AHP. Thereby, a significant reduction of 
complexity can be achieved in this phase 
of the model. However, the determination 
of weighting factors from the paired com-
parisons by the „eigen-value“ method re-
quires an immense calculation effort due 
to the fact that for the aggregation pair 
comparison matrices have to be used. 
The mathematical principle of the AHP is 
based essentially on four axioms (Gutsche 
& Zimmermann 1991):

Axiom 1

If any two alternatives i and j are given 
from a finite dataset of alternatives, the 
decision-maker is able to give a value aij 
on a ratio scale for a comparison with re-
spect to any criterion from the dataset C 
(containing all criteria). This axiom forms 
the basis of the pair comparison matrix. 
The meaning is that if for instance alter-
native i is five times more important than 
alternative j, then the reverse holds as 
well, i.e. alternative j is a fifth as impor-
tant as alternative i (reciprocity).

Axiom 2

In a paired comparison, the decision-
maker is never going to assess one alter-
native as infinitely better compared to an-
other with respect to any criterion; in this 
case no decision problem is apparent and 
decision support would not be necessary.

Axiom 3

The decision problem can be described 
in the form of a hierarchy. This axiom is 
based on the following assumption: If a 
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decision problem can be subdivided into 
criteria, sub-criteria, alternatives and aims 
and if their relationships to each other can 
be marked off clearly, it is very probable, 
that these elements can be organized in a 
hierarchy. Furthermore, the paired com-
parison of two elements located on the 
same hierarchy level with regard to the 
next higher level, has to be independent 
of the evaluations in other, lower or high-
er hierarchy levels.

Axiom 4

Axiom 4 requests that all criteria and al-
ternatives of the decision problem have 
to be represented in such a way, that they 
correspond to the conception of the deci-
sion-maker.

As the aim of this project, the prioritiza-
tion of brownfields for reuse forms the 
decision problem. For the analysis, the 
problem was structured in decision ele-
ments, i.e. criteria and alternatives. The 
pool of alternatives is formed by the se-
lected brownfield sites. For the weighting 
of decision elements, experts from each 
particular field were consulted, as it was 
assumed that the weighting is not known. 
The calculation of element priority with 
the “eigen-value” method was carried out 
with the software ExpertChoice. The soft-
ware was also applied for the aggregation 
of element priorities in order to create a 
sequence of decision alternatives. 

Weighting of criteria

The hierarchical classification of criteria 
depends on the subjective assessment of 
the decision-makers involved. Normally 
two different decision-makers would set 
up different hierarchies even with respect 
to the same decision problem, i.e. a hier-
archy is not unequivocal (Meixner et al. 
2004). For this reason, the weighting of 
criteria in phase 3 is carried out by experts 
independently of each other. In order to 
ensure comparable results, all experts 
are supplied with the same compilation 
of criteria. The weighting is carried out in 
1-hour sessions as interview and with the 

help of the software ExpertChoice. During 
the sessions, all the paired comparisons 
necessary within the hierarchy structure 
are scanned. The AHP generally stipulates 
this approach in order to determine the 
significance of each hierarchy element 
compared to all others. The utilization 
of simple paired comparisons can be ex-
plained with human decision abilities. For 
cognitive reasons, humans are not able 
to compare more than 3 parameters with 
each other. The use of a paired compari-
son allows a reduction to only 2 elements 
to be compared (Meixner et al. 2004). In 
relation to this project, the experts do not 
have to evaluate the significance of profit-
ability or urban development directly, but 
only their importance in relation to each 
other. The interview begins with compar-
ing sub-criteria; subsequently the higher-
ranking criteria are compared to each 
other. 

For the weighting of the municipal point 
of view, three experts have been inter-
viewed; for the investor’s point of view, 
two experts have been interviewed. 

Discussion of results

Applicability of the software Ex-
pertChoice

The interviews carried out for the weight-
ing of criteria were successful throughout 
and the criteria compilation used for the 
comparative evaluation of brownfields 
was approved by the experts. This en-
sures the plausibility and transparency of 
the criteria weighting process. Only two 
modifications were necessary:

From the viewpoint of investors, the crite-
ria reliability of future use and possibilities 
of resale were equated in the interviews. 
For this reason, it is assumed that it suffic-
es to include this sub-criterion only once 
in the compilation. 

The handling of the sub-criterion prene-
gotiations proved problematic, as it is 
hard to measure or operationalize. Fur-
thermore, it turned out to be difficult for 
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the interviewed experts to relate it to the 
criterion cooperation of owners and prop-
erty ownership.

The stability of the weighting approach 
and with it the conclusiveness of the eval-
uation have been proven by the fact, that 
for no paired comparison the inconsist-
ency factor was exceeded. With the help 
of the software ExpertChoice, decision 
factors for the reactivation of brownfields, 
which cannot be measured explicitly, 
have been made comparable. Howev-
er, the preferences shown in the paired 
comparisons of criteria and alternatives 
are rather imprecise. Due to the use of 
a graphic user interface, the significance 
of elements in relation to each other was 
weighted only visually and not in absolute 
numbers. However, during the processing 
of the different sites it became apparent, 
that decisions usually have to be taken 
using estimated values, so that a graphic 
user surface is advantageous for deciding 
between two paired criteria. 

The comparison of sites by means of the 
weighted criteria was carried out by re-
sorting usually to the results compiled 
within the project. These were compared 
with the catalogue of weighted criteria for 
each particular site. An interesting option 
would be to carry out the paired com-
parisons of sites by experts as well. For 
instance, the five sites considered were 
quite similar with regard to the criterion 
urban planning. Probably the accuracy of 
the rankings could be heightened consid-
erably, if representatives of the municipal-
ity would be deployed for the comparison 
of sites regarding sub-criteria such as 
willingness of the municipality or contri-
bution to urban development. The same 
holds for the comparison of sites from 
the viewpoint of investors. In this case, 
the results would probably be changed 
as well, if the experts themselves could 
compare the site alternatives regarding 
sub-criteria such as risk aspects. Follow-
ing the interviews, some of the experts 
were questioned regarding a comparison 
of the sites in question and attempted to 
compare them roughly with the weighting 

decisions in mind.

The instrument ExpertChoice provides 
a decisison-making function due to the 
logical structuring of the problem. How-
ever, it does not relieve decision-makers 
of their responsibility. 

Suitability determination

The checklist for suitability determination 
enables decision-makers to get a compre-
hensive overview of the potentials of sev-
eral brownfield sites in a short time. This 
makes it possible to determine the suit-
ability of several sites at the same time 
with the formalized approach. Due to 
the modular character of the evaluation 
matrix, the approaches developed in this 
project can be used as a basis for the in-
ventory and evaluation of brownfield sites 
potentials. The basic structure is flexible, 
so that a user-defined number of future 
uses and a number of differing weighting 
preferences can be introduced.

Therefore, the basic structure is generally 
transferable into a database system. A 
possibility within this option would be the 
individual adjustment of questions con-
cerning the suitability determination and 
the weighting of criteria in relation to the 
problems to be solved, or the desired fu-
ture use. Prerequisite for this is of course 
that the structure of the database follows 
the specifications of the checklist.

The contribution of the instrument to the 
determination of suitability in order to 
exactly describe suitable future uses is 
minor. However, for the development of 
a first future use concept, the processing 
of the checklist gives important starting 
points. 

It has to be stressed, however, that the 
debates and discussions involved in the 
development of a concept cannot be sub-
stituted. For this reason, the potentials 
and possible future developments on a 
site were presented visually and argu-
mentatively as well. For all analyzed sites, 
potential future uses could be identified. 
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The evaluation of monetary value follow-
ing the suitability determination shows a 
way to incorporate these topics into the 
comparison of different sites. However, in 
the course of the project it became clear 
that only rough estimations of the mon-
etary value development of a site can be 
achieved with this process.

References

Beck, T, Elgendy, H., Roth, B., Krieger, N., 
Schmid, M. 2003. Nachhaltiges 
Bauflä-chenmanagement Stutt-
gart (NBS). Band 1: Schlussbericht 
- Programm Lebensgrundlage 
Umwelt und ihre Sicherung (BW-
PLUS), Förderkennzeichen BWC 
20022.

http://www.bwplus.fzk.de/berichte/SBer/
BWC20022SBer.pdf

Gutsche, L.; Zimmermann H.J. 1991. Mul-
ti-Criteria Analyse – Einführung in 
die Theorie der Entscheidungen 
bei Mehrfachzielsetzungen. Berlin 
1991. 307 S.

Jacoby, C.; Kistenmacher H. 1998. Bew-
ertungs-und Entscheidungsmeth-
oden. In: Akademie für Raum-
forschung und Landesplanung 
[Hrsg.]: Methoden und Instru-
mente räumlicher Planung. Han-
nover 1998. S. 146-167.

Meixner, O.; Pöchtrager, S.; Haas R. 2004. 
Evaluierung der Erfolgsfaktoren 
des EFQM-Modells in der öster-
reichischen Ernährungswirtschaft 
anhand des Analytischen Hierar-
chieprozesses. Agrarwirtschaft 53 
(3), 123-130.

Petersen, H. [Hrsg.] 2005. Verkehrswert-
ermittlung von Immobilien – Prax-
isorientierte Bewertung. Stuttgart 
2005. 360 S.

Sachverständigenbüro Dr. Ertel. Kosten-
prognose – Cost prognosis tool: 
Dr. Thomas Ertel: thomas@sv-er-
tel.de





Proceedings 2nd International Conference on Managing Urban Land

141

2.11 Former freight depot Bad Cannstatt - Strate-
gies for clearance of explosive ordnance

Hartmut Mezger, Klaus Zimmerer, Eberhard Konig, Günter Gödecke

ABSTRACT

The premises of the former freight depot in Bad Cannstatt are to be restructured. The 
area was bombed several times by allied troops during World War II. In the course of ef-
forts to revitalize this tract of land, the vestiges of these acts of war must be considered. 
Until now, systematic procedures for explosive ordnance disposal have only been used 
in individual cases. As a rule, large expanses of upper layers of soil are removed from 
the site and the explosive ordnance is removed. To avoid this costly measures a system-
atic procedure was developed. The first step was to set up 10 testing fields employing 
two different geophysical methods. The next step was to subdivide the area in question. 
Measures which are tailored to the individual sections prove purposeful for the task of 
targeted de-contamination On the basis of these results scenarios were drawn up to 
facilitate decision-making processes

Introduction 

The premises of the former freight depot 
in Bad Cannstatt – like the entire munici-
pal area of Stuttgart – were bombed by 
allied troups several times during World 
War II. In the course of efforts to revital-
ize this tract of land, the vestiges of these 
acts of war must be considered while also 
paying attention to hazardous ecological 
waste and zoning issues. 

Dud bombs and other undetonated muni-
tion sometimes remain in the soil for dec-
ades, continuing to pose a hazard. Apart 
from the risk of spontaneous detonation 
or explosions provoked by improper han-
dling (excavation or drilling), creeping en-
vironmental damage can occur caused by 
explosives which contaminate the soil and 
the groundwater. 

In the interests of “healthy living and 
working conditions and the safety of the 

residential and the working population” 
[1], appropriate precautionary measures 
must be taken when potentially hazard-
ous areas are built up again. Until now, 
systematic procedures for explosive ord-
nance disposal have only been used in 
individual cases. As a rule, large expans-
es of the upper soil layers are removed 
from the site and the explosive ordnance 
is sorted out. Using geophysical methods, 
disposal efforts can extend to relatively 
deep layers of soil which are not removed 
in the process. This guarantees almost 
100-percent clearance of explosive ord-
nance, but such measures are particularly 
work-intensive and thus costly. In the case 
of contamination by hazardous ecological 
waste, the disposal of excavated soil and 
the delivery of replacement soil constitute 
additional costs. For this reason, explosive 
ordnance waste constitutes a considerable 
monetary obstacle for efforts to revitalize 
inner-city areas. If the area is not cleared, 
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the threat of explosive ordnance consti-
tutes an imponderable risk for investors 
and in particular for the residential and 
working population in this area. 

In the course of efforts to revitalize the 
freight depot in Bad Cannstatt, a system-
atic procedure was developed in con-
sultation with the Explosive Ordnance 
Disposal Office of Baden-Württemberg 
(KMBD). The first step was to set up test-
ing fields measuring 10 x 10 m and to use 
geophysical methods. In order to obtain 
the most representative overall results, 
the testing fields were distributed across 
the entire area. Apart from being use-
ful for acquiring information on the un-
derground, testing fields can be used to 
subdivide the area in question. Measures 
for disposing of explosive ordnance which 
are tailored to the individual sections 
prove purposeful for the task of targeted 
de-contamination.

Site description 

The freight depot covers an area of 22 
ha. The construction of the depot at the 
beginning of the 20th century constituted 
the first structural use of this tract, most of 
which was taken up by train tracks. Vari-
ous depot buildings and storage sheds 
were built between the railway tracks 
and the loading ramps, some of them 
are still standing today. On area currently 
are about 70 buildings with a total sur-
face area of approx. 51,200 m². Three 
active scrap recycling businesses, various 
warehouses, truckage companies, whole-
salers, factories and one gas station are 
presently situated on this area. 

The freight depot is located in the Neckar 
Valley some 400 m east of the river. A wide 
range of investigations of this site have 
yielded the following geological data. 
Underneath an approx. 2.5-meter deep 
anthropogenic filling consisting of cohe-
sive soil and in part construction waste 
and scoriae, quaternary Neckar sedimen-
tation is to be found. Underneath alluvial 
clay and river gravel from the Neckar at 
depths of approx. 7-8 m follow the mud- 

and siltstone of the Gipskeuper (km1). 
The first relevant groundwater storey is 
formed by the Neckar gravel. The average 
distance from ground level to the water 
table is approx. 3.6 m; the groundwater 
takes a west-northwestwardly course. 

The freight depot was the target of several 
bombings during World War II. There is 
knowledge of several bomb strikes, which 
are documented in the City of Stuttgart’s 
cartography. On the basis of available 
information it must be assumed that dud 
bombs constitute the main problem on 
the compound of the freight depot in Bad 
Cannstatt. Small pieces of ammunition 
from detonated ammunition trains and 
the like are not to be expected. Therefore 
on the basis of current information the 
search for explosive ordnance will focus 
on undetonated aircraft bombs.

Tasks performed

Investigation program 

In consultation with the agencies involved 
the decision was made to include two 
geophysical investigative procedures in 
the investigation program:

Magnetometer: iron detector model 
EL 1302A and EVA 2000; measure-
ments to be performed by the  KMBD, 
penetration depth approx. 5 m

Electromagnetics: TDEM (Time-Do-
main Electromagnetic) procedures; 
measurements to be performed by 
Geohydraulik DATA, Mainz; pen-
etration depth approx. 10 m.

The existing proportion of foreign materi-
als in the anthropogenic filling puts limits 
on both systems. It will be necessary to 
ascertain the extent to which the systems 
are impaired by the metal parts in the 
landfill. 

The following investigation program was 
carried out:

Establishment of 10 testing fields and 
measurements with various geophysi-

•

•
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cal systems. The recommended measur-
ing plane should be ascertained through 
stepwise penetration of the testing fields. 
At the same time, this procedure creates 
underground exposures which are repre-
sentative for certain areas. This also pro-
vides information on potential contami-
nation of the excavated material. 

Testing fields

For the overall area of approx. 22 ha, 10 
testing fields measuring 10 x 10 m were 
set up. Efforts were made to distribute 
them evenly over the surface. In selecting 
the fields, attention was paid to the ex-
istence of bomb craters, dud bombs and 
conduit and pipeline systems. The excava-
tion work needed to establish the testing 
fields was performed by an earth-moving 
company. The services performed were to 
encompass the earth-moving work as well 
as the disposal of the excavated material 
and the refilling of the site. The testing 
fields were prepared for the measure-
ments by removing the paved surface and 
the subgrade. In addition, the remains 
of all buildings and foundations were 
removed wherever possible The KMBD 
performed the precise positioning of the 
testing fields using GPS.

Then data were collected from these test-
ing fields. After on-site evaluation by the 
KMBD the decision was made whether to 
excavate and collect data from additional 
layers or not (in increments of 0.5 m).

Measurements

Magnetometer

The measurements were taken by the 
KMBD using a Vallon differential mag-
netometer on Sept. 6 and 7, 2006. The 
model designation of the magnetometer 
is EL 1302A. The measurements were 
taken and evaluated using a Vallon field 
computer (VFC1) and evaluation software 
EVA2000. KMBD uses this system routinely 
to carry out explosive ordnance searches. 

The measuring principle is as follows (as 
explained in the product description sup-

plied by Vallon, Eningen, Germany): the 
magnetic field of the earth is homog-
enous in terms of field intensity and field 
intensity direction. If a ferromagnetic for-
eign body enters this homogenous field, 
the external magnetic field created by this 
body interferes with the local magnetic 
field of the earth. One speaks of a distor-
tion of the earth’s field. As the distance 
from the foreign body increases, the de-
gree of distortion decreases.

The extent of the field distortion depends 
on several factors. The most significant 
are the size of the object which is to be lo-
cated and its permeability. The larger the 
object is, the larger the distance is from 
which it can be located.

If the object is magnetized in the ground, 
i.e., if it has its own magnetic field, the 
lines of magnetic flux react in accordance 
with the polarity of the body. The north 
pole of the object repels the lines of the 
earth’s field, whereas the south pole of 
the object attracts them. 

The total interference is usually larger 
than that of objects which do not create 
an external magnetic field, but in rare 
cases it can be smaller, depending on 
the position of the object. This shows that 
with the help of a detector which enables 
one to identify distortions of the earth’s 
field, which is essentially homogenous,  
it should be possible to track down hid-
den pieces of iron. A differential magnetic 
device for measuring field intensity is the 
preferred instrument for this task. In such 
a device, two magnetic field sensors are 
aligned geometrically at a prescribed dis-
tance from one another and connected 
electrically in such a way that the mag-
netic field intensity measured at the loca-
tion of both sensors results in an output 
voltage of zero when the field intensity 
which impacts the location of both sen-
sors is identical. This is the case in the ho-
mogenous earth’s field. Distortions of the 
earth’s magnetic field which are caused 
by the piece of iron which is to be located 
cause the magnetic fields which impact 
the locations of the two sensors to differ 
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in terms of magnitude and direction. In 
this case the measurement set-up creates 
a voltage which is proportional to the dif-
ference in field intensity. With the help of 
a field computer, the signals created by 
the voltage can be recorded and proc-
essed using evaluation software.

The measurement evaluation is performed 
by systematically traversing a surface at 
distances of 0.5 m (so-called SPUREN). 
Then the evaluation is performed using 
EVA2000, with the results being depicted 
on the field maps. 

Electromagnetics: Measurements per-
formed by Geohydraulik Data using 
TDEM

The geophysical measurements were 
taken using the Time-Domain Elektro-
magnetic (TDEM)-procedures developed 
by Geohydraulik Data GdbR, Körnerstr. 2, 
55120 Mainz. On two days (Sept. 6 and 7) 
this procedure for detecting metal bodies 
and explosive ordnance was used along-
side the procedure elucidated above.  Ac-
cording to Geohydraulik Data, it is pos-
sible to detect potential dud bombs at 
depths of up to 10-15 m under ground 
level. One advantage cited is the minimal 
impact on foreign bodies located near 
the surface (construction waste, conduc-
tive topsoil,  armed cement, pipelines 
and conduits, fences, etc.). On the other 
hand, high resolution is cited as a feature. 
The measuring principle is as follows (as 
stated in the brochure supplied by Geo-
hydraulik Data): TDEM is a surface-geo-
physical deep sounding method. A TDEM 
system consists of a transmitter-receiver-
coil (TRC), a control unit, which is needed 
to generate signals and record signal re-
sponses, as well as an integrated PC used 
to record and store data. During a TDEM 
investigation using a grid the vertical dis-
tribution of electric features in the under-
ground are measured at every sounding 
point. The distribution of the receiver 
voltages is depicted within so-called time 
slices, which provide gauges for a relative 
depth assessment. Nearby metal bodies 
generate high, laterally limited voltages 

whereas metal bodies which are farther 
away as well as conductive parts of the 
underground generate medium-range 
voltages and undisturbed low-conduction 
areas generate weak voltages.

The signal generated by the control unit in 
the transmitter-receiver-coil generates a 
primary electromagnetic field which cre-
ates eddy currents in the underground. 
These in turn create a secondary elec-
tromagnetic field which is detected by 
the TRC. The intensity of the secondary 
electromagnetic field at any given time 
is dependent on the distribution of elec-
tric conductivity in the underground. With 
increasing time, the eddy currents extend 
deeper down into the underground as well 
as extending laterally, creating „smoking 
rings“ in the process. Thus signals regis-
tered early map areas near the surface 
whereas signals registered later on gen-
erally map deeper areas.

In other words this means that the TDEM 
method generates a pulsed primary mag-
netic field via a transmitter cable (loop) 
which induces eddy currents in metal 
bodies located in the underground in par-
ticular. These in turn generate a second-
ary magnetic field which is measured as 
transient voltage in the same cable loop, 
which is now used as a receiver antenna. 
As time progresses, the increase in depth 
effect is registered. 

A complete depth sounding with 32 tran-
sient voltage values was performed at each 
measuring point. The system employed, 
TDEM 2000 by BISON, is  equipped with 
32 channels with 96 time domains to 
choose from. The time needed for cyclic 
current turn-offs is less than one micro-
second. The grid measurements were 
taken using a special indoor antenna. A 
one-meter grid was used, i.e., 100 meas-
uring points were defined and measured 
per testing field. The results were also de-
picted on field maps.
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Results

Unterground conditions

In all excavations, fillings consisting of co-
hesive soil were found near the surface. 
Such fillings usually have a low propor-
tion of construction waste, brick and sco-
ria and are identifiable as Keuper mate-
rial, in part with chunks of red, gray and 
greenish sand-, silt- and mudstone.

Quaternary sedimentation was found at 
depths between 1.5 and 2.5 m. It con-
sisted of muddy alluvial clay with varying 
proportions of organic substance.

Results of geophysical measurements 

Results of measurements taken by the 
KMBD (magnetometer)

The KMBD documented their results as 
follows:

„On Sept. 6 and 7, 2006 a search using a 
gradiometer (i.e. a magnetometer; the au-
thor) was carried out on the abovenamed 
property by the Explosive Ordnance Dis-
posal Agency on 10 predefined testing 
fields. The search was performed, evalu-
ated and documented using computer as-
sistance.

The search with gradiometer and the en-
suing evaluation were impeded by foun-
dations, pipelines and conduits, tracks, 
trackbed gravel and metal columns. The 
evaluation of the testing field yielded dif-
fering soundable depths. With the help of 
an excavator the testing fields were cleared 
of foreign bodies. No ammunition or parts 
of ammunition were found.“

In correspondence to the results for the 
individual testing fields the boundaries 
of the so-called interference fields differ, 
which is to say, after the anthropogenic 
filling was removed it was possible and 
purposeful to sound out the depicted 
depths with a magnetometer.

Results of measurments taken by Geohy-
draulik Data (electromagnetics)

The results of measurements taken by 
Geohydraulik Data were reported as fol-
lows:

“The abnomalies which are to be attributed 
to metal objects visible on the surface were 
taken into account in the evaluation and 
are designated as such in the abnomaly 
plans. As concerns unknown object loca-
tions (UOL) in testing fields T3 and T2 the 
objects constitute relatively large metallic 
bodies at a medium depth (approx.  2-4 m 
under top ground surface). In the area of 
testing field T4 relatively large edaphic ab-
nomal surfaces were identified. After the 
scoriaceous sediments in this area were 
removed, no further significant anomalies 
were found on the testing field. The UOLs 
in the area of testing field 10 are all small 
and near the surface. Thus all the other in-
vestigated areas can be considered free of 
any large metal bodies up to a depth of 
approx. 6 m under top ground surface.“ 

After further targeted excavations the 
UOLs in testing field 2 were identifed as 
train tracks. The UOL in testing field 3 was 
revealed to be a cast-iron drainage pipe. 
In this case, as opposed to the measure-
ments taken with the magnometer, the 
boundaries of the various interference 
fields are close to the surface with the 
exception of testing fields T1 and T3 (in 
correspondence to the prepared testing 
fields at depths of approx. 0.6-1 m). As 
Geohydraulik Data GbdR states, it would 
be possible to take measurements of the 
original surface while leaving the surface 
pavement intact.

Results of cleared testing field excava-
tions

In Table 1 below, the excavations which 
resulted in the course of setting up the 
testing fields are depicted. 
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In correspondence to the assignment val-
ues in accordance with LAGA (Länderar-
beitsgemeinschaft Abfall), only contami-
nated materials – with the exception of 
cement used for building foundations – 
were found. In particular, PAH substances 
were responsible for the contamination. 
Of secondary significance were heavy 
metals in relatively large concentrations.

Evaluation 

Preliminary remarks

In correspondence to the standards set 
for healthy living and working conditions 
as laid down in German building law, ap-
propriate precautionary measures must 
be taken when properties with potentially 
hazardous areas are built up again. Fur-
thermore, when properties which carry 
the risk of containing explosive ordnance 
are sold, reduced monetary revenue is ex-
pected. This fact is founded on additional, 
albeit not precisely definable technical 
measures which prove necessary during 
the rebuilding process.

Therefore explosive ordnance clearance 
of properties for which higher-value us-
age is planned for the future constitutes 
a measure required by law to ensure a 
healthy living and working environment, 
a strategy to ensure that the property can 
be marketed advantageously and lastly, a 
measure which promotes such properties’ 
valorization. Therefore in the case of the 
REVIT project the principle necessity for 
explosive ordnance clearance measures 
is undisputed. 

There is knowledge of underground con-
tamination on this area which, due to the 
long years of near-surface usage which 
has promoted contamination, encom-
passes a large surface area. Thus any 
intervention into the underground calls 
for excavations which usually cannot be 
replaced. The anticipated results are con-
taminated material which must be dis-
posed of and the need for refilling with 
uncontaminated material.

This constitutes precisely the goals of 
the measures presented here: a proce-
dure for detecting explosive ordnance in 
the underground is to be found which 
enables one to declare with relative reli-
ability that the area in question is free of 
explosive ordnance while limiting the ef-
forts (excavations) needed to achieve this. 
Moreover, the procedure should prove 
suitable in terms of the efforts needed for 
the actual measurements (expenditure of 
time, preparation of the surface, marginal 
conditions).

Evaluation of both measuring proce-
dures 

The efforts required to measure a certain 
area differ in terms of the two systems. 
The testing fields were measured using 
both methods on two consecutive days. 
The actual measurement-taking process 
takes three to five times as long when 
using the electromagnetic system as it 
does when the magnetometer system is 
employed. According to the KMBD, the 
daily capacity lies between 5,000 m2 
and 10,000 m2 maximum, providing the 
measuring points have already been de-
termined (manpower requirements: 2). 
When the electromagnetic system is used, 
a daily capacity of approx. 1,000 m2 is 
realistic (manpower requirements: 2). 

The two methods in question are compa-
rable in terms of conclusiveness, but in the 
case of the electromagnetic system limits 
are placed on the obtainable degree of 
resolution in regard to metal parts detec-
tion. In view of the case at hand, which 
involves the detection of relatively large 

Value assignment in ac-
cordance with LAGA

Amount in [t]

Cement, uncontaminated 262.16

Asphalt, containing tar 107.81

Soil Z1.2 383.72

Soil Z2 780.0

Construction waste Z2 846.6

Trackage gravel >Z2 282.78

Table 1: Cleared excavation material
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explosive ordnance, this disadvantage is 
insignificant. The overall accuracy of this 
method is lower than that of the magne-
tometer method, however. 

On the other hand, the system employ-
ing electromagnetic measurements can 
be used for areas with sources of inter-
ference (for. ex. relatively large, laterally 
positioned metal parts near the surface, 
vestiges of building foundations, track-
age gravel etc.). Measurements using 
the magnetometer are only conclusive if 
sources of interference are removed be-
fore the measuring process is performed. 
The obtained results are highly reliable, 
however. Thus measurements using the 
magnetometer call for more labor input, 
in this case earth-moving work necessary 
to perform the measurements, but they 
also elicit results with a higher degree 
of reliability and accuracy. In contrast, 
measurements using the electromagnetic 
system can easily be taken under current 
conditions while leaving the surface in-
tact, albeit with certain limits being placed 
on their conclusiveness. 

Conclusion

On the basis of the ascertained bounda-
ries of interference fields (in this case in 
relation to magnetometer measurements) 
and current usage of the area in question, 
partial areas can be identified from which 
both kinds of information can be elic-
ited, thus providing a basis for typization 

in connection with explosive ordnance 
clearance. The boundaries of interference 
fields determined within the testing fields 
have been transferred to larger areas.

When deriving the average excavation 
depths for the various types of surfaces 
the following factors were taken into ac-
count:

The historical development of the 
surface 

Results of building fabric investiga-
tions for individual buildings in con-
nection with demolition plans;

Results of the investigation of the 
testing fields.

Six types of surfaces can be distinguished 
which can be characterized in terms of 
boundaries of interference fields. These 
interference fields representing the av-
erage excavation depths when using the 
magnetometer system. Ultimately, these 
features should be taken into account 
when making decisions as to which meth-
od is more suitable for the task at hand. 
Apart from types of surfaces which require 
only negligible efforts in preparation of 
geophysical measurements needed for 
explosive ordnance clearance, certain 
types of surfaces can be identified which, 
due to the existence of building structures 
or other far-reaching sources of interfer-
ence, call for considerable efforts of this 
kind. The time and effort required also 
pertain to the high disposal costs.

Scenarios for explosive ordnance 
clearance

When the methods elucidated above and 
the types of surfaces which they are used 
for are considered in terms of individu-
al scenarios for the explosive ordnance 
clearance of the area in question as a 
whole, the following assessment can be 
made:

It is evident that an explosive ordnance 
clearance of the entire area which guar-
antees a high degree of accuracy would 

•

•

•

Criterium Magne-
tometer

Electro-
magnetics

Time expenditure 
for measurements

+ -

Necessary prepa-
ration (elimina-
tion of sources 
of interference 
/ excavation)

- +

Conclusive-
ness/ accuracy

+ 0

Table 2: 
Matrix for evaluation of both measuring 
procedures
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be connected with unreasonably large ef-
forts. The costs incurred on the basis of 
the four scenarios depicted above lie be-
tween 2.1 Mill. Euro (Scenario 4) and 18 
Mill. Euro (Scenario 1). 

References

Bundesrepublik Deutschland: Baugesetz-
buch, Status: Sept. 5, 2006.

Landeshauptstadt Stuttgart Spreng-
bomben, andere Kampfmittel-Al-
tlasten und deren Beseitigung in 
Stuttgart 1945 – 1998, Lande-
shauptstadt Stuttgart, Schriften-
reihe des Amt für Umweltschutz 
– Heft 7/1998. 

Ertel, Th., Koning, E., Bärlin, M., Schug, B.: 
Flächenmanagement und Liegen-
schaftsrecycling, Terra Tech 11/06

GEOCON-AER GmbH, 2006 Stuttgart: 
Untersuchungen zur Kampfmittel-
problematik auf dem Gesamtareal 
in 70372 Stuttgart-Bad Cannstatt, 
unpublished

Scenario Proportion of 
cleared surface area

in [%]

Necessary excavation 
(approx.)

in THSD [t]

Accuracy

1 100 690 Very high

2 80 274 Very high for some areas, 
moderate for others

3 60 469 Very high for some ar-
eas, uncertain for other

4 60 73 Moderate for some ar-
eas, uncertain for others

Table 3: Overview of scenarios
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Introduction 

In December 2006 the Federal Agency 
for Real Estate Tasks sold the site of the 
former “Bucken-berg-Kaserne” to Konver-
sionsgesellschaft Bucken-berg, a group of 
public and private investors. As major tar-
get the planned transformation of the site 
will combine living and working in a new 
Pforzheim city quarter. 

In 2006 a Dutch consulting firm has de-
veloped a master plan concerning aspects 
like infrastructure, building development, 
biotopes and tree popula-tion. Although 
the original buildings from 1936 and 
1937 are still under preservation order it 
is intended to remove all buildings except 
the “Old Armor and Blacksmith’s shop” 
and the two guard-houses at the north 
entrance. 

The development of the site commences 
with retail business in the northern area 

and will be com-pleted after construction 
of 300 apartment houses and buildings in 
2008 and 2009.

Site Information

General site description

The former French armed forces site 
“Buckenberg-Kaserne” (French denomi-
nation: Quartier Burnol) is situated ap-
prox. 2 km southeast of D-75172 Pforzhe-
im City Centre in the Federal State of Ba-
den-Württemberg and lies on an average 
elevation of 385 m above sea level. The 
terraced surface declines in several steps 
from 400 m in the south to 376 m above 
sea level at the northern boundary (Fig. 
1). 

The site is located in a mixed residential 
and for-ested area. The closest residen-
tial premises are situated approx. 50 m to 
the north. Except for the slightly forested 

2.12 Transformation of the former French mili-
tary site “Buckenberg-Kaserne” into a new 
Pforzheim city quarter

Rüdiger Philipps, Oliver Lambrecht

ABSTRACT

The former French military site „Buckenberg-Kaserne“ in Pforzheim will be transformed 
into a new city quarter for residential and working purposes. 

In 1996 the French armed forces abandoned the site that comprises an area of approx. 
200,000 m². Since 1996 some efforts were undertaken to reuse the property but these 
attempts of site transformation failed. This was due to the lack of comprehensive answers 
to the main questions:

Type of future land use?
Complete removal or preservation of selected former military buildings?
Funding?
Costs of soil decontamination and demolition?

In 2006 the „Konversionsgesellschaft Buckenberg“ developed an integrated concept 
that considers all of the above mentioned aspects of site transformation. At present the 
basis for the projected demolition works is provided. In summer 2007 the transformation 
of the property starts with the initial phase of dismantling and demolition. 

Subsequent to the development of retail business with a sales area of approx. 3,700 m² in 
the northern part of the site the coverage of the whole area with 300 apartment houses 
and buildings will be continued in 2008 and 2009.

a.
b.
c.
d.
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northwestern and southern border zones 
the area is mainly sealed by buildings, 
squares and streets. 

The buildings surrounding the central 
square as well as the former horse sta-
bles and the armor and blacksmith shop 
were constructed in 1936 and 1937 and 
are still under preservation order. 

Geology

The geological underground is formed 
by platy to massive fine sandstones and 
siltstones of Upper Buntsandstein. Only in 
the eastern part of the site the sandstones 
are covered by loamy or peaty sediments 
of small thickness. Within the property the 
surface is widespread modified by land 
fills and excavation of limited thickness. 

Hydrogeology

The geology underlying the site is classified 
in general as an aquifer of low permeabil-
ity, due to the geo hydraulic properties of 
Upper Buntsand-stein rocks. Dependent 
on precipitation the loamy soils overlying 
the rocks of Upper Buntsandstein tend to 
be easily waterlogged. 

The underlying conglomerates and coarse 
sandstones of Middle Buntsandstein con-
stitute the most important regional aquifer 
which produces large quantities of water 

for potable purposes. This main aquifer is 
used by the supplier company Stadtwerke 
Pforzheim which operates several wells in 
the Enz river valley within 2.5 km of the 
prop-erty. Therefore the site is located in 
a water pro-tection area classified as zone 
IIIB. In the vicinity of the site the confined 
water table of Middle Bunt-sandstein con-
glomerates will be encountered in a dis-
tance of > 50 m below ground surface.  

Site history and historical land 
use

In 1998 an extensive review of historical 
maps and records was conducted. The 
results of the review report that the first 
buildings were constructed in 1936 and 
1937. The barracks of the 3rd Battalion 
of 111 Infantries Regiment concluded 
housings for staff and soldiers as well as 
canteen kitchen (ca-sino), horse stables, 
blacksmith shop, gymnasium and a small 
bore shooting stand (Fig.2, Fig.3).

Figure 1: General Plan of the site and sur-
rounding

Figure 2: Former staff building (1936)

Figure 3: Former horse stable (1936)
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After Second World War the barracks 
were occupied from 1945 to 1947 by 
American armed forces. In June 1951 the 
French 5th Armored Division moved into 
the site. Between 1951 an 1960 several 
new buildings for maintenance and repair 
of vehicles were constructed. Also a petrol 
station with 4 underground storage tanks 
was installed. In the southern and western 
area large buildings for maintenance pur-
poses were constructed (Fig. 4).

From 1961 to 1988 the southeastern part 
(so-called US enclave) of the site was 
used by the American 3/71 Air Defense 
Artillery Battalion.

Between 1960 and 1998 several incidents 
of sig-nificant environmental relevance 
occurred on the French as well as on the 
American property. Contaminations of soil 
resulted from inadequate handling and 
storage of operating supplies like diesel 
oil, fuel oil, petrol and lubricating oil. Site 
man-agement reported at least two sig-
nificant spillages on site. Due to human 
failure in 1987 approx. 3,000 L fuel oil 
spilled out and polluted soil and drain-
age systems. The second significant spill-
age was reported in 1998 when 15,000 
L fuel oil spilled out into the storm water 
system. 

From 1990 to 1996 several selective re-
mediation measures were performed by 
the geophysical branch of German Air 
forces support division. In this context 
contaminated soil was replaced in certain 
areas, e.g. washing plants or waste oil 

storage tanks.

As a result of the review it was strongly 
recom-mended to perform further inves-
tigations in 55 indicated areas where po-
tential contaminations were suspected.   

Assessment of environmental 
issues

Soil 

From 1999 to 2001 the indicated 55 are-
as with suspected potential contamination 
were investi-gated in two steps.

In the first investigation step drillings or 
excava-tion pits were executed in all of 
the 55 indicated areas to gain and ana-
lyze soil and soil vapor samples. The aim 
of the first investigation step was to verify 
the suspected potential contamination for 
every single area. After the first step 7 ar-
eas were indicated with significant high 
contaminations of soil vapor and soil (Fig. 
5).  

In the second step detailed investigations 
were conducted in the above mentioned 
7 areas to estimate the lateral and vertical 
extension of con-taminations.

The results of the investigations reported 
that only limited remediation works will 
be needed to improve the environmental 
situation at places like three collecting 
points for used oil, the petrol station with 

Figure 4: Aerial Photo from 1980 – in the 
centre:  French armed forces site, in the back-
ground: US-enclave

Figure 5: Overview of the investigated areas 
with potential contamination suspected
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underground storage tanks and the tank 
maintenance area. In 2001 the costs for 
soil replacement and waste management 
were estimated from 150,000 to 170,000 
Euro. 

Groundwater

Based on available information from the 
historical review the environmental sen-
sitivity of the site in relation to ground-
water vulnerability was considered to be 
medium. But the presence of loamy and 
loess clay in addition to the less permea-
ble Upper Buntsandstein rocks and a very 
low groundwater level (> 50 m) offers 
enough protection from any site-derived 
contamination especially against aliphatic 
and aromatic hydrocarbons.  

This was proven by the results of ground-
water monitoring after the oil spillages of 
1987 and 1998. 

Buildings and building materials

One of the major objectives of the inte-
grated con-cept is to remove all buildings 
and installations except for three small 
units. 

The aim of efficient deconstruction is to 
reduce the duration for dismantling on 
the site, to lower the costs, to improve 
the working conditions and to assure the 
required quality of the materials. There-
fore results concerning the classification 
and composition of the future demolition 
waste should be generated in advance. 

Based on documents of the buildings 
(construction plans, description and his-
tory) pre-deconstruction surveys - also 
called building audits - were performed 
in 2005 and 2006. During the audit in-
dications of substances contained in the 
buildings, which may influence the quality 
of the materials or require special reme-
diation works e.g. asbestos were collected 
and analyzed. In addition more than 80 
drilling cores from walls and floors were 
obtained and analyzed according to the 
standards of German Länder Group 
Waste (LAGA).

In the former French area harmful sub-
stances like asbestos or tar roofing are 
very rarely contained in 

the buildings. Also PCB or heavy metals 
play no role concerning the classification 
of demolition waste.

The volume of buildings to be decon-
structed is calculated to 195,000 m³. From 
deconstruction of concrete and asphalt 
sealing of squares and streets should be 
obtained 7.000 m³ of demolition waste.

The results derived from the building audit 
showed that nearly 75 % of the demolition 
waste is to be classified as Z1.2 material. 
Only a small portion of approx. 15 % of 
the demolition waste will contain pollut-
ants like hydrocarbons that classifies the 
material as Z 2 or > Z 2 (Fig. 6). Due to 
the fact that the site is situated in a water 
protection zone it is assumed that only a 
limited portion of demolition waste will 
be recycled on site mainly beneath public 
streets.

The costs for demolition of buildings and 
waste management, removal of old in-
frastructure like sewage and storm water 
systems were estimated to 2, 6 – 2, 8 Mio. 
Euro.

Figure 6: Result of building audit – demolition 
waste classification according LAGA
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Integrated concept of site 
transformation

The integrated concept developed by 
Konversionsgesellschaft Buckenberg con-
siders all aspects of a successful site trans-
formation.

As the most important aspect the general 
future land use on the site was deter-
mined at first. A new Pforzheim city quar-
ter with apartment houses and buildings 
will be created on the site of the former 
Buckenberg-Kaserne. Despite some of the 
older buildings are still under preserva-
tion order the participants took decision 
to remove all buildings except for the 
both guard houses and the old armor and 
blacksmith shop. These three units will be 
left as reminiscence of the former military 
site. 

Due to the nearly complete removal of 
old build-ings and infrastructures it will 
be possible to create totally new alleys 
and streets (Fig. 7). Selected older trees 
and groups of trees will be preserved and 
integrated into the building development. 
An important role concerning the long 
term acceptance of the new city quarter 
plays the planned retail business at the 
northern boundary of the site. Therewith 
a nearby supply of the new residents is 
provided.  

In the past forty years the site of the Buck-
enberg-Kaserne frequently was related 
with negative environmental impacts. 

Figure 7: Model of the site development in 
2008 and 2009 – foreground: the two guard-
houses, background left from the centre: the 
old armour and blacksmith shop

Therefore all aspects of contamination 
and decontamination should be handled 
with care. Thus it will be necessary to re-
veal all available information concerning 
environmental issues and remediation 
measures to the prospective buyers to 
assure a successful marketing of private 
properties. 

As a result of the conducted historical re-
view and the detailed field investigations 
the dimension of contaminations in the 
subsoil could be exactly determined. In op-
position to the previously assumed large 
extent of soil contaminations the results of 
the investigation report now a manage-
able situation. The main part of costs for 
environmental is-sues will not be caused 
by remediation measures but by demoli-
tion works. In comparison to the costs for 
demolition works (2, 6 to 2, 8 Mio Euro) 
the remediation measures amount to only 
5 - 7 % of the costs.

As mentioned above the most important 
aspects of transformation were previously 
resolved and merged in an integrated con-
cept. Particularly the unsettled questions 
were answered concerning the future de-
velopment, preservation order and costs 
for environmental issues. For this reason 
the project offers promising business con-
ditions and will be supported by a group 
of local public and private investors. 

It is scheduled that the demolition works 
will start in summer 2007. The develop-
ment of retail business with a sales area 
of approx. 3,700 m² in the northern part 
of the site will be finished in 2008. Sub-
sequently the coverage of the whole area 
with 300 apartment houses and buildings 
will be continued in 2008 and 2009. 
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By revitalizing a former 80-hectares air-
field, a new city quarter is being formed. 
This new quarter basically joins the two 
cities of Böblingen and Sindelfingen. It 
is planned to create a commercial and a 
residential as well as a large service area. 
The former airport buildings, which are 
protected as historic buildings, will be in-
tegrated into the project. It is estimated 

that approximately 10,000 new jobs will 
be created on the “air-field”. 

However, decades of military use have left 
their marks on the property’s soil. Apart 
from “conventional” contaminations in 
the soil and groundwater, both unex-
ploded bombs and other assorted types 
of explosive ordnance were expected in 

the ground.

In order to estimate pos-
sible financial as well as 
liability risks, the two cit-
ies asked the engineer-
ing company ARCADIS to 
investigate the property 
with regard to explosive 
ordnance and contamina-
tions. Based on the results 
of this investigation, a 
concept for the removal of 
the explosive ordnance 
as well as for ground re-

2.13 Airfield Böblingen/ Sindelfingen –
Transformation of a former military site into a 
new city quarter

Karl Noé

Figure 1: Airfield Böblingen/ Sindelfingen

Abstract

The transformation of the former airfield Böblingen/ Sindelfingen into a new city quarter 
is a very good example that under a positive collaboration of differ-ent parties brown-
field redevelopment will be a success.   
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mediation was developed. With this con-
cept and supported by expert advisers the 
two cities entered pur-chase negotiations 
with the “Bund” (German Federal Gov-
ernment), which resulted in the purchase 
of the property in 2002.

To facilitate the development of the 
former military site into a new city quar-
ter, the cities founded the “Zweckverband 
Flugfeld“(Specific Administration Union 
Airfield).

This “Zweckverband” authorised ARCADIS 
with the preparation of a remediation 
plan in accordance to the soil protection 
law as well as a digital terrain model for 
the remediation, ground modelling, and 
preparation of land for buildings. In June 
2003, the first demolition works were un-
dertaken.

In spring 2004, the contaminated site 
clean-up, the removal of explosive ord-
nance as well as the large-scale ground 
modelling were begun with expert assist-
ance from ARCADIS.

The first step for the ground remediation 
and modelling was the removal of a filling 
layer, which was up to four metres thick. 
Existing explosive ordnance was also re-
moved. The excavated soil was stored in 
an interim storage facility and was ana-
lysed for contaminations. If the excavated 

soil had to be disposed of or could later 
be reused on site had to be decided on 
these analysis. A total of approximately 
800,000 m³ of filling material were exca-
vated. 700,000 m³ could be reused dur-
ing the ground modelling.

After removal of the filling material, the 
natural ground was investigated for unex-
ploded ordinance by using a geo-mag-
netic procedure. Any military munition 
detected was removed. The removal of 
military munitions was completed in May 
2005. A total of 7 tons of military muni-
tions (shell casings, hand grenades, tank 
ammunition) as well as 58 unexploded 
bombs from WW II were found. 

After completion of the contaminated 
site clean-up and the removal of military 
munitions, the ground modelling was fin-
ished by the end of 2005.

Figure 2: Removal of filling layer

Figure 3: Removal of an unexploded bomb

Figure 4: Removal of an unexploded bomb
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In spring of 2006, the de-
velopment of high-prior-
ity development sections 
was begun, so that in 
early 2007 the first fully 
developed parcels will be 
available to interested us-
ers and investors.

Figure 5: New city quarter



©2007 Coverages underwritten by one or more of the ACE Group of Companies. Not all coverages available in all jurisdictions.

CREATE A CLEANER FUTURE.
MAKE PROGRESS.

Pollution no longer presents the impossible risk management problem it once did. ACE offers a full range
of environmental liability solutions with expert underwriting, superior claims handling, and local market
experience. Now you can focus on the possibilities, not the liabilities, to make progress in your business.
For more on the ACE Group of insurance and reinsurance companies, visit insuringprogress.com

RINSURING PROGRESS

R

PROPERTY & CASUALTY ACCIDENT & HEALTH L IFE



Proceedings 2nd International Conference on Managing Urban Land

159

Introduction 

Many organisations use the terms open 
/ green space interchangeably, however 
the most suitable definition is given in 
Planning Policy Guidance 17:  Planning 
for Open Space Sport and Recreation 
(ODPM, 2002), which states that open 
space should mean all spaces that are of 
public value including not just land, but 
also areas of water such as rivers, canals, 
lakes and reservoirs which offer impor-
tant opportunities for sport and recrea-
tion and can also act as a visual amenity. 
The broad range of open spaces that may 
be of public value include: parks and gar-
dens; woodlands, urban forestry; green 
corridors; outdoor sports facilities; infor-
mal recreation spaces; play areas; allot-
ments, community gardens, and city (ur-
ban) farms; cemeteries and churchyards; 
accessible countryside in urban fringe ar-
eas; and civic spaces, including civic and 

market squares, and other hard surfaced 
areas designed for pedestrians.

The benefits conferred by high quality 
open space are widely recognised and re-
cent studies have highlighted the value to 
society of well-designed and maintained 
open space (e.g. DCLG, 2006; NAO/
ODPM, 2006; CABE Space, 2004; Land 

2.14 Exploring Ways to Evaluate the Benefits of 
Well Designed, Well Maintained Open Space 
in England

Sandy Tomkins, Kate Millar, Paul Nathanail

ABSTRACT 

Recent studies have demonstrated the value of well-designed and maintained open 
space in providing opportunities for social interaction and for individual development 
through physical activity and recreation. In addition, local economies benefit through 
enhanced inward investment and increases in property values, and greater commer-
cial confidence. There is only limited evidence showing measurable let alone financially 
quantifiable benefits. 

Preliminary work is exploring the use of performance indicators (PIs) to estimate direct 
economic benefits. Using ‘Environmental Education’ as an example, this paper highlights 
how a number of measures can be applied to value an open space site as an outdoor 
classroom.  A conversion factor can be used to estimate value, but any conversion fac-
tors used would need to be cautious and defensible. The methods for measuring the 
Environmental Education PI need further reflection and development. In order to ensure 
accurate assessment, effective recording and reporting mechanisms would need to be 
introduced for any proposed PI. 

Figure 1: Chinese Delegation Visiting the Gras-
moor Country Park Development, Derbyshire
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Use Consultants, 2004; English Nature, 
2003a).  Although many Local Authori-
ties recognised the importance of open 
spaces as a valuable public amenity, for 
over two decades limited resources were 
made available for development and 
maintenance due to the competing budg-
etary demands of other key services (i.e. 
healthcare) and a lack of financial and 
political support from central government 
(NAO/ODPM, 2006).

Recognising the significance of the decline 
in UK’s open space, the UK Government 
initiated a number of policy changes and 
established the Urban Green Space Task-
force in 2001 (NAO/ODPM, 2006).  In 
2002, it proposed a series of priorities for 
revitalising the provision and long-term 
maintenance of open space areas and in 
2003 the Office of the Deputy Prime Min-
ister set up the organisation CABE Space 
to act as the champion of green space. 

CABE Space’s ‘Wasted Space?’ campaign 
(http://www.wastedspace.org.uk/) re-
vealed that open space in all its various 
forms – streets, squares, parks and gar-
dens – continues to be undervalued as a 
public amenity. Due to lack of investment, 
badly designed and managed open spac-
es are often in the most deprived urban 
areas and therefore fail to improve the 
quality of life for the local people (CABE 
Space, 2004). In fact, badly maintained 
open spaces only intensify the sense of 
physical and social degeneration in an 
area. It has been claimed that neglected 
parks for instance seem to attract anti-so-
cial behaviour, which in turn discourages 
other members of the community, creat-
ing isolated no-go areas that people are 
scared to visit (CABE space 2005a) 

Where restoration projects are being 
carried out, it is essential to make sure 
that good-quality outdoor spaces are not 
sacrificed for the sake of higher density 
housing. In fact, the higher the concen-
tration of housing, the greater the need 
is for well designed and managed public 
open spaces, in order to create a commu-
nity where people would want to live and 

work (CABE Space, 2004). 

However, in any investment appraisal it is 
difficult to balance the economic costs of 
open space provision with non-monetary 
benefits. Therefore in order to explore the 
feasibility of financially quantifying the so-
cio environmental benefits of open space, 
it is necessary to examine and describe 
these ‘‘benefits” in more detail. 

Social Value of Open Space

The types of social benefits open space 
provides include: (i) parks and open space 
areas which can function as outdoor 
classrooms by providing outdoor environ-
mental awareness classes for children of 
all ages; (ii) open space can also improve 
the health status of local communities 
through increased participation in out-
door exercise (e.g. green gyms); (iii) open 
space provides stimulation, entertainment 
and learning; (iv) open space can neu-
tralise the consequences of high density 
development; (v) open space can foster 
an understanding of and appreciation for 
the natural environment; (vi) open space 
can maintain the link between people and 
natural cycles of seasons. 

Open space can also play a role in chang-
ing individual lifestyles, such as reducing 
anti-social behaviour and altering sed-
entary behaviour, thereby improving the 
overall quality of life for local communi-
ties. The provision of open space, in par-
ticular green space, can improve mood 
through increased contact with enriched 
natural environments (CABE Space, 
2005a; Reynolds, 2002). 

In an attempt to improve open space 
provision, several local authorities have 
recently invested in developing indus-
trial sites (brownfield land).  For exam-
ple, country parks have been developed 
on several former coal mines in the East 
Midlands of England. These are now seen 
as international examples of open space 
reuse of post-industrial land (Figure 1).  
However, there is still only partial and of-
ten anecdotal data to demonstrate their 
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financial value.  Environmental Impact 
Assessments (EIA) have highlighted envi-
ronmental benefits, but economic assess-
ments are still limited.  

Environmental Benefits of Open 
Space 

Open space plays an important role in 
improving the urban environment and lo-
cal residents’ quality of life by helping to 
reduce pollution levels and maintaining 
biodiversity. Trees and vegetation in open 
spaces improve the quality of the air by 
removing carbon dioxide and replacing it 
with oxygen and have significant capacity 
to absorb carbon monoxide from cars. In 
particular, they act as filters, reducing the 
levels of pollutants such as sulphur diox-
ide and nitrogen oxide in the atmosphere 
(NAO/ODPM, 2006). 

Open spaces benefit biodiversity by pro-
viding a wide variety of landscapes; im-
proving the appearance of the environ-
ment; and providing habitats for many 
birds, animals, wildflowers and trees. 
Green open spaces can act as wildlife 
corridors that encourage particular spe-
cies to spread); can reduce flooding and 
play a major role in drainage; they can be 
converted to provide allotments and com-
munity gardens and give people the op-
portunity to get involved in nature (Belfast 
City Council, 2005).

Contributors to a survey conducted by 
CABE Space (2005a) strongly felt that a 
decline in the quality of open space con-
tributes to the onset or increase of vandal-
ism, anti-social behaviour and even seri-
ous crime. Neglected parks for instance 
seem to attract anti-social behaviour, 
which in turn discourages other members 
of the community, creating isolated areas 
that people are scared to visit. In Parks 
and Squares: Who Cares? (2005c), CABE 
Space reported that the public most dis-
liked green spaces not being kept clean or 
safe, poor standards of maintenance are 
highly visible to the public and communi-
cate a lack of care and authority.

The importance of green space in urban 
areas and the peri-urban fringe is in-
creasingly discussed in terms of its pro-
vision of an overall area of high quality 
land that is within accessible distant for 
all households (English Nature, 2003a; 
ODPM, 2002; Scottish Executive Social 
Research, 2005) and the role these ar-
eas play in maintaining and increasing 
biodiversity (CABE Space, 2006; English 
Nature, 2003a).  

Quantifying the financial benefits of these 
two key environmental areas is a chal-
lenging research area, as many of the 
benefits gained for these two dimensions 
(viz green space as an amenity and as 
a natural habitat) are intrinsic or confer 
secondary and tertiary benefits.  However, 
correlation can be made between public 
policy, intrinsic value and an economic 
conversion that relates to provision costs.

Economic Value of Open Space 

High quality open space can have a con-
siderable impact on the surrounding local 
economy and is an essential part of any 
successful regeneration strategy. The im-
pact on regional economic regeneration 
of converting derelict or rundown industri-
al sites into quality open space, has been 
a widely discussed issue across Europe 
(e.g. www.cabernet.org.uk).  A number 
of studies have examined localised ben-
efits in terms of house prices, direct job 
creation and new business start-ups (Ernst 
and Young, 2003; CABE Space, 2004).  A 
number of key economic areas emerge 
that relate to the establishment and qual-
ity maintenance of specific parks, these 
are: (i) the influence that open space has 
on local employment through the provi-
sion of directly-related jobs and (ii) the 
impact on property values for houses. 

CABE Space (2005b) assessed the im-
pact of renovated and newly created 
green spaces on property valuations. The 
study showed that the provision of green 
space can increase on average the value 
of properties surrounding the new area 
by between 5-7%, as house buyers are 
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willing to pay to be near green space. 
Property value increases could eventu-
ally translate into increased local council 
revenue through eventual re-valuation of 
the properties and amendments to Coun-
cil Tax rates.

The presence of well designed and main-
tained parks, gardens and other open 
spaces attracts private sector investment, 
while in town centres a pleasant environ-
ment increases the number of people 
visiting retail areas. The local economy 
also benefits from increased house prices 
(CABE Space, 2004).  

The Challenge of Financially 
Quantifying Benefits

Few studies systematically quantify or fi-
nancially audit the benefits of open space. 
Greater understanding of the ‘value’ of 
open space on all levels will help target 
resources so that current improvements 
can be extended and sustained.  The 
limited evidence means that it is hard to 
directly quantify, let alone value many so-
cial, environmental and economic benefits 
of well-designed and maintained open 
space.  This in turn makes it hard to jus-
tify investment and the inclusion of high 
quality open space in urban regeneration 
programmes. The inclusion of open space 
in land use plans although acknowledged 
as important, can be hard to justify as the 
financial benefits of new and often costly 
programmes is still disputed.   

A key issue when discussing the benefits 
of open space therefore is the ability 
to financially quantify if not all, at least 
some of the specific aspects of the ‘val-
ue’ of providing open space.   Although 
benefits, such as those described in the 
sections above, have been recorded and 
reported, a limited amount of work has 
been conducted to correlate these ‘posi-
tive outcomes’ with quantitative Perform-
ance Indicators (PIs), which can be used to 
measure the ‘success’ of an organisation. 

Performance Indicators

Performance Indicators (PIs) are quantifi-
able measurements that reflect the op-
erational efficacy of an organisation. For 
example a DTLR report (2002b) on Use of 
Local Performance Indicators defined PIs 
as “a form of measurement developed/
adopted and reported by the local author-
ity in order to assess and guide its per-
formance” (DTLR, 2002b).  They are in-
creasingly used by both public and private 
sector organisations who wish to measure 
performance in order to improve their op-
erational activities, demonstrate any im-
provements, and show value for money. 

In terms of open space management, per-
formance indicators are applied internally 
by a number of organisations, such as the 
Groundwork Trusts, and national targets 
and indicators have been set which aim 
to help bring about and track improve-
ment (NAO/ODPM, 2006). Groundwork 
appointed the Centre for Local Economic 
Strategies to undertake regular impact 
assessments of all Groundwork Trusts. 
The first pilot evaluations concluded that 
they are having a beneficial impact “on 
neighbourhood satisfaction, liveabil-
ity, fear of crime, skills development and 
community empowerment” (Groundwork, 
2006).  In April 2005 the Office of the 
Deputy Prime Minister (ODPM) in asso-
ciation with a number of other govern-
ment departments, introduced a number 
of Public Service Agreement (PSA) targets 
to track and measure improvements in 
green space quality. Within a broader aim 
to enhance ‘liveability’ – improving the 
quality and safety of open spaces and lo-
cal environments and people’s enjoyment 
of them – the Government set national 
targets under the eighth Public Service 
Agreement of the ODPM. 

PSA Target 8 – Liveability requires “the 
delivery of cleaner, safer, greener public 
spaces and improvement of the quality of 
the built environment in deprived areas 
and across the country, with measurable 
improvement by 2008” (DCLG, 2005).  
Specifically under PSA 8, two targets di-



Proceedings 2nd International Conference on Managing Urban Land

163

rectly relate to green space management, 
these are: (i) “To increase the percentage 
of residents satisfied with local parks and 
open spaces by four percentage points 
nationally, and by six percentage points 
overall for residents living in local author-
ity districts in receipt of Neighbourhood 
Renewal Funds, above the baseline year 
2003-04”. and (ii) “Increase to 60 per 
cent the proportion of local authority dis-
tricts nationally, and to 60 per cent the 
proportion of local authority districts in  
receipt of Neighbourhood Renewal Funds, 
with at least one park or green space 
that meets Green Flag Award standard” 
(NAO/ODPM, 2006) 

The Green Flag Award, established to rec-
ognise good practice in green space man-
agement, assesses the quality of parks on 
the basis of eight criteria.  Specifically, a 
park should be: welcoming; healthy, safe 
and secure; well maintained and clean 
and managed in a sustainable way. In 
addition the management of the park 
should make the most of its conservation 
and heritage potential; encourage com-
munity involvement; actively market the 
park and have a strong management plan 
in place to set out the priorities for the 
park. The management plan should make 
the most of partners’ involvement, have 
a realistic time scale and show how the 
park will contribute to the neighbourhood 
as a whole. It should demonstrate good 
financial management and be regularly 
updated (NAO/ODPM 2006).

Schemes such as The Green Flag Award 
and other internal performance review 
systems allow both the managers of open 
space and the public to follow improve-
ments in performance and value for mon-
ey.

The key issue however, is whether it is pos-
sible to develop PIs which could be used 
to financially quantify, monitor and report 
open space derived benefits. The follow-
ing section explores this dimension by 
examining the ‘Environmental Education’ 
benefits derived from the delivery of well-
designed and maintained open space.

Defining Performance Indicators 
for the Evaluation of Open Space 
Provision 

Community involvement in the mainte-
nance of a park area, through formal and 
informal groups, and its use through nu-
merous leisure and educational activities 
can improve social inclusion, community 
cohesion and encourage cross-commu-
nity activities (ODPM, 2002).  

Open space can play an important role as 
an educational resource, not only for chil-
dren but also for adults, as a mechanism 
for stimulating life-long learning relating 
to the effects of human interaction and its 
impact on nature and the wider environ-
ment (DTLR, 2002a).

 When the social benefits of open space 
are examined in more detail a number 
of key areas emerge. Community scale 
benefits relate to three specific issues: in-
volvement in the planning and ongoing 
maintenance of open space can improve 
community cohesion and wider engage-
ment; open space as an ‘outdoor’ class-
room; and the positive impact that well 
maintained open space can have on anti-
social behaviour. 

8. Environmental Education – A 
Potential Performance Indicator

Before analysing how Environmental Edu-
cation could be used to measure and then 
be converted to an annual financial value, 
it is useful to explore the governmental 
and public organisations involved in pro-
viding and facilitating the provision of en-
vironmental education.

Outdoor learning through interaction 
with the natural environment is an im-
portant and valuable educational tool. 
Walks through the park form part of the 
primary school curriculum.  Such learning 
encourages greater understanding of the 
links between rural and urban environ-
ments, informs children on how food is 
produced and highlights the importance 
of the UK countryside (including its fauna 
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and flora) for sustaining livelihoods. There 
is increasing concern that children are 
becoming more and more distant from 
nature and the countryside. This form of 
learning experience, interacting with the 
natural environment, is particularly im-
portant for inner city school pupils who 
have little or no exposure to rural areas 
or green space.

Department for Education and Skills

In 2005, acknowledging the educational 
importance of interaction with the natu-
ral environment, the Department for 
Education and Skills (DfES) launched the 
draft ‘Education Outside the Classroom’ 
Manifesto, which promoted the value of 
outside or outdoor learning (DfES, 2006). 
Through multi-stakeholder involvement, 
the proposed programme aimed to further 
stimulate use of outdoor resources, such 
as green space, for educational purposes. 
A consultation was concluded in February 
2006 (The consultation states: 

“The main aim is to provide all children 
and young people aged 3-19 with a va-
riety of high quality learning experiences 
outside a classroom environment, wheth-
er during school, after school or during 
holidays … No decisions have been taken 
on policy options ….. The Manifesto vision 
will only be realised through schools and 
supporting stakeholders coming together 
to make sure that all children and young 
people have the opportunities provided 
by education outside the classroom. Gov-
ernment has a role to play, and will be of-
fering its own pledges for the Manifesto” 
(DfES, 2006).

Learning through Landscapes

Learning through Landscapes (LTL) is the 
UK National School Grounds Charity. 
Since 1990, LTL’s aim has been to “help 
thousands of schools with poor grounds 
transform these both for teaching and 
learning across the curriculum and for 
children’s all round health and develop-
ment”. There is often little money available 
for this work, so the Trust’s key mission is 

to help schools access new resources and 
skills with the full involvement of children, 
teachers and the wider school commu-
nity. LTL believes “that learning and play-
ing outside are essential to every child‘s 
development and by improving outdoor 
spaces in education and childcare a real 
difference can be made”.

In addition to educational benefits, pupils 
exposed to stimulating and high quality 
outdoor spaces show marked behaviour-
al improvements. An LTL National School 
Grounds survey of 700 schools and ‘early 
years settings’ reported on the positive ef-
fects of improving school outdoor spaces.  
The study showed the incidence of bul-
lying was reduced by 64%; pupil behav-
iour improved by 73%; attitudes towards 
learning improved by 65% and there was 
84% better social interaction (Learning 
through Landscapes, 2003).

Growing Schools

Growing Schools is a UK government in-
formation portal which aims to encourage 
and inspire all schools (nursery, primary, 
secondary and special) to use the outdoor 
classroom as a context for learning across 
the curriculum. It focuses in particular on 
food, farming and the countryside, on en-
suring pupils are given first hand expe-
rience of the natural world around them 
and on integrating outdoor learning ac-
tivities into every day teaching practices.

Over 15,000 schools participate in activi-
ties, request resources and advice on the 
‘outdoor classroom’ teaching. 

The role that outdoor learning plays is 
acknowledged in the National Curricu-
lum and as a result programmes such as 
Growing Schools have been established 
to help teachers use the ‘outdoor class-
room’ more effectively. Demonstrating the 
range of learning opportunities, Growing 
Schools have listed 12 subjects (Science, 
History, English, Art and Design, etc) that 
can use ‘outdoor classrooms’ to teach el-
ements of the national curriculum (Ref). 
(www.teachernet.gov.uk/growingschools/
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support/detail.cfm?id=13). 

Application and Operational As-
pects of Performance Indicators 

Environmental Education was chosen as a 
case study to explore whether it is possi-
ble to apply an annual economic value to 
this benefit, as one of the benefits that is 
conferred when either a high quality open 
space is renovated or established. 

In terms of operational aspects, PIs are 
presented as a clear time series and it is 
essential to ensure that the same defini-
tion is applied from year to year. It is also 
important to clearly define units, meas-
urement conditions and timescales. Once 
the PI has been defined, periodic targets 
need to be set, and clear measurement 
standards need to be established that are 
verifiable and auditable. The specified 
target needs to be clear so that specific 
action can be taken to accomplish the 
pre-defined target.

In order to translate the benefit of Envi-
ronmental Education to a potential meas-
urable PI that can then be converted to 
a financial outcome, the following table 
sets out a structure for the PI. 

Conclusions

Although the benefits conferred by well-
designed and maintained open space are 
widely acknowledged there is still limited 
evidence that can quantify the benefits or 
relate them to a financial benefit. 

This paper has explored preliminary work 
that is attempting to demonstrate by the 
use of a performance indicator an option 
for estimating the direct economic ben-
efits.

Using ‘Environmental Education’ as an 
example, highlights how a number of 
measures can be applied to estimate the 
economic value of utilising an open space 
site as an outdoor classroom.

Definition: The Use of Open Space as an Outdoor Classroom

Target: To increase young peoples’ access to and understanding of the natural environment

Time Series: Annual measure of organised visits at a given site

Measure of data: Number of school pupil visits (schools and pupils) for activities within the National Curriculum – e.g. for 
pond dipping, nature trails, etc

Performance Level:  Number of school pupil visits (number of schools and pupils)

Measured Performance and Economic Conversion 

Measure: The interaction of pupils with an open space site can be quantified and qualified in a number of ways. As well as 
being applicable for use across a wide range of subjects, open space, particularly green space can be used as an ‘Outdoor 
Classroom’ for all ages (Nursery, Primary, Secondary and Special Needs School Children). Measures of utilisation of the site 
and types of activities can include:
a) Number of pupils per visit (including school year, ages, gender) 
b) Number of school visits (number of schools, distant travelled, school districts)
c) Type of visit (Activity involved, related UK National Curriculum subject)
d) Number of days involving school visits (number of visits each month, number of working days involving school visits)
e) Teachers’ and pupils’ survey of the value of the visit (e.g. how interesting, links to the National Curriculum, accessibility, 

amenities for schools, general feedback from teachers and pupils that have used the sites)
In order to promote a site, open space managers could proactively link to or create partnerships with Outdoor Education Organi-
sations (e.g. UK programmes such as: DfES programmes, Charities, Trusts, etc). These activities could be measured:
f) Numbers of Website links from ‘outdoor education’ organisations
g) Number of formal partners 
h) Number of educational-related grants associated with the site (e.g. to improve trails or produce reading material)

Economic Conversion factor: As with so many benefits that relate to the use of open space, although the significance of 
outdoor learning is widely recognised there are very few economic assessments of educational value. One option for estimating 
the direct economic costs could be through individual visit costs per pupil and the economic value of the teaching contribution 
of on-site staff.

This could be calculated by assuming the target number of school pupils was 50 per month for each site visit at 6 euro per visit 
= 300 euro. For an organisation managing 10 sites that would equate to 3,000 euro per month. 
For 300 pupils per month @ 6 euro per visit, the economic benefit per annum equates to 216,000 euro for ten sites.
Teaching staff supervision or ranger led activities in a park where sessions might last for approximately 1 hour might cost be-
tween 40 to 60 euro for groups of up to 35 children. This could equate to an economic value of between 4,000 to 6,000 euro 
per annum for 350 children visiting 10 sites.

Table 1 Performance Indicator on the Environmental Education Benefits of Open Space
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A conversion factor can be used to esti-
mate value, but any conversion factors 
used would need to be cautious and de-
fensible. The methods for measuring the 
Environmental Education PI needs further 
reflection and developed.  In order to 
ensure accurate assessment, effective re-
cording and reporting mechanisms would 
need to be introduced for the PI. 

It is possible to demonstrate economic 
value for a number of PIs gained from a 
wide range of benefits conferred by open 
space.  Further work is needed to define 
the measurements, economic conversion 
and the caveats of any reporting system.
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Introduction 

In 2002, the German government set 
the target to reduce land consumption 
through settlement and traffic from cur-
rently 115 ha/day (StaBa 2006) to 

30 ha per day by the year 2020 within 
its national strategy on sustainability 
(Bundesregierung 2002). The redevelop-
ment and reuse of brownfields has been 
identified as a major tool to achieve this 
goal. Today, brownfields in urban areas 
are estimated to constitute an area of 
139.000 ha. Inner-city brownfields of the 
DB AG (German Railway Company) are 
of particular interest because these sites 
are usually characterised by good traffic 
connections and an existing municipal in-
frastructure. The non-operating property 
of the DB AG comprises an area of ap-
prox. 26.000 ha and is representative of 
the major share of privately owned waste 
lands.

Problem Statement

With changes in the economic structure of 
a region, the relocation or disappearance 
of entire industries and the streamlining 
of productivity, private and public owners 
or former users of properties withdrew 
because further commercial use of the 
areas did not seem to be possible. Due 
to sometimes unattractive locations and/
or soil contamination in consequence of 
previous uses, the areas cannot imme-
diately be made available for new uses. 
Costs for land development and prepara-
tion for uses are often disproportionate to 
the expected return. However, the reuse 
of brownfields represents a key to im-
plementing the aims of the sustainability 
policy of the German government.

Irrespective of the characteristics of a 
brownfield site, an economic use is al-
ways subject to the economic structure 
of the region. In economically prosper-

3.1 Sustainable Regional Land Resource Manage-
ment

Robert Holländer, Enrico Thomas, Anja Brandl, Oliver Rottmann, 
Christian Winkler, Sabine Lautenschläger

ABSTRACT

The article will outline the scope and current status of a research project funded by the 
German Federal Environmental Agency (UBA) and Deutsche Bahn AG (DB AG - German 
Railway Company). Scope of the project “Sustainable Regional Land Resource Manage-
ment” is the investigation of development options for a number of selected brownfields 
and alternative greenfield sites in two pilot regions in Germany. The brownfields are 
owned by DB AG. The pilot region Leipzig-Halle was selected to represent a region with 
rather little economic activity and Karlsruhe as an example for a more prospering region. 
Overall objective of the work is to identify a framework of action for private, municipal, 
regional and national stakeholders to bring brownfields back to beneficial use through 
reintegration into the property market. The project is divided into three subprojects: 
spatial planning analysis (I), economic analysis (II), and environmental analysis (III). The 
first step of subprojects I and II is to identify feasible land uses for inner-city brownfields 
in both pilot regions on the basis of their regional economic, demographic and munici-
pal development. Subsequently, these land uses are compared with land reclamation 
in greenfields in regard to their economic impacts on the stakeholders affected. In sub-
project III, the environmental impacts of the land use decisions in inner-city brownfields 
are compared with the respective impacts of greenfield developments.
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ing regions that are scarce in sites to be 
developed, reactivating brownfield sites 
provide an opportunity to increase the 
insufficient pool of inner-city properties. 
In less prosperous regions, however, an 
oversupply of brownfield sites to be po-
tentially developed can lead to compet-
ing areas and consequently to competing 
types of brownfield developments. There-
fore, avoiding such interferences is part of 
the problems associated with brownfield 
sites in addition to an economically, eco-
logically and socially acceptable develop-
ment of the sites.

Study Objective 

Taking brownfield sites of DB AG as an 
example, it is to be demonstrated how 
revitalisation of sites takes place so that 
a reduction of land reclamation can be 
achieved by reusing brownfield sites for 
the collective good. Overall objective of 
the project is to identify a framework of 
action for private, municipal, regional and 
national stakeholders to bring brownfields 
back to beneficial use by reintegrating 
such land into the property market.

The working group develops approaches 
for possible land reuse models by analys-
ing brownfield sites of the DB AG spatially, 
economically and ecologically. Structural 
transformation processes and their con-
sequences are to be taken into account 
as well as economic aspects regarding 
the management of property treatment, 
legal aspects and aspects of urban de-
velopment. Studies are carried out in two 
structurally different regions of Germany 
according to the type of location, respec-
tively.

The project is funded by the German Fed-
eral Environmental Agency (UBA) and DB 
AG.

The research project constitutes an inter-
disciplinary teamwork of departments of 
Leipzig University and Stadtwerke Düssel-
dorf, as there are: 

Institute for Infrastructure and Re-
sources Management, 

Department of Urban Development 
and Construction Management, 

Department of Finance, 

Department of Real Estate Manage-
ment and 

Stadtwerke Düsseldorf AG, Depart-
ment for Brownfield Redevelop-
ment.

Assessment of Land Use Deci-
sions 

The research project is divided into three 
subprojects:

Spatial analysis (subproject I)

Economic analysis (subproject II)

Environmental analysis
(subproject III).

The research results of these subprojects 
are combined in a concluding overall so-
cial evaluation. 

Economic and environmental analyses 
were carried out on the basis of a pro-
posed reuse for each of the 8 examples 
of brownfield sites located in the regions 
Leipzig-Halle (East Germany) and Karl-
sruhe (West Germany). 

The following paragraph describes the 
selection of model sites as well as the 
development of a proposed reuse for a 
model site. A detailed economic and en-
vironmental evaluation follows.

Spatial Analysis

The two model regions Leipzig-Halle and 
Karlsruhe were individually characterized 
by means of a situation and development 
analysis on regional and local scale. This 
was done using a traditional location 
analysis that is very common in urban 
planning and real estate management. 

•

•

•

•

•

•

•

•
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The first step within subproject I was to 
analyse secondary data (e.g. data from 
the German Federal Statistical Office, 
the Statistical Office of the Free State 
of Saxony, the Statistical Offices of Sax-
ony-Anhalt and Baden-Württemberg, 
the Regional Planning Report 2005, the 
Bertelsmann Foundation, the Population 
Forecast 2020). As a result of this anal-
ysis, five types of location with different 
spatial, demographic and economic con-
ditions could be identified in these model 
regions. In addition, particularities of the 
regions were identified which need to be 
considered in the creation of a unique 
selling proposition for the future use of 
brownfield sites. 

In the next step, one site was selected for 
each location type in both regions. The 
selection included a pre-selection of the 
sites (on the basis of a fixed 
list of criteria, e.g. size and 
shape of the sites) using the 
DB AG PAS (Portfolio Analysis 
System), followed by an eval-
uation through on-site analy-
sis. The final selection of the 
sites was supported by a scor-
ing model. The scoring model 
consisted of data concerning 
the land, location as well as 
the current market situation. 
In conclusion, a diverse port-
folio of brownfield sites was 
created representing the cur-
rent situation in both model 
regions.

The process of establishing 
an adequate reuse proposal 
for a brownfield site, included 
consideration of formal and 
informal regulations (e.g. 
state and regional develop-
ment plans) as well as deter-
mination of urban planning 
potentials of the sites (via 
micro analysis and on-site 
analysis). Especially superor-
dinate demands were taken 
into account in order to en-
sure a sustainable reuse (e.g. 

adaptation to transformational processes 
in society, strengthening the economic 
potential of the community, long-term 
perspectives). These criteria were not only 
fulfilled by using quantitative methods but 
also by using qualitative methods (assess-
ments and derivations), which are very 
common in urban planning processes.

The next step constituted evaluations of 
the current and potential use of each 
brownfield site. Potential uses were struc-
tured according to the function of the 
sites, e.g. residence, work, leisure and 
recreation, and the spatial level in which 
the use might be relevant (town, neigh-
bourhood). 

As a result of the process described above, 
a decision on one potential use for each 
brownfield site was made. 

Figure 1: Methodology Spatial Analysis
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Economic Evaluation of Reuse Pro-
posals

In subproject II, (economic analysis) the 
general framework and the consequenc-
es of land reclamation of brownfield sites 
were analysed. Subproject II is divided 
into the following steps:

Investment calculations for the re-
use proposals

Respective costs and benefits for the 
stakeholders owner, investor and lo-
cal authority

Effects of financial support and sub-
sidies

Investment calculations were carried out 
for the verified reuse proposal using the 
investment calculation tool „RES invest“ 
(a calculation tool developed by the De-
partment of Real Estate Management, 
University Leipzig). The costs and benefits 
of the current use on the one side and 
the proposed use on the other side were 
compared within a cash flow analysis. 

Additionally the costs and benefits for 
each stakeholder were assessed. The fol-
lowing types of stakeholders were taken 
into consideration:

DB AG as supplier of the brownfield 
sites

Suppliers of the greenfield sites

Buyer/investor of the brownfield 
sites

Buyer/investor of the greenfield 
sites

Local authority of the brownfield 
sites

Local authority of the greenfield 
sites 

In case the results of the investment cal-
culation showed the proposed reuse be-
ing not cost-effective the opportunities of 
involvement of local authorities, financial 

•

•

•

•

•

•

•

•

•

support and subsidies as well as other 
measures such as cooperation between 
local authorities and private stakehold-
ers (e.g. PPP-models) were evaluated. In 
addition, it was shown how the current 
system of financial support and subsidies 
poses obstacles for the revitalisation of 
brownfields.

Fiscal instruments and subsidy systems on 
a European, national and regional level 
regarding the development of brown-
field and greenfield sites were analyzed 
with respect to their economic incentives 
and obstacles for a sustainable reuse of 
brownfield sites.

Ecologic Assessment of Reuse Pro-
posals

In subproject III, the effects on the envi-
ronment of the reuse proposals were be-
ing investigated for the inner-city brown-
field sites and the alternative greenfield 
sites. 

The approach of subproject III (ecologi-
cal assessment) consists of the following 
steps:

Quantifying the traffic volume 

Assessing the environmental effects 
of traffic 

Assessing the ecologic value of the 
site 

Environmental Effects of Traffic 

Vehicle mileage of cargo and passenger 
traffic was the basis for an estimation of 
the resulting effects on the environment. 
A first step for the calculation was a ba-
sic differentiation between travel supply 
and demand data. The travel supply data 
(relevant road network) of all areas un-
der investigation was implemented in the 
program VISUM. For calculating travel 
demand a Trip-End-Model was used. It 
calculated the trip generation (volume of 
traffic), the modal split, the trip distribu-
tion (traffic flow), and in conclusion the 
route assignment.

•

•

•
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The method of calculating travel demand 
required a division of the investigation 
area into smaller regional units (traffic 
analysis zones) to which spatially oriented 
data was assigned. 

For a definite estimation of generated 
traffic each model area was assigned to 
one traffic analysis zone. Traffic flows re-
sulting from traffic demand calculations 
were converted into vehicle trips using 
vehicle occupancy rates. The calculation 
of necessary vehicle output was done by 
multiplying vehicle trips by trip distances. 
A methodical difference between calcu-
lating cargo traffic and passenger traffic 
occurs only in trip generation. As far as 
passenger traffic is concerned, an exami-
nation of groups of traffic participants is 
undertaken whereas in cargo traffic the 
size of the examined model area and its 
use (industries) is decisive. 

A determination of the environmental ef-
fects of traffic was carried out following 
the methodology of the Wuppertal Insti-
tute for assessing environmental effects 
of traffic flows and traffic volumes (Wup-
pertal Institut 2006). The effects on the 
environment are represented as emission 
loads (CO2, NOx etc.) and the demand 
for space for moving traffic and car park-
ing. Vehicle mileage and cargo traffic 
volume constitute the data basis for the 
assessment criteria including the modal 
split values. 

Ecological Site Value

Increasing growth of settlements and traf-
fic infrastructure is coupled with losses of 
pristine landscapes and the irreversible 
alteration of environmental resources, 
especially soil. An assessment of the eco-
logical aspects of a model site includes 
the environmental compartments soil, 
groundwater, climate and air as well as 
flora and fauna. 

For assessment the land value classifica-
tion model (Doetsch et al. 1998) is used. 
This method called soil-value-balance 
was developed for the German Federal 

Environment Agency (UBA). According to 
this approach these environmental as-
pects were weighted and aggregated.

In the present case the assessment method 
was modified. Instead of using monetary 
terms a five step grading scale from 0 to 4 
was used. The higher the value, the closer 
the environmental compartment is to a 
pristine condition. Therefore, the higher 
the value for a criterion, the higher is its 
significance for the urban ecology and ec-
ological balance. The aggregated sum of 
each criterion renders the site value (SV). 
The SV is calculated for the current use 
(scenario 1) and for the reuse proposal 
(scenario 2), respectively.

The difference between the two site values 
(SV scenario 2 minus SV scenario 1) may 
assume a positive value in which case the 
ecological value of the site is increased. 
Whenever the result assumes a negative 
value the site value is decreased 

Example: A given site with a pristine soil 
structure, without any surface sealing and 
with a great variety of plants and animals 
has a high SV (scenario 1). The estab-
lishment of an industry decreases the SV 
(scenario 2). The calculated difference ob-
tained from SV 2 minus SV 1 assumes a 
negative value. The change in use of this 
site has lead to a decrease of its ecologi-
cal value. 

Figure 2 shows how a change in land use 
of a given brownfield site can lead to an 
increased SV.

Scenario 1 (current use): inner-city brown-
field (high percentage of sealed surfaces, 
particularly transport infrastructure, soil 
contamination, few buildings, low per-
centage of greenfield land). Scenario 2 
(reuse proposal): inner-city mixed-use 
development (combination of residential 
and industrial/commercial use) leading to 
a reduction in traffic infrastructure and a 
reduction of surface sealing as well as an 
increased percentage of green space.
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Overall Social Evaluation

The results of the economic and eco-
logical evaluation of the model sites are 
compared considering the type of loca-
tion and region. This includes the motives 
and impacts of individual stakeholders i.e. 
owner, investor, and local authority. 

On the basis of the representative sites 
general conclusions are drawn concern-
ing the obstacles of brownfield reuse and 
restraints of current land use policies.

The presented results will constitute sig-
nificant contributions to support decision 
making processes in local policy concern-
ing the development of settlement and 
traffic areas, adjusting them to the chang-
es of demography and to a sustainable 
urban development.
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Introduction

In England, the development of brown-
field sites is seen by Government as a 
significant means of contributing to urban 
regeneration (DETR, 2000; Schoon, 2001, 
Adams, 2004). ‘Brownfield’ refers to land 
that has been previously developed (DETR, 
2000a, Annex). Reusing urban land is ar-
gued to help create a sustainable urban 
environment, aid the prevention of urban 
sprawl and stem the tide of out-migration 
from urban areas. It is a mechanism to 
deliver more compact cities, to make the 
most efficient use of existing urban infra-
structure and to reduce the need to travel 
(Breheny, 1992; Williams et al., 2000).

In England there are approximately 
65,000 hectares of previously devel-
oped land (English Partnerships, 2003). 
The policy of reusing such land in urban 
areas is seen by the Government as a 
‘win-win’ strategy. Previously developed 

land is brought back into beneficial use, 
and development pressure on greenfield 
sites is relieved. Hence, recent urban pol-
icy, planning guidance and housing pro-
grammes have supported brownfield de-
velopment (DETR, 1998a; DETR, 2000b; 
DETR, 2000a). The Government has also 
set measurable targets for land reuse. The 
most significant is for 60% of new hous-
ing to be built on brownfield sites by 2008 
(DETR, 2000a). In combination, these pre-
scriptions are the most stringent and ma-
ture in Europe and probably globally. 

Alongside policy prescriptions to develop 
high quantities of previously developed 
land, there are also policy requirements 
to develop brownfield sites to be sus-
tainable in their own right and not just 
as a contribution to strategic urban de-
velopment patterns. National planning 
guidance on sustainable development 
(ODPM, 2005) and the Government’s key 
urban policy document, The Urban White 

3.2 A Framework for assessing the Sustainability 
of Brownfield Development

Katie Williams, Carol Dair

Abstract

In England, the development of urban brownfield sites is a significant planning policy 
aimed at supporting urban regeneration and protecting the countryside. Brownfield sites 
are required, in policy, to be developed in a sustainable way. However, determining what 
this means in practice is unclear. This paper presents a framework for assessing the sus-
tainability of brownfield developments, devised to clarify the stakeholders in land reuse 
and establish how sustainability can be achieved on reused sites. The framework has 
been used in research investigating the sustainability of five brownfield developments in 
England. The performance of the framework in this research is assessed and its potential 
practical use outlined.



A Framework for assessing the Sustainability of Brownfield Development

178

Paper (DETR, 2000b) stress that all devel-
opments should now fully address sus-
tainability principles. However, for those 
wishing to deliver sustainable brownfield 
development, translating policy objec-
tives into action at the site level is prob-
lematic. First, much policy and guidance 
is imprecise and open to interpretation. 
For example, the Urban White Paper uses 
phrases such as ‘efficient use of available 
land’, ‘reasonable densities’ and ‘good 
design’ (ibid, p. 43) to describe its vision 
for urban areas. Second, much guidance 
is not precise about its definition of sus-
tainability: in some only environmental is-
sues are considered, whereas elsewhere 
social and economic elements are also in-
cluded. Third, it is not always clear which 
aspects of a development need to be sus-
tainable: is it the land remediation proc-
ess, the planning process, the buildings 
themselves, the final uses of the develop-
ment, or all of these? Fourth, some sus-
tainability objectives, when implemented, 
can give rise to contradictions, and can 
conflict across issues and spatial bounda-
ries (DETR, 1999a). Policy guidance does 
not address how to make judgements in 
these instances. 

It was in the light of these problems that 
a three-year research project entitled 
‚Achieving the Sustainable Development 
of Brownfield Sites in England’ was insti-
gated. The aim of the research was to in-
vestigate the extent to which sustainability 
was being achieved in land reuse projects 
in England. Specifically, it aimed to find 
out which elements of sustainability were 
considered or omitted by those involved 
in brownfield development and the rea-
sons for this. Because the research was 
concerned with detailed decision-making, 
a small number of in-depth case studies 
(five) were chosen. The cases were recent-
ly completed developments on brownfield 
sites. In each study, the redevelopment 
process was investigated through analy-
ses of planning files and other documen-
tation and through interviews with key 
stakeholders in the developments. 

Before the empirical research could begin, 
it was essential to gain an understanding 
of sustainable development in the context 
of land reuse. In order to do this, a frame-
work for assessing the sustainability of 
brownfield developments was developed. 
It was important that the investigation was 
conducted from a sound knowledge of the 
state of the art in terms of both who was 
involved in brownfield development (the 
key stakeholders) and in terms of what, 
according to current literature, they could 
achieve in terms of sustainability by their 
involvement in land reuse. Devising such 
a framework has not been done before 
(Pediaditi et al., 2005 have addressed this 
problem, but from a procedural perspec-
tive) and required the distillation of a vast 
literature on the subject. 

The development of the framework is the 
focus of this paper. It explains how the 
framework was devised, and outlines its 
usefulness for the case study research 
and beyond. A brief summary of the re-
search method is presented to illustrate 
the framework’s effectiveness, however 
extensive research findings are reported 
elsewhere (Dair and Williams, 2006). 
The purpose of this paper is to reveal the 
thinking behind the framework, and to 
set out how theory on sustainable devel-
opment can be made meaningful at the 
development project scale, in any given 
context. 

The framework has two parts, which are 
described in the next sections of the pa-
per. Part A identifies who is involved in 
brownfield development. It describes the 
key stakeholders in the land reuse proc-
ess. Part B is a list of sustainability objec-
tives that stakeholders should address in 
brownfield projects, with examples of how 
these objectives could be met. The paper 
ends with a discussion of the use of the 
framework in the empirical research, and 
comments on the difficulties in concep-
tualising and defining sustainability for 
development projects. Some suggestions 
for the wider application of the model are 
also given.
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Part A of the Framework:
Stakeholders involved in the De-
velopment and the use of Brown-
fields sites

Part A of the framework required iden-
tifying the stakeholders involved in the 
development and use of brownfield sites. 
Table 1, below, shows the outcome of a 
review of literature and policy documents 
to achieve this. Use was made of the work 
of Ambrose (1994) and Alker et al. (2000) 
in addition to Article 10 of the Town and 
Country Planning (General Development 
Procedure) Order, 1995 (SI no 419). To help 
structure the table, three main spheres of 

activity in the development process were 
identified: land use planning and regula-
tion; development and construction; and 
end use. Development activities rarely fit 
into these simplified categories, and there 
is considerable interaction between the 
three spheres. However, for the purposes 
of the research, this separation was useful 
because it helped identify where different 
stakeholder groups are likely to be most 
active, and where they can have an im-
pact on sustainability. For each sphere of 
activity, several key groups of stakehold-
ers were identified (presented in the left-
hand column of Table 1). Examples of the 
stakeholders are given in the right-hand 
column. 

Stakeholder groups Examples of types of stakeholder within each group

Stakeholders involved in land use planning and regulation

Group 1 Regulators, statutory 
consultees, service providers and 
councillors

Environment Agency (EA) regulators (e.g. pollution control regulators, drainage 
and flood defence regulators, biodiversity protection regulators)
Local authority regulators (e.g. planners, urban designers, environmental health 
officers, highways and transport regulators, landscape architects)
Councillors
Health and safety executive regulators
Building control (Local authority or approved inspectors such as National House 
Building Council)
Utility regulators and service providers (gas, electricity, water and drainage)
Central government departments and regional authorities

•

•

•
•
•

•
•

Group 2 Non-statutory consultees, 
interest groups, and individuals

Business interests
Pressure groups
Community group interests
Individuals

•
•
•
•

Stakeholders involved in development and construction

Group 3 Property developers and 
developer interests

Public sector and private developers
Investors (e.g. banks, pension funds) 
Land owners
Shareholders of investing institutions and developers
Construction workers
Suppliers

•
•
•
•
•
•

Group 4 Professional advisors Lawyers
Architects, planning consultants, conservationists and archaeologists
Civil and environmental engineers
Surveyors
Insurers and valuers
Landscaping consultants

•
•
•
•
•
•

Stakeholders involved in end use

Group 5 End users Clients of developers (e.g. manufacturers, business entrepreneurs, retailers, home 
buyers, public service providers) 
Residents of dwellings and residential homes
Proprietors of commercial businesses including, offices, shops; restaurants, and 
their suppliers, employees and customers
Managers and proprietors, of public/private institutions including schools, hospi-
tals, and leisure centres and their employees and visitors
Landowners of public/private open space, parks, gardens, woodland and the pub-
lic that uses those areas

•

•
•

•

•

Table 1: Stakeholders involved in the development and use of brownfield sites
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In land use planning and regulation ac-
tivities, a group of stakeholders identified 
as ‘regulators, statutory consultees, serv-
ice provides and councillors’ was identi-
fied (Group 1). This group, to varying de-
grees, has powers to require amendments 
to development proposals (Bell, 1997: 
Grant, 1990). These people are respon-
sible for enforcing regulations on issues 
such as environmental health, drainage, 
roads and traffic management, building 
quality and planning issues. The group 
also contains Environment Agency regu-
lators who are responsible for the envi-
ronmental aspects of, for example, pol-
lution control, drainage and biodiversity. 
In addition, local councillors are part of 
Group 1, but their powers extend beyond 
requiring amendments as they have the 
right, within certain constraints, to refuse 
proposals for development. 

Also involved in land use planning and 
regulation are Group 2, the non-statutory 
consultees, interest groups and individu-
als. This group differs from Group 1 in that 
it has no direct power to influence a de-
velopment proposal. Its power rests in its 
capacity to influence the decisions taken 
by those that do have direct authority. In 
particular, representation by this group to 
the planning authority must be considered 
by councillors when making decisions on 
whether to grant planning permission. 

The next section of the table introduces 
the stakeholders involved in development 
and construction activities. Group 3 is 
identified as ‘property developers and de-
veloper interests’. Production of the built 
environment is crucially dependent on the 
decisions of private and public sector de-
velopers and the abilities and co-opera-
tion of construction workers and suppli-
ers. As a result this group has authority 
and power (albeit fluctuating) to influence 
development projects. Also active in de-
velopment and construction activities are 
Group 4, the ‘professional advisors’. This 
group provides expert advice on develop-
ment sites and proposals. These are peo-
ple or organisations employed for their 
professional expertise, for example, law-

yers, architects and valuers. 

Stakeholders identified as the ‘end users’ 
of a development are classified as ‘Group 
5’. These are the people or organisa-
tions that use the development once it 
is completed. This group, as prospective 
purchasers or tenants, collectively rep-
resent demand in the development and 
construction market and as such they can 
have a powerful influence on develop-
ment outcomes. Examples of this group 
are residents of housing schemes, propri-
etors of commercial premises, or public 
users of the space.

Of course, the development process is 
complex and the implementation of a 
project requires involvement by numerous 
stakeholders, none of which have overall 
authority or power to enforce sustainabili-
ty objectives. Each of the groups identified 
(and individual stakeholders within these 
groups) may have their own ideas about 
what constitutes a sustainable develop-
ment and they can influence, to varying 
degrees, the way in which a development 
proceeds. Furthermore, not all stakehold-
ers will be involved in every development. 
Hence, this categorisation is a useful ref-
erence for identifying the range of poten-
tial stakeholders in any given brownfield 
project, and was used to help identify the 
interviewees in the empirical research, 
but it cannot be used to explain influence 
or power in practice, nor to predict who 
might be more or less concerned about 
achieving a sustainable outcome. 

Part B of the Framework:
Sustainabilty Objectives to be 
met in Brownfield developments

The issue of how the stakeholders could 
achieve sustainable development through 
the reuse of a brownfield was addressed 
in Part B. The approach taken in develop-
ing this part of the framework was: first to 
establish a definition of sustainability ap-
propriate to the scale of a brownfield de-
velopment; second, to use that definition 
to develop a number of precise sustain-
ability objectives that could be achieved 
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through development; and third to seek 
practical examples of how these objec-
tives could be delivered. 

This objectives-led approach allowed for 
the development of a discrete number of 
clear sustainability aims, but also for the 
expansion of the framework by adding 
practical examples of how these objectives 
could be achieved as suggested in the 
literature and in case studies. There are 
advantages in using objectives because 
rather than prescribing the action needed 
to achieve those objectives they allow for 
flexibility in interpretation. This facility 
is important because no two brownfield 
developments are the same. The objec-
tive-led framework enables the unique 
context of development to be taken into 
account as well as new understandings 
of cause and effect in relation to sustain-
ability and technical innovations. The lit-
erature review revealed that the range 
of ways that the sustainability objectives 
could be achieved was, if not infinite, then 
certainly numerous. By taking the objec-
tives as the starting points for the empiri-
cal research, it was possible to investigate 
the case studies by seeking the extent to 
which they had met these objectives, and 
identifying examples of how they had 
been achieved. Not all the objectives will 
be applicable to all brownfield sites, this 
will depend on the local context. But the 
framework covers the main sustainability 
outcomes that can potentially be achieved 
through land reuse in the light of current 
knowledge.

For the research a sustainable outcome 
refers to both the ‘process’, meaning the 
planning and construction elements of 
creating a brownfield scheme, and the 
product of the development, meaning the 
resulting physical environment. Hence, 
a sustainable brownfield development is 
one that has been produced in a sustain-
able way and which, according to theo-
ry (see full discussion below) provides a 
physical environment to enable end users 
to undertake their activities more sustain-
ably. This research was concerned only 
with sustainability objectives that could 

be achieved through the physical devel-
opment of brownfield sites, so excludes 
aspects of sustainability not related to the 
built or natural environment.

A definition of sustainable develop-
ment appropriate for brownfield 
development 

The debate about definitions of sustain-
able development has been ongoing 
for over twenty years, however it is now 
commonly understood as ‘development 
that meets the needs of the present gen-
eration without compromising the ability 
of future generations to meet their own 
needs’ (WCED, 1987, p.8). The consen-
sus now is that sustainability requires the 
integration of social, environmental and 
economic development in a way that is 
equitable and lasting (DETR, 1999a). This 
means applying the principles of inter-
generational equity (or futurity) and in-
tra-generational equity (or social equity) 
to decision making about social, environ-
mental and economic issues at all times 
(Selman, 1996; FOE, 1994). If this is tak-
en as a principle for development projects 
it becomes easier to see how practical ob-
jectives for brownfield development could 
be achieved. In the framework, each of 
the broad components of sustainabil-
ity (economic, social and environmental) 
was considered, and literature and policy 
reviewed to determine objectives suitable 
for brownfield developments that adhered 
to concepts of futurity and equity. A sum-
mary of this review is given in Table 2 on 
the next page. The next three sections of 
the paper describe how these objectives 
and examples were derived. 
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Sustainability Objective Examples of how these objectives can be met in brownfield developments

Economic Sustainability Objectives

1.To enable businesses to be 
efficient and competitive

Reduce energy consumption in construction 
Reduce waste in construction e.g. recycling of materials
Provide infrastructure and buildings that enable businesses to keep energy and water 
consumption to a minimum
Provide developments with renewable energy power sources
Provide high quality urban design, including secure premises 
Provide high quality buildings that are flexible and can be adapted with minimum costs
Provide transport infrastructure to meet business needs

•
•
•

•
•
•
•

2. To support local economic 
diversity

Provide higher densities to enhance commercial viability 
Provide a mix of uses to increase viability and vitality of commercial areas
Enable a supply of properly serviced land and business premises 
Use locally produced goods and materials in construction

•
•
•
•

3. To provide employment 
opportunities

Provide a mix of uses to give choice of employment
Develop high quality buildings for manufacturing and commercial activities
Increase the recruitment of local unemployed people
Provide a mix of uses to give choice of employment

•
•
•
•

Social Sustainability Objectives

1. To adhere to ethical 
standards during the devel-
opment process

Ensure ethical trading throughout the supply chain of a development
Provide a safe and healthy work environment
Comply with labour conventions e.g. non-discrimination at work and reasonable hours

•
•
•

2. To provide adequate lo-
cal services and facilities to 
serve the development

Provide space for training
Provide open space for community benefit
Develop good quality energy efficient buildings for community activities
Offer a mix of retail spaces

•
•
•
•

3. To provide housing to 
meet needs

Develop a mix of housing tenure and type
Provide affordable housing
Provide high quality and flexible buildings that minimise the use of resources
Provide secure dwellings with the layout of buildings and spaces arranged to deter 
crime.

•
•
•
•

4. To integrate the develop-
ment within the locality

Provide multiple links to adjacent neighbourhoods
Reject or discourage gated developments
Create a mix of transport provision with a variety of modal links to services, work, leisure 
and homes
Provide good access for people with disabilities

•
•
•

•

5. To provide high quality, 
liveable developments

Ensure sensitive, high quality architecture, civic design and master planning
Design to reduce crime
Design for road safety
Provide a mix of uses (to encourage social interaction)

•
•
•
•

6. To conserve local culture 
and heritage, if appropriate

Reuse locally-valued buildings
Design developments to reflect local heritage and use local materials

•
•

Environmental Sustainability Objectives

1. To minimise the use of re-
sources

Use renewable materials e.g. sustainably produced timber
Use recycled materials - e.g. aggregates
Use renewable energy sources e.g. wind turbines, photovoltaic cells
Design developments for minimum waste during construction, life and after-life 
Use materials with low energy inputs

•
•
•
•
•

2. To minimise pollution Remediate contaminated land
Reduce air pollution including dust during construction
Mitigate noise pollution both during and after construction
Provide infrastructure for public transport, walking, cycling
Raise densities on sites within 800 meters of existing centres, services and transport 
corridors
Design buildings for minimum energy consumption in use 

•
•
•
•
•

•

3. To protect biodiversity and 
the natural environment

Conserve flora, wildlife and habitats on site
Provide wildlife refuges, such as ponds and wild areas
Use sustainable urban drainage systems to protect rivers and water courses from pol-
lution and flooding

•
•
•

Table 2: Sustainability objectives to be met in brownfield developments
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Economic sustainability objectives 
to be achieved through brownfield 
development

There is now a large literature on sus-
tainable economic development. The 
task here was to determine how eco-
nomic sustainability could be progressed 
through development on a brownfield 
site. Arguments about what constitutes 
economic sustainability tend to concern 
global issues such as international trade, 
wealth inequalities, and uneven develop-
ment patterns and are difficult to relate 
to physical boundaries. To overcome this 
problem, use was made of literature on 
sustainable economic regions, cities and 
neighbourhoods, urban regeneration and 
space competitiveness (Jacobs and Stott, 
1992; LGMB, 1993; DETR, 1998b; DETR, 
1998c; DETR, 2000c).

The review revealed that economic sus-
tainability is the most contentious of the 
three elements of sustainability, and that 
there are disagreements about its defini-
tion. Many see economic growth as nec-
essary for sustainability as it provides the 
financial resources for technical advances 
required to solve environmental problems 
and overcome poverty: others argue for 
a radical change in the growth paradigm 
and in resource allocations (Elkin, 1986; 
McLaren et al., 1998; Levett et al. 2003). 
This view seeks a new political economy 
that challenges the right to the polar-
ised standards of living that favour rich 
nations, seeking instead to prioritise the 
needs of the poor via redistribution rather 
than economic growth. In the last twenty 
years, it is the former approach that has 
dominated. Hence, it was the perspective 
adopted in the framework. 

If this view is taken, the development of 
a brownfield site provides an opportuni-
ty to contribute to sustainable economic 
growth in several ways: through the busi-
nesses involved in producing the develop-
ment; through those businesses locating 
in the development once it is completed; 
via the property investors who own the 
development and whose main interests 

may lie in rental incomes and increases in 
capital values; and through the economic 
activities of the households and other oc-
cupiers of the completed schemes. These 
economic activities are reflected in three 
economic sustainability objectives in the 
framework. 

The first objective is to enable businesses 
to be efficient and competitive. This ap-
plies to businesses involved in develop-
ment and construction, those located on 
the site once it is built (should commercial 
uses be included), and investors who own 
the development. The physical environ-
ment of a brownfield development can 
support business efficiency in a number 
of ways. Taking the construction phase 
first, this objective could be achieved by 
minimising waste (e.g. by recycling build-
ing materials) or reducing energy con-
sumption. To help businesses operate 
efficiently as occupiers of a completed 
building means keeping operational costs 
low by, for example, providing infrastruc-
ture and buildings that keep energy and 
water consumption to a minimum. Busi-
nesses can also be supported to be effi-
cient and competitive through the ‘added 
value’ of urban design (CABE and DETR, 
2001a) and building quality (see, for ex-
ample, CIC, 2002) which can produce 
high returns on investment and create a 
more productive workforce. Business ef-
ficiency and competitiveness can also be 
supported on reused sites by the provision 
of good transport links and infrastructure 
(DETR, 2000b; Parkinson et al., 2004). 
Appropriate transport infrastructure and 
connectivity can be achieved by, for exam-
ple, providing links from the site to main 
transport corridors or providing conven-
ient access to foot and cycle networks. 

The second economic objective relates 
to the broad economic influence brown-
field developments can have on their sur-
roundings. This has been summarised as 
‘to support local economic diversity’. Ar-
riving at this objective was not straightfor-
ward because if sustainability is consid-
ered at a global scale, supporting further 
economic diversity in one locality can be 
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seen as contributing to greater spatial in-
equalities. However, by definition, brown-
field sites have a unique location, and 
achieving sustainability on them requires 
making the best use of that site. For this 
reason, most research on urban economic 
sustainability argues that land reuse has 
an important part to play in making ef-
ficient use of existing infrastructure, serv-
ices and business opportunities, and that 
economic diversity is a key to the sustain-
able economy of an area. A range of di-
verse economic activities can also max-
imise opportunities for using local work-
forces, resources and supply chains, and 
protect an area from decline should one 
economic sector experience a downturn. 
Local business diversity can be supported 
in a number of ways, for example, during 
construction, locally produced goods and 
materials can be used. In terms of the type 
of buildings then developed on the site, 
high densities and mixed uses can both 
enhance the commercial viability of a 
development and, if housing is provided, 
ensure sufficient population densities to 
support local businesses (DETR, 1998b). 
Mixed-use areas have also been shown to 
help retain money circulating within the 
local economy for longer periods, with the 
effect of increasing growth in that area 
(Dixon and Marston, 2003)

Brownfield sites can also provide job op-
portunities. Sustainable economies are 
those with high and stable levels of em-
ployment and low welfare costs. Hence, 
the third and final economic sustainability 
objective is ‘to provide employment op-
portunities’. The reuse of brownfield land 
often provides an opportunity to provide 
new investment in job creation, particu-
larly where it is the site of previous job 
losses. Employment opportunities can be 
maximised by, for example, providing a 
mix of uses to give a range of employ-
ment types or ensuring the development 
is easily accessible to the local workforce.

In summary, three economic sustainability 
objectives could be met through brown-
field developments, and there are numer-
ous examples of ways in which they could 

be achieved. However, both the objectives 
and the means of meeting them are the 
subject of considerable debate in terms of 
their efficacy and impacts on wider eco-
nomic conditions. The literature on defin-
ing economic sustainability is not conclu-
sive, and synthesising it for application in 
brownfield developments is problematic. 
However, the objectives presented here 
are recurrent in the literature, and offer 
a practical definition of the concept ap-
plicable for land reuse. 

Social sustainability objectives to be 
achieved through brownfield devel-
opment

As with literature on economic sustain-
ability, that addressing ‘social sustainabil-
ity’ is broad and diverse. Furthermore, 
the literature on the relationship between 
the physical environment and social im-
pacts has a long and contentious history. 
However, an analysis of research reveals 
two distinct elements of social sustainabil-
ity useful in understanding how to relate 
the concept to land reuse. These can be 
classified as either the elements of social 
sustainability which affect individuals and 
human well-being such as health, shel-
ter, sustenance, education, mobility and 
equality, or the collective ‘social capital’ 
elements, which are associated with so-
cial interaction. Social capital is derived 
from the collective experiences and be-
haviour of individuals who share values 
and a sense of purpose. It is developed 
when people come together to collec-
tively pursue, create, or change, society 
to achieve social benefits. Both elements 
of social sustainability can be supported 
or restricted by environmental conditions, 
and both contribute to the over-riding aim 
of social equity. Hence, translating these 
concepts into objectives for brownfield 
development becomes feasible. 

The first social sustainability objective 
is ‘to adhere to ethical standards dur-
ing the development process’. This can 
be achieved by ensuring ethical trading 
throughout the supply chain of a develop-
ment, providing a safe and healthy work 
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environment and complying with labour 
conventions e.g. non-discrimination, rea-
sonable hours and so on. This contributes 
to both individuals’ quality of life and to 
social capital. 

The second objective is ‘to provide ade-
quate local services and facilities to serve 
the development’. Services include com-
munity buildings, open and play space, 
shops and schools. Provision of services is 
important to enable people to meet their 
individual needs for education, health-
care, leisure and so on, but also to help 
communities develop social capital by 
providing space for formal and informal 
social interaction. Adequate provision of 
services is also seen to help avoid social 
exclusion (DETR, 2000b: ODPM, 2003: 
JRF, 1999). 

Appropriate housing is also a key com-
ponent of social sustainability. Hence, the 
third social objective is to ‘provide hous-
ing to meet needs’. Clearly, not all brown-
field developments will be appropriate for 
housing, but with the target in England 
that 60% of all housing should be on 
previously developed land it is important 
that this housing contributes to sustain-
able patterns of development. Ensuring 
that the accommodation provided meets 
local needs is the key. Housing provision 
should also be responsive to the chang-
ing demographic profile of households 
(e.g. more smaller and older households) 
(Rudlin and Falk, 1999) and to the ways 
in which homes are now used (CABE and 
DETR, 2001b). A mix of housing types and 
tenures can lead to a better balance of 
demand for community services, provide 
opportunities for ‘lifetime’ communities’ 
(i.e. where people are comfortable to live 
at any age), enable community self help 
(e.g. in child care), and assist in com-
munity surveillance (CABE and the DETR, 
2000).

The fourth social sustainability objective 
relates to ensuring that people can, in 
physical terms, access local services, fa-
cilities and jobs. Hence, this objective is 
‘to integrate the development within the 

locality’. This is particularly important on 
brownfield sites that previously had indus-
trial uses and may no longer have good 
connections to the rest of a town or city. 
This physical integration is important as 
disadvantaged societies are often physi-
cally isolated (JRF, 1999) and transport 
and accessibility problems can be a sig-
nificant barrier to social inclusion (Social 
Exclusion Unit, 2003). Integration can be 
achieved by providing multiple links to 
adjacent neighbourhoods, ensuring new 
developments are not ‘gated’, and creat-
ing a mix of transport infrastructure provi-
sion. It is essential that the design of the 
development considers a range of users 
including children, teenagers, people with 
disabilities and older people. 

Not only do brownfield developments 
need the right balance of uses for their 
context, and need to be well integrated, 
they also need to be attractive places to 
live so that people and businesses want 
to move to them and remain there long 
term. Hence, the fifth social sustainabil-
ity objective is ‘to provide high quality, 
liveable developments’. Recently there 
has been much emphasis on this aspect 
of planning, with urban design in par-
ticular being better understood and pro-
moted. High quality and liveability can be 
achieved through sensitive architectural, 
civic design and master planning, de-
sign to reduce crime, and the right mix 
of uses to encourage social interaction. It 
is also important that developments are 
designed for safety, both in terms of crime 
and road traffic. Much literature empha-
sises the importance of public or commu-
nity participation in achieving liveable, 
sustainable schemes that meet the needs 
of local people, and there are numer-
ous methods of good practice in public 
engagement. These include community 
planning and design processes.

The final social sustainability objective 
relates to the cultural context of brown-
field development. Brownfield sites often 
have strong social or cultural meanings 
for people, particularly where they were 
previously the location of a dominant lo-
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cal industry. Social sustainability literature 
puts a strong emphasis on culture and 
heritage as means of supporting social 
capital. Hence, the fifth objective is ‘to 
conserve local culture and heritage, if ap-
propriate’. Much research has been done 
on the conservation of social and cultur-
ally meaningful space and there are a 
number of techniques for achieving this, 
from retaining existing buildings and em-
ploying local skills in new developments 
to commissioning public art to commem-
orate past cultures (Williams, 2004: JRF, 
1999). This said, in some cases it is not 
beneficial or appropriate to mark historic 
uses, particularly if they have negative 
associations for local people. In such in-
stances creating a new image for the area 
may be more appropriate. 

In summary, there are a number of ways of 
contributing to social sustainability by sup-
porting both individuals’ well-being and 
the development of social capital through 
brownfield development. However, as with 
economic sustainability there is still confu-
sion and some contradictions in the litera-
ture. It is difficult to be precise about the 
relationship between social outcomes and 
particular developments because people 
live their lives in numerous settings and 
are not only enabled or constrained by 
their home or work environment but also 
by their wider neighbourhood, city and 
region. It is also impossible to be certain 
about the extent to which the built envi-
ronment, as opposed to broader political, 
cultural and economic conditions, affects 
social life. This said, there is a high level 
of agreement that the built environment 
can have significant effects on social eq-
uity, and the objectives established here 
are grounded in research evidence and 
are significant as potential benefits to be 
achieved through land reuse.

Environmental sustainability objec-
tives to be achieved through brown-
field development

Environmental sustainability is the easi-
est element of sustainability to define as 
‘site specific’, although there are difficul-

ties in determining the environmental im-
pact of any development in spatial terms. 
Environmental sustainability requires the 
prudent use of natural resources and the 
protection of ecosystems and biodiver-
sity. In terms of action to take on brown-
field sites, the literature in this field is far 
more developed than that for social and 
economic sustainability (Vels, 2002; DTI, 
2005; Barton et al., 1995; 2003: Birke-
land, 2002). There is also now a number 
of comprehensive checklists for sustain-
able development at the site scale and 
again, these are best when prescribing 
environmental action (SEEDA, 2000; BRE, 
2001). The environmental literature is not 
completely consistent, with some diver-
gence of opinion on the technical aspects 
of sustainable design and on acceptable 
levels of environmental impact. However, 
because of the history of the debate, this 
literature was easier to distil into objec-
tives for land redevelopment than that re-
lating to society or the economy.

Brownfield development projects offer 
opportunities for the achievement of en-
vironmental sustainability throughout the 
life-cycle of a development. There are 
environmentally sustainable methods of 
land remediation, construction, planning 
and design. There is now also a growing 
interest in environmentally sensitive de-
commissioning or demolition of buildings 
(Golton, 1997). Hence, at each stage of 
the development process, environmental-
ly sustainable objectives can be applied. 
In all, three environmental sustainability 
objectives were established. 

The first objective is to minimise the use of 
resources. This can be applied throughout 
the construction process and in end use, 
and also implies minimising waste. This is 
important to ensure that finite resources 
are used prudently, and is an area where 
significant improvements can be made 
(DETR, 2000d). This objective could also 
be supported by companies using envi-
ronmental management systems (e.g. 
ISO14001 and Eco-Management and 
Audit Scheme, or EMS) to monitor envi-
ronmental impacts throughout their sup-
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ply chains and develop mechanisms to 
reduce them (DETR, 1998d). In addition, 
buildings and developments can be de-
signed in such a way to minimise resource 
use in operation (DETR, 2000b, p.30). Re-
source savings can be achieved through, 
for example, building water- and energy-
efficient buildings (i.e. installing water 
recycling facilities or high standards of 
insulation) or through urban layouts that 
encourage fuel-efficient modes of trans-
port, such as walking and cycling. 

The second environmental sustainability 
objective is to minimise pollution. Again, 
this relates to the remediation of the site: 
e.g. choosing remediation methods that 
clean up contaminated land rather than 
moving it elsewhere. It also applies to 
construction techniques, for example, en-
suring no air and noise pollution during 
building, and by choosing less polluting 
materials (Anderson and Howard, 2000). 
It is pertinent also to the planning, design 
and uses on sites. For example, infrastruc-
ture can be provided to ensure that people 
walk and cycle rather than use their cars, 
and buildings can be designed for mini-
mum energy consumption in use, hence 
reducing off-site pollution from power 
plants. Clearly, end uses should not re-
lease contaminants to the atmosphere, 
ground and water. 

The third objective is to protect biodiversity 
and the natural environment. This objec-
tive is central to the sustainability debate. 
Again, it is applicable throughout the 
life-cycle of a brownfield project. It could 
mean that, where a site has been unde-
veloped for some time, an environmental 
study is required before any development 
begins to assess flora, wildlife and habi-
tats. It could also be achieved by planning 
for wildlife connections across the site to 
adjacent habitats, or by providing open 
space and gardens in residential schemes 
(Birkeland, 2002). Protecting the natural 
environment also includes taking meas-
ures to protect rivers and watercourses 
from pollution and flooding through the 
use of porous paving and water recycling 
systems and other forms of sustainable 

urban drainage system.

Overall, although designing in an envi-
ronmentally sustainable way requires 
technical knowledge it is easier to define 
than achieving social and economic sus-
tainability through land reuse. Of course 
achieving developments with minimal en-
vironmental impact while also performing 
the required economic and social func-
tions is challenging, but conceptualising 
environmental sustainability objectives 
and finding examples of how they could, 
in theory, be achieved is possible from the 
well developed literature. 

Discussion on the use of the 
Framework in the Case Study 
Research, and its potential for 
wider Application

The framework was used as a research tool 
in the five case studies of recently com-
pleted brownfield development projects in 
England. The developments were chosen 
to be ‘conventional’ developments, with 
the exception of one that was chosen for 
its sustainability credentials. They were in 
urban areas and were completed or near 
completion. The cases were situated in 
Newcastle, York, Abingdon (Oxfordshire), 
Sutton (London) and Bristol and were a 
combination of housing developments 
and mixed-use schemes. 

In each case study, empirical evidence 
was gathered that tracked the develop-
ment process, including the decisions 
made on sustainability objectives. The 
information on stakeholders’ actions was 
collected through scrutiny of local plan-
ning authority (LPA) documentation and 
interviews. During the study of LPA files, 
Part B of the framework was used to as-
sess the number of sustainability objec-
tives considered and achieved (or not 
considered or not achieved) in each case. 
Examples of how to achieve the objectives 
were added to the original draft of the 
framework when they appeared in the re-
search. As each planning application was 
assessed, the ways the objectives were 
addressed and (or) achieved were noted, 
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and the stakeholders involved in that ob-
jective recorded. Part A of the framework 
was then used to identify and categorise 
the interviewees, with stakeholders from 
all groups being questioned. Evidence of 
stakeholders’ action or inaction, gathered 
from the LPA’s files, formed the basis of 63 
semi-structured interviews with the stake-
holders involved in the developments. 
From the interviews, the stakeholders’ 
reasons for considering, not consider-
ing, and rejecting aspects of sustainabil-
ity were established, and a picture of the 
sustainability of each development was 
formed.

The framework enabled a robust and the-
oretically grounded analysis of the case 
studies. It facilitated: 

the identification and categorisation 
of stakeholders involved in the case 
studies; 

the identification of stakeholders 
who should, according to statute or 
good practice, have been involved 
in the case studies but, for a number 
of reasons, were not; 

an objective assessment of the 
achievement of sustainability objec-
tives relevant to each development; 
and

an empirical comparison between 
case studies of the extent to which 
sustainability objectives had been 
achieved.

Hence, for the purposes of this research 
the framework was an effective research 
tool. This said, developing and using the 
framework was not without its problems: 
mainly because devising it raised some 
important questions about the nature of 
sustainable land use. In particular it re-
vealed the paucity of precision in policy in 
formally defining both who is involved in 
land reuse (and their responsibilities and 
powers) and what is meant by sustainabil-
ity in this context. 

First, in terms of identifying the stakehold-

•

•

•

•

ers involved in brownfield developments, 
the list presented in Table 1 is a subjec-
tive conceptualisation of those involved 
in a complex, multifaceted process. In the 
research, not all the stakeholders were 
involved in all developments, and not all 
had an impact on whether the develop-
ments were sustainable. Different stake-
holders championed sustainability in 
different cases: in some instances plan-
ners took a lead, in others it was the de-
veloper. Nor did the stakeholders have 
equal rights and powers within the de-
velopment system: there are key decision 
makers without whose authority develop-
ments cannot proceed, yet those funding 
the development also have considerable 
power in determining what they provide. 
The framework can be used as a refer-
ence to check the potential stakeholders 
in any given development, but it does not 
predict which groups may be more or less 
interested, or powerful, in realising sus-
tainable outcomes. 

Second, not all the objectives presented 
in the framework are relevant in every 
brownfield development. Local context 
dictates the objectives that are more or 
less important. Hence, in the case studies, 
many of the objectives were classed as 
‘not relevant’. However, a distinction had 
to be made between those that were not 
relevant (usually because of the local con-
text) and those that were relevant but had 
not been considered by the stakeholders. 
This was an important aspect of the re-
search and explained the poor perform-
ance in realising sustainability objectives 
in most of the case studies: it was not that 
sustainability issues had been considered 
and not realised, they had just never been 
on the agenda. 

Third, the case studies revealed, unsur-
prisingly, that many of the objectives in 
the framework are not compatible or syn-
ergistic when implemented. This reflects 
the nature of sustainability in practice, 
and is an issue conveniently overlooked 
in land reuse policy guidance. In listing 
the objectives, the framework does not 
resolve these conflicts, but reflects the lit-
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erature and makes the conflicts transpar-
ent. In reality, deciding between conflict-
ing objectives requires political decision 
making. 

Finally, it is difficult to compare the sus-
tainability of one scheme with another: 
the framework does not give a ‘weight-
ing’ or prioritise the objectives. Therefore 
it is not possible to ‘score’ a development 
(this was not the purpose of the frame-
work). It is possible to determine how 
many objectives a scheme has met, but 
this is misleading because, as discussed, 
not all objectives are relevant in each 
case and in any given brownfield devel-
opment some sustainability objectives will 
be deemed more important than others. 
However, through the identification of 
objectives that are being implemented or 
ignored it is possible to form a collective 
view of the main area of achievement in 
sustainability.

Notwithstanding these issues, the frame-
work proved useful in assessing the sus-
tainability of the case studies in the re-
search. More importantly it has a use 
beyond this function because it translates 
imprecise policies and complex theories 
on economic, social and environmental 
sustainability into meaningful site level 
practices. In this way, it is an important 
tool for those trying to grapple with, and 
implement, some of the more vague poli-
cy guidance that requires brownfield sites 
be developed in a sustainable way. In par-
ticular it could be used by:

policy makers attempting to trans-
late national guidance on sustain-
able land reuse into workable, local 
policies or guidance;

developers, developer interests and 
professional advisors drawing up 
plans for sustainable brownfield de-
velopments;

all stakeholder groups assess-
ing plans for potential brownfield 
projects;

planners and others involved in or-

•

•

•

•

ganising consultation exercises on 
land reuse projects: the framework 
could be used as a focus for discus-
sion and a decision-support tool; 
and

those involved in monitoring or 
evaluating completed brownfield 
projects.
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Introduction

European metropolitan areas are consid-
ered to be engines of economic growth 
and they are important players to achieve 
ambitious Lisbon goals. High levels of eco-
nomic growth are coupled with significant 
negative effects like consumption of land 
and pressure on greenfield, high land and 
labour costs with impacts on new and ex-
isting businesses, labour and skills short-
ages putting pressures on local services 
and facilities, increased traffic congestion 
and declining quality of environment. It is 
evident that these impacts endanger fur-
ther development.

Within the Interreg IIIB-Project ’Smart 
Economic Growth‘ (01/2006 to 06/2008) 
seven partners of four countries will work 
out smart solutions to reduce the footprint 
of economic growth and to encourage 
integrated land management in grow-
ing regions. The partners are: Surrey 

County Council (UK), Buckinghamshire 
County Council (UK), South East Eng-
land Development Agency SEEDA (UK), 
Technical University of Darmstadt (D), 
Planning Authority Frankfurt/Rhein-Main 
(D), Consortium Province of Flemish-Bra-
bant – Intermunicipal Agency Interleuven 
– Intermunicipal Agency Haviland (B) and 
the Province of Utrecht (NL).

They represent the North West Europe 
metropolitan areas South East Region 
(UK), Rhine-Main Region (D), Randstad 
Holland (NL) and Brussels Region (B).

Objectives and Definition

The objective of the project is to discuss 
and advance alternative proceedings of 
planning and developing employment 
land and associated development poli-
cies, ensuring most efficient use are made 
of land and other resources. Within the 
project there are two main approaches 

3.3 Smart Economic Growth (SEG) – smart ways of 
spatial and economic development in metro-
politan areas

Dagmar Cohrs, Sandra Pennekamp

ABSTRACT

The Project Smart Economic Growth deals with proceedings of planning and developing 
employment land and associated development policies aiming at the reduction of nega-
tive effects of economic growth in metropolitan areas. The definition of Smart Economic 
Growth was agreed including explanations of what smart means in this context. Impor-
tant issues of the project are the analysis of Case Studies, the work in Local Groups en-
gaging with key stakeholders and the transnational cooperation. Four elements of Smart 
Economic Growth are defined to point out the complex structure and interdependencies: 
Smart Policies are needed to set the framework for an integrated land-management, us-
ing instruments and tools for a Smart Land-Use and developing Smart Business-Sites in 
which businesses have the possibility and environment for innovative work and assign-
ment of Smart Working Practices. Result of the project will be amongst others a handbook 
with lessons learned and recommendations for Smart Economic Growth.
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– a theoretical and a practical. The the-
oretical approach is to analyse existing 
research and results of other projects in 
terms of relations between spatial and 
economic development, impacts of struc-
tural changes in economy and society 
and changes of business-requirements in 
terms of space, land-use and processes. 
This led the project to a definition of Smart 
Economic Growth which is “Optimising 
the potential of people, places, space 
and technology to encourage sustain-
able growth for regions by using policies, 
methods and technology that deliver both 
economic growth and better quality of life 
for Europe’ regions”.

Corresponding to this definition, ‘smart’ 
implies seeking and testing new solutions 
and tools (particularly by international 
cooperation) that are responding to chal-
lenges in an imaginative way. Smart is be-
ing prepared to be flexible and adaptable 
(dynamic processes) and always looking 
for advantages and optimising benefits. 
Last but not least smart is aiming for ‘wins’ 
on several fronts simultaneously.

The practical approach includes the 
analysis of Case Studies (Best-Practice) 
and the work in ‘Local Groups’ to discuss 
and develop recommendations influenc-
ing future policy and practice. The Local 
Groups engage with key stakeholders in-
cluding businesses and local governance 
to encourage improved exchange and 
co-operation between them. The work of 
the Local Groups will be summarized in 
international workshops to get new and 
innovative approaches out of internation-
al working. The analysis of Best-Practice-
Examples is an important issue to under-
line the work. For many reasons practical 
examples are more impressive than theo-
retical text.

Furthermore the transnational coopera-
tion is very important for the results of 
the project. The partners learn from the 
approaches in the different regions and 
transfer knowledge to their own regions.

Key Issues – similarities and 
differences in the metropolitan 
regions

A discussion on key issues shows similar 
trends but some different characteristics 
in the metropolitan regions in the partner 
countries. The metropolitan regions are 
growing regions with high productivity 
and high pressure on developments. But 
in some terms the economic key data is 
different. E.g. in South-East-England the 
unemployment rate is low (3,6%, www.
seeda.co.uk 2007) while the rate is high-
er in Rhine-Main region (7,9%, IHK-Fo-
rum Rhein-Main 2005). This means that 
economic growth in Rhine-Main should 
(among others) generate new jobs while 
economic growth in South-East-England is 
supposed to increase productivity to make 
better use of existing labour and space.

In terms of skills there are some differenc-
es, too. Although in Rhine-Main or Brus-
sels Capital Region the unemployment 
rate is relatively high businesses have 
problems to fill job vacancies in some sec-
tors. One reason is a mismatch between 
employers’ requirements and profiles of 
applicants for work (qualifications, skills, 
experiences). In South-East-England the 
problem to meet labour demand draws 
through all business sectors and is due to 
the fact of nearly full employment. (http//:
ec.europa.eu/eures 2007)

Nevertheless all regions face constraints 
on the amount of land available for busi-
ness development, traffic congestion, 
ageing population and negative impacts 
of growing on the environment and the 
quality of life.

There are a lot of options in metropolitan 
regions to use existing building sites and 
brownfield but new working practices and 
current requirements of modern business 
call for creative instruments and develop-
ment processes. It is necessary for spatial 
planning to estimate the availability and 
quality of space, to monitor the develop-
ments and to develop regional strategies 
of Smart Economic Growth. The different 
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Countries therefore feature different ap-
proaches and ideas belonging to their 
respective spatial planning regime, prac-
tices and procedures.

Elements of Smart Economic 
Growth

Within the project four elements of Smart 
Economic Growth as fields of action were 
defined:

Smart Polices

Smart Land-Use

Smart Business Sites

Smart Working Practices

The project partners will have to look for 
Smart Policies for an integrated land-
management to gain smart use of land in 
metropolitan areas. This means to protect 
open space, to reuse and to densify in-
ner-city areas and to use technology in a 
smart way protecting resources and envi-
ronment. This can be realised especially 
in smart business sites which deliver not 
only building land for business but serv-
ices, support, smart infrastructure and 
networks and further more possibilities to 
establish Smart Working Practices leading 
to increased productivity.

•

•

•

•

Smart Policies

Smart Policies aim at the reduction of the 
use of space in a quantitative way and at 
a more efficient and qualitative land use. 
They show opportunities for a spaceless 
growth and for the densification of exist-
ing areas, and simultaneously maintain 
the quality of life and soft location factors. 
To establish qualified practice and proce-
dures smart instruments and methods on 
different levels are needed. Smart Policies 
shall contribute to a long-term strategy of 
spatial and economic planning.

In the project analysed case studies like 
the ‘Floor Space Index’ in the Province 
of Utrecht and the ‘Sustainable Regional 
Land Management’ in Stuttgart Region 
are examples for Smart Policies.

The Province of Utrecht declared in its Re-
gional Plan the overall aim to spare 15% 
of space for new built and restructured 
business parks in a 10 year period (2005-
2015). To support this aim a ‘Floor Space 
Index’ methodology was developed by the 
Province. The index expresses the number 
of m² floor space per distributed ground 
space e.g. of a business park. A high floor 
space index means that a high ratio of 
floor space is realised per m² ground sur-
face. The total floor area realised on an 
area of land can be expressed. Herewith it 
can be appraised if a development site is 
used intensively or not, and comparisons 
between developments can be made. 
On the other hand the index is also used 
ex ante as a planning aim e.g. as part 
of the local land use plan. Furthermore 
with the ‘Floor Space Index’ methodol-
ogy also information about the quality of 
space in business parks is collected, e.g. 
an intensive use can also mean a multi-
ple use of places. The elaboration of the 
methodology included an early involve-
ment of relevant stakeholders. It is used 
as an instrument to stimulate e.g. munici-
palities and entrepreneurs to implement a 
more effective use of their land especially 
in business parks. (Schuringa 2007; The 
International Institute for the Urban Envi-
ronment 2003)

Figure 1: 
Elements of Smart Economic Growth



Smart Economic Growth (SEG) – smart ways of spatial and economic development

196

With the ‘Sustainable Regional Land Man-
agement’ the Stuttgart Region developed 
a strategy to reduce the consumption of 
land and to manage the development 
in urban areas all over the region. The 
overall aim is to get an overview about 
the inner development potentials in the 
municipalities of the region as a foun-
dation for the preparation of a strategy 
for land management at regional level. 
The evaluation of the inner-city devel-
opment potential was dialogue-oriented 
and also set of a discussion about instru-
ments and processes which can support 
the implementation of inner-city devel-
opment. The cooperation with the differ-
ent stakeholders was one critical factor 
for the success. The main results are an 
internet-based platform showing the ar-
eas for development and a catalogue of 
attributes defining ‘potentials’ as well as 
some first examples for an implementa-
tion of inner development. With the in-
strument a sustainable land use manage-
ment can be supported, green corridors 
can be protected, existing infrastructure 
can be used more intensively and the 
demand for new infrastructure can be 
reduced, the quality of life and soft loca-
tion factors can be maintained, vacancies 
and the downgrading of city quarters can 
be avoided. Another smart aspect is the 
long-term thinking on the regional level; 
the instrument can contribute to convince 
policy makers and developers to support 
the strategy of inner development before 
outside development. (Verband Region 
Stuttgart 2005)

The Region of Flandern uses a stronger 
regulatory element for smart land-use 
with the taxation of empty space or build-
ings, so that the owner has the interest 
to avoid vacancies. This method could be 
combined with other instruments.

But the mentioned instruments and meth-
ods themselves only can provide sup-
port; they must go hand in hand with an 
overall strategy and a stimulation policy 
which shows in long-term the value for 
the user.

Belgium e.g. has a strategic plan for spa-
tial economy at the regional level (Flan-
ders) and a pact for every arrondissement. 
At the regional level the existing economic 
structures and dynamics are analysed and 
based on development forecasts they set 
an agenda for further economic develop-
ment. The pact for the arrondissement 
says among others which business sectors 
are seen as key sectors and what are the 
priorities of further development. And as 
the partners of this pact (social partners, 
municipal and provincial authorities, 
intermunicipal organisations) agree on it 
they support its implementation.

Smart Land-Use

Smart Land-Use management considers 
questions like in which way land-use takes 
place or who uses the land etc. Concrete 
examples of developments including the 
change of use, re-use and revitalisation of 
land in an effective and market-oriented 
way shall give advice for best practices.

Relevant factors which are reasonable 
for Smart Land-Use management are 
e.g. the protection of resources by us-
ing brownfields and develop inner-city 
areas, the use of existing infrastructure, 
the densification of settlements and busi-
ness areas to spare new space, mixed-use 
or special housing offers and pricing for 
different social levels, special offers for 
businesses, but also the implementation 
of energy standards or the use of renew-
able energy for residential and business 
constructions, public transport solutions 
for residents and employees. Special ways 
of financing the sites and innovative ways 
of organising the planning process like 
aspects of involving different stakehold-
ers or residents are further elements for a 
Smart Land-Use.

One case study for Smart Land-Use is 
the ‘Weststadt Darmstadt’ in Germany. 
For the development mainly brownfields, 
partly former military and industrial or 
commercial used land, were used. The 
aim was to develop the area as an inno-
vative regional business location but also 
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as an attractive location for living. A mix 
between working and living was aimed 
at to achieve a new lively quarter includ-
ing a high density and sustainable con-
structions. Today one part of the area is 
developed as a business and technology 
park with modern office space especially 
for ICT by the Deutsche Telekom AG. Fur-
thermore supply for flexible office space 
and for start-up businesses, but also resi-
dential areas with supply for young fami-
lies were created. Regarding sustainable 
construction, in the residential but also 
in the business areas special arrange-
ments for the use of resources like rain-
water re-use, use of renewable energy, 
energy standards for constructions, and 
individual and public transport solutions 
were implemented. Another main focus in 
the development was the organisation of 
the planning process. From the beginning 
a special working group at the adminis-
tration of the city was installed, different 
stakeholders were involved in workshops 
and communication tools to inform the 
public were used. (Gerner 2006)

Another case study which will be analysed 
in the project is the development of Am-
sterdam Zuidas, situated in the south of 
the city of Amsterdam. It is developed as 
an international hub and facilitates busi-
nesses, residences and recreation. The vi-
sion or development strategy of the area is 
updated regularly. Very important aspects 
are the quality of life and the urban en-
vironment; therefore e.g. the traffic infra-
structure is brought to the underground. 
Furthermore sustainability aspects like in-
novative energy systems, the use of ma-
terials and flexible architecture and urban 
design are implemented. The financing of 
this big development area takes place via 
Private Public Partnership and the imple-
mentation is organised in cooperation of 
the City of Amsterdam and commercial 
parties. (www.zuidas.nl 2007)

Further developments will be analysed re-
garding Smart Land-Use tools. 

Smart Business-Sites

Smart Business-Sites include the com-
bination of demands of businesses and 
Smart Land-Use. The development of 
Smart Business-Sites in Belgium relates to 
the strategy for spatial economy.

The arrondissement Halle-Vilvoorde in 
Belgium aims at the development of the 
TDL sector (Transport, Distribution, Lo-
gistics) and the intermunicipal organisa-
tion ‘Haviland’ is developer of a business 
park for transport and logistics. They 
will contribute to environmental friendly 
infrastructure arrangements like water 
management, waste water purification 
with reed land, open-trenches system and 
grey-water circuits, separated sewage 
system etc. It is also planned to evaluate 
the applications of businesses which want 
to go into the park in terms of their activi-
ties, employment, long term settlement, 
spatial requirements, sustainability (e.g. 
energy design, product use, water man-
agement) or timing. The business park 
will have good connections to the motor-
way but also to public transportation and 
new bike connections.

The arrondissement Leuven aims at the 
positioning as knowledge region together 
with the University of Leuven. The exist-
ing Science Park Arenberg has to be en-
larged because of the demand of spin-
offs and high-tech companies. Compared 
to the existing area which is an area of 
low density this new part is planned as 
an example of higher density of space 
with 4-5 building cluster on 12 ha land 
with 120.000 m² floorspace. With exist-
ing and new businesses clusters can be 
built and the University offers a range of 
high skilled work force. Additionally soft 
factors like the location in a green area 
support the settlement of business in this 
Science Park.

A common aspect in the Belgium Case 
Studies on Smart Business-Sites is the 
Park management. Beside the responsi-
bility for construction and maintenance 
of public parks and places Park manage-
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ment offers various services. It provides for 
supply and disposal and maintenance of 
infrastructure. This is financed by an ap-
portionment for every company. The Park 
management in the existing part of Sci-
ence Park Arenberg e.g. is changing the 
sewer in a storm water and waste water 
sewer and is remodelling the streets.

Other services of Park management can 
be:

Construction and operation of build-
ings

Services in information and commu-
nication

Concerted organisation and pur-
chasing of energy, phone services, 
disposal services etc.

Maintenance of private areas

Catering, organisation of events

Child care

Networking and contacts

This gives every single company financial 
advantages in purchasing and organisa-
tion but additionally it will create a posi-
tive business climate in the business park 
and a good image to be there. 

(Delcart 2006; Intercommunale Haviland 
2007; Consortium Haviland-Interleuven-
Province Vlaams Brabant 2006)

What seem not to be smart in some Case 
Studies regarding Business-Sites are the 
demand of land and the use of greenfield. 
Particularly the existing Science Park has a 
very low density but it was built in a time 
when land-use was not seen as a prob-
lem.

Smart Working Practices

Smart Working Practices depend on an-
other question of smart use of space and 
resources. It is aiming at an efficient use 
of existing floor space and work force. 
Therefore Smart Working Practices deal 

•

•

•

•

•

•

•

with technology and organisation sup-
porting everyday work. It is a mix of be-
haviours, processes, procedures, systems 
and facilities. The UK Case Studies are 
about private and public organisations 
who aim at implementing Smart Working 
Practices. Besides the mobilising of work-
force the aims are: 

Better service for customers and 
communities

Better management and support for 
staff

Better use of time, space and tech-
nology

A very technology-based example is the 
Vodafone Headquarters in Newbury. One 
reason to build a new headquarter was to 
concentrate headquarter functions which 
were spread over the town of Newbury 
in different properties. By this the internal 
communication could be organized in a 
better way. Other aims were the reduction 
of inefficiencies and creation of a working 
environment with opportunities for a bet-
ter work/life balance.

Basic for the different offers of Smart 
Working Practices is a (nearly) wireless 
office. Independent of a place at a desk 
every employee has high-speed remote 
access to the company intranet, to email 
and offices applications and the internet 
by using mobile phones, blackberry or 
laptops. There are different touchdown 
points in communal areas which allow 
workers and visitors to access informa-
tion. Services like printers, fax or copier 
are at central points at every floor and can 
be accessed from every point of the build-
ing. Beside these technological aspects 
the organisation of work is more flexible. 
Every employee works in an open-plan 
environment, there are no closed offices. 
Employees can choose home working, 
flexible working times and places.

In Surrey County Council they imple-
mented the so called ‘Surrey Workstyle’. 
Beside concrete aims like e.g. an overall 
workstation to employee ratio of 4:5 they 

•

•

•
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improve the office layout and design and 
the service for employees like tea-bars, 
central bookable meeting rooms, hot de-
sking areas, etc. In Surrey County Council 
like Vodafone too they have only open-
plan offices with standard furnishings and 
storage facilities.

In both Case Studies a key factor for suc-
cess is seen in communications and train-
ings for the employees to overcome excep-
tions. The staff can have a lot of reasons 
to react sceptical or even negative. They 
have to give up their routine, open-plan 
offices break down hierarchical structures, 
they have to deal with more technology 
and they have to deal with more flexibil-
ity which means on the other hand more 
responsibility for self organised work. 
This is why implementing Smart Working 
Practices needs a clear leadership, care-
ful managing and support and a lot of 
communication with the employees. The 
advantages are obvious: Vodafone has 
improved productivity, the communication 
and creativity have prospered and they 
are on the way to a paperless office. Sur-
rey County Council has nearly achieved 
the workstation to employee ratio of 4:5 
and can realise space-gains. 
(Andrews 2006; Kelly 2004)

Conclusions and prospect

Smart Economic Growth must be seen as 
a complex picture with different actions 
on different levels and many stakehold-
ers. Private and public business will have 
to organise work in a flexible and innova-
tive way. Therefore they need a congen-
ial environment which can be offered in 
Smart Business-Sites. For municipalities 
and regions the picture has further lay-
ers. They should aim at Smart Land-Use 
and will have to convince developers and 
business to deal with requirements like 
inner-city development, using environ-
mental friendly and innovative techniques 
and measures. Both parts need informa-
tion about objectives and demands of 
each other – something which is missing 
particularly in Germany in many regions. 
Only by bringing them together smart so-

lutions seem to be possible as the Case 
Studies show. This all implies Smart Poli-
cies. Smart Policies can create a creative 
and innovative atmosphere where public 
and private sectors can realise their vi-
sions of development in a smart way.

The lessons German partners learnt so 
far especially from the case studies in Bel-
gium and in the UK is that regional devel-
opment and regional economy strategies 
should be combined with spatial planning 
strategies. Having a Park management 
like in Belgium is an innovative way of or-
ganisation of business-sites. The German 
Case Studies are more advanced in us-
ing brownfield and using environmentally 
friendly technology and designs.

The lessons learned from the Case Stud-
ies and the recommendations and ideas 
out of the Local Groups and the inter-
national working will be summarised in 
a kind of (digital) handbook (Smart Eco-
nomic Growth Development Guidance 
SEGDEG). This shall be a toolkit and a 
good practice guidance including smart 
policies, examples of smart developments 
and smart organisations. It is expected 
that this will help planning practition-
ers, decision makers, business and pro-
fessionals to develop their special smart 
solutions for an integrated land-manage-
ment to fulfil the different needs and pro-
tect and encourage the fundamentals of 
further economic growth.
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Introduction 

In Europe, industrial change has left many 
manufacturing firms abandoned in urban 
areas. These often contaminated proper-
ties are called Brownfields. Before Brown-
field properties can be redeveloped the 
contamination has to be remediated1.

Brownfield redevelopment is one of the 
major opportunities to contribute to and 
foster sustainable development. As a tool 
for creating future regional development 
policy, the redevelopment process can 
overlap with the remediation process.  

Public authorities are faced with the ex-
pensive Brownfield remediation process 
and the constraints of a limited public 
budget. Therefore the public authorities 
1 In fact, European brownfield networks define 
brownfields as: ‘sites that have been affected by the former 
use of the site and the surrounding land; are derelict or un-
derused; have real or perceived contamination problems; are 
mainly in developed urban areas; require intervention to bring 
them back to beneficial use’ (Feber & Grimski, 2002).

must maximize the public interest within 
the constraints of the public budgets. Ef-
fective remediation tools require efficient 
allocation of these limited public resourc-
es and public/private partnerships by pro-
moting redevelopment processes.

Redevelopment can be facilitated by a 
Brownfield Information System -- a set 
of definitions, classifications, procedures, 
inquiries and indicators. This compiled 
information can be used to effectively 
support Brownfield redevelopment by 
best allocating limited resources and fa-
cilitating private investments in order to 
reduce investor uncertainty. On the con-
trary, missing or inadequate information 
can create inaccurate and/or ineffective 
public choices for both the European Un-
ion as well as individual member nations. 
Inefficiency and misinformation can waste 
severely limited resources. 

3.4 The Integration of the Brownfield Remedia-
tion and Redevelopment Processes: The Rel-
evance of the Information

Tiziana Cianflone, Giuseppe Di Marco 

ABSTRACT

Promoting Brownfield redevelopment policy can simultaneously promote remediation of 
contaminated properties. This is one of the major opportunities to promote sustainable 
development in Europe.  Both processes require the same information, which can be in-
tegrated to form a Brownfield Information System (BIS). This set of definitions, classifica-
tions, procedures, inquiries and indicators can streamline the Brownfield redevelopment 
process. This paper focuses on a possible BIS implementation in European countries and 
provides the first results from the Italian implementation of the Brownfield Information 
System.
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This paper2, stressing the information 
required for successful Brownfield rede-
velopment, focuses on a possible organi-
zation of the Brownfield redevelopment 
process based on different components 
for BIS implementation in European coun-
tries. In conclusion it will provide the first 
results from the implementation of the 
proposed BIS in Italy.  

The Brownfield Information Sys-
tem (BIS)

The BIS must support a regional policy 
that aims to redevelop Brownfields rather 
than to develop Greenfields from scratch. 
Brownfield redevelopment policy is a 
process that can be organized into three 
phases -- each phase is a complex activity 
with its own objective. Complete develop-
ment of these phases can maximize the 
public interest within the constraints of the 
private and public budgets by first identi-
fying, collecting and then elaborating on 
the information with an end result of an 
official Brownfield redevelopment policy. 
Organizing the redevelopment process in 
these three phases identifies the objective 
of each. 

The first phase is a preliminary evaluation 
of the size of the brownfield sites within 
a given country. The second phase is a 
drawing up of a regional Brownfield rede-
velopment plan that prioritizes Brownfield 
redevelopment actions. The final phase is 
the selection of a Brownfield redevelop-
ment project that maximizes the prefer-
ence of the involved stakeholders while 
best allocating limited public resources 
and promoting private investment. 

The objective of each phase is complex 
and can be achieved by implementing 
effective tools into comprehensive yet 
regional policies. Since 2002 APAT (Na-
tional Environmental Protection Agency 
of Italy) has promoted studies concerning 
Brownfield remediation and redevelop-

2 This paper is the result of studies, which the 
authors, with working groups, have carried on in APAT since 
2002. The views expressed are those of the author and the 
co-author and do not necessarily represent the position of the 
APAT.

ment tools3 that can promote Brownfield 
redevelopment policies. In particular, the 
Agency proposes to estimate the size of 
the Brownfield redevelopment opportu-
nities of a given country by starting from 
existing land inventories and integrating 
urban planning data with contamination 
data. To get a priority list of Brownfield 
redevelopment actions, the Agency sug-
gests, and will implement in Italy, a tool 
prioritizing actions according to a pre-
liminary evaluation of a Brownfield’s po-
tential re-use, based on a multi-criteria 
analysis. The tool consists in a Brownfield 
local reuse value matrix that allows the 
regional authorities to construct a region-
al Brownfield redevelopment plan. To se-
lect the best alternative project the Agen-
cy recommends the implementation of a 
Project Cycle Management model which it 
tested with two focus groups. The model 
promotes selection of the best alternative 
project that maximizes the preference of 
the involved stakeholders, best allocating 
the limited public resources and promot-
ing the private investments. It also allows 
for collection of the acquired knowledge 
useful for improving future brownfield re-
development processes.

The required information can be deter-
mined based on each phase of the rede-
velopment process. In particular, the inte-
gration between environmental and urban 
planning data necessitates site-specific 
information about the scale, the location 
and contamination status of a Brownfield. 
The tool to prioritize the Brownfield rede-
velopment interventions also requires, in 
addition to such site-specific information, 
regional information because the Brown-
field redevelopment programming should 
achieve the objective of integrated and 

3 These APAT studies were developed with two dif-
ferent working groups (WG). The first working group (WG1) 
was composed by APAT with CLES (a Centre for Research and 
Studies of the Problems of Work, the Economy and Develop-
ment). The second one (WG2) was composed by APAT, the De-
partment of Planning of the University of Venice (IUAV), the 
Regional Agency For Environmental Protection of the Lombar-
dia region (ARPAL), the National Topsoil Center and Sviluppo 
Italia Aree Produttive (the national agency for enterprise and 
inward investment development). A synthesis of the APAT tools 
has been presented in the Conference “Green Brownfields III 
Regeneration – Innovative Concepts”, Lerici (SP, Italy), October 
8-11, 2006. Cianflone (with Di Marco & Di Toppa), Forthcom-
ing.
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sustainable land management (Grimsky & 
Feber, 2001). Then the information should 
concern all disciplines: environmental, 
socio-economic, and urban planning. The 
Project Cycle Management model, in ad-
dition to such previous phases, requires 
information about stakeholder preferenc-
es, remediation data, alternative projects, 
intervention costs and benchmark data.

In the following subsections, the informa-
tion needs will be specified, stressing the 
current availability and the difficulty of 
proposing a possible end-use for them. 
This streamlined process for Brownfield 
redevelopment is summarized here in Ta-
ble 1.

Preliminary Evaluation Information 

Estimated evaluation information can de-
termine the potential Brownfield redevel-
opment opportunities. It is also useful for 
monitoring European Union’s redevelop-
ment policies. 

It is necessary to know how many Brown-
fields are eligible for redevelopment in a 
given area as well as each site’s economic 
potential for redevelopment. Therefore, 
the information collected should quantify 
the size and the location of each Brown-
field. 

In fact, the ratio of a Brownfield national 
area as a percentage of the total national 
area (Brownfield density) allows for evalu-
ation of the size of the whole Brownfield op-
portunities providing a preliminary meas-
ure of a potential redevelopment policy. 
But this can be misleading if the Brown-
field area data isn’t supported by location 
data. The density depends on the distribu-
tion of the brownfields on the examined 
territory. In fact, low Brownfield density at 
a national level doesn’t preclude a high 
density in a particular part of the country. 
Knowing the location of a Brownfield site 
can prevent misinformation about region-
al Brownfield density.  4Another important 

indicator is the ratio 
between a Brown-
field national area 
and total number of 
Brownfield sites. This 
allows for the calcu-
lation of the mean 
area of the Brown-
field sites. This in-
dicator is important 
in Brownfield rede-
velopment policy. It 
can be different if 
the Brownfields are 
small in number but 
great in area or vice 
versa. 

But collecting this 
information can 

be complex. This is due to the strict de-
pendence of Brownfield information on 
its definition. It includes urban planning 
information in terms of a site’s former and 
current use, location, and contamination 
(either real, perceived, or potential). Usu-
ally these data are collected separately. 
So it often happens that either informa-
tion set exists but it is difficult to know the 
sources or the data collection is driven by 
the definition or the sources are known 
but can’t be integrated.   

In Europe, a recent survey by Oliver, et al. 
(2005) shows that data is scarce. But this 
can be interpreted as a result of European 

4 This has been the case in both France and Italy.

REDEVELOPMENT 
PROCESS’ PHASES

OBJECTIVES APAT TOOLS INFORMATION NEEDS

Preliminary Evalu-
ation

E v a l u a t i o n 
of the size of 
Brownfields of 
the country

Brownfield inventory Specific site information: 
scale, location, former 
and current use of the site 
and contamination data

Regional Planning Planning of the 
Brownfield re-
d e v e l o p m e n t 
actions accord-
ing a regional 
priority list

Brownfield local 
reuse value matrix 
to construct the re-
gional plan

Further specific site, in-
cluding the previous one 
and Regional informa-
tion: urban planning, 
environmental and socio-
economic data

Brownfield Redevel-
opment Designing

Selecting the 
best alternative 
project

Project Cycle Man-
agement Model

Including information 
of previous phases, fur-
ther information about 
stakeholder preferences, 
recover and remediation 
data, alternative projects, 
intervention costs and 
benchmark data

Table 1: Components to organize a Brownfield redevelopment process
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countries differing on what the definition 
of a Brownfield is. The existing informa-
tion seems to depend on population den-
sity, competitiveness but also on the legal 
framework. Then it defines the redevelop-
ment policy goals. This survey also shows 
trends in the definitions of Brownfields. 
Some countries refer to Brownfield sites 
as ‘previously developed land’, others 
to ‘contaminated lands’. The interpreta-
tion of these trends distinguishes each 
country’s redevelopment policies. The 
former national policy aims to redevelop 
already developed land because of the 
perception of land as a scarce resource. 
The latter national policy aims at remedy-
ing contaminated lands because land is 
not necessarily perceived to be a scarce 
resource and it is difficult to enforce the 
legal framework of contaminated lands. 
Both national policy aims should satisfy 
European policy requirements. Both poli-
cies should be taken into account. 

These data, though not statistically use-
ful, are necessary to quantify the param-
eters of a Brownfield site. This approach 
integrates the information and sources. 
Both situations reveal the clear need for 
individual countries to improve their in-
formation collection and organization 
processes and to make the data uniform 
so that the data is comparable across Eu-
rope. Countries that consider Brownfields 
‘previously developed land’ can overlook 
information about the current contamina-
tion status of these sites. This information 
should be integrated into the urban plan-
ning information. Countries such as Italy 
that consider Brownfields ‘contaminated 
lands’ miss information about the urban 
planning issues of these sites as former 
and current use. Therefore, they should 
integrate them into data already collected 
about the contamination status. All coun-
tries should integrate data about area, 
location, and former and current use be-
cause they often neglect to track them. 

The integration could be achieved by 
starting from existing land inventories. 
It is possible that countries that iden-
tify Brownfields as ‘previously developed 

land’ already have inventories about the 
underused and disused land. Countries 
that define Brownfields as ‘contaminated 
land’ can use available information about 
these properties. Starting from these in-
ventories can save time and money and 
successfully provide a common definition 
of the Brownfield and an estimated evalu-
ation of the size of each Brownfield site 
to guide redevelopment policy opportuni-
ties.

Starting with available information each 
country should research the following to 
estimate the redevelopment opportunity 
of each site:

former use (agricultural, industrial, 
commercial and services)

current use (in use, underused, dis-
used)

location (administrative name, 
area)

contamination status (potentially 
contaminated, contaminated, envi-
ronmental degraded)5 

Even if the information is not exhaus-
tive this method allows each country to 
estimate a current potential value of the 
Brownfield redevelopment opportunity.6 

Regional Planning Information

Regional planning information allows for 
a regional priority list of Brownfield re-
development interventions. Regional Au-
thorities are faced with the remediation 
process within the constraints of a limited 
public budget. Therefore the public man-
agement must maximize the public inter-
est within the constraints of the public 
budgets. To most efficiently allocate these 
limited public resources and to facilitate 
the public/private partnerships it is useful 
5 A site can be defined contaminated according to 
the national law. A potential contaminated Brownfield is here 
defined as a site where contamination, as established by na-
tional law, is not still confirmed. An environmentally degraded 
Brownfield is a site where contamination doesn’t need to be 
confirmed as it is documented to be affected by a former use. 
It won’t need the remediation just intervention.  
6 Details about that are provided in Section 4 of this 
paper -- showing the first results in Italy.

•

•

•

•
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to first evaluate the potential reuse of a 
Brownfield.

Guidi & Liberatore (2004) developed a 
tool to determine the value of a poten-
tial Brownfield reuse.7 This tool provides a 
Brownfield local reuse value matrix (table 
2) that allows the regional authorities to 
construct a regional Brownfield redevel-
opment plan (RBRP). As mentioned above, 
using this tool requires a preliminary col-
lection of information. 

In particular, the preliminary evalu-
ation of the potential reuse requires 
information that considers disci-
plines from all involved stakeholders 
in a Brownfield redevelopment. The 
information set should also concern 
regional information not just the ex-
act location of a Brownfield site. The 
context size depends on national 
planning needs and the availability 
of the statistical data.8 

Additional information should in-
clude environmental and socio-
economic data such as site-specific 
information like accessibility to the site 
referred to the infrastructures data, dis-
tance from the centre of the urban area, 
legal bonds, and environmental bonds. 
Regional information should include envi-
ronmental information measuring the rel-
evance of the Brownfield in environmen-
tal point of view, socio-economic value 
information concerning demographics, 
employment and economic activity.

The information should be used to fill in 
checklists that evaluate the redevelop-
ment aptitude of each Brownfield. This 
method categorizes the brownfield in 
three homogenous groups according to 
three identified reuses:

7 The tool was developed by APAT WG1 (APAT, 
2004) and was really built to preliminary value the potential 
contaminated sites and prioritize the remediation intervention, 
but it can be used also in the case of Brownfield as previously 
defined.
8 e.g. in Italy to measure the socio-economic con-
text it is possible to refer to the Local Work Systems (in Ital-
ian SLL) data provide by ISTAT (National Statistical Institute of 
Italy). A SLL is the set of continuous Municipalities, which is 
determined on the base of economic relationship between the 
Municipalities.

green area reuse

public amenities reuse

income activities reuse

These groups can be organized by a mul-
ti-criteria analysis that allows for three 
synthetic values for each Brownfield – one 
for each alternative. For each Brownfield, 
the highest value represents the priority 
redevelopment alternative -the best alter-
native use for that Brownfield (Table 2).

The Public Authority can construct the 
RBRP by ordering the results. This hierar-
chy can thus be established:

The order of the sites depends on 
the size of the value and indicates 
the priority aptitude of the sites. 

The financial value of each alterna-
tive and the likelihood that that site 
will be redeveloped for that alterna-
tive use.

In any case, before the final definition of 
the RBRP, it should useful to verify:

committed, requested, and poten-
tial financial (public and private) re-
sources to earmarked for the RBRP, 
in order to compare them to esti-
mated intervention costs;

earmarked resources for the imme-
diate remediation interventions, in 
order to deduct them from the pre-
vious estimated amount.

•

•

•

1.

2.

•

•

Alternative (j)

Size (i)

1
(green 

use)

2
(public 

amenities)

3
(income 

activities)

1 V1,1 V1,2 V1,3

2 V2,1 V2,2 V2,3

... ... ... ...

i Vi,1 Vi,2 Vi,3

n Vn,1 Vn,2 Vn,3

Table 2 Brownfield Local Reuse Value Matrix

Where: Vi,j  (i=1…n; j=1,2,3) is the synthetic local value of aptitude of 
the site i-th  for the alternative j-th, obtained by multi-criteria analysis. 
It varies between 0 and 1; n is the number of the Brownfield sites of 
the RBRP.
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Brownfield Redevelopment Design-
ing Information

The Brownfield redevelopment design-
ing information can allow for selection of 
the best alternative project. The Brown-
field redevelopment designing is the last 
phase of a complex decision-making 
process. The goal of the redevelopment 
process is the best allocation of limited 
public resources while minimizing the 
burden on public/private investors. But 
the Brownfield designing has to promote 
equitable distribution of the public good. 
Brownfield redevelopment should aim to 
reduce or eliminate health and environ-
mental risks that threaten the common 
good. Brownfield policies must aim to 
equitably distribute any potential benefits 
because redevelopment has distribution 
consequences that can affect the public 
positively or negatively.

The designing phase is more complex 
than an ordinary real estate transaction. 
Brownfield redevelopment is typically 
more expensive with more involved stake-
holders. 

The Public Authority should manage the 
decision process with input from devel-
opers and all stakeholders involved to 
choose redevelopment projects that best 
allocate limited public resources and pro-
mote private investment.

In this complex phase, the information 
concerning Brownfield redevelopment 
designing go besides the ordinary infor-
mation needs both in detail level and in 
relevance for a Brownfield redevelopment 
policy. In fact, the detail level of the re-
gional information, previously collected 
to construct the regional plan, need to be 
higher, consider the context of the Brown-
field and not only the site but valuate the 
surrounding land both in supply and in 
demand side. Then, in a long run view, 
become relevant also an adequate col-
lection of built knowledge, which need to 
diffuse. In fact, the past experience infor-
mation assume itself an important role in 
supporting and facilitating future rede-

velopment policy both in Europe and in 
single countries.

The Public Authorities need information 
about the estimated costs and benefits 
of alternative projects, including the dis-
tribution effects of each. It is necessary 
to include the collected information in 
the planning phase, further information 
about the technical and financial implica-
tions of a given project. It also requires 
further stakeholder preference informa-
tion, potential alternative projects and 
data from the benchmark Brownfield re-
development to catch solutions from the 
similar situation.

The public authorities should implement 
the model that makes any acquired infor-
mation available to all stakeholders. This 
can prevent inefficiency and inaccuracy in 
future development policies. 

APAT developed a model based on a 
project cycle management approach 
(Gibin & Turvani, 2006), for the identifi-
cation and formulation of Brownfield re-
mediation and redevelopment aimed at 
establishing benchmark data. The model 
also takes into account the need to build 
and diffuse the acquired knowledge. It is 
a model for Public Authorities and defines 
the tasks of the decision-making process, 
the stakeholders involved in the process, 
the information to collect and the knowl-
edge to be built upon, and the tools and 
the criteria to use for the evaluation of the 
alternatives. The model is an incremental 
decision-making process: the decision is 
the result of interaction between differ-
ent subjects, each one with its own aim 
and strategy. This interaction produces 
a common redevelopment goal for the 
project. Identifying a common problem 
and a common solution (and therefore 
a project) depends on the quality of the 
interaction between the stakeholders and 
the capacity of the Public Authorities to co-
operate with the stakeholders. The result 
of a managed decision-making process is 
the “Accordo di Programma”. Subject to 
agreement by the parties concerned, it 
defines commitments: financial liability of 
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private investors and developers and the 
planning decisions of the Public Authori-
ties. The model consists of two phases. The 
former consists of collecting the informa-
tion about the Brownfield, organizing the 
problem-solving, constructing the prob-
lem solving. The latter consists of deci-
sion making. Of course, the model needs 
supporting information, analysis, etc. 
In particular, the model needs two tools 
(ibid). The first is a geographic database 
to classify the redevelopment Brownfield 
to project according to social, environ-
mental and economic aspects. This is a 
software application for geo-marketing 
that public authorities can use to spread 
information on Brownfields and promote 
public-private partnerships. The second is 
a set of normative and operational tools, 
financial tools, project valuation methods 
and analysis, and support methodology 
for decision making.

The implementation of the BIS in 
Italy: Preliminary Results

An investigation into Italian Brownfield 
sites (Cianflone & Di Toppa, 2006[A]) 
shows that contaminated land is not al-
ways an actual Brownfield, as defined in 
Europe but a similar European definition 
is used in the debate over disused sites. 
The nature of the Italian Brownfield is 
the same as a European Brownfield: the 
process of industrial change. At the same 
time, the priority set of Italian Brownfields 
to be redeveloped has a broader scope: 
potentially contaminated or contaminated 
because of the difficulty and expense of 
enforcing the Polluter Pays Principle, due 
to the indetermination or inactivity of the 
polluter in the remediation process. 

So, the Italian Brownfields with redevel-
opment priority can be determined by the 

intersection of the contaminated lands 
needing remediation and disused sites 
which needing redevelopment (Figure 1).

With this in mind it is important to stress 
that a complete set of Brownfields, ac-
cording to the European definition, should 
also include disused sites that are neither 
contaminated nor potentially contami-
nated, but just degraded (and requiring 
intervention). In fact, these Brownfield 
sites should be redeveloped rather than 
developed as Greenfields. The above in-
tersection of Italian Brownfields (Figure 1) 
illustrates redevelopment priorities.

In order to preliminary evaluate the Ital-
ian Brownfield sites, a study of 50 con-
taminated sites of ‘national interest’ 9 
was conducted (Pietra, 2006). 72% of the 
properties are Brownfields. They are af-
fected by former industrial use, located in 
urban or sub-urban areas, in particular, 
15 are located on the coast (tables 3 and 
4).

The inquiry also investigated contami-
nated sites of ‘regional interest’ through 
a survey sent to the Regional Environ-
mental Protection Agencies and the Re-
gion Authorities. The survey sought infor-
mation on contaminated and potentially 
contaminated land affected by industrial 
or former commercial use, currently dis-
used or underused land. The requested 
information covered location, area and 
9 In Italy, some contaminated sites are considered 
to be of ‘national interest’ and are protected by law.

Information Results Unit Data 

Former use Industrial (*) number 36

Current use In use number 11

Underused number 10

Disused number 15

Location Urban and 
sub-urban

- -

Contamination 
status

Po t e n t i a l l y 
contaminated 

hectare 180,000 (**)

Table 3 Brownfields in the list of contaminated 
sites of ‘national interest’

Notes: (*) chemical, petrochemical, iron and steel industry. 
They prevalently include waste disposals sites. (**) estimation.

Figure 1: The set of Italian brownfield with re-
development priority
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current remediation status.

While additional data is still necessary, 
the survey has already yielded useful in-
formation. The respondents started with 
the contaminated land inventories and 
combined them with other requested in-
formation, including former and current 
use. 

As illustrated in Table 4, 60% of Italian 
Regions have provided data about the 
number of Brownfield sites in their re-
gion. This highlights the growing inter-
est in Brownfield redevelopment in Italy. 
Not surprisingly, the concentration of the 
Brownfield is in Northern Italy though they 
are located throughout the country. 

More than 1000 Brownfields are now 
documented so Italy has a growing op-
portunity to set policy goals for redevel-
opment. The number of Brownfields is 
most likely under-reported because some 
regions are still collecting and submitting 
data and some disused (but non-contami-
nated) sites still haven’t been documented 
as Brownfields. Current information for 
these Brownfields can be inconsistent as 
they do not cover all Italian regions and 
they miss contamination status data. Even 
these incomplete inventories highlight the 
increasing interest of urban planners in 
these sites.

Even though the current inventory of Ital-
ian Brownfields underestimated the abso-
lute number of Brownfields and still re-
quires more information, it is still useful 
because it confirms the opportunity to use 

existing inventories in order to achieve 
comparable data across Europe10.

APAT is going to implement the pro-
posed Brownfield local reuse value 
matrix in the Region of Marche. In par-
ticular, the implementation concern a 
brownfield located in Ascoli Piceno -- 
a municipality of Marche. It is a work 
in progress that has already yielded 
useful results: multi-agency collabora-
tion between Ascoli Piceno Municipal-
ity, Province of Ascoli Piceno, Marche 
Region, Regional Environmental Pro-
tection Agency of Marche. The study 
will be a good test to evaluating and 
improving this process. 

APAT still hasn’t implemented the 
project cycle management model but 
two focus groups tested it for utility, 
applicability and enforceability (Gibin, 
2006). They interviewed experts from 
the public and private sectors special-
izing in remediation and redevelop-
ment. 

The main result of the two focus 
groups is the belief that the manage-

10 In fact, in the aforementioned European survey 
Italy was one of European countries that identifies Brown-
fields as contaminated lands even without data about the 
scale and description of the properties, (except for the 
Lombardia region and the municipality of Milan)

Region/ Autono-
mous Province

Brownfields of
‘Regional Interest’

Brownfields 
of ‘National 

Interest’ 

Number % Number

Piemonte 40 3.9% 3

Valle D’Aosta 2 0.2% 0

Lombardia 690 66.7% 6

Trentino Alto Adige - - 1

Provincia Autonoma di 
Bolzano 

- - 0

Provincia di Trento 33 3.2% 1

Veneto - - 1

Friuli Venezia Giulia - - 1

Liguria - - 3

Emilia-Romagna 2 0.2% 2

Toscana 192 18.6% 3

Umbria 19 1,8 % 1

Marche 18 1,7 % 1

Lazio 6 0,6 % 0

Abruzzo - - 0

Molise - - 1

Campania 4 0,4 % 2

Puglia - - 4

Basilicata 13 1,3 % 2

Calabria - - 1

Sicilia 15 1,5 % 2

Sardegna - - 1

Total 1,034 100,0 % 36

Table 4: Italian Brownfields per Region and Au-
tonomous Province
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ment of the decision-making process is an 
adequate tool to facilitate the redevelop-
ment and the remediation of Brownfields. 
They consider it to be consistent with the 
goals of the redevelopment process. Any-
way, just the implementation of the model 
can validate it. This is the next step for 
APAT to promote.  

They also conducted a survey of previous 
Brownfield redevelopment actions in or-
der to verify the availability and the cur-
rent collections of the acquired knowledge 
information needed to improve future re-
development processes (Cianflone & Di 
Toppa, 2006[2]). They reviewed four case 
studies. But perhaps the most relevant 
result is the scarce amount of collected 
information. The current information in-
ventories are characterized by focusing on 
results of chosen projects instead of stress-
ing the implemented actions, tools, analy-
sis and methods that promote the public 
good. The collected information often 
overlooks environmental information and 
their relevance. There is little information 
available on the contamination status and 
remediation procedures, technologies 
and costs, respectively followed, used and 
beard. These results increase the value of 
implementing the Project Cycle Manage-
ment model proposed by APAT. 

Conclusion

A Brownfield Information System can 
drive the Brownfield redevelopment proc-
ess. European countries should earmark 
resources to establish their own BIS. Or-
ganizing the redevelopment process into 
different phases can identify the best com-
pilation of information and each phase 
requires a different information set. The 
redevelopment process requires more de-
tailed information as it progresses. Then 
the information relevance changes ac-
cording to the objective of each phase. So 
the information set is itself a process of 
ordered activities. Each one requires the 
enhancement of the previous one.

It is useful to remember that each infor-
mation inventory should take into account 

the relevance of the integration of infor-
mation. The information must satisfy all 
stakeholders involved in the process. This 
can make inventorying Brownfields diffi-
cult but this doubles the benefits derived 
from integrating the redevelopment and 
remediation processes. Therefore Brown-
field redevelopment requires a BIS.

Finally Italy‘s first BIS implementation ef-
forts highlight the importance of Europe-
an Brownfield networks by promoting the 
networking of Brownfield redevelopment 
and remediation information. Through 
stakeholder cooperation Brownfield rede-
velopment can launch sustainable devel-
opment throughout Europe.
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The Brussels context 

The quasi-disappearance of the large un-
dertakings of the industrial era, the other 
consequences of the economy’s globali-
sation, and transformations of the figure 
and roles of the State have left their marks 
on the urban landscape of Brussels as 
elsewhere (see Dogan and Kasarda 1988 
; Taylor 2004 ; Sassen 2006). The gradual 
institutional overhaul of the Belgian State, 
which has become federal and been split 
territorially into “Regions” but also lin-
guistically into “Communities”, explains 
as well why a certain number of large or 
architecturally or situationally important 
industrial wastelands and derelict areas 
are to be found in the very heart of the 
bilingual Brussels-Capital Region.

Their number, size, and importance give 
these areas or sites’ fates decisive impor-
tance for the future of the Brussels Region.  
Yet, over the last decades they have been 

the subjects of multiple controversies, as 
a result of which their conversion to oth-
er uses has been considerably delayed, 
failed, or even simply prevented. Depend-
ing on the case, these quarrels concerned 
the sale of formerly public property and 
the conservation of a contested architec-
tural heritage in a motley urban land-
scape already ravaged by “Brusselization” 
(ref.). They also concerned the re-zoning 
of these areas or the redefinition of the 
functions that they must fulfil to guaran-
tee a changing urban region’s redevel-
opment.  More specifically, the financial 
survival of this region seems to depend 
now more than ever before on its abil-
ity to retain the middle- and high-income 
residents who might be tempted to flee 
the city and to attract new ones.

That is why the regional public authori-
ties have gradually tried over the past ten 
years or so to set up new instruments of 
public action that are both more effec-

3.5 Participatory Planning and Attractivity in
Tension: The case of Brussels 

Florence Delmotte, Michel Hubert

ABSTRACT

During the last decade, new procedural devices have been developed to stimulate the 
renewal of large brownfields that Brussels includes in its very heart. Since last year, a 
new public instrument, called ‘schéma directeur’ (structure plan), is being used to plan 
the future of important zones that could serve as ‘lever’ for the development of the 
Brussels Capital Region. Its originality is supposed to be two faced: far more participa-
tive than traditional urban planning (integrating the opinions of diversely concerned 
local actors) and at same time more effective. Our core question is thus the following: 
how does the ‘schéma directeur’ deal with the tension between territorial attractivity (in 
economic terms) and the need of social inclusion? To document this question, we shall 
make explicit who are the actors of the participative device, their purposes and means, 
under which conditions their voices are heard, and what is the outcome of the procedure 
in terms of improvement of the planning quality, effectiveness and legitimacy.
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tive operationally and more consensual 
socially. The idea was effectively to shake 
off a certain inertia, that is to say, to dy-
namise regionally more consistent urban 
development. Given the context of inten-
sified rivalry amongst the towns and re-
gions of Belgium and Europe, the stakes 
riding on making the Brussels-Capital Re-
gion more attractive to various categories 
of investor are very high indeed.

At the same time, the regional authorities 
also wanted to avoid repeating some of 
the errors of the past. In the decades after 
World War II some major projects carried 
out by public authorities alone (sometimes 
in association with private promoters) 
had effectively triggered some memora-
ble “urban struggles” concerning above 
all the need to preserve housing for the 
least advantaged segments of the capi-
tal’s population. In this respect, the recent 
transformation of Brussels’ urban public 
policy has been accompanied moreover 
by the redefinition of the positioning of 
associations that were formerly consid-
ered more anti-establishment (see Corijn 
and Groth 2005). New associations have 
also come on the scene to take part in a 
number of large public urban renovation 
projects.

This trend was institutionalised in the early 
2000s through its inclusion in the regional 
governmental programme.  The Regional 
Development Plan (RDP) of 2002 thus de-
fined fourteen sites of major importance 
as being “areas of regional value” (ZIR 
in French, GGB in Dutch). The success-
ful conversion of these areas was sup-
posed to “leverage” the Brussels-Capital 
Region’s development. Now, this conver-
sion involved implementing a new tool, 
the “structure plan” (schéma directeur or 
richtschema). Through this structure plan, 
the public authorities intended to include 
all of the parties – federal, regional, and 
municipal institutions; private investors; 
local players; and associations – that 
might be concerned by these ZIRs’ renew-
al and re-use and the developments that 
they induce in and around the sites when 
it comes to community facilities, mobility, 

and transport, to cite just a few examples 
in the process of setting the ZIRs’ major 
redevelopment axes.

In theory, the idea was to ensure more 
urban development that would be more 
efficient, that is to say that would enhance 
the city’s economic and territorial attrac-
tiveness, but would at the same time be 
socially more concerted. All of the parties 
concerned, including the people living on 
the edges of the derelict sites, were thus 
expected to participate in drawing up the 
project. This concern was doubtless fuelled 
by the turn-around in public policies that 
was inspired by the new forms of govern-
ance (see Le Galès 1998).  However, this 
imperative also met a political, if not ethi-
cal, concern. It was effectively important 
that Brussels’ economic redevelopment 
not take place to the detriment of a cer-
tain socio-economic diversity, a mixture 
of people from different walks of life that 
had long characterised a cosmopolitan 
capital harbouring some of the European 
Union’s main institutions. (see Hein et al. 
2006).

Participation in question 

This is the context in which a research 
group called “Groep Levier” (Lever Group) 
was formed. This group was composed 
chiefly of social scientists, architects, town 
planners, and Dutch- and French-speak-
ing associations and set out to analyse the 
various stakes riding on current develop-
ments in and the futures of the “lever 
areas” and to study the new instruments 
being made available for their develop-
ment.

The Lever Group was thus able to follow 
the elaboration in 2006 of the first Brus-
sels structure plan for the “Botanique” 
area. This plan concerned, amongst other 
things, the renovation and re-utilisation 
of a former complex of administrative 
buildings (the State Administrative Com-
plex), which was a grandiose vestige of 
Belgium before its federalisation that had 
been sold cheap to some private invest-
ment companies. It also concerned the 
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redevelopment of the site per se and its 
surroundings, located in the heart of Brus-
sels, on the edge of its historical centre.

Even though this research group took up 
the task of studying other “lever areas” for 
which structure plans were foreseen or on 
the verge of being drawn up from the very 
beginning, in order to compare the vari-
ous zones, the observations of and analy-
ses based on this first use of this tool will 
be the subject of my presentation.  More 
specifically, I should like to lay the foun-
dations of thinking about the tension that 
exists between the two central objectives 
of Brussels’ development as they were de-
fined by the political players and regional 
institutions, namely, territorial attractive-
ness or economic competitiveness, on the 
one hand, and socio-economic mixing, 
inclusion, even social justice on the other 
hand.

We effectively know that the two are far 
from necessarily found hand in hand.  
Let’s take just one example, concern-
ing a major aspect of regional develop-
ment, namely, improvement of the hous-
ing function.  From the regional priorities 
standpoint, the aim was roughly to base 
the lever areas’ rehabilitation on renovat-
ing or rebuilding housing and redefin-
ing community facilities (shops, services, 
transport, and so on) likely to attract or 
keep middle-, even high-, income resi-
dents in the Brussels Region. However on 
the other hand, the aim was also not to 
harm the more disadvantaged groups al-
ready living on the edges of the derelict 
sites and to protect, even improve, their 
quality of life, or at least that is the mes-
sage that the politicians put across. 

Ideally, large urban development projects 
strive to achieve both types of goal together 
by setting up an innovative arrangement 
of procedures and participation. That was 
one of the areas of reflection opened up 
by the Lever Group’s first round of work, 
to wit, to what extent and under what con-
ditions did the structure plan, through its 
simultaneously procedural and participa-
tory nature, make it possible to reconcile 

contrasting and sometimes almost incom-
patible objectives?

Trying to answer this question will re-
quire joint study and cross comparisons 
of various experiments yet to be done of 
the structure plan in lever areas with dif-
ferent characteristics, especially when it 
comes to their locations, public or private 
ownership of the buildings and land, and 
their architectural qualities. Such an as-
sessment obviously is not possible at this 
stage, since the regional authorities have 
just approved and unveiled the first struc-
ture plan to the public. Nevertheless, this 
first experience has already offered fertile 
ground for observation and analysis and 
enabled the group to clarify the contours 
of one key question, that of participation. 
For the participatory nature of the envi-
sioned procedure and the regional scale 
of the development project that it serves 
are effectively what constitute the innova-
tive aspects of this new urban policy from 
the outset and which are supposed to de-
termine its success in terms of territorial 
“attractiveness”.

The entire question then becomes that of 
knowing whether the structure plan actu-
ally does allow all the parties potentially 
interested in participating in drawing up 
and carrying out the major projects asso-
ciated with the lever areas, including resi-
dents and users, to do so, to make their 
respective concerns and wishes known 
before the decisions affecting them are 
taken, and with what results. It thus be-
comes important to study

how participation is defined or per-
ceived and, if relevant, experienced 
by the various players in the succes-
sive stages of the process; 

how and by whom the various par-
ties, players, and/or participants are 
designated in the various stages of 
the process;

what ways and means are initially 
foreseen and actually implemented 
to organise this participation; and 

1.

2.

3.
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finally, what are the actual and ex-
pected effects of said participation 
on the development project that is 
actually designed, on the monitor-
ing of its development at a later 
stage, on the actual achievements 
that ensue, and on the democratic 
legitimacy of the decision-making 
process.

The Botanique structure plan: 
initial observations

We thus tried to organise our first thoughts 
along these major lines of questioning. As 
I have said, at this stage these thoughts 
are the fruit of observation and analysis 
of the participatory procedure that ended 
recently – at least as far as its first phase 
is concerned – with the official approval 
of the structure plan drawn up in 2006 for 
the Botanique lever area.

This structure plan, which was commis-
sioned by the Brussels-Capital Region’s 
government and produced by a research 
consultancy selected through a European 
call for tenders, was originally conceived 
of as a methodology or procedure, not as 
a plan. It was supposed to set the major 
town planning guidelines for the Bota-
nique area’s conversion through an ap-
proach that banked on efficient consulta-
tion and exchanges amongst the parties 
that were concerned. These were the Brus-
sels-Capital Region, which commissioned 
the project, the consultancy in charge of 
designing it, the private partners who had 
become the owners of the empty build-
ings at the heart of the site, the Brussels 
boroughs (communes) over which the ZIR 
spread, the federal and regional transport 
companies that serve the area, the inhab-
itants and institutions of the surrounding 
neighbourhoods, the users who travel 
through the area or work nearby, and fi-
nally an array of more or less strongly in-
stituted associations, including the asso-
ciation mandated by the Brussels Govern-
ment to mobilise the players, to organise 
the consultations, and to play the role of 
mediator in the multipartite consultation 
procedure.

4. It was decided that this procedure had to 
comprise a series of steps, including pub-
lic meetings open to everyone and work-
shops, marked by meetings of a smaller 
committee that was supposed to pull the 
results of the consultations together. The 
perspective bandied about thus seemed 
to be one of great openness when it came 
to defining the participants and choosing 
the town planning guidelines. This project 
could also seem to be founded, as least 
from the plan’s commissioners’ and de-
signers’ perspectives, on an acceptation 
of participation that was proactive – from 
the standpoint of mobilising the parties 
concerned – and sometimes maximalist 
– given that participation was associated 
with the idea of consensual co-decision-
making.  In certain respects, the structure 
plan seems to have disappointed expecta-
tions on this point.

The first test of this tool has clearly trig-
gered questions as to its participatory di-
mension. I shall try to summarise these 
questions in what follows.

The ambiguities of the notion of 
participation

As in many recent experiences, it is dif-
ficult to decipher the notion of participa-
tion mobilised in the structure plan.  Was 
it truly a procedure aiming for “copro-
duction” or “co-decision making”, that is 
to say, joint project development by the 
authorities and people? Was it rather the 
Belgian notion of “concertation” (multi-
partite consultations) in the strict sense, 
meaning that only a few parties decide, 
but after collecting everyone’s opinions? 
Was it more of a “consultation”, in which 
decision-makers take the opinions of those 
who are concerned into account, but only 
on some problems and not on others? Or, 
finally, was it (merely) a matter of “com-
municating” or “informing”, that is to say, 
explaining or at most justifying decisions 
that are actually taken elsewhere, in a 
small circle, to certain “players” such as 
the residents?

In the case under study, the political level’s 
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ambitions and expectations regarding this 
participation are particularly fuzzy.  The 
call for tenders merely contented itself 
with including “consultation of the popu-
lation” amongst the consultancy’s tasks. 
Moreover, in the specific terms of refer-
ence, the role of the association chosen 
by the Region was spelled out in the fol-
lowing terms:  “to facilitate concertation 
[i.e., multipartite exchanges] between the 
residents and Government of the Brussels-
Capital Region”; to organise “the consul-
tation of the various players’ representa-
tives”, or the “consultation of the players” 
or “of the population”, or even consulta-
tion “conducted in the form of in-depth 
interviews of the strategic players, work in 
select committee meetings under the over-
sight committee and broader communica-
tions (general assembly or the public at 
large)” (see http://centres.fusl.ac.be/GL/
document/Reunions%20Groep%20Levier
/06-05-03_b%29Note%20particip.pdf).

Careful observation of the public pro-
cedure itself and the interviews of the 
project’s designer and main people in 
charge of the project within the regional 
government and the private investment 
companies that owned the site reinforce 
this impression of ambiguity concerning 
the definition of participation and the 
project’s commissioners’ and designers’ 
expectations even more. This ambiguity is 
indeed revealed quite clearly in the other 
players’ discourse, especially in the criti-
cism and suspicions voiced by some of the 
“residents”.

It appears that at least three preliminary 
questions were not clarified by the political 
decision-makers or by the town planners 
that they appointed. These were, “What 
is expected of the participation in terms 
of the project’s aims? What is its scope or 
what is ultimately subject to the participa-
tory procedure? And, first and foremost, 
who are truly the “players”: How is the 
“participant” defined?  This brings me to 
a second set of observations.

The ambiguities of the definition of 
the players cum participants

The way things unfurled, the way the 
“participants” were appointed through 
the structure plan drafting procedure raise 
some questions at the very least.

First, we can wonder about the exclu-
sion, achieved very early on, of the users 
of the site and its surroundings and, in 
general, the absence of certain regional 
players, such as some older associations 
with more markedly critical attitudes, in 
favour of almost exclusively local players.  
This first trend reveals moreover a certain 
paradox: Why focus almost exclusively on 
mobilising local players when the devel-
opment project does indeed tie into the 
much large scale of the entire Region, and 
even beyond?

Second, the definition, even the reduc-
tion, of the local players that was effected 
by the preferential use of the category “in-
habitants” (or residents) is also highly re-
vealing. It attests first of all to a tendency 
not to make distinctions between different 
categories of local players (simple resi-
dents, shopkeepers, owners, institutions, 
and so on) whose interests and means of 
all sorts are in reality highly differentiat-
ed. It also reveals a relatively “atomised” 
conception of local players. They partici-
pate (or do no participate) in the partici-
patory procedure as individuals. In the 
absence of neighbourhood committees, 
the election of representatives who might 
be better able to voice the arguments and 
defend the interests of the weakest play-
ers (the residents of council housing, for 
example), is not facilitated.  There is even 
a tendency to avoid doing just that.

Third, this relative atomisation of the “res-
idents” player feeds a general tendency 
to distinguish between the players who 
have clout or who count, other than the 
project’s commissioners and designers, 
and the others, whom the former are in-
clined to use. In the case that we studied, 
the private promoters, whose interests 
and plans very quickly clashed with the 
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draft structure plan submitted for multi-
partite consultation, made an eleventh-
hour attempt to rally the “residents” to 
their cause by presenting an alternative 
project in a form (pictures and models) 
that could not help but be more under-
standable and appealing than a plan or 
programme.

Far from being as “consensus-based” as it 
was expected to be beforehand (and even 
described afterwards by the authorities, 
politicians, and a fraction of the urban as-
sociations in Brussels), the “participation” 
in drawing up the “Botanique” structure 
plan clearly did not erase the importance 
of the balances of power and alliances of 
interests between players. The structuring 
and evolution of the latter explain in par-
ticular a certain failure of the procedure 
to stay on track.

Participation: a curtailed procedure 
and façade? 

It thus seems that two coalitions of in-
terests formed around a strong opposi-
tion, namely, the research consultancy’s 
project, backed up mainly by the regional 
authorities and political players, versus 
that of the promoters, who tried to rally a 
fraction of the “residents” to their cause.  
We can thus hypothesise that the political 
will to have the consultancy’s project ap-
proved by the Region within the foreseen 
deadlines explains why the last phase of 
the consultation procedure was cut short, 
for the planned third town meeting or “At-
eliers de la Cité” did not take place.

It is also clear that this balance of power 
contributed to the taking of the decisions 
about the major town planning guidelines 
of the structure plan in the wings of the 
consultation procedure, or at least outside 
the open or town meetings for which the 
procedure provided. It was as if the par-
ticipatory “act” was being played on sev-
eral stages at the same time: On the one 
hand, the coalition of leading actors “de-
cided”. On the other hand, the supporting 
actors seemed to be relegated to the roles 
of extras whom one informed, who asked 

questions, and whose proposals were not 
listened to unless they concerned points 
of detail that did not challenge the broad 
lines of a preconceived project.

The structure plan:  Which subject of 
participation?

As I said earlier, the structure plan for 
the “Botanique” lever area was aimed 
at setting the broad lines of the future 
redevelopment of the “State Administra-
tive Complex” site and the surrounding 
public areas, broad lines that were sup-
posed the guide the renovation worksites 
for the next ten years. According to the 
project that was submitted by the research 
consultancy that the regional authorities 
had selected, the various parties con-
cerned, be they “authorities”, “players”, 
or “partners”, were supposed to come to 
an agreement in slightly over six months 
on the major town planning directions the 
renovation was to take. These mainly con-
cerned the structuring of the space and 
the public facilities and their functions. 
The final version of the project was also 
supposed to emerge as the multipartite 
consultation process progressed, taking 
the criticisms and suggestions made by 
certain players, including the “residents”, 
on board in the process.  In this regard, 
too, we can take note of the structure 
plan’s relative failure to fill its participa-
tory role in terms of both the consensus 
for which it was aiming and the concerted 
nature of the project’s development.

From the consensus point of view first, 
whilst the authorities were able to delight 
over the fact that the structure plan was 
indeed finalised within the planned dead-
line, it is not that certain that the plan was 
agreed upon by all of the parties con-
cerned before it was officially approved.  
Indeed, the last phase of the procedure 
revealed a deep “dissensus” over the op-
tions that the consultancy favoured more 
and more clearly. The private promot-
ers, who were patently “leading actors”, 
then expressed their disagreement rather 
forcefully, albeit somewhat late, and pro-
posed an “alternative” project that radi-
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cally challenged the guidelines that were 
eventually chosen, despite this major con-
troversy.

While the Botanique lever area’s structure 
plan did not garner a broad consensus, 
as some claimed, it is even more doubtful 
that its development was the fruit of the 
public consultation procedure that it nev-
ertheless instituted. At the end of the day, 
the criticisms and proposals that came out 
of the public consultations appear to have 
had little influence on the plan’s devel-
opment. It is true that the consultancy’s 
preferred “basic option” set very narrow 
boundaries around what could come un-
der the scope of concerted co-decision 
making right from the start. This option, 
which was dubbed “patrimonial” (i.e., the 
“legacy-oriented option”), consisted in 
conserving and making use of the site’s 
modernist and functional architecture. It 
thus entailed conserving the “stone slab” 
architecture that characterised the site 
and transforming the existing built-up 
areas rather than rebuilding them. In a 
word, it left little room for multipartite 
consultation and co-decision making 
right from the start, when the structure 
plan aimed merely to set the broad lines 
of the project.

To the extent that the political authorities 
chose the research consultancy in charge 
of the Botanique structure plan precisely 
in line with a certain vision of the city, we 
can think that it was also up to the politi-
cal authorities to gauge the limits on de-
fining the scope of the participation that 
the preferred basic option implied. When 
certain choices can legitimately be made 
before the participatory process even be-
gins, the political authorities must first 
and foremost make these choices known, 
along with the constraints that they en-
tail and exactly what they leave open for 
public scrutiny and consultation, at least if 
they expect people to perceive the “new 
urban policy” to be truly more democratic 
than the old one, and rightly so. 
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Introduction - What is The Issue? 

Groundwork’s central thesis is that while 
the overall lot of young people within the 
western hemisphere has improved im-
measurably in the last century (e.g. in 
terms of life expectancy, freedom from 
disease, starvation, childhood labour etc.) 
in one key respect at least, the trend has 
been in the wrong direction. This relates 
to young people’s loss of freedom to ex-
plore, discover and interact with their lo-
cal environment. Vehicular traffic, modern 
urban design and fear of strangers have 
together conspired to drastically narrow 
the options for young people to get out-
doors, to meet with their peers, to play, to 
experience the natural world and to take 
risks.

This paper examines the multiple and 
profound negative effects of this trend.  
It cites recent UK policy work on this is-
sue carried out by a number of organisa-

tions, including Groundwork, and profiles 
some case studies demonstrating how we 
can start to redress matters. Finally, it ad-
vances a number of recommendations if 
all our efforts in the fields of regeneration, 
renewal and development are to create 
places where young people can truly 
reach their full potential.

The author would like to fully acknowl-
edge recent work carried out on behalf 
of Groundwork by Ken Worpole, Bernard 
Davies, Kate Stanley and Corinna Gam-
ble.  This paper draws considerably from 
their research and analysis (Davies et al, 
2005), and from that of the consultant 
Tim Gill and The Children’s Play Council.

How have we got here?

It’s not that developers, urban planners or 
regeneration practitioners have deliber-
ately sought to marginalize young people.  
It’s simply that those engaged with these 

3.6 Creating Young People Friendly 
Neighbourhoods
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Greater consideration should be given to young people’s needs in the processes of urban 
development and regeneration, to ensure they have suitable places to explore, express 
themselves, interact, or learn about their environment. Formal play areas are commonly 
standardised, unimaginative and isolated from where young people live. Busy roads 
and perceptions of ‘stranger danger’ mean young people are increasingly accompanied 
by an adult or driven by car, thus the outdoor environment is perceived as alien and 
dangerous. Over the last few years these matters have increasingly occupied UK public 
policy development.  Action is required on many fronts: urban planning, the design of 
play provision, consultation methods, approaches to risk and our wider cultural attitude 
towards young people. There is increasingly an appetite for change, but we’re still learn-
ing how best to make a difference.  Groundwork is at the forefront of this work and can 
point to practical examples illustrating movement in the right direction.
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processes have rarely stood back and re-
ally examined how young people will be 
affected, let alone sought the actual views 
of local young people. The insidious ef-
fects, over time, are urban environments 
that might be characterised as follows:

Dominated by traffic and transport 
infrastructure. In the battle for street 
space  between the car and children, 
the car has won. While UK road traf-
fic fatalities have fallen in recent 
years, this is in part due to the fact 
that young people have retreated 
from the streets to avoid traffic dan-
ger – there are simply fewer young-
sters out and about for drivers to hit 
nowadays! Furthermore, because 
of traffic danger, young people’s li-
cence to make journeys on foot is 
severely restrained by concerned 
parents. The number of children 
driven to school in the UK has rock-
eted in the past decade, generating 
yet more traffic, greater road dan-
ger, and indeed more CO2.

Designed with inadequate consid-
eration for young people. This may 
seem paradoxical as many of the 
individual elements within a regen-
eration scheme will frequently be in-
vestments specifically for the benefit 
of young people – the school, the 
formal play area, the children’s sec-
tion of the newly refurbished library 
etc. What is so often completely 
absent is an analysis of how young 
people, in different age groups, can 
interact with their neighbourhood 
as a whole, how they can easily and 
safely get from place to place and 
how, as they get older, they might 
increasingly do this on their own or 
with peers independent of adults.

Island households. Recent social 
trends have led to increasingly iso-
lating lifestyles, whereby residents 
have little engagement with their 
neighbours as each goes about 
their daily routine, driving to and 
from work, with little time spent in 

•

•

•

shared public space, and little like-
lihood of encountering neighbours.  
Even immediate neighbourhoods 
have therefore tended to become a 
largely unknown territory – to adults 
and young people alike – a myste-
rious street lay-out housing myste-
rious strangers. Somewhere best 
avoided.

Captive and sedentary children.  
The combination of traffic danger 
and perceived or actual absence of 
friendly neighbours leads to parents 
severely restricting their children’s 
freedoms. Childhoods are increas-
ingly spent indoors. Fear of what’s 
outside, along with the allure of 
modern media and games based in-
door entertainment has led to more 
sedentary lifestyles. The resultant 
lack of physical exercise is now a 
major health concern and one of the 
root causes of a childhood obesity 
epidemic that is occurring within the 
UK.

Risk aversion. It is of course entirely 
sensible to behave, and encourage 
others to behave, in ways that avoid 
unnecessary risks to our health or 
physical well-being. Life however 
can never be entirely risk free and 
many commentators have suggest-
ed that in the name of promoting 
public safety we’re now producing 
a generation of young people ill 
prepared to deal with risk. This is 
because they’ve had so little child-
hood exposure to it as institutions, 
perhaps concerned about possible 
litigation, have banned activities 
and games that a generation or two 
ago would have been part of every 
day life for children. Climbing trees, 
playing conkers, having snowball 
fights or making ice slides are but a 
few examples.

A disconnect with the natural world. 
There are many vital learning op-
portunities associated with free 
outdoor play and exploration, espe-

•

•

•
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cially in natural or semi-natural set-
tings. These include learning to deal 
with unfamiliar situations, assessing 
and handling risk and developing 
the skills and confidence to interact 
with and enjoy nature. Being denied 
these opportunities takes away the 
vital hands-on experiences that help 
young people to develop a deeper 
understanding of nature, of natu-
ral processes and of how the world 
works.

What should our aspiration be? 

Research shows that two-thirds of 9-
11year olds in the UK are dissatisfied with 
the quality of outdoor play facilities where 
they live; for 15-16 year olds this rose to 
81%. A survey of 1,000 children in Leices-
ter found that 94% of children wanted to 
spend more time out of the house.  An-
other survey in Northamptonshire found 
80% of 9-16 year olds saying they pre-
ferred being out and about rather than 
staying in. (Worpole, undated, p.6).

Engaging young people in projects that 
improve their surroundings can gener-
ate a renewed sense of community spirit, 
provide learning and employment oppor-
tunities and contribute to the creation of 
more cohesive and safer neighbourhoods.  
Working with young people on regenera-
tion projects in their neighbourhoods can 
be empowering and deliver real benefits 
for young people themselves and for 
disadvantaged communities in general.  
Furthermore, being able to participate 
in their own surroundings and their own 
futures is crucial if today’s young people 
are to grow into tomorrow’s responsible 
decision-makers.

Our aspiration then must be to enable this 
to happen.  Planning for play and creating 
safe street networks and spaces for chil-
dren and young people are preconditions 
of a healthy community life. Our goal 
should be to integrate streets, parks, open 
spaces, paths and town centres into one 
continuous, safe and accessible public 
domain to create ‘young people friendly 

neighbourhoods’.

Barriers

In the UK at least, the prevailing public 
perception of young people, particularly 
teenagers, is problematic and often a 
little schizophrenic. When in small num-
bers, or indoors, under control or super-
vision or engaged in a planned or well 
understood activity, then that’s OK – we 
like young people like that! But when out-
doors, doing their own thing, perhaps in 
larger groups, maybe being a little loud 
or boisterous, then we get nervous, wor-
ried and often fearful. The presentation 
of policy, with young people as the cause 
of dysfunctional neighbourhoods, over-
looks the fact that in the vast majority of 
instances, young people are more likely 
to be the victims. Anti-social behaviour 
must of course be tackled, but it is unfor-
tunate that policy and media debate focus 
on dealing with effects, e.g. the serving 
of Anti Social Behaviour Orders (ASBOs), 
rather than adequately examining and 
addressing underlying causes.

Creating young people friendly neigh-
bourhoods through the processes of re-
generation, renewal or development may 
mean challenging a number of what are 
now established norms and expectations;  
overcoming this status quo is therefore it-
self an barrier. For example, if there is a 
need to provide somewhere for children 
to play, a colourful, new, formal play area 
with nicely arranged pieces of play equip-
ment is now usually assumed.  Manufac-
turers of the necessary components, such 
as safety surfaces, dog proof fencing and 
play equipment, all produced to appropri-
ate European safety standards, will pro-
mote their offerings via glossy catalogues.  
It can be quite difficult to take a differ-
ent route and pursue more strategic, im-
aginative and consultative solutions. The 
Children’s Play Council has made a key 
contribution to the issue of appropriate 
play provision within the UK.  Their pub-
lication, ‘More than Swings and Rounda-
bouts’ has provided a valuable guide to 
good practice and is now helping to influ-
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ence both pubic sector funding and local 
delivery. Children’s Play Council (2002).

Questions of how best to measure success 
can also present a barrier. Groundwork 
believes that enabling young people to 
actively participate in making their neigh-
bourhoods cleaner, safer and greener 
can help foster pro-social behaviours and 
there is much evidence to support this.  
However, there is no commonly agreed 
metric for these positive changes. This 
presents a problem for policy makers be-
cause success is often most easily meas-
ured as the avoidance of a negative, i.e. 
if a park is not vandalised, if graffiti does 
not appear or if levels of youth offend-
ing fall. The associated language again 
reinforces negative perceptions of young 
people.

A further barrier is presented by the 
fact that for a great many regeneration 
practitioners, it is still not widely under-
stood just how much the quality of the 
participation process counts, in terms of 
involving children and young people in 
achieving improved outcomes for them 
and their communities. Poor participation 
techniques are the best way of ensuring 
young people stay disengaged and half-
hearted attempts to involve young peo-
ple can do more damage than good. A 
planned approach, over a realistic timeta-
ble, supported by professionals that have 
expertise in participation is needed – but 
is frequently missing.

Finally, there is the issue of meeting 
process costs. While there may be fund-
ing available for physical interventions, 
securing the financial resources for con-
sultation and engagement can be more 
problematic. Much of the funding that has 
been accessed over recent years to deliver 
projects that connect young people with 
their neighbourhoods – such as the UK’s 
Single Regeneration Budget (SRB) and Eu-
ropean Structural Funds (ESF) - has disap-
peared or is in decline. As different routes 
to funding are developed, this could 
provide an opportunity, provided those 
responsible for planning and budgeting 

make adequate provision for meaningful 
engagement with young people. There 
are some reasons to be optimistic that 
there are movements in the right direc-
tion. For example, the UK National Lottery 
is making funding available to each local 
authority to enhance provision for play 
and in order to secure this the local au-
thority has to produce a play strategy. At 
least some local authorities are taking the 
opportunity to engage with young people 
in developing these. In fact prerequisite 
of several UK National Lottery funding 
streams is now that young people must 
have been involved in developing propos-
als for change.

Solutions

While there is no single solution to cre-
ating young people friendly neighbour-
hoods, it is possible to identify a number 
of essential ingredients:

Develop integrated public space 
strategies as a fundamental part of 
all regeneration strategies. These 
public space strategies should iden-
tify how the needs of young people 
– of all ages and all levels of physi-
cal and mental ability – will be ca-
tered for, providing safe, accessible 
play and recreational opportunities.  
Strategies should show how these 
provisions are to be incorporated, 
funded, managed and maintained.

Address spatial marginalisation to 
ensure that play requirements are 
integrated into the public domain 
as a whole. This can help turn city 
centres back into family places and 
places where families might want 
to live. The concept of home zones, 
which originated in the Netherlands, 
have been used to a more limited ex-
tent in the UK as part of an attempt 
to recreate spatial continuities.  “In 
Amsterdam the most prestigious site 
in the city, the Museum Park next to 
the Rijksmuseum, is given over to 
children’s play and skateboarding 
provision; the same is true in Rot-

•

•



Proceedings 2nd International Conference on Managing Urban Land

223

terdam where the two big new city 
centre sites – Schouwburgplein and 
Westblaak – have been designed as 
meeting places and playing places 
for children and young people.” 
Worpole, (undated).

Actively involve and seek the views 
of young people, parents and car-
ers, and professionals involved in 
children’s well-being. The impor-
tance and benefits of encourag-
ing young people to participate in 
shaping their own surroundings and 
their own futures cannot be over-es-
timated. Young people need support 
to enable them to contribute fully:  
too much responsibility too soon is 
setting them up to fail. Also, if young 
people are drawn in too early, or at 
a superficial level, then there is a 
risk that they will be further mar-
ginalised and disillusioned. It is es-
sential that service providers and 
government adhere to the United 
Nations Convention on the Rights of 
the Child, to which the UK is a sig-
natory; in short, ensuring that equity 
is achieved.

Ensure design quality and promote 
‘natural’ outdoor play. Generally 
there is a failure to provide play 
environments that offer opportuni-
ties for exploration, excitement, self 
discovery and group autonomy.  The 
modern forms of risk-free play areas 
may displace problems and deflect 
children to more dangerous places; 
children may also start to explore 
risk in more anti-social and person-
ally dangerous ways. Play environ-
ments that are more natural – with 
site specific landscaping and design 
which responds to local identities, 
topographies and social patterns - 
need to be developed. The City of 
Freiburg, Germany has championed 
this approach to creating natural 
playgrounds, drawing extensively on 
research into the positive benefits of 
natural play.  Experience has shown 
that these are cheaper to build than 

•

•

conventional play areas and about 
the same cost to maintain – most 
importantly, children love them! The 
refurbishment of a number of tradi-
tionally barren, black asphalt play-
grounds in the UK into more chal-
lenging play environments, some 
of which also include gardens and 
wildlife areas, is a welcome move 
which should be more widely en-
couraged.

Incorporate the necessary cost and 
maintenance regimes, to keep these 
areas in a good condition, into de-
signs and budgets from the outset.  
“If children are to be able to play 
freely and free of charge in their 
own neighbourhoods there must 
be public provision for this and sig-
nificant, secure funding has to come 
from the public purse.” Cole-Hamil-
ton (2006). Similarly, it is important 
to ensure that a sense of ownership 
is engendered within the local com-
munity and with the children and 
young people themselves. Play-
grounds also require visible, daily 
supervision – preferably by local 
people who feel a sense of owner-
ship for the site.

Positive examples

George’s Park, Birmingham

In 2003, George’s Park in the Lozell’s 
area of Birmingham was a dilapidated 
and unsafe playground. After the local 
Bangladeshi Forum raised their concerns, 
Groundwork, working in partnership with 
the junior Friends of George’s Park, as 
well as the city council, the Police and lo-
cal youth agencies, began a full scale re-
development.

The young people worked closely with 
Groundwork throughout the process and 
their aspirations for the space shaped the 
physical development of the park.

Now, George’s Park is vastly improved 
and contains a redesigned children’s 

•
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playground, youth shelter, skate park and 
multi games court encompassing basket-
ball and football. Young people continue 
to he involved in the park and have de-
signed two ornamental gateways as en-
trances and are working with Groundwork 
on a series of art features.

The sports areas are reported as be-
ing very well used, all the time until the 
park closes at 11.00pm. A local resident 
said about the park “Now it’s somewhere 
that’s really good to be in. And you’ll see 
people using it all day – going to school, 
shortcuts to work and all.” Williamson 
Joyce Research Ltd (2006).

Community Regeneration – Lismore 
Park, Slough

Slough’s Lismore Park co-ordination 
project is funded by Nai Roshni Partner-
ship as part of the borough’s regeneration 
scheme.

The aim of the project is to engage and 
consult the local community to develop 
ideas to improve the facilities for young 
people and the wider community. Ground-
work has been working in partnership with 
a wide range of local agencies and the 
residents of Lismore Park to develop and 
increase the sense of community pride 
and spirit. The work will benefit all mem-
bers of the community, however there is 
a particular emphasis on the parents and 
young people of the estate.

A range of activities are already under-
way, and consultation with local people 
has informed an outline plan for improve-
ments to their open space. Current activi-
ties include: more activities after-school 
and during school holiday periods; sports 
activities; dance and book clubs; a video 
newsletter along with the establishment 
of a residents’ newsletter group.  £40,000 
has been raised towards park improve-
ments.

Future work includes plans to fundraise 
a further £160,000, facilitating resident 
focus groups to develop ideas and take 
decisions for improvements to the park, 

and developing further opportunities for 
the whole community to participate in a 
wide range of events.

Birchwood Community and Memorial 
Park, Lincolnshire

This initiative is creating a new public 
park in a housing estate on the outskirts 
of the City of Lincoln.  With funding raised 
through the UK National Lottery, the active 
engagement of young people, from 5 to 
21 years old, in helping to determine pri-
orities and designs, has been fundamen-
tal to the approach. Of particular interest 
is the intergenerational dimension of the 
community engagement. The whole area 
has an interesting history having been 
the site of a major World War II air base, 
RAF Skellingthorpe. Aside from remnants 
of original runways, there is little in the 
way of physical reminders, but many of 
the elderly residents were involved with 
the base and a number served within the 
squadrons.

By bringing together older and younger 
generations with a focus on improving the 
area, not only is a park being created that 
will meet the needs of young people, but 
community cohesion has been strength-
ened as a result of the mutual respect and 
understanding developed thought joint 
working. 

Groundwork YPFN Programme

A number of Groundwork Trusts across 
the UK are participating in a programme 
called ‘Young People Friendly Neighbour-
hoods’. The programme is supported by 
the National Lottery’s Young People’s 
Fund and is focusing on 17 neighbour-
hoods suffering high levels of deprivation.  
The programme is putting significant re-
source into the whole process of engag-
ing with young people, developing their 
confidence, enabling them to voice their 
concerns and ideas, thus influencing the 
future provision of services and facilities.  
It is working to ensure that children and 
young people are at the heart of com-
munity participation. This means not just 
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consulting them on the issues but ensur-
ing that they are also involved at every 
stage of the process i.e. from consulta-
tion, through the planning and design 
stages, to actually making the some of the 
physical changes.  In the spirit of engag-
ing young people, a youth workshop was 
organised at the outset to formulate the 
original grant application.

Groundwork’s approach to working with 
whole communities means that as well 
as providing specific targeted work with 
the young people through YPFN, environ-
mental changes are developed within and 
for the whole community. This raises the 
profile of young people’s issues generally 
and ensures that young people are a cen-
tral part of highlighting the problems as 
well as identifying and creating the solu-
tions. 

Although still in its early stages, the pro-
gramme is already yielding some interest-
ing findings. In some of areas it is prov-
ing to be a real challenge to engage with 
young people who have been seriously 
disillusioned by other, more superficial ef-
forts to encourage their involvement.

In several areas where young people 
had not previously been asked for their 
opinions, the issues that they raised were 
identical to those raised by the adults e.g. 
safety, lack of street lighting etc. This has 
surprised the adults who had assumed 
that young people were causing problems 
within the neighbourhood and is giving 
them a common cause to pursue with the 
relevant authorities. This work is breaking 
down barriers between adults and young 
people, reducing tension and creating op-
portunities for adults and young people to 
work together.  For example, some young 
people have now become members of a 
Residents Association.

The YPFN programme has gathered a 
great deal of evidence of very poor or 
non-existent facilities for young people.  
This includes the absence of green space 
and provision for play, youth clubs being 
knocked down to make way for new hous-

ing and limited access to community and 
sports facilities.

From early evaluation there is emerging 
evidence of the following programme 
outcomes:

Increased confidence and self es-
teem amongst young people

Young people learning new skills

Young people having fun, having 
something to do and somewhere to 
go

Trust developing between young 
people and Groundwork youth 
workers

Increased profile of young people’s 
issues in some local neighbour-
hoods

Increased use of local facilities in 
some areas

Young people engaging in local de-
cision making processes and organ-
isational structures in some areas

Individual projects engaging with 
partner organisations and being 
involved in multi-agency strategies 
i.e. involvement in Local Strategic 
Partnerships, play strategies and 
neighbourhood/community action 
groups.

Conclusions

Human evolution is a very slow process 
– biologically today’s children and ado-
lescents are no different to those of 50 or 
100 years ago, with the same basic de-
velopmental needs. However, the nature 
of childhood has changed dramatically; 
growing up today is a very different ex-
perience to that of previous generations 
and many important experiential oppor-
tunities that were commonly available in 
the past are today largely denied. We can 
look back to the relatively recent past and 
identify what has been lost, but there is 
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little point in trying to re-create bucolic 
notions of a golden age, uncorrupted by 
traffic, high-rise and mass media.  We 
must work with current realities and move 
forward. But we have two choices.  We can 
either simply work to help young people 
adapt to the changes taking place around 
them. Alternatively and preferably, we can 
actively seek to engage with young peo-
ple to influence these changes, so that our 
towns and cities can provide the wonder-
ful and nurturing places in which to grow 
up that they deserve.

In the UK, signals of progress are mixed.  
Lots of really positive things have hap-
pened in recent years. Every Child Matters, 
the government’s 2003 policy framework 
for supporting young people, significantly 
raised the bar and the policy outcomes 
that every child should  1) be healthy;  2) 
be safe;  3) enjoy and achieve;  4) make 
a positive contribution;  and 5) achieve 
economic well-being, have assumed real 
currency within delivery organisations. 
HM Government (2004). The govern-
ment’s 2006 Sustainable Schools Strategy 
is also very positive progress, promoting a 
much stronger connect between develop-
ment and activity within schools, and that 
within the wider physical and social envi-
ronment.  There are many excellent ex-
amples of good practice where supportive 
local authorities, committed professionals 
and young people with energy and im-
agination are together effecting real and 
worthwhile change. It’s clear however 
that we’ve much still to do.  The fact that 
a 2007 UNICEF report put the UK bottom 
in a league of industrial nations for child 
well-being emphasises that we’re still a 
long way from creating the young people 
friendly neighbourhoods we really need 
for the future. UNICEF (2007).

References

Children’s Play Council.  2002.  More than 
Swings and Roundabouts – Plan-
ning for outdoor play.  National 
Children’s Bureau, London.  ISBN 
1 900990 74 1

Cole-Hamilton, I. 2006. Developing Mod-
els for Sustainable Play Provision.
http://www.ncb.org.uk/dotp-
d f / o p e n % 2 0 a c c e s s % 2 0 -
%20phase%201%20only/dev_
models_sustplayprov_cpc_2006.
pdf accessed on 12 February 
2007

Davies, B et al. 2005 Play, participation 
and potential: putting young 
people at the heart of communi-
ties.  Groundwork, Birmingham. 
http://www.groundwork.org.uk  
accessed on 14 February 2007

Department for Education and Skills.  
2006. Sustainable Schools. For 
pupils, communities and the en-
vironment. Download from www.
teachernet.gov.uk/publications 

HM Government.  2004.  Every Child Mat-
ters: Change for Children.  www.
everychildmatters.gov.uk 

UNICEF. 2007. Child Poverty in Perspec-
tive: An overview of child well-
being in rich countries. UNICEF 
Innocenti Research Centre, Flor-
ence

Williamson Joyce Research Ltd. 2006.  
Programme Evaluation: Birming-
ham community led environmen-
tal improvement programme.  
Groundwork Birmingham & Soli-
hull, Birmingham

Worpole, K. Undated. No Particular Place 
To Go? Groundwork, Birmingham



Proceedings 2nd International Conference on Managing Urban Land

227

3.7 Effective Community Involvement Tools 

Sabine Martin

ABSTRACT

Community involvement is an extremely important aspect of revitalization for any com-
munity, no matter what size. Without community buy-in, a project may never get off the 
ground or will not be accepted once it is completed. In the U.S., federal brownfield grant 
monies are tied to community involvement, i.e. without implementing and documenting 
the latter, no monies will be awarded. The Center for Hazardous Substance Research 
(CHSR) at Kansas State University, U.S., provides technical outreach services to communi-
ties and successfully employs various community involvement tools and techniques such 
as workshops and training sessions, community visioning, fact sheets, and community 
meetings. These tools/techniques contribute to a successful revitalization project in that 
they foster communication between stakeholders and informational exchange. Only an 
informed community will participate in and make meaningful contributions to a revitali-
zation project leading to sustainable redevelopment.

Why Community Involvement?

Community involvement is an extremely 
important aspect of revitalization for any 
community, no matter what size. Without 
community buy-in, a project may never 
get off the ground or will not be accep-
ted once it is completed. In the U.S., fe-
deral brownfield grant monies are tied 
to community involvement, i.e. without 
implementing and documenting the lat-
ter, no monies will be awarded. Often this 
requirement is a stumbling block for en-
tities/communities seeking federal grant 
monies. Either community involvement is 
regarded as a minor nuisance and is dealt 
with too late and ineffectively, or there is 
a general lack of knowledge as to how to 
engage a community. Either way, the re-
sult can be disastrous: delays in construc-
tion resulting in loss of money, law suits, 
a disgruntled citizenry going public resul-
ting in negative media coverage, non-ac-

ceptance of a revitalization project, again 
resulting in loss of money and, worse case 
scenario, a non-sustainable project rever-
ting back to a brownfields site – the very 
thing that was supposed to be remedied.

Successful community involvement is 
based upon information and dialogue. 
Only an informed community can be part 
of the decision- making process, which 
then will lead to a sustainable revitaliza-
tion project. 

Selected Community Involvement 
Tools/Techniques

The CHSR TAB program provides a variety 
of services to communities, some of which 
are specifically designed to improve un-
derstanding of all aspects of revitalization, 
to take input from the public, and to build 
community consensus. Depending upon 
the specific needs of a community, TAB 
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provides brownfields workshops, summa-
ries and reviews of technical reports, ser-
ves as a liaison between communities and 
other stakeholders, assists in identifying 
funding for brownfields revitalization 
projects, facilitates community meetings, 
provides visioning workshops, writes and 
distributes fact sheets on environmental 
and brownfields topics, reviews grant ap-
plications, assists with writing brownfields 
program RFPs (Request for Proposals), 
and provides guidance throughout the 
entire brownfields process. An important 
feature of this assistance is that it is free 
and non-biased, as TAB assistance is not 
funded by the community and CHSR is not 
a stakeholder.

The following describes a selection of 
community involvement tools and techni-
ques successfully employed by the CHSR 
TAB program.

Workshops/Training Sessions

Conducting workshops with appropriate 
content tailored to the information needs 
of a community is a very effective way to 
get the community involved and at the 
same time disseminate critical informati-
on. Workshop content can cover a wide 
variety of topics, ranging from very basic 
introductory information to, for example, 
groundwater fate and transport issues. 
Participants will retain more information 
if they are engaged and awake. Es-
pecially when covering technical 
information, it is important to make 
the session as entertaining as pos-
sible and to use examples the au-
dience can relate to. 

Very few, if any, community mem-
bers will likely have a technical 
background that allows them to 
grasp remedial concepts and/or 
contaminant transport without ex-
planation. Technical information 
can be difficult to digest; hence, it 
needs to be presented in layman’s 
terms so that concepts are under-
standable and workshop partici-
pants can contribute to the deci-

sion-making process for site remediati-
on/revitalization. Inclusion of hands-on 
segments, for example exploration of 
groundwater/surface water interactions 
using a model or planning a brownfields 
revitalization project, are very helpful in 
keeping the audience engaged. 

In order to facilitate communication 
among workshop participants and bet-
ween presenters and workshop partici-
pants, it is best to hold a workshop in a 
relaxed setting so that participants are 
not afraid to speak up and ask questions 
or provide comments. Time for networ-
king and discussion should be included 
throughout the workshop agenda. It is 
also helpful to have a variety of presen-
ters, because a one-person show has the 
potential to become boring. 

As CHSR is frequently conducting work-
shops and training sessions, pre- and 
post-workshop surveys are used to evalu-
ate the effectiveness of the workshops on 
the participants’ knowledge acquisition 
and changes in attitude and/or percepti-
on related to brownfields redevelopment 
issues. Typically, follow-up for workshops 
continues for six months to a year, with 
additional data collection to determine 
long-term results of the training. Our ac-
cumulated data indicate that workshops 
and training sessions are highly effective 
tools in disseminating information and fo-

Figure 1: Readiness to participate in brownfields re-
development prior to and after attending a workshop 
(Griswold, W., Martin S., 2006)
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stering community involvement. Depicted 
below is an example of how readiness to 
participate in the brownfields redevelop-
ment process changed based upon work-
shop attendance.

Visioning Sessions

Community visioning is a highly effective 
tool to involve the community and provide 
for a sense of ownership in a project. It is 
a strategic planning process that values 
input from all stakeholders. The goal is to 
explore and evaluate community develop-
ment and revitalization options through 
community meetings, design charettes, 
small group discussions, and workshops. 
This is a very inclusive approach facilitating 
communication and discussion among all 
stakeholders. Every opinion counts and is 
evaluated; youth and even children can 
participate; no prior technical knowledge 
is required and the entire process is very 
relaxed. Visualization of development and 
revitalization ideas can be a catalyst as far 
as community involvement in a revitaliza-
tion project is concerned. It has the poten-
tial to unite the community and produce 
full community support for a project. 

As CHSR is housed at a university, the op-
portunity to involve students in visioning 
sessions and design charettes presents it-
self, if the curriculum is compatible. Whe-
never possible, CHSR works with landsca-
pe architecture students, who incorporate 
a charette or visioning session in a class 
project. This approach presents a win-win 
situation, both for the community as well 
as the students. The community will have 
good visual images of its proposed rede-
velopment plans, which can be attached 
to requests for funding. As these images 
are developed through the communi-
ty visioning process, they represent true 
community involvement, which is critical 
for successful grant applications. The stu-
dents will receive university credit for their 
work and gain invaluable practical expe-
rience. As it is not always possible to work 
with students on design charettes and vi-
sioning workshops, other resources such 
as local artists and architectural firms (pro 

bono work) can help provide input and 
produce images of revitalization plans. 
Depicted below is the result of a commu-
nity visioning session. 

Fact Sheets

Pertinent information to the revitalizati-
on process can be distributed using fact 
sheets that explain various topics. This 
is not considered a stand-alone tool for 
community involvement; rather, it should 
be coupled with workshops and commu-
nity meetings as communication is the key 
to successful community involvement. Fact 
sheets are a good way to provide basic 
information that can be taken home and 
explored further as time allows. Informa-
tion presented needs to be clear, concise, 
and in layman’s terms. Additional resour-
ces should be provided as references in 
case a person would like to explore the 
presented topic further. Contact informa-
tion to answer potential questions should 
be included. Fact sheets will assist the 

Figure 2: Current Site Status

Figure 3: Community Visioning Outcome
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community in making informed decisions 
regarding revitalization issues.

Community Meetings

Attending and/or organizing community 
meetings and getting to know the com-
munity is an important step toward com-
munity involvement. Making the effort to 
understand issues and seeing a project 
through the eyes of affected stakeholders 
builds trust, promotes open communicati-
on, and facilitates potential conflict reso-
lution. Recognizing and addressing pro-
blems early in the revitalization process 
prevents costly delays and aggravation la-
ter. Bringing a community together to talk 
about revitalization issues and to provide 
input can be very beneficial as it promotes 
a sense of ownership in the project. 

Conclusion

Community involvement is an impor-
tant aspect of any revitalization project. 

The earlier in the process it occurs, the 
more beneficial it is to everyone invol-
ved. In order to be effective, community 
involvement needs to happen frequently 
throughout the entire revitalization pro-
cess. Workshops and training sessions, 
community meetings, visioning sessions, 
and the distribution of fact sheets all con-
tribute to a successful revitalization pro-
ject in that they foster an informational 
exchange among stakeholders. Only an 
informed community will participate in 
and make meaningful contributions to a 
revitalization project.
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Introduction

The problem of brownfields is well known 
to most townships of Baden-Württem-
berg. For ecological, economical, demo-
graphic as well as architectural reasons, 
townships have to find a sustainable an-
swer to this problem instead of spreading 
out more and more into the countryside. 
While urban sprawl appears the short-
termed answer for many townships, in the 
long run revitalization is the more reason-
able answer. In order to achieve this, it is 
widely accepted that additional incentives 
should be implemented (Bizer 2005, Bizer 
et al. 2006).

On the other hand, townships frequently 
do not know the benefits and costs of revi-
talization. In the United States of America 
it is estimated that funded investments 
for the recycling of brownfields will end 
up in with a return of 10 dollars for every 
invested dollar for the township budget 

(Pöttler & Haberl, 2001). Realizing that 
such estimates are always problematic, 
the project aims to gather quantitative 
and qualitative data, how German town-
ships profit from revitalization.

To do so already revitalized projects in the 
federal land of Baden-Württemberg have 
been analyzed to figure out the future 
advantages and disadvantages for town-
ships and their budget.

The economic and social data are put 
into a cost-benefit-framework in order to 
demonstrate positive as well as negative 
changes for the concerned township. Ide-
ally, the project will allow the project team 
to draw conclusions on the favorable and 
unfavorable conditions of revitalizations.

3.8 Examination and analysis of economic and 
social effects of inner-city brownfield
redevelopment

Frank Burchardi, Birgit Memminger, Susann Schuster, Kilian Bizer, 
Sven Heilmann, Georg Cichorowski

ABSTRACT

The crucial question for municipalities is how to handle inner-city brownfields in the most 
economic way. To find an answer, this project researches already revitalized brownfields 
and assesses their former and current situation in selected townships in Baden-Würt-
temberg, Germany. Inspected were 21 brownfields in 15 townships all over Baden-Würt-
temberg. For all brownfields the project estimates costs and benefits of revitalization. 
The working hypothesis of the project is that brownfield redevelopment is in most cases 
rewarding in general economic terms, even though specific actors, like townships, might 
not necessarily derive a budget surplus from them. The project is divided into four steps 
including, first, selecting already recycled areas, second, collecting data from townships 
as well as inhabitants, third, evaluating data and, fourth, transfer of results to townships. 
Currently, data collection is being finalized and first results from data evaluation can be 
obtained. Final results are expected by the end of July 2007.
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Realization

The project is divided into four 
steps. In the first step we select-
ed already recycled brownfields 
in townships willing to cooperate 
in this project. In the second step 
we collected data by conducting 
questionnaires with township 
administrators as well as inhab-
itants of the respective area and 
bordering neighborhoods. The 
third step consists of data evalu-
ation and step 4 will be the trans-
ferring of the result to the town-
ships.

The team working on this project 
since March 2006 consists of the 
special research group on insti-
tutional anaylsis (sofia) at the 
University of Applied Sciences, 
Darmstadt, the Chair of Eco-
nomic Policy and SME Research, 
Georg-August-University Göt-
tingen, and ES EnviroSustain 
GmbH, Kirchheim unter Teck.

The scope of duties is divided 
between the three members. 
The research group sofia devel-
oped the economic questionnaires and is 
evaluating them at this point. The Georg-
August-University Göttingen designed 
the social questionnaires and is conduct-
ing the analysis of the data right now. 
ES EnviroSustain GmbH coordinates the 
project, inspected the locations, collected 
the data and is responsible for the data 
transfer to townships and the realization 

of the project.

Step No. 1

In this project 21 brownfields in 15 town-
ships all over Baden-Württemberg were 
inspected. The townships vary in size, eco-
nomic regions and connection to the road 
network and were selected to present a 
certain variation of characteristics.

Also, the derelicted locations vary in 
size, former and current use, situa-
tion of contaminations and project 
realization and management.

To collect data two different ways of 
approaching, one reductive and one 
inductive, were used, which are sta-
tistically analyzed.

Examples for the reductive one are: 
cost of the brownfield revitalization, 
to maintain jobs and create new Figure 1: Project organization

Figure 2: Location of the investigated townships
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jobs, fiscal reflection, volume of invest-
ments, to settle new companies, increase 
the worth of the area, area indicators.

Examples for the inductive one are: qual-
ity of daily life and work, increase of the 
inner-city attractiveness, cultural and so-
cial facilities.

Step No. 2

With the economic questionnaire in step 
no. 2 information about the project char-
acter, the general conditions, the ex-
penses and the possible financial plus 
for the township’s budget are collected. 
Representatives of the townships were 
interviewed with this economic question-
naire. Sometimes the investors were in-
terviewed, too, depending on the use of a 
project developer.

Residents on and next to the revitalized 
area were interviewed with the social 
questionnaire about the change and the 
current quality of life.

The analyzed data of the questionnaires 
will be analyzed in a cost-benefit-frame-
work.

Procedure

We started by researching locations, their 
former and current use. Then tours to the 
project areas were made and residents 
interviewed with the social questionnaire. 
The residents were extremely open to the 
questions and actually enjoyed to share 
information and first-hand experiences.

The extensive preparation appeared to be 
most advantageous in the interview with 
the township representatives. It made it 
possible and easier to collect the impor-
tant information in less time. Also the rep-
resentatives answered the questionnaires 
quickly and gave information very will-
ingly. Just the questions about subsequent 
costs and taxes were more demanding. In 
general the townships were pleased to 
have someone who is interested in their 
revitalized brownfields, projects costs and 
their effects. Practically all of them are 
looking forward to receive results on costs 
and benefits of their revitalization meas-
ures.

Situation

The current situation of the project is that 
the first two steps are finished and all in-
formation is already collected in a data 
base. Currently, the analysis of the data 
is focused upon. The research partners 
are analyzing the data from the social 
and economic questionnaires and gather 
extra information at this moment. Results 
are expected by the end of July 2007.

Future Perspective

The results will be handed over to the 
townships to allow for a broader analysis 
of their revitalization measures. In addi-
tion, the results will be published in order 
to improve decisions of other townships 
with regard to brownfield revitalization. 
We believe that sound economic con-
sideration will lead in many more cases 

Figure 3: Size of the derelicted areas

Economic questionnaire Social questionnaire

Planning

Site development

Preparation of land 
for building

Construction

Income tax

Real property tax

License tax

Appropriating of 
money

Share in the costs

•

•

•

•

•

•

•

•

•

Living

Services

Cultural activities

Spare time activities

Road network, public 
transfer

•

•

•

•

•

Table 1: Topics of the economic and social 
questionnaires
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to brownfield revitalization and 
thereby increase life quality in 
townships. Even with current in-
centives at work, in many cases 
revitalization already pays off for 
township budgets in the medium 
and long run.

The project team would like to 
thank the federal land of Baden-
Württemberg Environmental 
Ministry’s program “living basis 
environment and its protection” 
for funding support.
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The warfare related site Stadtal-
lendorf

In the course of the national socialist 
arms industry programme the Oberkom-
mando der Wehrmacht (High Command 
of the Army) in 1938 designated a part of 
the Herrenwald in the south of the small 
village Allendorf in the district Marburg-
Biedenkopf as the site of two explosive 
plants:

The plant Allendorf, planned and built by 
the Dynamit AG (DAG) had been oper-
ated by a subsidiary of the DAG, the com-
pany Verwertchemie. The plant was built 
and owned by Montan Industrie GmbH, a 
company owned by the German Reich.

The plant Herrenwald was planned and 
built by the Westfälisch - Anhaltische 
Sprengstoff AG (WASAG) at the expense 
of the German Navy, from which it had 
rented finished plants for the production. 

After 1938 the largest TNT production site 
of the German arms industry came into 
being. In the DAG about 130,000 tons of 
raw trinitrotoluene (TNT) had been pro-
duced until the closing down of the factory 
on March 27th 1945. In the plant Herren-
wald about 100,000 tons explosives had 
been filled.

Both plant sites include about 400 ha. In 
the DAG a total number of 430 massive 
buildings, the roofs of which had been 
planted for camouflage reasons, were 
erected for the production. Furthermore 
the plant had some 60 km of wastewa-
ter systems and a 24 km sewer to the 
river Lahn for up to 6,000 m3 highly toxic 
wastewater/day.

Parts of the plants were dismantled and 
about 30% of the buildings had been 
blown up. 

With the release of the DAG site a quick 

3.9 Public participation in the remediation of the 
warfare related site Stadtallendorf 
– conception, principles, experience

Christian Weingran

Abstract

Participation of citizens and information are important factors of success for warfare 
remediation projects, especially on inhabited sites, if they are carried out consequently, 
seriously and professionally from the very beginning. 

Participation of citizens can be successfully, if the decision processes are seriously carried 
out in an open-minded way. In the practical remediation the concerned residents got 
far-reaching opportunities to participate in the project with the conclusion of remedia-
tion agreements under public law and with the cooperation in the case of estate related 
detail regulations. 

Consequential citizen participation and public relation reduces friction losses in a reme-
diation project and minimises resistance and facilitates acceptance. Thus it is easier to 
plan a project, the duration of the project can be shortened and the project costs can be 
reduced.

The time involved for citizen participation and public relations should not be underesti-
mated, the costs are, however, less, compared to the costs of downtime at the construc-
tion site and even more expensive lawsuits.
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settlement and conversion of the former 
production sites took place, first of all by 
business enterprises and later on by pri-
vate settlements. The DAG site shows at 
present a significant diversity of private 
and industrial settlements. In addition 
forested sites can be found.

Today more than 4,000 of the 21,000 in-
habitants of Stadtallendorf live on estates 
which had served explosive production in 
the past, more than 8,000 people work in 
plants which were erected on those areas. 
The town became a centre of industrial 
importance for the region.

The current road and path network comes 
to a large extent up to the 25 km of the 
former roads and path. About 50 % of the 
past wastewater system, which was about 
70 km, are used for the public sewage 
system. The existing infrastructure of the 
waterworks of the DAG had been inte-
grated into the regional drinking water 
supply. Annually about 11 m. cubic me-
ters of water are provided by the regional 
waterworks. 

Due to the production and processing of 
ammunition as well as by dismantling in 
the post war era hazardous substances 
were introduced into soil and ground-
water. Relocation of the hazardous sub-
stances was a consequence of extensive 
civil construction activities which were 
carried out to enable the use of the site for 
civil purposes. Possible health risks which 
could arise from residues of the explosives 
production were not discussed for a long 
time. 

The result of the investigations which had 
been carried out since 1988 showed that 
the contamination with hazardous sub-
stances in some areas of the DAG site 
was so severe that a risk of  human health 
could not be excluded. The assessed 
ground water contamination with explo-
sives showed that there was a hazard to 
the ground water.

Explosive compounds comprise a number 
of aromatic nitro substances, first of 

all trinitrotoluene (TNT), but also pre-
liminary products [dinitrotoluene (DNT) 
and mononitrotoluene (MNT) as well as 
degradation products (e.g. amino-ni-
trotoluoene)]. The compounds possess 
varying toxicity, mutagenicity or carcino-
genicity; some of them release gaseous 
emissions. The found residues were still 
explosive. 

On January 1st 1993 the project was 
commissioned to HIM-ASG.

Until 2005 the investigated contamina-
tions of the soil and sewers had been 
eliminated or protected to a large extent, 
the consequential hazards were removed: 
125 t hazardous substances, which posed 
a threat to the people when eating plants 
or getting into contact with the soil, more 
than 3,000 kg of explosive TNT in sewers 
were eliminated and destroyed. Due to 
the use-specific remediation strategy the 
use of the funds was optimized and the 
intervention minimized. 

The resource ground water could be ef-
fectively protected and is furthermore 
provided in the region as high-quality 
drinking water. The development of new 
recovery plants is no longer discussed 
– the waterworks had been extended at 
the site. Since 10 years hydraulic meas-
ures have been carried out without fail-
ures and excess of the permissible values, 
they have been adapted to drinking water 
recovery.

The main contamination TRI dump had 
been eliminated.

More than 70 km sewers had been inves-
tigated, the location which was sometimes 
unknown as well as the unknown condi-
tion had been recorded, and the sewers 
had been cleaned of contaminants and if 
necessary closed down.

The remediated sites are no longer con-
sidered as a health risk and no environ-
mental hazards in connection with the 
present or planned use of the site are 
to be expected. Thus the most important 
project objectives were achieved. 
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The large funds for the remediation pro-
vided by the state Hesse, however, con-
tributed to the maintenance of the indus-
trial site and a large number of jobs. Since 
progress of the remediation became obvi-
ous increasing private building activities 
and enlargement of plants show the re-
gained trust into the site.

Since a long time there are no more con-
siderations to give up the site, and the 
fear that a remediation cannot be carried 
out at this site could be impressively dis-
proved. The opposite is true: The work in 
Stadtallendorf contributed essentially to 
the consideration that currently there are 
no insoluble technical challenges at the 
remediation of inhabited warfare related 
sites - neither during the investigation nor 
the evaluation or remediation. All instru-
ments are tested and available. The re-
mediation is feasible!

There are still parts of those buildings 
where ammunition had been produced. 
In spite of extensions and modifications 
they do remind at the historical contami-
nation, at the history of buildings, streets 
and sewers, at the purpose and the con-
ditions under which the production took 
place. They also recall the necessity to 
come to terms with this reality, which 
means a great deal of effort especially in 
connection with the German history. 

Why public participation?

The fact that people are living on the war-
fare related sites adds another dominat-
ing problem area to the already complex 

problem of the remediation of warfare re-
lated sites. A technical-economical-eco-
logical question receives a social compo-
nent. The announcement and execution 
of warfare related remediation means 
for the concerned a massive intervention 
which means that they are subject to psy-
chic and physical influences but also to 
economical and legal influences. 

Insecurities and risks have to be consid-
ered, often with respect to health risk 
(especially with children). People have 
to consider toxicological expertises; they 
must understand the importance for their 
own situation and cope with the acquired 
knowledge. In addition sorrows and fears 
about damages and loss of property, re-
strictions to use the site, questions of eli-
gibility for a loan or the influences on the 
land value are of importance. In addition 
insecurities and sorrows can arise from 
this unknown topic and an insufficient 
transparency of administrative transac-
tions.

The reaction of the concerned can be 
characterized by mistrust, in some cases 
even by refusal and rejection, by aggres-
sive quarrels and preposterous demands.

Sorrows and fears of the concerned have 
to be taken into consideration, they have 
to be taken seriously. The participation of 
the concerned and an active information 
and public relation are an important re-
quirement for a successful remediation of 
inhabited sites.

In this connection success requires trust 
and the necessity to communicate a posi-
tive vision of the future. It means to show 
and develop advantages which can be 
part of the remediation, e.g. by combin-
ing it with a recycling of the site, enhance-
ment of the structure and improvement of 
the infrastructure.

In view of the previous negative experience 
at other sites, the land Hesse decided very 
early to adopt an open information policy 
and to give the concerned inhabitants of 
the site the possibility to participate in the 

Figure 1: Conversion of former production site
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preparation of the decisions. 

The objective of the remediation is a le-
gally founded, economically and techno-
logically efficient and socially acceptable 
implementation of a use specific reme-
diation. Administrative actions are to be 
replaced by consensus and cooperation. 
This should lead to a prevention of cost-
effective delays in the remediation proc-
ess as well as lawsuits. The smooth ex-
ecution on schedule was also intended to 
effect an additional positive evaluation of 
the measures by the public. 

Initial concepts had been developed by 
Kassel University. They recommended 
giving a major significance to the par-
ticipation of the inhabitants concerned 
by the remediation. For the implementa-
tion of this objective a „council” should be 
initiated, a “citizens’ participation office” 
should be installed and a “co-ordinating 
work group of the competent authorities” 
should be formed; with the aim to inte-
grate also the authorities at a round table 
for a smooth execution of these complex 
measures. All three bodies were imple-
mented. 

Estate owners and users who suffer from 
an interference in their estates are enti-
tled to information about hazards, risks 
and consequences and about plans and 
they are entitled to participate and be in-
tegrated into the decision process. It is im-
portant that all interests are considered.

Establishing trust between the concerned 
and the decision makers of the remedia-
tion agency and the competent authori-
ties was regarded as an important task. 

Objectives and principals 

The protection of the rights of the con-
cerned as well as creating a climate which 
benefits the work and a social coopera-
tion is an important motivation for the 
interaction with the concerned and the 
general public. 

Information 

If the concerned, the multipliers and the 
general public have a high level of infor-
mation about relevant questions with re-
spect to the remediation, a qualified and 
appropriate discussion about concrete 
questions will be possible. Information is 
the presupposition for acceptance. In ad-
dition this means knowledge is power and 
a balanced level of information can help 
to reduce an imbalance of power. This can 
also help to reduce avoidable potentials 
for conflicts.

Participation

The most important objective of participa-
tion is to search for commonly accepted 
solutions. Citizen participation is aimed at 
consensus.

First people’s acceptance for measure-
ments is improved, if they realize their 
chances to participate. This favours to 
carry out the remediation without inter-
ruptions and is helpful if there are any 
problems and adversities. The more en-
gaged you get in remediation, the more 
included you are – and the more you are 
taken up with the remediation. And the 
more you are taken up with the remedia-
tion, by being responsible and formative, 
the less you will put up resistance.

Secondly the quality of the result may in-
crease in concrete questions, if expertise 
and everyday knowledge of citizens are 
considered. As there often existed no ap-
propriate routines available for the reme-
diation of inhabited sites, this can mean a 
useable know-how resource. 

Thirdly the participation with the oppor-
tunity of frequent direct communications 
may facilitate mutual trust. Thus meas-
ures can be carried out in a smooth and 
informal way. 

Finally participation establishes under-
standing for difficulties which are due to 
remediation within the project manage-
ment, in new insights/experience and in-
dividual problems. A general resistance of 
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the concerned can thus be reduced and 
oriented and specified to concrete de-
tailed questions Whereas there are few 
constructive possibilities for a discussions 
on a general level (e.g. if someone is for 
or against the remediation), it is possible 
to find a solution, if detail questions are 
considered (e.g. the choice of a suitable 
place to set up a construction site). 

Participation requires that structures are 
created and timetables are developed 
which enable the participation of the vol-
unteering citizens (or their representa-
tives). In this connection pressure of time 
is not helpful.

When implementing participation and in-
formation the following principles have to 
be considered: 

A professional preparation und imple-
mentation has to be guaranteed for the 
participation and public information. In 
this context amount and date of the in-

clusion of external counsellors depend 
on previous knowledge and experience 
of the acting persons. In the conceptual 
phase when developing participation and 
information concepts external support 
and counselling can make sense. In the 
same way it can be helpful when moder-
ating conflicts, if there is no previous ex-
perience or the concerned are the subject 
of the conflict and when a good presenta-
tion and style as well as methodological 
knowledge is important. Depending on 
the size of the project it should be pos-
sible to take over these tasks and thus 
prevent beginning dependencies. Public 
participation and information are no aux-
iliary services of engineering firms. 

Public participation

Project Council

The project council was a focal point of 
the public participation with respect to the 
whole site. Transparency and the offer to 

participate at the prepara-
tion of decision were impor-
tant reasons for the council 
which had been founded on 
the initiative of the land.

In the project council con-
cepts and plans were ex-
plained and discussed by the 
project management and the 
land. The council held irreg-
ularly public meetings and 
run its business with its own 
funds, it disposed, however, 
of means to use external ex-
pertise for the clarification of 
questions in its work. 

The council consisted of ini-
tiatives and associations of 
concerned citizens, of rep-
resentatives of political and 
administrative bodies (town 
and district level), repre-
sentatives of the society (e.g. 
trade union (DGB), Friends of 
the Earth Germany (BUND)) 
and institutions which corre-

Transparency Understanding the action of the different people involved in 
the complex remediation process requires providing infor-
mation. Well-defined decision structures and precise respon-
sibilities/ competences (it has to be clarified, who is responsi-
ble) are also for the concerned of utmost importance.

Openness Openness means to be ready to enter into a dialogue, it 
also means to provide information, discuss open-mindedly, 
to take sorrows and fears of the concerned serious, but also 
to speak about deficits and problems. Alternatives are to be 
provided and it has to be explained why proposals are re-
jected. The concerned have to get the opportunity to form 
their opinion, if necessary uninfluenced discussions with ex-
perts have to be made possible and financed. Openness also 
requires flexibility with respect to structures, dates etc.

Earliness/early 
involvement

To provide information and participation at an early stage is 
an essential requirement for trust, thus it is possible to ap-
proach concerned actively, to make offers, to act instead of 
reacting. It is also an advantage to start at an early phase, 
because there is usually less pressure.

Completeness The concerned should have a very comprehensive and un-
complicated admission to documents which are relevant to 
the remediation and they should have access to all informa-
tion which concerns their own estate. „Uncomfortable infor-
mation“ should not be hidden. To detect concealed informa-
tion often means an irreparable loss in trust. A surplus of 
information should also be avoided.

Continuity Instruments for participation and information should con-
tinuously be applied. It is also an advantage, if there is a 
continuity of contact persons. 

Reliability To keep promises and meet deadlines as well as the quality 
of information are important requirements for establishing 
trust.

Table 1: Principles for the implementation of participation and 
information
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spond to the special character of the site 
(German army, immigrants). The involve-
ment of important actors in local political 
decision structures was helpful. A mem-
ber of the management board of a big 
company had the chair.

But with more than 20 members the coun-
cil was a clumsy committee. Therefore 
opinion making took not always place in 
the plenum of the council, but often in 
individual or background discussions and 
meetings of the board of the council and 
in direct talks with the persons in charge 
of the competent ministry or the munici-
pality. Plenary sessions took place more 
rarely, this had to be understood with re-
spect to the fact that the concerned par-
ticipated on a voluntary basis.

According to the articles it was “the task 
and objective of the project council to af-
fect a wide-accepted compromise between 
technical issues, legal outline conditions 
and political decisions.“ This formulation 
shows the claim of the coordinating deci-
sion body. In practice, however, the coun-
cil acted as the representation of interests 
of the concerned (inhabitants, companies, 
town). To clarify this role (whether deci-
sion, counselling or moderation), turned 
out to be important in order to avoid un-
realisable expectation. 

At the beginning of the remediation proc-
ess the project council was of utmost im-
portance for providing information and 
consultation as well as to discuss prob-
lems of fundamental meaning.

During the remediation phase the ma-
jority of the comprehensive questions of 
the remediation had been answered and 
the tasks of the council changed to criti-
cal monitoring of the remediation practice 
and the moderation of conflicts.

Citizens´ Participation Office

The citizens’ participation office (CPO) 
existed from 1994 till 2004 and was 
equipped with 2 part-time jobs. HIM-ASG 
and the town Stadtallendorf sponsored 
the COP, which was funded by about 90% 
by the state Hesse. 

The CPO was the hub of the exchange 
between people concerned, HIM-ASG 
and other participants of the project. It 
established possibilities for consultations 
and discussions and participated in the 
information of the various target groups 
(estate owners, tenants, schools, foreign 
fellow citizens). It offered the possibility to 
the concerned citizens to consult an insti-
tution which was not directly responsible 
for project related decisions.

To guarantee a neutral representation 
of interests the CPO was independent in 
its statements. Its work contents and po-
sitions could differ from the positions of 
the town or HIM-ASG. The independent 
position of the CPO which was detached 
from the structures was not always with-
out problems, it demanded responsibility 
in dealing with freedom and information 
and independent and qualified persons 
with excellent communication skills.

During the establishment of the CPO it 
was taken into account that the prepara-
tion and implementation of the citizens‘ 
participation has to be professionalized. 
This aspect was accompanied by the un-
derstanding that suitable equipment with 
resources (money and staff and compe-
tencies), clarification of roles, responsi-
bilities and a development of adequate 
instruments has to take place. 

The CPO combined interests and de-
mands/claims of the concerned and sup-
ported them by speaking out and stand-Figure 2: Remediation
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ing up for their interests. It supports the 
peoples concerned by consultations and 
information. A demanding task was the 
suitable management of information re-
ceived from different sources. The CPO 
staff had access to all information (with 
exception of the contracts of the remedia-
tion companies); they participated in the 
planning of remediation measures in or-
der to introduce the interests of the con-
cerned into the planning.

In the remediation areas the CPO built 
up office containers. Office hours as well 
as (also short-term) agreed visits helped 
to intensify the contacts to the concerned 
citizens. The fact that it was possible to 
communicate with the CPO directly and 
to be able to reach them permanently was 
an important requirement for the success-
ful work. 

Remediation Agreement

The remediation is a public law contract 
between the owners, tenants and users of 
an estate who are concerned by the re-
mediation and the state Hesse and regu-
lates the rights and duties of the contrac-
tual sides.

In addition to this remediation agreement 
details about the course of the remedia-
tion on the estate in question are laid 
down in plot-specific regulations, as e.g.:

Extent of remediation

Planning of the garden

Handling of material (e.g. fences, 
summerhouses, gates)

Access routes

Consultation of an expert for preser-
vation of evidence

Compensation (e.g. for cut trees)

Replacement of living accommoda-
tion or hotel accommodation during 
the remediation

Times of construction (e.g. “Satur-

•

•

•

•

•

•

•

•

day only after consultation of the 
concerned” etc.)

In individual cases duration of re-
mediation

The plot-specific regulations become le-
gally binding part of the remediation 
agreement.

The conclusion of remediation agree-
ments had proved itself. The remediation 
agreements made a contribution to the 
fact that in about 10 years of remedia-
tion on about 200 plots there had never 
been a lawsuit and that it was possible 
to do to a large extent without municipal 
directives. On the other hand the detailed 
regulations in addition to the extensive 
possibilities of participation were an im-
portant requirement that costly interrup-
tions and shutdown of the remediation 
measures were avoided. 

Information

The public information in the project was 
on the one hand aimed at the concerned 
inhabitants, on the hand related to the in-
terested public at the site and sometimes 
to other interested parties. In the follow-
ing the most important instruments are 
introduced. It should be emphasised that 
public information is first of all a tool to 
inform the public and to promote forma-
tion of opinion and thus it has to be dif-
ferentiated from other PR activities (adver-
tisement for products and services).

Leaflets

As basic information a leaflet had been 
published in two editions and distributed 
all over the remediation area. The leaflet 
provided basic information in a gener-
ally understandable language about the 
objectives, planning and structures in the 
remediation project. Current knowledge 
about responsibilities as well as a descrip-
tion of planned measures was provided. 
The leaflets aimed at information and 
motivation.

•
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Media

Relations with the local and regional press 
as well as with radio and TV representa-
tives were intensified, aiming at the fol-
lowing:

Guaranteeing a continuous infor-
mation of the media

Establishing personal contact with 
the relevant media representative 
to build up trust in the provided in-
formation

In the case of project related publi-
cations a research with the project 
management is always necessary.

Press reports were used for media infor-
mation which provided news about cur-
rent progress as well as obstacles and 
problems of the remediation and which 
referred to special events. Often there 
were discussions, local inspections and 
visits with press representatives.

This led to an intensification of media cov-
erage. By and by it became more matter-
of-factly and less of aimed at scandals. The 
articles concentrated more on progress in 
the project development than on cover-
ing problems and conflicts. Against this 
background even difficult situations (e.g. 
an interruption of operations during a re-
mediation measure) were commented on 
with “I am pleased that the alarm plan 
works.”

Citizen Info 

is a simple and not very elaborate infor-
mation tool for concerned inhabitants. In 
the case of events when concerned citi-
zens are directly involved or events, which 
are directly perceived by the concerned 
an information for all concerned or for 
special groups are guaranteed by citizen 
info. It is mailed to selected addressees or 
partly laid open to the public. As a matter 
of principle in every citizen letter a con-
tact of the project management is named. 
Citizen info were irregularly published 
about different remediation topics, e.g. 

•

•

•

about the risk assessment, implemented 
soil treatment technology and the reme-
diation of the test area. 

Citizen Letters

In addition to citizen information the citi-
zens were informed by the project man-
agement about current aspects and the 
project progress with the help of citizen 
letters. Citizen letters are used for short 
information and deal with several top-
ics in every number. They were first of all 
directed to opinion makers (like schools 
and clubs) and after the beginning of the 
remediation also to the concerned in the 
respective remediation areas.

Written information material can be read 
again and again, it is a guarantee that 
everyone receives the same information. 
The content of complex written informa-
tion is on the other hand not always kept 
in mind; therefore this instrument is suit-
able to only a limited extent. Personal in-
formation transfer turned out to be more 
effective, it is, however, a question of time 
and effort, especially, if a large number 
of interested or concerned people have to 
be reached.

Video documentation

The video documentation had to provide 
basic information about the necessity of 
a remediation and the exemplary course 
of a remediation. The first one dealt with 
the remediation of estates in the first re-
mediation area. The documentation had 
been supplemented several times by new 
aspects and documented in the final ver-
sion essential phases of the remediation 
Stadtallendorf. 

In addition to the documentation of the 
remediation course before the remedia-
tion started a video documentation of the 
remediation of the TRI dump had the 
task to visualise the planned measures 
and thus help the concerned inhabitants 
and the opinion makers to imagine them. 
Without any doubt this kind of presenta-
tion of the project increased the prepar-
edness to allocate funds.
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Project homepage

Since autumn 2001 concerned citizens 
and the interested public have the op-
portunity to inform extensively about the 
site and its history, the project and its 
background as well as about the project 
progress by visiting the URL

www.him-stadtallendorf.de

During the remediation current informa-
tion about the project progress were sub-
mitted. About 650 users who are visiting 
the URL every month can download leaf-
lets, posters and press reports.

Open day

Several times people concerned and the 
interested public was given the opportuni-
ty to visit the construction site. Before the 
remediation of the TRI dump (removal of 
a dump of about 100,000 tons of residues 
from wastewater treatment of the ammu-
nition plants) was started neighbours and 
interested persons got the opportunity 
during an open day to “say good-bye to 
the dump“ (the remediation of which had 
been discussed very vehemently in the 
public for a long time), and to get to know 
the established infrastructure. Former 
employees remembered the time when 
ammunition was still produced.

The involvement of the concerned 
in the remediation process

Experience has taught that with increas-
ing information of the concerned and 
extended opportunities of formation and 
participation, the chances to accept the 
measures and the connected adversities 
and inconveniences also increase.

Parallel to the remedial planning the plot 
specific regulations were negotiated with 
the concerned owners, tenants or users. 
Here the concerned had the opportunity 
to influence the planning in detail. On the 
other hand the direct coordination with 
the concerned provided the opportunity 
to the planer to reflect on details of his 
planning and in some cases adapt parts of 

it to new aspects. The aim was not to be 
informed about made decisions, but the 
opportunity to influence them and to feed 
in knowledge/experience and ideas.

Concrete examples for the influence of 
the concerned residents were changing 
the transport roads, in order to avoid im-
pacts on the residential areas, changing 
the geometry of the protecting tents.

The consideration of proposals made by 
third parties was a learning process for 
the concerned residents, who had to learn 
how to articulate their ideas and recog-
nized that they were taken seriously. It 
was, however, also a learning process for 
the planers, the staff of the administra-
tive bodies and the responsible persons 
of remediation, who went to the meetings 
without pre-defined ideas and who had 
to change their self-image that only they 
(the experts) know the best answer of a 
problem. Several times the residents have 
better solutions, because they are the ex-
pert for their estates. The project’s chal-
lenge to develop solutions in cooperation 
with the residents, to speak a language 
and to prepare information that can be 
understood by laypersons should not be 
underestimated. This is also true, if the ex-
perts had to admit that sometimes there 
was no solution for a problem. 

Among the positive experience of the 
project is that the participation did not re-
sult in unrealistic demands, got bogged 
down in details and obstacles but in better 
solutions.

During the first remediation measures it 
became clear that the instruments (in-
formation meeting and citizen informa-
tion before the start of the remediation, 
accompanied by the CPO), which were 
planed in addition to the legally pre-
scribed steps as part of the procedure to 
get a permission of the remediation plan 
(laying out to public inspection, objection, 
discussion) were not sufficient and repeat-
edly conflicts arose. On the basis of this 
experience HIM-ASG extended its offers, 
adapted them to the requirements and 
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developed instruments for an information 
which accompanied the remediation. Ta-
ble 2 gives a survey of these instruments.

A special form of information had been 
employed during the remediation of the 
TRI dump: In an information container a 
transmission of video pictures from the 
hall which was not accessible or not vis-
ible as well as current emission data and 
low pressure values were made available 
via monitors visible through a window at 
any time.

Conclusion

Participation of citizens and public rela-
tion are important factors of success for 
warfare remediation projects, especially 
on inhabited sites, if they are carried out 
consequently, seriously and professionally 
from the very beginning. 

Participation of citizens can be successful-
ly, if the decision processes are seriously 
carried out in an open-minded way. In 
the practical remediation the concerned 
residents got far-reaching opportunities 
to participate in the project with the con-
clusion of remediation agreements under 
public law and with the cooperation in the 
case of estate related detail regulations. 

Consequential citizen participation and 
public relation reduces friction losses in 
a remediation project and minimises re-
sistance and facilitates acceptance. Thus 
it is easier to plan a project, the duration 
of the project can be shortened and the 
project costs can be reduced.

The time involved for citizen participation 
and public relations should not be under-
estimated, the costs are, however, less, 
compared to the costs of downtime at the 

Instrument Participant, addressees Content

Information sessions after 
presentation of the permis-
sion for the particular reme-
diation area

All concerned in the remediation area

Project management 

CPO

Regional Council

Written information (map, schedule, phone umbers 
of contact in different administrative bodies)

Presentation of planned course

Information meeting two 
weeks before the work in the 
respective construction site 
started

Concerned in the respective construc-
tion site

Project management 

CPO

On-site-manager

Facts about remediation of every remedial area.

the planned course, duration of construction stages, 
details about particular work

Information meeting every 
four weeks in the construc-
tion area

Concerned in the respective construc-
tion site

Project management 

CPO

On-site-manager

Reviewing the last four weeks and prospects of the 
following four weeks

Opportunity to utter criticism as well as to make sug-
gestions 

Monthly written information All concerned, where the remediation 
was not entirely finished

Events of the past month, 

Reasons of schedule variance > 1 week, with influ-
ence on  following steps 

Site plan of current work, information about finished 
work steps. 

Table 2: Instruments of information during remediation

Figure 3: Online emission data
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construction site and even more expen-
sive lawsuits.

The more than ten years of exercising 
citizen participation and public relation 
of the remediation project Stadtallendorf 
demonstrated convincingly that compre-
hensive active public relation, considera-
tion of all interests and an emphasis on 
dialogue and consensus as determining 
principles are important for the success 
of a project. Numerous examples of posi-
tive feedback as well as the fact that there 
were no lawsuits indicate that the right 
strategy had been chosen. 

It had been demonstrated that citizen par-
ticipation and open information do not in-
terfere with an effective remediation, but 
can contribute to better solutions.
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ABSTRACT

“Successful cities fully involve their citizens, and the future of Liverpool will depend upon 
this issue. Some people will want to become fully engaged in the regeneration process, 
others will want to step in and out. There are others who feel that the city centre is not for 
them. Liverpool Vision wants to provide everybody with an opportunity to participate in 
the regeneration programme for the city centre and to enjoy city centre life to the full.” 
Strategic Regeneration Framework (2000).

Since its establishment in 1999, Urban Regeneration Company Liverpool Vision has un-
dertaken a comprehensive and innovative community and education engagement pro-
gramme to involve local people in the plans for the regeneration of Liverpool city centre. 
The paper will address the questions:

Whether the community engagement activity has made the programme for the city 
centre more effective and sustainable?

What have been the particular challenges in engaging the community? 

•

•

3.10 Connecting with local people: 
a Liverpool perspective

Jenny Douglas

Introduction 

1. Government Policy and Community En-
gagement

Not all sections of a community can be 
pleased with the planning process all of 
the time, but the community as a whole 
must have faith in the process and be-
lieve that it is both positive and legitimate.  
Community involvement is integral in es-
tablishing a fair and transparent planning 
process, one that can be trusted and re-
spected by all citizens.  

This argument is supported by the No-
vember 2000 Urban White Paper ‘Our 
Towns and Cities: The Future’ in which 
the Government sets out its blueprint for 
an urban renaissance and recommends 
the establishment of ‘urban regeneration 
companies’ (URCs) in the UK.  The paper 
emphasises that people must be given the 
opportunity to shape the future of their 

community with the support of represent-
ative local leaders.

The UK Government is driving forward a 
major programme intended to reform the 
English planning system. The programme, 
aimed at making the system more flexible 
and responsive, was set out in the Plan-
ning Green Paper and the related policy 
statement of December 2001 and July 
2002.

‘Community Involvement in Planning: The 
Government’s Objectives’ was published 
in 2004 by the Office of the Deputy Prime 
Minister (ODPM).  

The paper was designed to highlight the 
importance of greater community involve-
ment in planning, the Government’s ob-
jectives for involvement in planning, and 
to show how such involvement fits into the 
Government’s broader agenda.  The re-
port refers to ‘Sustainable Communities: 
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building for the future’ (ODPM: February 
2003), which illustrates the Government’s 
vision for sustainable communities, stress-
ing that effective community involvement 
is the key to delivering the Sustainable 
Communities Plan.  

The Government states that they are striv-
ing to deliver a system that:

Provides opportunities for people to 
make their views known, irrespec-
tive of sex, age, ability, and ethnicity, 
and to have input into their commu-
nity’s development. 

Provides opportunities for business 
and the voluntary sector to equally 
engage with planning.

There is a strong case for community 
involvement in planning, but effective 
involvement can be challenging with a 
number of difficult barriers. The Govern-
ment warns against never ending consul-
tation exercises and stresses that “at some 
point the process must end” (ODPM, 
1004, p5).  

Why engage communities?

The Joseph Rowntree Foundation (JRF) 
summary paper – “Developing Effective 
Community Involvement Strategies (JRF, 
1999) begins with the question: why in-
volve the community? The answer is sig-
nificant, “Quite simply because it produc-
es better results” (p2).

The report continues, “JRF research shows 
that, to date, the impact of community 
involvement on regeneration has gener-
ally been modest, and that commitment 
to community involvement has often been 
tokenistic” (p2).

The paper identifies a number of key ben-
efits associated with community involve-
ment:

bringing a fresh perspective and 
seeing problems in new ways;

helping to more accurately target 

•

•

•

•

local needs;

generating projects that are more 
acceptable to local people;

fostering a greater sense of local 
ownership of projects and hence 
contributing to their longer term 
sustainability;

building local skills and capacities;

aligning local programmes with the 
government’s stated commitment to 
partnership working;

revitalising local democracy 

These benefits have to be offset by a 
number of pre-conditions (which can re-
sult in a series of costs), for the develop-
ment of effective strategies of community 
involvement:

willingness to compromise among 
partners;

willingness to share power;

coping with diversity;

adjustments to organizational cul-
ture;

understanding different styles of 
work;

constructive handling of conflict;

adjustments to priorities and time-
tables.

The paper recognises that the two lists can 
be seen as a ‘cost-benefit matrix’ in which 
the costs of making the adjustments are 
subtracted from the benefits in the former 
list.  In conclusion it is held that in many 
cases the costs are often seen to outweigh 
the benefits leading to what the ESRC 
Centre for Neighbourhood Research has 
termed as a practice of involvement which 
is “tokenistic, half-hearted and entered 
into somewhat grudgingly” (ESRC, 2003, 
p20).

•

•

•

•

•

•

•

•

•

•

•

•
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The Fundamentals of Community 
Involvement

Though it is time consuming and chal-
lenging, in terms of resources and effort, 
the community must be able to take part 
in planning before the proposals are “set 
in stone”.  The community should believe 
that there is a point to their involvement 
and that their contributions are valued 
and acted upon.  All members of the pub-
lic and professionals should be aware of 
what is expected of them during commu-
nity involvement and they should know 
what “to expect at each stage of the proc-
ess” (Community Involvement in Planning: 
The Government’s Objectives, 2004). 

The Planning Policy Statement 1: “Creat-
ing Sustainable Communities – principles 
for community involvement in planning” 
(2004) sets out a number of operational 
principles that can be used to underpin 
community involvement.  

The three, which are most relevant to 
community involvement within Liverpool 
Vision, are:

The methods used to encourage in-
volvement and participation should 
be relevant to their experience.  
There is no ‘one size fits all’ solution 
if a genuine dialogue is to be estab-
lished and maintained.

There must be clearly articulated 
opportunities for continuing involve-
ment.  The process should allow lo-
cal communities to see how ideas 
have developed at the various stag-
es, with effective feedback.  There 
should be clear and formal stages 
when involvement should take place.  
These stages must occur as part of a 
continuous programme, not a series 
of disjointed, one off steps.

There should be transparency 
and accessibility at all times and 
throughout the process.  The proc-
ess should be clear.  People should 
know the ground rules and should 

•

•

•

know exactly when they will be able 
to participate.  Involvement in the 
planning system should extend be-
yond those who are familiar with the 
system, to difficult to reach groups.

What does ‘engage’ really 
mean?

There is a real difference between ‘con-
sulting’ or ‘involving’ communities and 
‘engaging’ communities. The first two 
terms describe an approach that merely 
communicates courses of action, which 
have already been mapped out, and the 
latter describes approaches, which call for 
solutions through dialogue before key de-
cisions have been made.  

It is important to distinguish between the 
two and to make sure that the correct 
term is used at all times. If the community 
has no real say or influence from the off 
set, then the word ‘engagement’ should 
never be used. The Joseph Rowntree 
Foundation (1999, p1) argue that “limited 
consultation, with few real options, which 
is presented as an opportunity for active 
participation is likely to produce disillu-
sionment”.  

Liverpool Vision context

In June 1999 the Urban Task Force, under 
Lord Rogers of Riverside, presented its re-
port ‘Towards an Urban Renaissance’. The 
objective of the Task Force, as set out in 
its mission statement, is to identify causes 
of urban decline in England and recom-
mend practical solutions to bring people 
back into urban neighbourhoods. It seeks 
to establish a new vision for urban re-
generation founded on the principles of 
design excellence, social well-being and 
environmental responsibility. 

Liverpool Vision was created as one of two 
national pilot urban regeneration compa-
nies (URCs) following the publication of 
the Lord Rogers report. The report, which 
informs the subsequent Urban White Pa-
per (2000), stresses the need for well-de-
signed buildings, streets, neighbourhoods 
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and districts, as they are essential for suc-
cessful physical, economic and social re-
generation. The Task Force recommended 
that efforts should be made by URCs to 
engage people from socially excluded 
groups in public engagement activities.

Liverpool Vision’s Strategic Regeneration 
Framework, produced in 2000, estab-
lished goals for inclusive communities and 
a skilled adaptive workforce able to share 
in the benefits of sustainable economic 
growth. It recognised that the strategy for 
Liverpool city centre must be about peo-
ple as well as the place and its economy.  

An extensive programme of consultation 
was undertaken to support the production 
of the Strategic Regeneration Framework, 
including the creation of a Community 
Engagement Panel, which we continue to 
maintain. The Community Engagement 
Panel has been Vision’s most significant 
investment and, as well as playing a con-
tinuing role in the city’s regeneration, has 
attracted interest from other UK cities and 
regeneration agencies. 

The context for engaging communities 
in the city centre programme is very dif-
ferent to that of a traditional residential 
neighbourhood, but engagement with the 
broader range of communities - residents, 
businesses and people employed in the 
city – is an important factor in shaping and 
delivering major projects and the overall 
programme for the city centre.   

Aims and Objectives

Since 2000, Vision has undertaken a 
broad range of community engagement 
activity, initially centred on the prepara-
tion of the Strategic Regeneration Frame-
work and more latterly focused on en-
gagement with schools and expanding 
use of Vision’s public exhibition area.

The objectives of Liverpool Vision’s Com-
munity and Education Programme are:

To capture the ideas and insights of 
local people, which help shape fu-

•

ture plans for the regeneration of 
Liverpool city centre.

To encourage ‘public ownership’ of 
the programme for the city centre, 
so that Liverpool residents under-
stand the benefits and opportunities 
of the regeneration programme.

To help enhance the breadth and 
relevance of the curriculum of lo-
cal schools by giving them first hand 
experience of the regeneration pro-
gramme.

To demonstrate that Liverpool Vision 
operates in an open and transpar-
ent manner.

To make a particular effort to engage 
with residents of the established 
neighbourhoods in and adjacent 
to the City Centre, communicating 
with schools and community groups 
as the mechanism to achieve this.

The Community Engagement 
Programme 

In February 2000, Liverpool Vision com-
missioned Ceda (Community Economic 
Development Associates) to provide 
‘Community Capacity Building and Con-
sultation Services’ to support commu-
nity input into the Strategic Regenera-
tion Framework for Liverpool city centre.  
Ceda was appointed to design and realise 
a community engagement programme.  
The main purpose of this exercise was to 
enable all city centre users and groups to 
engage “in the master planning process 
and with the multi-disciplinary strategic 
planning team appointed to enable their 
informed and active engagement in the 
Strategic Master Planning process and be-
yond” (Ceda 2000, p2).

The brief given to Ceda stated the pur-
pose of the overall exercise:

“Support the Liverpool Vision strategy for 
a vibrant regional centre by building ca-
pacity for the engagement of user com-
munities in the master planning process 

•

•

•

•
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for the city centre and developing the ba-
sis for a long term user involvement and 
consultation strategy.”

This exercise complemented the inputs 
of public agencies along with city centre 
businesses to the development of the vi-
sion. The stated objectives and proposed 
outcomes of the community engagement 
programme can be seen in Figure 1.

The aim of the original recruitment proc-
ess was to:

Recruit people from as many differ-
ent city centre user groups as pos-
sible.

To recruit approximately 150 people, 
with the assumption that some would 
‘drop out’ of the programme.

To recruit participants within four 
weeks of the programme commenc-
ing in February 2000.

It has been stated “the benefits of max-
imising representation in the regenera-
tion of the City Centre from the full range 
of different user groups and communities 
was recognised from the outset” (Ceda, 
2000, p5). The programme aimed to 
ensure that it was inclusive at all levels, 
through recruitment and through the tim-
ings of meetings, the activities offered 
and accessibility of the programme itself. 
Attempts were made to ensure that within 
the community engagement group there 
was a balance in terms of:

Age

Address

Ethnic origin

City Centre usage patterns

Employment status

Disability

Socioeconomic category

As part of the master planning process, 

•

•

•

•

•

•

•

•

•

•

Vision undertook intensive work with the 
Community Engagement Group to help 
shape the regeneration priorities for Liver-
pool city centre. This included workshops 
with master planners and architects, and 
visits to other UK cities such as Manches-
ter and Leeds to learn from their experi-
ence in successful regeneration. 

The community engagement activity un-
dertaken by Vision has made the regen-
eration programme for the city centre 
more effective and sustainable. This can 
be evidenced through a number of com-
plementary initiatives designed to involve 
local people in the transformation of their 
city centre.

These include: 

The establishment and mainte-
nance of the Community Engage-
ment Panel. Whilst the numbers of 
people involved has reduced from 
approximately 400 at the outset to 
currently 200, those individuals still 
involved continue to demonstrate 
a passionate interest in the devel-
opment of Liverpool city centre.  A 
regular dialogue with the group is 
maintained through workshops, 
events and tours. 

The establishment of a fully acces-
sible exhibition area at Vision’s of-
fice has been a success.  Exhibitions 
attract visitors and demonstrate a 
positive message about the city to 
the range of visitors, 3500 annually, 
and delegations, including groups 
from Shanghai, Berlin, Amsterdam 
and Tokyo.  Furthermore, the desire 
to open a public exhibition space 
resulted in the company moving to 
bigger premises to realise our ambi-
tions for day to day, long-term com-
munity engagement.  

A number of public exhibitions have 
been arranged to consult on major 
projects and have captured valu-
able inputs to shape proposals and 
assisted the outcome of funding 

•

•

•
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and planning applications. e.g.  the 
Community Engagement Group has 
helped to shape key developments 
such as Kings Waterfront. Following 
public consultation, design changes 
were made to the master plan and 
the new Arena and Convention 
Centre Liverpool, which was origi-
nally on the eastern side of the site, 
now sits on the city’s world famous 
waterfront.

The development of an educational 
programme with local schools de-
signed to meet national key stage 
curriculum requirements. The pro-
duction of ‘education resource 
packs’ has allowed local school chil-
dren to learn about subjects such as 
history, geography, art and design in 
a way that is relevant to their own 
lives and city.

Challenges

A Representative Group

One of the key challenges in establishing 
and maintaining the Community Engage-
ment Group has been the recruitment of 
a truly representative group.

The recruitment for the group was a two-
stage process. The first recruitment meth-
odology - targeting representatives of 
different user groups identified by Ceda - 
failed to produce volunteers in the desired 
numbers. The second method, inviting in-
terest through the local media was more 
successful in terms of volunteer numbers, 
but not in terms of creating a heterogene-
ous group.

Though the recruiters worked hard to re-
cruit from ethnic minority communities, 
not many participants from ethnic minor-
ity communities were finally recruited.  
The group from its inception was not fully 
representative of the city. There was, from 
the very beginning, an over-representa-
tion of white participants, with few from 
ethnic minorities or from communities on 
the edge of the city centre.

•

The first stage solicited 75 enquiries and 
of these 15 to 20 attended at least one 
event. The second stage led to 315 peo-
ple registering. Of the total of 391 people 
who registered a core 285 participants at-
tended at least one event.

Defining A Long Term Role

Whilst the Community Engagement Group 
played an important role in shaping the 
regeneration programme, the group’s 
role (following master planning and dur-
ing implementation) was less clearly de-
fined.

While a significant number of local peo-
ple remained involved in the Community 
Engagement Group during implementa-
tion, there was also noticeable ‘drop off’ 
from people who felt their contribution to 
the regeneration programme had been 
fulfilled.

It is therefore vital that a process for man-
aging the expectations of people involved 
is considered and agreed as part of the 
planning process.

Without clear communication and under-
standing, a degree of disillusionment can 
develop amongst members keen to have 
the same level of input as during the mas-
ter planning stage. 

Allocating resources 

The success of Vision’s Community and 
Education programme has been deter-
mined, to a large degree, by manage-
ment commitment to the programme.

Vision is unique, amongst Urban Regen-
eration Companies in the UK, in employ-
ing a Community and Education Officer to 
undertake activity with local people and 
schools.

With pressure on operational budgets, al-
locating resources to a dedicated commu-
nity and education resource has, at times, 
been challenging. With limited dedicated 
staff resource, the company has to be re-
alistic about its ability to fulfil a very broad 
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and increasing level of demand. 

However, Vision’s commitment has been 
rewarded in a number of ways. The key 
benefits include ongoing involvement of 
local people and children (who have a 
much greater understanding and pride in 
their city and environment), an improve-
ment in the company’s profile and reputa-
tion and Vision’s work becoming a model 
of good practice in the UK.

Conclusion

Liverpool Vision recognises the important 
contribution that local people make in 
building a fairer, more inclusive society 
– and the role they can play in helping 
shape the city’s regeneration. 

The establishment of the Community En-
gagement Group, fully accessible public 
exhibition area, engagement with schools 
to link regeneration with the national cur-
riculum has brought significant benefits to 
the regeneration programme.

Furthermore, through our commitment to 
long-term community engagement, Liver-
pool Vision has reinforced the importance 
of Liverpool city centre as the economic 
hub of the Merseyside region and raised 
awareness of the opportunities that exist 
for local people within a successful city 
centre. 

Figure 1: The Objectives and Proposed Outcomes of the community engagement exercise (Ceda, 
2000, p3)

The stated objectives of the community engagement programme were:

To identify a range of people and organisations who are broadly representative of the main 
city centre user communities and groups currently excluded from the city centre who might 
contribute to the Strategic Master Planning process and to future consultation arrange-
ments.

To identify and establish suitable structures and forms of engagement to support the Stra-
tegic Master Planning.

To provide information, briefing, training and other preparation for engagement in the Stra-
tegic Master Planning process and potentially beyond this into the implementation stages.

To inform the development by Liverpool Vision of a long term strategy for city centre involve-
ment and consultation.

To leave behind some of the skills which consultants use.

The proposed outcomes of the exercise which contribute to key Liverpool Partnership Group 
strategies were identified in the brief as:

To help to ensure a qualitatively better Master Plan for the city centre.

To empower user communities and groups currently excluded from the city centre to con-
tribute to the Strategic Master Planning process.

To endorse and share ownership of the Strategic Master Planning process.

•

•

•

•

•

•

•

•

•
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Introduction 

Industrial change has resulted in the 
creation of “brownfield sites” (CABERNET 
2007), particularly in the historically in-
dustrial regions of Europe. The regenera-
tion of such sites is obviously important, 
in the context of economic, environmen-
tal and social development of the affected 
regions. It is clear that only the establish-
ment of a common framework for sus-
tainable development and regeneration 
of brownfield sites will bring the desired 
results. However, questions regarding the 
sustainability of these processes have to 
be addressed and adequate, practical so-
lutions for measurement provided.

One of the most significant inputs to dis-
cus-sion about sustainability of brown-
field regeneration projects across Eu-
rope is provided by the RESCUE project 
(Regeneration of European Sites in Cities 
and Urban Environments: 2002 - 2005). 

3.11 Sustainability assessment of brownfield re-
generation – 
a review of different approaches

Martin Franz, Aleksandra Koj, Paul Nathanail

RESCUE was a research project funded 
under key action IV „Cities of tomorrow 
and cultural heritage“ of „Energy, envi-
ronment and sustainable development“ 
within the 5th Framework Programme of 
the European Community. RESCUE intro-
duced an integrated approach towards 
brownfield regeneration, where as an in-
tegral part of an analytical sustain-ability 
framework for brownfield regeneration 
first, comprehensive definition of sustain-
able brownfield regeneration was devel-
oped. Sustainable Brownfield Regenera-
tion is defined as “the management, re-
habilitation and return to beneficial use of 
brownfields in such a manner as to ensure 
the attainment and continued satisfaction 
of human needs for present and future 
generations in environmentally sensitive, 
economically viable, institu-tionally ro-
bust and socially acceptable ways within 
the particular regional context.” (RESCUE 
2003, p 153) 

ABSTRACT

‘Sustainability’ is not a one size fits all – different objectives will apply to different brown-
field sites. A land use, design or construction method proven to be sustainable at one site 
is not necessarily so at another site. However four metrics of brownfield regeneration 
sustainability have been developed in recent years: The Sustainability Assessment Tool 
(SAT) of RESCUE, the Best Practice Methodology (BPM) by the Central Mining Institute 
(GIG) and the Voivodship Fund for Environmental Protection and Water Management 
(WFOSiGW), the Rede-velopment Assessment Framework (RAF) methodology developed 
by SUBRIM and the Sustainability Assessment Workshop of REVIT. Each tends to address 
stakeholder participation issues differently. Differences in procedures directly influence 
the type and level of discussion, the legitimacy of decisions taken and the social accept-
ability of planned actions. 
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This still very broad and general defini-
tion was further refined into major fields 
of work within brownfield regeneration, 
and led to the definition of sustainability 
objectives and indicators. RESCUE’s defi-
nition of sustainable regeneration is not 
meant to imply that sustainable develop-
ment should be regarded as a situation 
that can be achieved or a destination that 
can be reached at some time in the future. 
Rather it is a road map through the ever-
competing interests of the four dimen-
sions that seeks to optimize the impacts 
and benefits while preserving freedom of 
action and the range of options of future 
generations. The focus should not be laid 
on situations regarded as optimal from 
today’s perspective, but on the potential 
flexibility of the instruments used to ap-
proach sustainable development. Regard-
ing attempts at sustainable brownfield 
regeneration as learning opportunities 
also means that the understanding and 
characterization of sustainability, the in-
struments for its implementation and the 
indicators for its observation will change 
over time. Of course sustainability can 
only be defined from today’s perspective. 
Thus the process of sustainable develop-
ment requires a continuous reevaluation 
in order to adapt to changing contexts, 
priorities and developing knowledge and 
technology.

Regeneration involves perturbing the ur-
ban system’s social, environmental and 
economic dimensions and can require or 
cause changes in institutional structures. 
A system approach to predicting the im-
pacts of regeneration has been pro-posed 
by Nathanail (2005) and is being devel-
oped by the University of Nottingham into 
a neighbourhood scale sustainability pre-
diction tool. At the site project scale vari-
ous international approaches have been 
developed and these form the focus of 
this paper.

Sustainability objectives are not equally 
relevant for all brownfield sites and loca-
tions. Their relative importance also var-
ies from location to location and also from 
stakeholder perspective to stakeholder 

perspective. A land use, design or con-
struction methodology that proved to be 
sustainable at one site is not necessarily 
appropriate for another site, context, time 
or mix of stakeholders with a different set 
of priorities (Franz et al. 2006, p. 142). 
During the last years different projects 
were active in developing a procedure to 
assess the sustainability of a site in a way 
that takes this into account. 

This paper reviews and compares four as-
sessment approaches developed under 
different research initiatives. As well as 
introducing each method, this study also 
presents available examples of their prac-
tical implementation.

The first approach to be considered was 
introduced by RESCUE: The Sustainability 
Assessment Tool (SAT). The tool is based 
on a framework of objectives, indicators 
and best practices that reflect the mul-
tidimensional and multistakeholders 
complexity that characterises brownfield 
regeneration and aims to assess future 
brownfield regeneration projects in terms 
of site/local specific sus-tainability (Glöck-
ner et al. 2004; Franz & Nathanail 2005; 
Franz et al. 2006).

A modification of the RESCUE SAT was 
proposed jointly by the Central Mining 
Institute (GIG) and the Voivodship Fund 
for Environmental Protec-tion and Water 
Management (WFOSiGW): The Best Prac-
tice Methodology (BPM). This approach 
fo-cusses on the specific requirements of 
funding institutions (Sokół 2004; Sokół 
2005).

An application of the RESCUE SAT is next 
con-sidered, this time within the context 
of yet another European Project - REVIT 
(Towards more effective and sustainable 
brownfield revitalisation policies). In Oc-
tober 2005, a modified version of the 
RESCUE SAT was implemented in Stutt-
gart (Langer et al. 2006a; Langer et al. 
2006b). 

The last approach considered in this 
comparison study is the Redevelopment 
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Assessment Framework (RAF) method-
ology developed by the British EPSRC 
funded-network SUBRIM (Sustainable Ur-
ban Brownfield Regeneration: Integrated 
Management) (Pediaditi et al. 2005; Pedi-
aditi et al. 2006).

RESCUE SAT

The methodology developed in RESCUE 
to assess future brownfield regeneration 
projects in terms of site/local specific sus-
tainability is called the Sustainability As-
sessment Tool (SAT). RESCUE rejected the 
concept of developing a fixed tool such as 
a checklist with quantitative indicators in-
tended to be universally valid for all sites 
in all regions. Answers on such questions 
as what kind of land use is appropri-
ate or sustainable on a given site have 
to be rather answered on a site by site 
case including the views of the relevant 
stakeholders. The SAT is a methodology 
to consider these variable parameters 
and conflicting priorities to assess future 
brownfield regeneration projects in terms 
of sustainability.

The SAT includes three steps:

1.Actor collaboration to set priorities 
on aspects of sustainability: The relative 
importance of the objectives has to be 
defined for each individual brownfield 
project - the actors have to set priorities 
on aspects of sustainability. An Actor Col-
labo-ration Questionnaire which includes 
weighting questions for the workshop 
participants with regard to infrastructure 
development and planning measures is 
used for this. This will happen by means of 
a workshop in an early stage of the pro-
ject, e.g. when only a first project idea ex-
ists. Additionally to the core actors (owner 
of the site, investors, developer, etc) a 
diversity of participants is needed for the 
workshop, recognizing that actors can be 
individuals, social groups, organizations, 
etc. There are different levels of priorities 
that make sense to get from the partici-
pants of the workshop. For example in the 
“Sustainable land use and urban design 
on brownfield sites” weighting questions 

there is not only asked for the priorities 
on the different objectives, but also to al-
locate points in checklists. A good exam-
ple is Objective 4.4: „To achieve benefits 
for and prevent adverse impacts on the 
local neighbourhood.“ For this question 
the participants are asked to allocate ten 
points to the following benefits for the lo-
cal neighbourhood which should be cre-
ated/ supported by the project (with re-
gard to their impor-tance): 

Jobs

Facilities to improve health, ease 
and recrea-tion (e.g. small streets, 
land use that causes only little traf-
fic, lowemitting enterprises, green 
areas, medical infrastructure)

Sports facilities (e.g. sports fields, fit-
ness centre)

Supply with goods and services

Leisure and entertainment (e.g. res-
taurants, pubs, cinema)

Educational and social infrastructure 
(e.g. schools, kindergartens, centre 
for young people, doss houses)

Family- and child-friendly environ-
ment (e.g. small streets, land use 
that causes only little traffic, social 
infrastructure, playgrounds, green 
areas)

Increase of property values

Security, reduced crime (e.g. more 
social control, avoiding dark spac-
es)

Identity (e.g. preserving and reusing 
historical buildings)

Increased number of inhabitants (as 
a synergy effect for neighbouring 
uses like commercial or industrial 
areas)

Others

It is very important to know about the 

•

•

•

•

•

•

•

•

•

•

•

•
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priori-ties of the participants of the work-
shop on this detailed level. If the ques-
tion is only focusing on the need for ben-
efits everybody will agree, but in order to 
achieve usable results the benefits need 
to be specified. Therefore, checklists were 
developed for all the objectives which 
should be weighted. The participants of 
the workshop need to prioritise the vari-
ations on this detailed level objective by 
objective. 

2. Funding / permission application 
by the project developer: On the ba-
sis of the weighed aspects of sustain-
ability and all sustainability objectives the 
project developer elaborates a funding / 
permission application. A questionnaire 
is compiling all RESCUE sustainability ob-
jectives and/or indicators, which are to 
be addressed by the project developer in 
form of statements, situation descriptions, 
and planned measures. If the developer 
neglects or bypasses the outcomes of the 
workshop, he needs to justify his decision 
in the application towards the funding in-
stitution and/ or permission authority.

Quantified assessment model (QAM) 
for decision making: The application has 
to be assessed by a funding institution 
and/or permission authority. This institu-
tion will have to judge how sustainable 
the project is and how the public priorities 
were taken into account. The third stage of 
the SAT, the Quantified Assessment Model 
to aid decision-making (QAM), takes these 
weightings and converts them into work-
able standardised data. The evaluator 
(working on behalf of the funding institu-
tion or permission authority) weights the 
various elements of the projects according 
to the qualitative arguments and explana-
tions provided by the project developer. 
The two sets of weightings (actors and 
evaluators) are then used to cal-culate the 
total project score. In this way it becomes 
possible to benchmark the sustainability 
of the project as a whole without gener-
ally benchmarking individual indicators. 
The results emerging from the QAM form 
the basis of whether the funding applica-
tion process for the project is successful or 

not. The target of the QAM is to check in 
a standardised way, if a brownfield regen-
eration project achieves a certain sustain-
ability benchmark. The funding decision 
among those projects, that achieve this 
benchmark and therefore fulfil the sus-
tainability standard of the funding institu-
tion, lies outside of the SAT. The order of 
events can be seen in Figure 1.

The Sustainability Assessment Tool was 
tested in a trial at the Mine Radbod in 
Hamm, Germany, in June 2004. The trial 
was used to check the practical applica-
bility of the results of the SAT, which had 
been elaborated so far. The participants 
of the trial were representatives of the re-
generation project Radbod. As the project 
Radbod is today almost finished, it was 
organized as a roleplay. The participants 
were the original actors involved in the 
project. The applicability of the SAT was 
valued by the participants as to be com-
plete. But the participants recommended 

Figure 1: Overview: The SAT-procedure. 
(FRANZ et al. 2006: p. 144)
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that the wording and structure of the ACQ 
needs to be simplified. The questions 
must be defined understandable for lay-
persons. There must be no ambiguity in 
the interpretation of the questions (Franz 
& Na-thanail 2005, 26-29).

BPM

The Best Practices Methodology (BPM) 
was proposed jointly by Central Mining 
Institute (GIG) and the Voivodship Fund 
for Environmental Protection and Water 
Management (WFOSiGW) in Katowice, 
Poland. The,BPM, based on the SAT, com-
bines findings of another research project 
dealing with regeneration of postindus-
trial sites in Europe (MASURIN) with spe-
cific requirements of a funding institu-
tion - WFOSiGW. It is underlined by the 
au-thor that proposed methodology was 
also influ-enced by such supporting tools 
like LCA (ISO 14040 series and specific 
software), sensitivity analysis and environ-
mental impact assessment. 

This methodology aims to assess quality 
and sus-tainability of brownfield revitalisa-
tion projects, where each funding organi-
sation can review the project using own 
policy and priorities weights. BPM is build 
around the concept of a holistic brown-
field regeneration project developed by 
RESCUE. The sustainability objectives and 
indica-tors proposed by RESCUE are used, 
but they can be modified to fulfill specific 
requirements of par-ticular projects.

The modified procedure combines quali-
tative and quantitative approaches and 
comprises two steps:

Step 1 – prioritization of sustainability 
objectives by stakeholders: This proc-
ess takes place during a one day work-
shop organized in the initial phase of 
the revitalisation process. The workshop 
is attended mainly by institutional stake-
holders and aims to reveal their priorities 
concerning the objectives for sustainable 
development of the site and to reach 
compromise between selected priorities, 
evidenced by a set of common priorities 

for the site. During the workshop a mod-
erator presents basic information about 
the site and the project to the participants. 
After general discussion all stakeholders 
are asked to fill a questionnaire to express 
their opinions regarding the project and 
priorities of development. Through struc-
tured discussions a set of common priori-
ties for the site should be established.

Step 2 – evaluation of quality/sus-
tainability of revitalisation projects: 
This process takes place in later stages 
of project development (Orientation/Syn-
thesis) and can be carried out by project 
developers (self-evaluation), stakeholders 
or by funding organizations (funding deci-
sions). The proposed method of evalua-
tion should enable quality improvement 
and also ensure that sustainability objec-
tives set up for this project (step 1) are 
achieved (Implementation phase) (Sokół 
2004). 

In BPM five revitalisation aspects are 
evaluated with the help of the indicators. 
These indica-tors are scored using check-
lists (qualitative and quantitative ques-
tions are used) and then are weighted. 
The evaluation of the sustainability of 
revitalisation project is based on sum of 
weighted scores of the indicators. The 
process of revitalization is considered as 
sustainable if the following Best Practice 
criteria are met:

Minimum Acceptance: 
40 _ scores > 25

Good Practice: 40 < scores _ 60

Best Practice: scores > 60 

Unfortunately the description of the pro-
cedure (Sokół 2004) does not make clear 
how this criteria are set.

In December 2004 BPM approach was 
implemented to assess sustainability of 
following regeneration projects: in City 
of Bytom Hala sportowa w Dolomitach 
Sportowej Dolinie (Dolomites Sports Val-
ley) and in City of Sosnowiec Revitalisa-
tion of former coal mine „Sosnowiec”. 

•

•

•
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Regarding methodological requirements 
of taken approach, full projects validation 
took place through:

prioritization of sustainability objec-
tives by stakeholders (workshops)

quantitative assessment by GIG, 
stakeholders and funding organi-
zations (specifically designed ques-
tionnaire to weight relevant objec-
tives and indicators) 

In both cases workshops where hosted 
by city councils and led by independent, 
professional moderators. The workshop 
in Sosnowiec was attended by 28 people, 
who represented following categories:

local self-government

local business

public institutions

local associations, organisations 
and media

city council

In case of Bytom 21 people from following 
groups participated :

representatives of city council

representatives of local business

representatives of local self-govern-
ment

After workshops were finished, par-
ticipants were asked to evaluate quality 
and relevance of proposed approach in 
terms of used techniques and tools, and 
also organisational matters of events. Full 
evaluation of both workshops was made 
by assisting researchers from CMI and is 
based on analysis of prioritization ques-
tionnaires filled by participants, evalua-
tion questionnaires and also observations 
made by moderators. 

Results of that evaluation show that: 

the applied BPM methodology was 
perceived to be too complex and 

•

•

•

•

•

•

•

•

•

•

•

time consuming

the amount of presented informa-
tion was assessed as excessive and 
not possible to be assimilated prop-
erly during one event

prioritization questionnaires should 
be adjusted to specific local condi-
tion before workshop

all sustainability objectives and in-
dicators should be explained in a 
simple, easy to understand way (not 
all participants understood the tech-
nical terms used)

the most challenging aspect is the 
involve-ment of all relevant stake-
holders, especially representatives 
of local government and local busi-
ness. The right number and profile 
of participants are crucial for a fruit-
ful process

participants agreed common priori-
ties in terms of sustainability objec-
tives however it was very difficult to 
reach consensus about partial indi-
cators

the sustainability objectives and 
partial indicators were assessed as 
„correctly selected”

overall assessment of both work-
shops was very positive – partici-
pants highly valued those events as 
an opportunity to express their opin-
ions about planned actions

The sustainability assessment (2nd step) 
of considered projects was carried out 
by GIG, representatives of city councils 
directly involved in re-generation proc-
esses and also – in case of city of Bytom 
- other stakeholders (representatives of 
local business, representatives of local 
self-government). All participants have 
used weighting algorithms to evaluate 
prepared for those projects funding appli-
cations. Quantitative results showed that 
project Revitalisation of former coal mine 
„Sosnowiec” achieved 55 points and ac-

•

•

•

•

•

•

•
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cording the Best Practice criterions is con-
sidered as „good practice”. Project Hala 
sportowa w Dolomitach Sportowej Dolinie 
achieved 56,6 points and according the 
Best Practice criterions is considered as 
„good practice” (Sokół 2005).

However, the lack of direct citizen par-
ticipation in the BPM-procedure can limit 
the confidence of the sustainability evalu-
ation. Conversely, the RESCUE approach 
assumes that target selection should be 
based on a gathering of technical ex-
perts, decisionmakers, and citizens from 
various backgrounds. Furthermore it is 
unclear how the Best Practice criterions 
are set and if they can be useful for differ-
ent kinds of brownfield projects. 

REVIT

Special example of approach which aimed 
to assess sustainability of regeneration 
plans for a brownfield site, demonstrates 
the case of the planning workshop organ-
ized by project REVIT (Towards More Ef-
fective and Sustainable Brownfield Revi-
talization Policies) which is funded by the 
Interreg IIIB programme.

By definition a workshop on itself does not 
constitute a methodology for sustainability 
as-sessment; however lessons learnt from 
this case study can definitely contribute to 
the discussion about approaches under-
taken to assess sustainability of brown-
fields regeneration.

In October 2005 a sustainability assess-
ment workshop was implemented at the 
site ‘‘Güter-bahnhof Bad Cannstadt’’ — a 
former goods station in Stuttgart (LANG-
ER et al. 2006a; LANGER et al. 2006b). 
As the workshop showed fundamental 
differences to the original SAT, it is justi-
fied to present it as separate approach. 
The workshop was addressed to general 
public however evaluation of participants 
composition shows that the event should 
be categorized as expert participation (as 
only institutional stakeholders participat-
ed) (Franz & Okuniek 2006).

The main purpose of this workshop was 
to present a feasibility study and set up 
priorities on sustainability objectives and 
indicators in terms of site redevelopment 
in three thematic areas:

Urban development and planning 
processes

Environmental and social issues

Economy and Traffic

After some introductory presentations, 
the participants were assigned to specific 
working groups. The process of rand-
omized assignation supposed to produce 
groups of equal size and comparable 
structure. The discussions which took 
place in the working groups were target 
orientated and aimed to select sets of pri-
orities for considered thematic areas. In 
the final session, the results were briefly 
presented by the moderators (Langer et 
al. 2006b).

It should be highlighted that the response 
to the workshop was very good: although 
only personal letters were sent to pub-
licize the event - almost 100 people at-
tended. An evaluation of the list of at-
tendees showed that 30% were employed 
by the municipality of Stuttgart, 10% of 
participants attended the event as repre-
sentative of a political party and less than 
10% of participants attended the event as 
representative of citizens` initiative: the 
Veielbrunnen Citizens‘ Initiative (Franz & 
Okuniek 2006)

The remaining body was composed of 
representatives of the economy, planners, 
and scientists. An analysis of the evalua-
tion questionnaires filled by participants, 
showed very positive results. A great 
majority of respondents assessed this 
op-portunity to express their opinions as 
‚adequate‘ or even ‚more than adequate‘. 
More than 70% of respondents rated se-
lected for urban planning sustainability 
objectives and indicators as ‚very helpful‘ 
or ‚helpful‘, however their concrete ap-
plication in the project Güterbahnhof Bad 
Canstadt was judged more critically.

•

•

•
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It has to be mentioned that when the 
REVIT planning workshop took place, a 
master plan for the site had already been 
adopted by the local council, while the 
content of a feasibility study reached the 
public debate on that occasion for the first 
time. (LANGER et al. 2006a: 6). For the 
city of Stuttgart this workshop was an in-
novation. ”So far, public events and par-
ticipation processes dealing with issues 
of urban development in Stuttgart were 
mainly conducted in conformance with 
relevant legal regulations and require-
ments laid down in the Building Code. 
For this reason, events such as the REVIT 
Planning Workshop do not form part of 
the administrative routine (…).” (LANGER 
et al. 2006a: 6)

RAF

The final approach considered in this 
compari-son study is the Redevelopment 
Assessment Framework (RAF) method-
ology developed by a the British EPSRC 
funded SUBRIM consortium (Sus-tainable 
Urban Brownfield Regeneration: Integrat-
ed Management). The RAF facilitates the 
development of site specific indicators, 
using a par-ticipatory approach, which al-
lows for the monitoring of the sustainabil-
ity of Brownfield Redevelopment Projects 
in an inclusive way throughout a site’s life 
cycle. 

The RAF has a lot in common with the 
tools described above. However, while 
the SAT, the SAT-BPM and the REVIT-Tool 
are mainly developed for the start phase 
of a brownfield redevelopment project, 
the RAF-process “can and should be un-
dertaken or reviewed at each phase of 
the BRP life cycle.” (Pediati et al. 2005, 
p. 177-181). Further-more the RAF is not 
meant to be realized with a one day work-
shop, but with a minimum of two half-day 
workshops. 

The RAF consists of six phases (Pediati et 
al. 2005, p. 177-181): 

Team building: Identification of rel-
evant stakeholders and creating a 

1.

group of approximately 12 stake-
holders. 

getting the facts right: Compiling of 
the relevant information and giving 
it to the stake-holders prior to the 
workshops.

preparing the ground: “adequate 
considera-tion of all strategic docu-
mentation relating to the develop-
ment which has, in most cases, al-
ready been subject to public consul-
tation.” (Pediati et al. 2005, p. 179)

setting the priorities in a workshop: 
“the stakeholders first identify and 
agree the principles of sustainable 
development, which they regard 
as relevant to the specific BRP, in a 
deliberative manner. To facilitate 
decision-making over the priorisa-
tion of the principles, a ranking tool 
which consists of a matrix has been 
developed.” (Pediati et al. 2005, p. 
179) After this the “stakeholders 
collectively iden-tify the main im-
pacts, both positive and nega-tive, 
perceived or expected to occur, as a 
result of the BRP. […] Stakeholders 
choose the most important issues 
for which they believe monitoring 
indicators should be developed.” 
(Pediati et al. 2005, p. 179) At the 
end of this phase a list of prioritized 
issues which are judged to be the 
most important for the project by the 
stakeholders.

designing the indicators: In a meet-
ing between the lead partner and 
the relevant LA officer the indica-
tors are designed on the basis of the 
priorities set by the stakeholders. 
As a further help an indicator de-
velopment tool - it includes a com-
pendium of existing indicators - was 
developed. 

putting it all together: In a second 
workshop the list of indicators is 
presented to the stakeholders. They 
have the chance to modify the list. 

2.

3.

4.

5.

6.
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“Having identified the final list of 
indicators, participants consider the 
targets which would signify a sus-
tainable or unsustainable state for 
each individual indicator, taking into 
account local conditions.” (Pediati et 
al. 2005: p. 181)

This list of indicators can then be used for 
the evaluation of the sustainability of the 
brownfield project. “The RAF is designed 
to be an iterative process to be undertaken 
at each point in the BRP life cycle, which is 
compatible with the planning process and 
the forthcoming changes.” (Pediati et al. 
2005: p. 181)

Comparison

Presented in this study approaches for 
sustainability assessment shows many ob-
vious and superficial similarities, however 
the most important parameters like scope 
of exercise, objectives and indicators used 
to define sustainability, type of evaluation 
and implementation of participation prin-
ciples make them significantly different. 

All methodologies aim to evaluate sustain-
ability of regeneration projects but as the 
RAF intents to set up priorities and moni-
tor project performance across its life, SAT 
and BPM translate results of this process 
on funding application language. Conse-
quently type of evaluation – the RAF only 
qualitative but the SAT and the BPM also 
apply quantified measures - has to meet 
these specific requirements. The proce-
dures of quantified evaluation of regener-
ation projects in case of the BPM and the 
Quantified Assessment Model (QAM) of 
the SAT allow comprehensive monitoring 
of processes and effective comparisons of 
achieved results.

All discussions about sustainability assess-
ment methods always refer to conditions 
which have to be met if process attempt 
to be considered as sustainable - the 
sustainability objectives, against which 
project parameters will be weighted.

The RAF uses project specific objectives 

and indicators, correlated with principles 
of sustainable development set up by the 
Government for considered area, while 
the SAT assess sustainability of regenera-
tion projects against objectives and indi-
cators developed by interdisciplinary team 
of experts involved in the RESCUE project. 
The BPM demonstrated mixed approach, 
where the RESCUE objectives are modified 
accordingly to local condi-tions. In case of 
the REVIT workshop, the objec-tives and 
indicators were defined specifically for the 
site, and these indicators were already 
partly combined with benchmarks.

Although priorities selection, as well as 
sustainability assessment is done in each 
case by stakeholders, all methods tend to 
address participation issues differently. 
From one side of the scale we have public 
participation open for all institutional and 
non-institutional, organized and non or-
ganized stakeholders, recognized rather 
as community involvement (SAT) through 
expert’s (REVIT) and community repre-
sentatives participa-tion (BPM) to another 
side of the scale where, the RAF promotes 
main stakeholders group’s representa-
tives participation, restricting number of 
at-tendees to 12 experts per workshop.

Concerns about right number and com-
position of participants were expressed 
by the BPM authors however clear indi-
cations for organizations of future assess-
ments were not given. 

Like in the BPM and the RAF this can limit 
the confidence of the sustainability evalu-
ation. Con-versely, the RESCUE approach 
assumes that target selection should be 
based on a gathering of technical experts, 
decisionmakers, and citizens from various 
backgrounds.

Also the stage when stakeholders are in-
volved in process of regeneration makes 
significant difference in terms of type of 
decisions which are left for public consid-
eration i.e. the REVIT workshop was held 
after all major aspects of the project have 
been defined in principle on the political 
level, while the RESCUE approach and 
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Table 1 Comparison of different sustainability assessment approaches

SAT BPM RAF REVIT

G e n e r a l 
structure

Preparatory stage:

Selection of stakeholders 
and data collection

Step 1 - Actor collabora-
tion – one day work-
shop

Step 2 - Funding/ permis-
sion application prepa-
ration by the project 
developer

Step 3 - Quantified As-
sessment Model (QAM) 
for funding institution

Preparatory stage:

Selection of stakehold-
ers and data collection

Step 1 – prioritization of 
sustainability objec-
tives by stakeholders 
– one day workshop

Step 2 – quantified 
evaluation of quality 
/sustainability of revi-
talisation projects 

Preparatory stage:

Phase 1. Team building 

Phase 2. Data collection

Phase 3. Preparing the 
ground

Participatory development 
of indicators 

Phase 4. setting the priori-
ties – half-day workshop 

Phase 5. designing the in-
dicators

Phase 6. final selection 
and evaluation of the 
sustainability indicators 
– second half-day work-
shop

Preparatory stage:

Selection of stakehold-
ers and preselection of 
objectives and indica-
tors

One day workshop: 
Feasibility study discus-
sion and priorities se-
lection

Aim To increase the quality of 
the planning process of 
brownfield projects. 

To assess sustainability of 
brownfield regeneration 
projects and to provide 
support for funding and/or 
permission decisions

To assess quality and 
sustainability of brown-
fields revitalisation 
projects, where each 
funding organisation 
can review the project 
using own policy and 
priorities weights

To inform stakeholders 
about the sustainabil-
ity performance of a site 
across its life cycle and fa-
cilitate the development of 
site-specific indicators

To increase the quality of 
the planning process of 
brownfield projects.

To present feasibility 
study and set up pri-
orities on sustainability 
objectives and indica-
tors for site regenera-
tion. 

To increase the quality 
of the planning process 
of brownfield projects.

Scope Funding application prep-
aration using outcomes 
of project evaluation by 
stakeholders

Qualitative and quanti-
tative project perform-
ance evaluation by 
stakeholders and fund-
ing institution

Project performance evalu-
ation by stakeholders 

Dissemination informa-
tion about planed ac-
tivities and evaluation 
by stakeholders

Type of 
evaluation

Two fold: 

- Qualitative: through par-
ticipatory process

- Quantitative: Quanti-
fied Assessment Model 
(QAM) for funding or 
permitting institution

Two fold:

- Qualitative: through 
participatory process

- Quantitative: specified 
algorithms to weight 
selected objectives 
and indicators

Qualitative: through par-
ticipatory process

Qualitative: through 
participatory process

Compliance 
with fund-
ing body 
r e q u i r e -
ments

SAT proposes procedures 
for quantified evaluation 
to funding institution

BPM incorporates re-
quirements of relevant 
funding institution

None None

When is ap-
plied

Should be used in very 
early stage of the project: 
if it is used for a more ad-
vanced project, it serves 
for evaluation purposes

1 step takes place in ini-
tial phase of revitalisa-
tion process while 

2 step should be ap-
plied on latest stages of 
project development

Can and should be under-
taken or reviewed at each 
phase of the BRP life cycle

Planning and design 
phase: when mas-
terplan was already 
adopted 

To whom is 
addressed

Developer/ owner/ fund-
ing provider/ stakeholders

Developer/ owner/ 
funding provider/ stake-
holders

Developer/ owner/ stake-
holders

Developer/ owner/ 
stakeholders

Used tech-
nique of 
part ic ipa-
tion

Workshop (1 day) Workshop (1 day) Workshop (2days) Workshop (1 day)

Who par-
ticipates? 

Institutional and non-insti-
tutional stakeholders 

Institutional stakehold-
ers

representatives of various 
groups of interests 

Institutional stakehold-
ers

R e c o m -
m e n d e d 
number of 
participants

No restrictions Not specified Number of participants 
specifically restricted - 
around 12 experts

No restrictions 
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the BPM features a workshop at a very 
early stage of the project, i.e. at a time 
when an idea has been conceived but no 
master plan has been developed yet. The 
RAF intents to be linked even closer with 
processes taking part on each stage of 
project development as this exercise can 
and should be undertaken or reviewed at 
each phase of the project life cycle.

Adapted participation procedures, number 
and composition of participants, stage of 
project development, when stakeholders 
are involved, not only shape type of dis-
cussion, but first of all give legitimacy for 
taken decisions and ensure social accept-
ance for planed actions. 

Conclusions

Numerous inventories of sustainability 
indicators for different topics have been 
developed over the years. The question is 
how these indicators - and the objectives 
they are based on – can be “integrated 
into an answer as to whether something 
is sustainable or not” (Morse et al. 2001: 
p. 1) and furthermore how this decision 
can influence project or land use planning 
practice. This holds true for the brownfield 
regeneration. How sustainability can be 
assessed for brownfield regeneration was 
discussed in different research projects and 
networks. The EU-funded project RESCUE 

developed a set of indicators and the Sus-
tainability Assessment Tool, the Interreg 
IIIB REVIT developed a set of site specific 
indicators which were further developed 
in a participatory workshop in Stuttgart. 
In Poland a modification of the RESCUE 
SAT – the Best Practice Methodology (BPM) 
- was proposed jointly by the Central Min-
ing Institute and the Voivodship Fund for 
Environmental Protection and Water Man-
agement, both in Katowice. SUBRIM de-
veloped the Redevelopment Assessment 
Framework methodology.

All four approaches to the assessment 
of brownfield project sustainability are 
based on the understanding that not all 
sustainability objectives can not be equal-
ly relevant for all brownfield sites. All four 
approaches concluded that the definition 
and weighting of site specific indicators 
should be carried out through a stake-
holder participation process. Each case 
study described above involved partici-
pation, participation issues were tackled 
differently. These differences in procedure 
directly influence the type and level of 
discussion, legitimacy of decisions taken 
and at the same time the social accept-
ability of planned actions. While all four 
approaches are still at the experimental 
stage, the SAT has been trialled on live 
projects and constitutes a ‘proof of con-

Evaluation 
of partici-
patory ap-
proach

Post-workshop evaluation 
questionnaire

Lack of information Lack of information post-workshop evalua-
tion questionnaire

Objectives 
and Indica-
tors

Relevant to the project, 
however selected from set 
of sustainable objectives 
and indicators developed 
by RESCUE. Addressed by 
the project developer

Based on sustainable 
objectives and indi-
cators developed by 
RESCUE, modified and 
extended according 
specific project/funding 
institution requirements

Project specific – proposed 
by process facilitators for 
discussion and selection 
during workshops.They 
are correlated with gov-
ernmental objectives/prin-
ciples of SD 

Set up by workshop or-
ganizators. Discussed 
and overworked during 
the workshop

P r a c t i c a l 
a p p l i c a -
tions

Trial as a role play in the 
former mine Radbod in 
Hamm, German, in 2004.

Former mine Sosnowiec 
in Sosnowiec and Do-
lomites Sports Valley in 
Bytom, Poland, in 2004

Yes, in UK Former Goods Station 
Bad Cannstatt in Stutt-
gart, Germany, in Octo-
ber 2005

Comments The SAT combines a clas-
sic participatory workshop 
with the process of appli-
cation for funding. 

The BPM combines a 
workshop with the proc-
ess of application for 
funding. 

The RAF combines classic 
participatory workshops 
with a project perform-
ance evaluation across the 
lifecycle of a project

This is not a method-
ology for a complete 
sustainability assess-
ment, but focuses on 
the methodology for a 
objectives/indicators 
workshop.
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cept’. The SAT – or modifications thereof – 
has had the widest take up and is gaining 
increasing international recognition and 
acceptance. However, the evaluations of 
the different workshops showed that there 
was constructive criticism about details of 
the approaches but that the overall ap-
proach of workshops as part of a sustain-
ability assessment was regarded as fruit-
ful by the participants. The different ideas 
about how to implement the prioritisation 
and the project assessment in the com-
pared approaches show that the use and 
the further development of the presented 
tools is clearly a learning process. 
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4.1 An early assessment of JESSICA:
Love at first sight?

Nico Groenendijk

ABSTRACT

Because of the specific nature of brownfield regeneration specific financial techniques 
and instruments are required. The use of such techniques and instruments should result 
in efficient and equitable cost-, profit- and risk-sharing arrangements between pub-
lic and private actors. In this paper the main elements of such PPP-arrangements for 
brownfield regeneration are discussed first. Attention is then paid to the new JESSICA 
programme (Joint Support for Sustainable Investment in City Areas). It is argued that the 
revolving fund mechanism that is at the heart of JESSICA does solve some of the specific 
problems associated with financing brownfield revitalization but certainly not all. Al-
though clearly enhancing the financing potential for brownfield regeneration, JESSICA is 
not necessarily adequate in establishing equitable and efficient financial arrangements 
on the project level. Secondly, JESSICA probably overkills, in the sense that the JESSICA 
framework is quite complicated and could well become a straitjacket rather than a tai-
lored suit.

Introduction 

In 2006 the European Commission intro-
duced JESSICA: Joint European Support 
for Sustainable Investment in City Areas. 
JESSICA aims at innovative financing of 
urban redevelopment, including brown-
field regeneration, by using revolving 
funds to provide loan financing. Right now 
(February 2007) the exact set-up of the 
JESSICA programme is not entirely clear. 
A Commission Regulation is expected 
soon as well as a preliminary evaluation 
of the programme.

This paper discusses whether JESSICA is 
suited for solving the specific problems 
associated with financing brownfield re-
vitalization. The paper is structured as 
follows. First, an overview is given of the 
main financial issues involved in brown-
field regeneration. Secondly, JESSICA is 
dealt with. What does JESSICA aim for? 
How does it work? Thirdly, the suitability 

of JESSICA is critically assessed.

Financial aspects of brownfield 
regeneration

If brownfield revitalization was always 
commercially profitable in a straightfor-
ward way, brownfield sites would self-de-
velop, and such re-development would 
be largely private-driven. Unfortunately, 
only a small minority of the brownfield 
sites are of the self-developing kind (so-
called A-sites in the CABERNET terminol-
ogy). If the land value after reclamation is 
not outweighed by the reclamation costs, 
commercial development is not likely (B- 
and C-sites).

Taking private development as point of 
departure, brownfield regeneration can 
encounter two types of market failure. 
First there are externalities: costs and/or 
benefits that are highly relevant to the 
project as such but are not taken into 
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account by the private developer. Social 
costs and benefits (i.e. costs and benefits 
to society at large) may be disregarded. 
Examples are the benefits resulting from 
economies of scale in remediation efforts 
and the enhancement of social cohesion 
in communities by brownfield revitaliza-
tion. Another possibility is that private 
developers do not take into account costs 
and benefits to other private and public 
parties. Example are the cost-saving ef-
fect of a more efficient use of existing in-
frastructure after regeneration has taken 
place, new business opportunities and the 
increase in tax revenues for local govern-
ment. With externalities occurring, com-
mercial viability of brownfield regenera-
tion does not necessarily correspond to 
economic viability. Projects may be eco-
nomically viable (in the sense that total 
benefits for all parties involved exceed 
total costs) and at the same time be un-
profitable from the perspective of a single 
actor. What we need then are financial ar-
rangements by which costs, benefits and 
profits are shared on a more equal basis, 
making all parties better-off.

Secondly, brownfield regeneration in-
volves uncertainty, risk and ignorance. 
Such uncertainty concerns the impact of 
actual and acceptable site contamination 
on redevelopment costs, which in most 
case only becomes clear once redevelop-
ment has started. Such uncertainty also 
concerns (future) liability issues and their 
impact on future land value. When deal-
ing with risk and uncertainty, it is impor-
tant that those actors that can influence 
the level of risk and uncertainty are direct-
ly involved in the project and that there is 
an efficient and equitable risk-sharing ar-
rangement for risks that cannot be borne 
by single parties.

Financial incentives

In the case where private development 
is hampered by the market failures ad-
dressed above, there are some rather 
straightforward financial incentives that 
public authorities can use to win private 
developers over, like cash grants, loans, 

tax incentives and capital attraction in-
centives (loan guarantees, companion 
loans). Moreover public authorities can 
provide risk insurance and relief, liabil-
ity relief and planning an land assembly 
assistance. See Groenendijk (2006) for a 
more detailed overview. The idea here is 
to internalize (future) public benefits by 
bringing additional (current) benefits of 
brownfield redevelopment to the private 
developer.

Models of cooperation 

Whether a brownfield regeneration 
project is primarily undertaken by a pri-
vate developer or a public developer of-
ten depends on the ownership issue. If the 
site is publicly owned, it is relatively easy 
to take into account all public and social 
costs and benefits. Still, bringing private 
actors (and their costs and revenues) into 
the equation makes perfect sense. This 
could be done in the operating and main-
tenance phase; seeking (partial) private 
financing is yet another possibility.

The two cases described above can be 
labelled private development with public 
assistance respectively public develop-
ment with private assistance. As such they 
do not really represent real public-private 
partnerships (PPPs). The idea with PPPs is 
that public and private parties cooper-
ate throughout the entire project cycle or 
main parts of that cycle. That project cycle 
consists of taking the initiative, planning, 
financing, the actual site (re)development, 
building, and operating and maintenance 
of commercial facilities and of public fa-
cilities. Two different types of PPP can be 
discerned.

First there is PPP for Procurement & Con-
cession. The idea here is that public au-
thorities are the lead project partner but 
with procurement & concession of specific 
project phases to private parties. This is 
what the European Commission (2004) 
has labelled purely contractual PPPs. 
Examples are DFBT-projects (turnkey-
projects, in which the private actor de-
signs, finances, builds and transfers the 
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site) and BOT-projects (build, operate and 
transfer). In our view, projects that only 
involve the private sector in the financing 
phase, are not real PPPs. 

Secondly, there is PPP Alliance, in which 
private and public parties cooperate on an 
equal basis throughout the entire project 
cycle. This is what the European Commis-
sion (2004) calls institutionalised PPPs.

Table 1 shows the main similarities and 
differences between the four models of 
cooperation.

These four models are of course arche-
typical. In practice two or more models 
may be combined. For instance, within a 
public development the planning and fi-
nancing may be a cooperation between 
the public and the private sector, with the 
site development being taken care of by 
government, and building activities being 
procured to private parties. Alternatively, 
within a Alliance model site development 
may be procured to a specialized reme-
diation contractor.

Financing techniques for PPP

If a project is developed publicly (with 
private assistance) or by means of PPP, 
single financial incentives are not suffi-
cient anymore. More complicated financ-

ing techniques are needed, very often in 
combination with one another and with 
the financial incentives mentioned.

Tax increment financing

Tax Increment Financing (TIF) has been 
used in the US for a variety of economic re-
vitalisation efforts (Bartsch & Wells, 2003). 
TIF is built on the idea that a brownfield 
initiative will create new value and that 
this future value can be leveraged to fi-
nance some of the activities needed for 
redevelopment. Central to TIF is the antic-

ipated growth in 
taxes the com-
pleted project 
will generate. 
As a first step 
g o v e r n m e n t 
determines the 
property tax 
income from a 
TIF district (dif-
ferent taxes like 
corporate taxes 
or sales taxes 
could also be 
used). As invest-
ment in the TIF 
district increas-
es and the tax 
base improves, 
tax revenues 

beyond the original base level —the in-
crement— can be linked to these invest-
ments. 

Obviously, there is lag between invest-
ment and tax increment. Subsidies, tax 
incentives, soft loans result in higher ex-
penditure and/or lower revenue during 
redevelopment and higher tax revenue at 
a (much) later stage. Typically, TIF uses a 
10-25 year time span. The costs of pre-
financing can simply be borne by gov-
ernment, or can be by-passed by means 
of using TIF bonds, that are issued by 
(municipal) governments that use the tax 
increment to pay off the debt. These TIF 
bonds are issued for the specific purposes 
of the redevelopment: acquiring and pre-
paring the site, upgrading utilities, streets, 

Stage/model I.
Private 
development

II. 
Public 
development

III.
Procurement & 
Concession PPP

IV. 
PPP Alliance

Initiative Private Public Public Private, public

Planning Private, with 
public assistance

Public Possibly private Private, public

Financing Private, with 
public assistance

Public, with 
private assistance

Possibly private Private, public

Site development Private Public Possibly private Private, public

Building Private Public Possibly private Private, public

Operating & 
maintenance 
(commercial 
facilities)

Private Private, public Possibly private Private, public

Maintenance of 
public facilities

Public Public Public Private, public

Table 1: Four models of cooperation
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or parking facilities, and carrying out oth-
er necessary site improvements. Special 
purpose bonds such as TIF bonds can be 
an ideal tool for brownfield projects, and 
can be combined with other types of fund-
ing, such as grants or loans.

One of the main advantages of TIF is that 
all kinds of positive externalities can be 
captured and internalized. Setting up and 
managing TIF can however be complicat-
ed. It requires a high level of technical ex-
pertise. Moreover, actual tax increments 
may fall short of expectations, if the re-
development project fails or its economic 
impact is less than expected.

TIF as it was described above is project-
specific, with the tax increment of a spe-
cific redevelopment project being used 
to offset the projects investment. TIF can 
also be used as a revolving TIF, in which 
case the tax increment caused by an ear-
lier project is used for investment in new 
projects.

Revolving Loan Fund

A Revolving Loan Fund (RLF) generally is a 
fund that is formed with initial seed capi-
tal and then used to make “soft” loans 
for brownfield clean-up. The fund is re-
plenished as loans are repaid, with the 
repayments that are ploughed back into 
the fund being used to make new loans 
for clean-up. Governments can jump start 
a RLF by providing the initial seed capital, 
but large remediation contractors, private 
developers, and financial institutions can 
also be involved as initial financiers.

Benefit sharing & claw-back

If public funding is offered to brownfield 
redevelopment, it is possible to impose 
claw-back provisions if actual costs are 
lower than expected, or if values are high-
er. The idea here is to make sure, through 
subsidies or other financial means, that 
private developers “get” the benefits they 
need, but to cream off “excess” benefits. 
Benefit-sharing is often used with subsi-
dies but can also be used in the case of 

loans (with the level of repayments being 
determined by the level of benefits).

Development charges

Yet another way for the public sector to 
pick up the uplift in value due to spe-
cific redevelopment activities is the use 
of development charges, of which there 
are two main types (The Allen Consulting 
Group, 2003):

developer charge. Developers are 
asked to pay for their fair share 
of facilities and services which will 
be beneficial to their project. This 
charge is a “price” paid by the de-
veloper based on the user-pays-
principle;

cost impact mitigation payments. 
The developer is required to meet 
the costs arising from the unantici-
pated demands of the development 
or to compensate for the detrimental 
environmental effects of the project 
(polluter-pays-principle).

Development gains taxes are a mixture of 
Tax Increment Financing (TIF) and devel-
opment charges. They are similar to TIF in 
that they are based on (expected) increas-
es in property value. They have in com-
mon with developer charges that they are 
linked to specific events in the develop-
ment process, for instance the granting of 
full planning permission. An example of a 
development gains tax is the proposed UK 
Planning Gain Supplement (HM Treasury, 
2005).

(Integrated) contracts

If PPP Procurement & Concession is cho-
sen as the development model, the main 
financial instrument used will be contract-
ing. If more than one stage of the project-
chain is put in the hands of the same 
contractor, these contracts are called inte-
grated contracts. So far, experiences with 
DBFM contracts have largely been limited 
to larger infrastructural projects. Within 
that context, basically, three types of fee 

•

•
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have been used (PPP Knowledge centre, 
2003):

Availability fee. Most DBFM contracts 
involve a payment regime based on 
availability and performance. If only 
part of the infrastructure is availa-
ble for use, the payment is reduced 
by an amount proportional to the 
non-availability. In extreme cases 
this may mean that no payment is 
made at all. Corrections for poor or 
substandard performance are often 
made by means of a penalty points 
system. In extreme cases, substand-
ard performance may even lead to 
cancellation of the contract;

User/consumer fee. The most obvi-
ous example is the use of tolls. By us-
ing tolls, the government can reduce 
the investment cost for the project –
provided that the volume risk can be 
predicted with a reasonable degree 
of certainty. It is the degree to which 
the service-provider can generate 
revenues from a concession that de-
termines the amount of additional 
government funding that is required 
to make the project viable;

Mixed user fee. In the case of projects 
in which volume risks are a factor it 
is possible to share these risks. In 
such cases a ‘shadow toll’ can be 
levied. This is a system in which the 
government pays the service-pro-
vider a fee for every registered user 
of the infrastructure concerned. This 
can be done by introducing a mech-
anism whereby the risk of extremely 
low traffic volumes and the benefit 
of extremely high traffic flows can be 
shared between the project consor-
tium and the government.

Translating these fees into integrated con-
tracts for brownfield redevelopment re-
quires some creativity and examples from 
real life are yet missing. However, there 
are some experiences with integrated 
services by remediation contractors. The 
idea here is to let remediation be done by 

a.

b.

c.

a remediation contractor at a fixed clean-
up price, with guaranteed full indemnifi-
cation for future liabilities, as remediation 
contractors are in the position to optimally 
assess risks and can apply innovative re-
mediation methods.

Integrated contracts can be used to cap-
ture the uplift in economic values after 
redevelopment by means of the conces-
sion mechanism, if operating and mainte-
nance contracts are to be newly procured 
or renegotiated after a certain period of 
time. More generally, not selling land right 
out but maintaining a ground rent (lease) 
based on a percentage of the let-able rent 
achieved by the developer, can be a tool 
to capture the uplift in land value after the 
initial phases of development.

JESSICA 

The Bristol Accord of December 2005 es-
tablished the principles of a common EU 
urban policy. European Parliament and 
other EU actors have repeatedly called 
for sustainable urban development to be 
included within the mainstream of cohe-
sion policy and EU Structural and Cohe-
sion Funds, rather than within the com-
munity initiative framework. In line with 
the objective of the re-launched Lisbon 
Strategy the European Commission has 
put forward its strategic approach for the 
next cohesion policy programming period 
2007-13, of which JESSICA is part.

JESSICA is an optional facility for the 
programming period 2007-13 of the EU 
Structural Funds, involving the European 
Investment Bank (EIB) and the Council of 
Europe Development Bank (CEB).  The EIB 
and –on a smaller scale- the CEB have 
been financing urban renewal and devel-
opment projects for many years through 
targeted loan financing. The European 
Commission also has been involved in ur-
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ban development through the community 
initiative URBAN II.

The objectives of JESSICA

JESSICA starts from a twofold presump-
tion:

there will be increasing investment 
needs for sustainable urban devel-
opment, but available public funds 
are scarce, necessitating contribu-
tions by the public and banking sec-
tor;

the administrative and technical ca-
pacity within urban authorities often 
does not match ambitions.

These two presumptions have resulted in 
two main objectives:

leveraging in additional resources 
that are suitable for PPPs and, in 
general, for urban renewal and de-
velopment projects, without aggra-
vating public finance and debt;

contributing financial, technical and 
managerial expertise from special-
ised institutions such as the EIB, the 
CEB and other International Finan-
cial Institutions (IFIs).

How does JESSICA work?

Under JESSICA grants from the Opera-
tional Programmes (OPs) may be trans-
formed into (repayable) loan assistance. 
This transformation is done by contribu-
tions from OPs to either Urban Devel-
opment Funds (UDFs) or Holding Funds 
(HFs). These contributions are eligible 
for ERDF interim payments. UDFs invest 
in PPP-projects aimed at urban renewal 
which are included in so-called Integrated 
Urban Development Plans (IUDPs). HFs 
invest in several UDFs. Apart from con-
tributions from OPs, UDFs and HFs will 
also be funded by public authorities, the 
private sector and/or IFIs.

The idea is that the Managing Authorities 
(MAs), after publishing a call for expres-

•

•

1.

2.

sion of interest, evaluate and select UDFs 
or HFs. The EIB itself can be selected as a 
HF. After selection MAs negotiate and sign 
funding agreements. These agreements 
set out the conditions for loan assistance 
and the planning, monitoring and report-
ing requirements. 

UDFs in their turn select specific urban 
development projects. In project selection 
and management UDFs can use the exper-
tise of the EIB, CEB and other IFIs. These 
projects have to fall within the ERDF/CF 
scope of intervention and have to be part 
of an IUDP. Next to financial mechanisms 
supplied by the UDF (equity, guarantees 
and subordinated loans), it is possible that 
these projects receive grant support from 
OPs. OPs contributions that are repaid to 
the UDF must be reinvested into urban 
projects, if possible by the same UDF. The 
UDF thus functions as a revolving fund.

Assessment

It is clear that JESSICA primarily is a fi-
nancing technique aimed at setting-up 
revolving loan funds (RLFs). From the 
perspective of brownfield regeneration 
the first relevant question than is whether 
JESSICA contributes to solving the market 
failures mentioned above: externalities 
and risk & uncertainty. The second ques-
tion is whether JESSICA has additional 
merits or demerits.

JESSICA and market failures

RLFs have been put forward as one of the 
possible financing techniques for brown-
field redevelopment projects. The main 
advantage of such RLFs is that “soft” loans 
can be issued, making it more attractive 
to private developers (or PPPs) to take on 
such projects. The advantage of RLFs by 
comparison with grant financing is that 
the investment character of such projects 
is made explicit. Furthermore, scarce re-
sources can be re-used.

RLFs thus are able to deal with a specific 
type of externalities namely situations 
where private developers do not suffi-
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ciently take into account social benefits 
of redevelopment and redevelopment 
does not take place on an appropriate 
level (from the perspective of society as 
a whole). RLFs are also able to deal with 
elements of risk & uncertainty by issuing 
subordinated loans and/or guarantees 
(venture capital). Such RLFs have for in-
stance been established already in the UK 
(English Cities Fund, ECF) and in France 
(Caisse des Depôts).

However, what RLFs do not deal with is 
the possibility to internalize externalities 
in terms of future private benefits of re-
development, as can be done by benefit-
sharing- and claw-back arrangements 
and/or development charges. One could 
argue that JESSICA concentrates on one 
specific stage in the development proc-
ess (financing in the restricted sense) and 
one specific type of project costs (costs of 
financing) but the facility does not neces-
sarily lead to comprehensive cost-/ben-
efit- and risk-sharing arrangements on a 
project basis. Other financial incentives 
and financing techniques may be just as 
significant as RLFs and should be used in 
combination with RLFs.

If the JESSICA system of UDFs and HFs 
really is indeed an optional facility only, 
there will not be a problem. However, be-
cause of scarcity of resources, it could well 
be that JESSICA’s UDFs and HFs become 
the default way of handling the financial 
part of urban redevelopment, including 
brownfield regeneration.

Additional (de)merits of JESSICA

The second objective of JESSICA is to pro-
vide technical, financial and administra-
tive expertise through the involvement of 
IFIs like the EIB and the CEB. Using such 
expertise and making better use of best 
practices et cetera obviously makes sense. 
Yet, with the JESSICA framework comes 
a whole set of –administrative- require-
ments, including the following:

-UDFs have to come up with a business 
plan specifying the target market, the 

operational budget, ownership structure, 
pay-back conditions, exit and winding-up 
provisions et cetera. These requirements 
are partly due to the fact that JESSICA 
is part of the structural measures (and 
grants are “transformed” into capital) 
rather than being a separate investment 
programme (within the EIB or within a 
newly established EU loan fund);

the PPPs and other projects that are 
funded by UDFs have to be included 
in an integrated plan for –sustain-
able- urban development which 
deals with the physical and social 
aspects of redevelopment and with 
the issue of citizen participation. No 
guidelines for such plans exist at 
present, but they will be issued for 
sure;

although the JESSICA programme 
is not yet specific on the legal form, 
PPPs that are to be funded by the 
UDFs have to be “independent legal 
entities”.

MEPs have already expressed their con-
cern about the complexity of the JESSICA 
instrument (REGI Committee Meeting, 22 
November 2006, Brussels). The question 
then is: do we need JESSICA to enhance 
the use of technical and managerial ex-
pertise in the field of brownfield regen-
eration? Will it –for instance- still be pos-
sible to get EIB funding (and with that: 
EIB expertise) for regeneration projects 
without using the JESSICA facility? Behind 
these questions is a more fundamental 
one: why this complicated transformation 
of Structural Funds resources into loans 
rather than simply increasing the direct 
involvement of the EIB (the largest RLF in 
the world …) in urban development?

Conclusions

Two conclusions can be drawn. First, RLFs 
backed by IFIs like the EIB clearly enhance 
the financing potential for brownfield re-
generation, but JESSICA (and its focus on 
such RLFs) is not necessarily adequate in 
establishing equitable and efficient cost/

•

•
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benefit- and risk-sharing arrangements 
on the project level. Secondly, JESSICA 
probably overkills, in the sense that the 
JESSICA framework is quite complicated 
and could well become a straitjacket rath-
er than a tailored suit.
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Accounting for Uncertainties

A Multitude of Uncertainties

When assessing the economic prospects 
of a project and the capital budget need-
ed for the project it is necessary to make 
a forecast for future cash flows. Thereby, 
one must deal with uncertainties encom-
passing projected variables and param-
eters. The level of uncertainty influences 
the decision not only of project managers, 
but also of other project participants such 
as potential lenders. This is obviously true 
for project finance where the loan is ini-
tially based on projected cash flows only 
– thus the great deal of attention paid 
to risk management measures (Nevitt & 
Fabozzi 2000: 1, 9-27).

The same applies for brownfield redevel-
opment projects which are characterized 
by complex contractual arrangements 
and a multitude of uncertainties. Many 

private investors are threatened by the 
multitude of uncertainties of remedia-
tion projects. Moreover, there is a lack of 
knowledge and information. If uncertain-
ties are adequately modelled and man-
aged, remediation projects may loose 
much of their threat. Thereby, it could be 
possible to convince other partners to join 
the project.

Besides, to model uncertainties in an 
adequate manner may help to prevent 
a disaster (liquidity planning), structure 
contracts and finance, and help to de-
cide among alternative risk management 
measures and with portfolio choice.

The uncertainties must be identified and, 
if possible, quantified in order to be able 
to manage them. All uncertainties re-
maining with the project company must 
be taken into consideration for financial 
projections. Questions posed and to be 
answered by investment and financial 

4.2 Developing a Model of Financing for Brown-
field Redevelopment: How to Integrate Con-
tamination Risks and Legal & Political Risks?

Lars Holstenkamp

ABSTRACT

The paper presents first results and ideas from an ongoing project dealing with the con-
struction of a private closed-end fund for the municipal area of Hannover, Germany. It 
is argued that for assessing the economic prospects of the project it is helpful to apply a 
Monte Carlo (MC) simulation approach. Thereby, it is possible to account for contamina-
tion risks. Questions that must be solved are (1) to find probability distributions for the 
uncertain variables and the correlations among these, (2) to adequately integrate legal 
and political parameters.

Despite its merits with regard to accounting for contamination risks in investment ap-
praisal a MC simulation may not be useful for every kind of risk. Integrating legal and 
political factors using a solely stochastic approach appears not to be convincing, since 
this kind of uncertainty results from the strategic interaction of agents. Therefore, the 
potential value of using game theory and institutional analysis is stressed.
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planning may include: Is the project eco-
nomically viable? Does it pay for equity 
holders to invest in the project? How 
should the portfolio be composed so 
that it matches the requested risk-return 
profile? How much money is needed to 
remediate the site taking into account 
that normally there is only a more or less 
rough estimate of the quantity and quality 
of the contamination?

In order to be able to answer questions 
related to investment and financial deci-
sions, it is therefore necessary to find ad-
equate techniques to integrate uncertain-
ties into appraisals.

Uncertainty, Risk, and Ambiguity

Uncertainty is defined here as a general 
category comprising risk and ambiguity. 
Risk denotes a negative or positive devia-
tion from expected value with an objective 
or subjective probability assigned to the 
event causing the deviation, whereas in 
the case of ambiguity no such probabil-
ity can be given. Note that risk therefore 
includes not only downside (“hazard” / 
“peril”) but also upside risk (“chance”).

Ambiguity and risk thus defined form 
ideal cases. Normally, people have at 
least a rough idea of the probability of 
an event leading to a deviation from ex-
pected value due to past experience, even 
if they cannot state explicitly a properly 
defined probability function (Laux 2003: 
117). While not totally extinguishing the 
role for ambiguity in investment planning 
and although there may be other math-
ematical tools for modelling intermediate 
cases, it is the main justification for the 
use of subjective probabilities built upon 
expert opinion. It is this understanding of 
the term “risk” which underlies the follow-
ing remarks.

Methods Usually Applied: Scenario 
and Sensitivity Analyses

A frequently used approach to integrate 
uncertainty into investment appraisal is 
scenario (“best, optimistic, pessimistic”, 
BOP) and sensitivity (“what-if”) analysis 

(for further details see Ross, Westerfield 
& Jaffe 2005: 214-219; Kruschwitz 2003: 
314-319) which explore how sensitive a 
net present value (NPV) calculation is to 
changes in underlying assumptions. With 
BOP analysis usually three scenarios are 
set up: A pessimistic, the expected (or 
best), and an optimistic forecast of all 
cash flows. With sensitivity analysis one 
parameter is changed while controlling 
the parameters, and the effects on the 
NPV of the investment are examined. 
One can also determine critical values for 
the different parameters, i.e. investigate 
at which value of the parameter the NPV 
becomes 0. A special case is break-even 
analysis where unit sales are varied (Ross, 
Westerfield & Jaffe 2005: 216-219).

Although scenario and sensitivity analysis 
present valuable information with regard 
to the importance of assumptions made 
about certain parameters, there are a 
number of drawbacks (Ross, Westerfield 
& Jaffe 2005: 216; Savvides 1994: 1, 5; 
Blohm, Lüder & Schaefer 2006: 236f.):

Holding other parameters constant 
while changing the investigated pa-
rameter makes sense if, and only 
if the variables are not related (i.e. 
stochastically independent). But this 
is certainly not the case for many 
variables in real life projects.

Both techniques do not allow for 
conclusions about the probability of 
deviations from the expected NPV. 
Thus, risks are not fully considered 
in these kinds of investment ap-
praisals. Moreover, no information is 
provided concerning expected value 
and variance (or standard deviation) 
of the whole investment. Therefore, 
sensitivity and scenario analysis are 
of little help for putting together the 
portfolio of a fund.

To set in the expected value for each 
parameter / variable will not neces-
sarily yield the most likely result for 
the whole project. Thus, the “ex-
pected” scenario may mislead about 

1.

2.

3.
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the most likely value for the decision 
criterion.

Most importantly: The selection of 
scenarios is quite arbitrary. And 
changes of parameters which have 
a huge impact on the decision crite-
rion may still be quite unlikely.

Applied to remediation projects this 
means that although it is possible to iden-
tify whether changes in parameters used 
in a scenario such as the quantity and the 
quality of contamination are crucial to the 
investment decision, it is not possible to 
fully account for uncertainties underlying 
these parameters. Although a scenario 
analysis may yield clearly arranged re-
sults, additional information regarding 
the likelihood of the scenarios is needed 
in order to make thorough decisions.

Outline of the Paper

The rest of the paper is organized as fol-
lows: The first paragraph gives a short in-
troduction to the research project out of 
which some preliminary results and ideas 
are presented in this paper. Moreover, 
uncertainties connected with the remedi-
ation of contaminated sites are grouped 
into six classes out of which two groups 
are extracted and discussed in detail in 
the following paragraphs: First, risks re-
sulting from uncertainties about the qual-
ity and quantity of contaminations; sec-
ond, risks emanating from the legal and 
political environment of the project. In the 
first case the idea of Monte Carlo (MC) 
simulations to account for this kind of un-
certainties is promoted. Problems to be 
solved here are to select the right prob-
ability function and to correctly model the 
stochastic dependencies. With regard to 
the case of legal and political risks it is 
argued that a stochastic approach may 
be less convincing. Game theory together 
with institutional analysis may provide a 
way out of this problem.

4.

Project Background

Private Fund Model for the City of 
Hannover

Ideas presented in this paper are part of 
an ongoing research program titled “Sus-
tainable Land Management Hannover”. 
The goal is to develop a private fund mod-
el to clean up and redevelop brownfields 
in the city of Hannover, thereby combin-
ing elements of closed-end funds, project 
finance, and public private partnership 
(PPP). For more details about the project, 
which is part of the REFINA program, see 
the description in this volume.

Uncertainties and their management play 
a central role in project finance as well as 
in PPP’s. A better allocation of uncertain-
ties is one of the rationales behind PPP’s 
(Grimsey & Lewis 2004: 13). As will be 
shown below, this also applies for the pri-
vate fund model which is to be developed 
within the project.

Risk analysis – comprising the identifica-
tion, valuation and modeling of uncertain-
ties – is a first step in the risk management 
process. It builds the basis for later stages 
such as the allocation and controlling of 
uncertainties (Wolf 2003: 48). 

Uncertainties Associated with Reme-
diation

Uncertainties associated with a contami-
nated land remediation project can be 
clustered into six classes:

operational uncertainties,

financial uncertainties,

supply uncertainties,

sales uncertainties,

environmental and natural uncer-
tainties,

uncertainties stemming from the 
legal, political and social environ-
ment.

•

•

•

•

•

•
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Two kinds of uncertainties are ana-
lysed in more detail in the follow-
ing paragraphs: First, contamina-
tion risks – where “risk” denotes the 
assumption that one can assign a 
probability function to this group of 
uncertainties – and second, legal & 
political risks, where it may be even 
more difficult to make a statement 
on probability.

Contamination risks can be seen as 
a special case of environmental un-
certainties. Although they are quite 
common with construction projects, 
the occurrence of contaminations is 
normally regarded as worst case. 
Naturally, this is different in the case 
of remediation projects. Thus, this 
kind of risk must be rated as one of the 
central categories of uncertainties.

Looking at it from different perspectives, 
at least five dimensions can be distin-
guished: The physical, psychological, le-
gal, political, and the financial dimension, 
which are, of course, highly interrelated. 
In figure 1 it is shown that physically nei-
ther the quantity nor the quality or type 
of the contamination of subsoil as well as 
buildings are known with certainty. More-
over, the evaluation of the contamination 
from a scientific point of view, but also 
by political actors and the wider public 
(psychological dimension), is uncertain. 
Within the political arena laws are passed 
or changed (political dimension) deter-
mining the risk that a claim is filed (legal 
dimension), which causes investments to 
be made (financial dimension).

Remedial investigations are made in or-
der to estimate quantity and type of the 
contamination of the site. Nevertheless, 
uncertainties remain, since the investi-
gation may be deficient and even if this 
is not the case, it is never possible to 
project quantity and type with total cer-
tainty. Moreover, remedial actions may be 
inaccurate or insufficient, take more (or 
less) time than estimated, and may pro-
duce more or less waste whose type is not 
known beforehand with certainty.

Some of the legal & political factors in-
fluencing project outcomes are already 
mentioned above. Changes in laws, li-
ability, and permissions needed to carry 
out the project are among the most 
prominent factors for the type of projects 
discussed here. As is analyzed in more 
detail below, risk management strate-
gies include remedial contracts and other 
forms of public private cooperation. But if 
such an arrangement can be made with 
the responsible authority, the conditions 
and time frame are not known exactly be-
forehand.

As argued above, all of these risks must 
be adequately modelled in an investment 
appraisal. The first type of risks, uncer-
tainties with regard to quantity and qual-
ity of contamination, can be mapped in a 
MC simulation.

Modeling Contamination Risks: 
MC Simulation

Basic Steps

A simulation approach to risk analysis has 
been proposed by Hertz as early as 1964. 
The main idea is to overlay the different 
risks and thereby generate an aggregate 

Figure 1: 
Cash Flows and Project Specifications
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probability distribution for the whole ar-
ray of risks.

A MC simulation can be broken down into 
five stages (Ross, Westerfield & Jaffe 2005: 
220-223; Savvides 1994: 3; Blohm, Lüder 
& Schaefer 2006: 245-253):

(1) Specify the Forecasting Model

A decision rule (e.g. NPV > 0) and there-
with a basic model is selected. All input 
variables determining the key figure are 
identified and the relationship between 
input variables and key figure are speci-
fied in functional form.

(2) Specify the Probability Distributions

A probability distribution is assigned to 
each uncertain input variable (e.g. nor-
mal, uniform, or triangular distribution). 
Two sources of information are possible: 
First, one can analyze historical data and 
use statistical methods (e.g. regression 
analysis). Using these kind of “objective” 
probabilities implies that the project in-
vestigated is comparable to those projects 
evaluated statistically. For unique projects 
and events, no objective probabilities 
exist. Second, one can assign subjective 
probabilities to the events causing the 
risks. To use expert opinion is an often 
applied approach.

(3) Specify the Dependencies Among 
Variables

Besides the probability distributions, one 
must also specify the dependencies which 
exist among the uncertain variables. Here, 
the same methods as 
under (2) can be ap-
plied. Correlation coef-
ficients are commonly 
used to express the 
stochastic dependen-
cies. But one can also 
use conditional prob-
abilities.

(4) Run the Simulation

After having set up the model, probabil-
ity distributions and dependencies among 
the variables, random numbers for the 
uncertain variables are computationally 
generated which comply with the condi-
tions specified under (2) and (3). The re-
sult of one simulation is one value for the 
key figure. By repeating the simulation 
several times, a probability distribution 
for the key figure is generated.

(5) Interpret the Results

The last step is the interpretation of the 
results which depends on the information 
needed to make a decision. MC simula-
tions are only an auxiliary tool for decision 
making. They do not include in itself deci-
sion criteria, but provide information for a 
given decision criterion. One can for ex-
ample calculate the probability of making 
a loss or use expected value and standard 
deviation / variance of the aggregated 
distribution for decision making.

Not only can cash flows of a single project 
be simulated. It is also possible to run a 
MC simulation for a portfolio of several 
investments (Blohm, Lüder & Schaefer 
2006: 315-317).

Cash-Flow Model – A Very Simple 
Example

In the following a very simple example of 
a MC simulation for a remediation project 
is given (for an example see also Jansen 
2006). We assume that an investigation of 

Cash Flow Calculation Values Year (t)

Expenditures for property fixed price (p1) p1= 50,000 Euro t = 0

Soil remedial actions cubature (qi) x costs per 
m³ (ci)

c1= 25 Euro/ m³
c2= 40 Euro/ m³

t = 1

Disposal volume (vi) x costs per 
m³ (di)

v1= ¼ q1

v2= ¾ q2

d1= 50 Euro/ m³

d2= 100 Euro/ m³

t = 1

Sales revenues fixed price (p2)
[depending on kind of 
contamination found on 
the site]

p2= 200,000 Euro
if q2 = 0 and

p2= 150,000 Euro 
if q2 > 0

t = 2

Table 1 Cash Flows and Project Specifications
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the site has been made, that no ground-
water treatment is necessary, and that the 
projected duration of the remedial action 
is one year. The following specifications 
are made:

The investment concept applied 
here is NPV. Future cash flows are 
discounted with a rate of 8% per 
year. The formula for NPV can be 
given as follows:

( )∑
= +

=
m

t
t

t

p
CFNPV

0 )1(
X

with t: year; m: time frame;
CFt: cash flows in year t; p: discount 
rate; X: vector of uncertain vari-
ables.

Quantity and type of contamination 
are the uncertain variables in this 
simple example. One could add fur-
ther uncertain variables which would 
make the model more complex. We 
will stay with only these two here. 
Both together determine the costs 
of soil remedial actions and waste 
disposal.

Contamination types are classified 
into two classes. The cubature to be 
excavated (quantity q1 of class 1) is 
normally distributed. The probability 
that another type of contamination 
(class 2) is found on the site is 10% 
with a uniform distribution function 
for the quantity q2 (see table 2).

Quantity and quality of contamina-
tion are statistically independent.

Running the simulation 1000 times 

1.

2.

3.

4.

results in the two probability func-
tions for the project NPV as shown 
in figure 2.

The last step is to interpret the re-
sult. Having run the simulation 1000 
times yielded a mean of  21,547.50 
Euro, a standard deviation of 
51,369.61 Euro, and a relative fre-
quency of loss of 0.112, i.e. 11.2%. 
Constructed in this way the project 
therefore leads to a positive NPV in 
almost 90% of the cases. Neverthe-

5.

Variable Type of Probability 
Distribution

Specifications

q1 normal distribution μ= 2,500 m³ 

s =500 m³

q2 uniform distribution 100 m³ < q2 < 2000 m³

Table 2:
Uncertain Variables: Probability Distributions

Figure 2:
Uncertain Variables: Probability Distributions

Figure 3: Upper and lower range limit for de-
viations of contamination costs according to 
Kerth / van de Griendt (2000)
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less, it is quite risky and whether one 
should start the project depends on 
the risk taking preference of the de-
cision maker.

Questions to be Solved

Expert Opinion and Subjective Prob-
ability

There are a number of reservations against 
the utilization of subjective probabilities 
which are central to a MC simulation as 
described above. But at least three argu-
ments can be made for subject 
probabilities: First, the informa-
tion needed to run a MC simula-
tion must be given anyway, e.g. if 
one is trying to assign a probability 
to a certain scenario – which is al-
ways subjective, but nevertheless 
needed to make a thorough ap-
praisal. Moreover, explicitly docu-
menting all information required 
by a simulation helps to structure 
the decision making process and 
to make it more transparent. 
(Maybe, the latter is the reason 
for some reservations.) Second, a 
number of mathematical enhancements 
exist which can account for information-
al problems (see e.g. Wiesmann 2003). 
Third, those deterministic methods ap-
plied in many remediation projects can 
be seen as a special case with assigning 
all probability to a single value (Savvides 
1994: 9). Thus, not all information avail-
able is actually used.

The major source of information in a re-
mediation project is the evaluator who 
makes the remedial investigations. In or-
der to run a MC simulation for the project, 
probability distributions and dependencies 
must be derived from information given 
in the investigation report. Moreover, it is 
possible to consult other experts. Both re-
medial investigation and expert interviews 
are not for free. Therefore, it is necessary 
to weigh the further information gained 
through deeper investigation and surveys 
on the one hand and the costs associated 
with it on the other hand. Providing some 

information which can be used for reme-
diation projects in general is one goal of 
a workshop which will be held in May this 
year in Hannover.

Historical Data

Besides using subjective probabilities via 
questioning brownfield experts one could 
also try to collect and analyze histori-
cal data. This approach has been taken 
by Kerth & van de Griendt (2000) for a 
similar exercise. Evaluating Dutch data, 
they explored the positive and negative 

deviations of remedial costs in relation 
to projected total costs over a confidence 
interval of 80% depending on the level of 
examination of the site. Resulting devia-
tion factors are given in table 3.

Thus, Kerth & van de Griendt provide nec-
essary data for a scenario analysis: The 
lower range limit as basis for the best case 
scenario and the upper range limit as ba-
sis for the worst case scenario. For a MC 
simulation further assumptions regarding 
the distribution of costs within this interval 
must be made.

Moreover, one must ask if results for the 
Netherlands can be generalized and if 
there are other, maybe even more mean-
ingful factors influencing positive and 
negative deviations of remedial costs (i.e. 
the former utilization of the site, regional 
peculiarities, type of project company). 
Without generalized information for a 

Level of Examination Lower Range Limit 
Deviation Factor

Upper Range Limit 
Deviation Factor

no investigation 0.10 2.80

historical investigation 0.20 2.60

orientational investigation 0,50 2,00

detailed investigation 0,70 1,60

remedial investigation 0,80 1,40

remedial plan 0,85 1,30

remediation executed 1,00 1,00

Table 3
Upper and lower range limit for deviations of contami-
nation costs according to Kerth / van de Griendt (2000)
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wide range of projects and a thorough 
statistical analysis of datasets one can 
only resort to information given by the 
respective evaluator – an approach taken 
for example by the developers of the com-
puter tool Re-Move! (Jansen 2006).

It is quite intuitive that with the rising level 
of an examination the deviations of real 
costs after remediation from expected 
costs diminish. Thus, with all other factors 
held constant and data such as that pro-
vided by Kerth & van de Griendt it should 
be possible to deduct an optimal degree 
of examination:

max!),( →= Y
E

lfNPV

with El :level of examination; Y : other 
factors influencing NPV and held con-
stant.

Similar exercises could be undertaken for 
other factors, thereby optimizing costs for 
examination and planning.

Dependency Among Risks

With regard to dependencies among dif-
ferent uncertain variables a similar ap-
proach can be applied as with probability 
distributions. But at least two drawbacks 
must be mentioned:

It is rather difficult, even for experts, 
to clearly state a value for the cor-
relation coefficient of two variables. 
That is why often only two extremes 
are considered: Either a correlation 
coefficient of 0 (no dependency) or 
a coefficient of 1 (full dependency) 
(Blohm, Lüder & Schaefer 2006: 
249).

If not all interactions among varia-
bles are accurately represented, the 
result may be seriously flawed (Ross, 
Westerfield & Jaffe 2005: 223).

1.

2.

Nevertheless, using correlation coeffi-
cients may suffice as first approximation, 
although more sophisticated methods 
may be needed to better cover underlying 
dependencies.

Integrating Legal and Political 
Factors

Nature of the Risks & Risk Manage-
ment Strategies

It has been shown that in principle con-
tamination risks can be modelled with 
stochastic simulation techniques. The 
same does not apply to legal and political 
factors – as will be argued in this para-
graph –, which can become quite impor-
tant for success or ruin of a project. Three 
aspects will be looked at in more detail in 
the following: Liability & private public co-
operation, permissions risks, and changes 
in laws.

The importance of the first point is quite 
intuitive: The owner of the site is held li-
able for any contamination and must 
therefore raise all funds needed to clean 
up the property. Remedial action meas-
ures and cleanup target values must be 
negotiated with the authority. It must 
be the aim of the private investor to be 
exempted after successful implementa-
tion of the measures. Remedial contracts 
(“Sanierungsverträge”) according to § 
14 III BBodSchG (German soil protec-
tion law) are an instrument which allow 
for this. Nevertheless, it is not sure if the 
authorities are willing to include exemp-
tion clauses in these contracts. Since this 
a behavioral rather than an event risk, it 
must be asked how it can be adequately 
modelled in a stochastic environment.

The second issue which is of great rele-
vance to remediation projects are permis-
sions under building law, which are need-
ed for the utilization of the site after suc-
cessful cleanup. Since land-use plans are 
signed by communal councils under Ger-
man law, an analysis of the political arena 
(e.g. political constellations, veto players, 
lobbies and the role of public opinion) is 
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needed to get more information about 
the nature and extend of this risk, which 
is again of the behavioral type.

Remedial contracts can be seen as a kind 
of contractual PPP and a potentially valu-
able strategy to manage liability risks. To 
cooperate more closely with the responsi-
ble authorities and maybe even integrate 
them into the project company, could be 
a risk management measure for permis-
sion risks.

Changes in laws, the third issue men-
tioned, may have an effect on remedia-
tion projects especially if they concern li-
ability rules and target values within soil 
protection laws. It is most likely that these 
rules will become stricter in future. Never-
theless, it is useful for financial projections 
to analyze causes and effects of possible 
scenarios in more detail.

Modeling Techniques

But how include these risks in the overall 
simulation model? In principal, it would 
be possible to run MC simulations for dif-
ferent scenarios. If one assigns a prob-
ability to each scenario, it would even be 
possible to calculate key figures over all 
scenarios, which leaves us with at least 
one remaining problem, namely the de-
termination of the likelihood of different 
events. Moreover, one can ask if concepts 
exist which can better account for legal & 
political factors.

Two ideas will be outlined here very brief-
ly: First, problems associated with dif-
ferent kinds of contracts – and thus also 
PPP contracts – can be analyzed in the 
framework of transaction cost economics 
and contract theory (Roggencamp 1999: 
192-195). Thereby, it is possible to work 
out appropriate strategies to manage 
problems resulting from incomplete con-
tracts and asymmetrical information such 
as “hold up”, “adverse selection”, and 
“moral hazard”. These theoretical devices 
therefore help to design PPP contracts and 
assess the likelihood of deviant behavior. 

Second, game theory may provide a use-

ful framework for the analysis of political 
constellations. Besides, it is widely applied 
within contract theory. Game theoretic 
modules can be easily integrated into a 
simulation model (Dai, Wu & Ni 2000). 
Information must be given about relevant 
players, their strategies, rules of the game 
and information sets of the players (Hart 
1992). Applications to PPP already ex-
ist (see e.g. Roggencamp 1999) and the 
results could be used for remediation 
projects as well.

Since signing of laws is done in the politi-
cal arena, the same as has been said in 
the paragraph before applies to potential 
changes in laws. Nevertheless, a thor-
ough analysis of all elements of a game 
as mentioned above requires a whole set 
of information which is not easily acces-
sible to practitioners in the field of brown-
field redevelopment.

Conclusions

Contamination risks as well as legal & 
political risks are central to investment 
appraisals in remediation projects. While 
the former can be adequately modeled in 
a stochastic environment via MC simula-
tion, the latter require other concepts to 
be applied. Game theory and institutional 
economics may provide useful frame-
works. Nevertheless, high informational 
requirements and the need for detailed 
analyses may deter project managers 
from applying these concepts in remedia-
tion projects. As with regard to the speci-
fication of probability functions and de-
pendencies among risks there is a need 
for further studies and more generalized 
information which can be fed into compu-
ter simulation tools.
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4.3 A Revolving Fund for Brownfield 
development

Reinier M. Besemer

ABSTRACT

Dutch spatial planning is changing. Revitalization and large-scale restructuring of in-
dustrial and old residential areas are becoming increasingly common. Urban redevelop-
ment can, however, be hampered by the presence of brownfields. Financial risks posed 
by expenses such as soil remediation costs, are a particular hindrance. Since most inves-
tors are reluctant to take risks, they will be inclined to invest in low risk ‘greenfield’ sites 
instead. 

The project ‚Brownfields Better Used’ (‘Brownfields Beter Benut’)1 focuses on this rede-
velopment issue. It proposes a plan in which the development of financial incentives 
serves to encourage soil remediation as part of the brownfield redevelopment process. 
These incentives are based on the spreading of financial risks. One of the promising 
tools analysed in the study is a revolving fund for brownfield redevelopment, which 
comprises finance and insurance components. According to the researchers, it would be 
an important addition to the current financial toolbox for brownfield development in the 
Netherlands.

1 The project ‘Brownfields Better Used’ is a joint initiative of a partnership comprising ABL2,  ATM Moerdijk, Boer & 
Croon Ruimtelijke Investeringen, Bouwfonds Fondsenbeheer, Dura Vermeer Business Development, Engineering Department of 
Public Works Rotterdam and TAUW. It is co-financed by the Dutch Centre for Soil Quality Management and Knowledge Transfer 
(‘SKB’) and supported by the Dutch Ministry of Housing, Spatial Development and the Environment (‘VROM’).

Introduction

What is the need for a study on a revolv-
ing fund for brownfield redevelopment?

Contaminated inner city sites often re-
main underused, even though features 
like their location would, in theory, make 
them highly suitable for redevelopment. 
These sites, or ‘brownfields’, are a major 
impediment to urban regeneration. 

Redevelopment is encouraged by several 
social approaches. After all, vacant or der-
elict sites lead to urban deterioration and 
do nothing to contribute to strong, vibrant 
cities. This problem is also described in the 
Spatial Policy Document (‘Nota Ruimte’) 
of the Dutch Ministry of Housing, Spatial 
Planning and the Environment (VROM).  
The Document endorses that develop-
ment of these sites can provide a positive 
impetus to the quantitative house-build-
ing programme.

The objective of the ‘Brownfields Better 
Used’ (‘Brownfields Beter Benut’) project 
is to encourage brownfield redevelop-
ment in the Netherlands. The project’s 
main focus is the development of finan-
cial tools that help promote regenera-
tion. With regard to the existing toolbox, 
improvements could be made to increase 
both the speed of redevelopment and the 
number of sites that can be regenerated.  

Brownfield Definition

A number of different brownfield defini-
tions are in use. The brownfield sites this 
project focuses on are Dutch sites where, 
even though they do have redevelopment 
potential, redevelopment has not taken 
place or is extremely difficult. The main 
characteristics of Dutch brownfields are:
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They are inner-city sites:

That are underused;

With an industrial history dates back 
to well before the year 1975;

Whose soil is usually contaminated;

That have regeneration potential;

With complex and fragmented own-
ership patterns.

Government intends to redevelop 
the site.

Soil contamination poses a financial 
risk.

Function-oriented remediation 
would be possible.

Foreign experiences

What can be learned from foreign projects? 
Some examples.

REGENTIF (EU 5th FP)

A survey of 26 extensive sites that have 
been redeveloped throughout Europe 
shows that most of these redevelopment 
projects were funded through public-pri-
vate partnerships. The financing of these 
sites did, however, rely heavily on public 
funds, as it proved difficult to attract private 
partners and funds. This can be partially 
explained by the lack of an integrated ap-
proach during the preparation stage and 
beginning of redevelopment projects. Ad-

1.

•

•

•

•

•

2.

3.

4.

ditionally, the survey indicates that these 
PPP’s are most successful when the differ-
ent stages of a redevelopment project are 
funded by one financing package. Such 
an integrated financial approach spreads 
and decreases financial risks and makes 
brownfield redevelopment more attrac-
tive to private investors.

CABERNET (EU 5th FP)

CABERNET also analysed the issues con-
cerning redevelopment, and endorses the 
importance of a multi-stakeholder ap-
proach to brownfield regeneration. The 
scope of the analysis was not limited to 
environmental aspects and the socio-cul-
tural dimension of redevelopment, but 
included a review of economic opportu-
nities and threats as well. Although it is 
hard to make general claims about specif-
ic financial aspects concerning European 
brownfields, the (high) cost of soil reme-
diation is regarded as a major financial 
impediment in many countries. Particular-
ly interesting in this respect is that other 
sources demonstrate that soil remediation 
costs amount to 5 to 10 percent of brown-
field redevelopment costs. In addition to 
the issues mentioned above, CABERNET 
also focused on financial tools. Several 
countries administer grant schemes for 
brownfield redevelopment, with most of 
these schemes being administered when 
soil contamination is encountered. No 
extensive evaluation of these schemes 
is provided, however. Revolving funds in 
countries outside Great-Britain are not 
explicitly mentioned.

EPA Brownfields Revolving Loan 
Fund (BRLF)

Developers in the United States can ap-
ply for a revolving fund known as the EPA 
Brownfields Revolving Loan Fund (BRLF). 
It was established in 1997 and has been 
granted about 190 times. Federal govern-
ment grants in the form of such a loan 
fund enable recipients (state, municipal-
ity and other government-related bod-
ies) to finance the remediation activities 
of a redevelopment project. Grants have 
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a performance period of up to five years 
and cannot exceed $1,000,000 per BRLF. 
The recipient has to use at least 60 per-
cent of the awarded funds to implement a 
revolving loan fund, which is used to pro-
vide no-interest or low-interest loans for 
brownfield cleanups. 

The recipient should also participate in 
a cost share programme, in which he or 
she is required to contribute 20 percent 
of the BRLF funding in the form of money, 
labour, services, material, etc. For the 
United States situation, the EPA states that 
average soil remediation costs amount to 
7 percent of total remediated brownfield 
redevelopment costs.

Scope of the issue

At the moment, no unequivocal view of 
Dutch brownfields exists. Towards the 
end of the year 2006, a survey based 
on a number of existing databases pro-
vided some insight into the scope (costs, 
number, and size), characteristics (nature 
and origin of contamination) and differ-
ent geographic locations of contaminated 
sites in the Netherlands. Unfortunately, 
no data is available on underutilization, 
vacancy and lack of (re)development of 

land. Therefore, it remains unclear how 
much of the data in the table below can 
be ascribed to sites that, according to the 
brownfield definition mentioned earlier, 
are considered brownfields.

The table below provides a summary of 
this survey:

Applicability of existing toolbox 

Within Dutch policy framework, encour-
agement of Brownfield redevelopment 
utilizes a two-pronged approach, with 
on the one hand general regulations and 
forms of collaboration that can be ap-
plied to brownfield redevelopment, and 
on the other hand specific incentive legis-
lation that may be (partially) applicable to 
brownfield regeneration.

In the current study, the possibilities and 
limitations of these diverse approaches are 
analysed with regard to their applicability 
to brownfield regeneration. Considering 
the increasing demand for both houses 
and industrial estates, optimization of re-
development and prevention of long-term 
under-use of brownfield sites are becom-
ing more and more necessary. The exist-
ing set of tools, however, is insufficient to 

Number Number of locations 
(rounded) that meet 
the criteria/precon-
ditions described 
above

Current surface 
area (ha)

Number of 
expected reme-
diation projects

Expected costs 
          x
1,000,000

Expected 
remediation 
area (ha)

Current industrial 
estates

13,000 18,500 2,400 615 Euro 3,600

Current solitary 
company premises

12,000 9,500 2,200 520 Euro 1,750

Former gasworks 100 200 50 60 Euro 90

Large-scale activi-
ties

4,200 6,000 710 255 Euro 1,000

Total 29,300 34,200 5,360 1,450 Euro 6,440

Some important comments on this table:

It is to be expected that the categories ‘current solitary company premises’ and ‘current industrial 
estates’ will account for most brownfield sites

The estimates are based on extrapolations of a relatively small amount (ca. 15 percent) of the 
total number of possibly contaminated sites where soil assessment has taken place.
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implement these actions. A revolving fund 
could bridge this crucial gap between the 
current and desired situation.

Alternatives 

As mentioned previously, a substantial 
number of tools do not pertain specifical-
ly to brownfield projects. Consequently, a 
new specialised tool should be developed 
that is an addition to the current toolbox. 
Since it would take the form of a public-
private construction, a separate imple-
mentation body and budget as well as 
separate criteria are needed for this tool.

When a brownfield project initiator is in 
the position to employ one of the existing 
tools, he or she is free to do so. Another 
option could be to draw on a revolving 
fund to supplement insufficient funds 
from currently existing tools.

At the moment, a substantial amount of 
brownfield sites are not redeveloped be-
cause of the high risks and costs involved 
in regeneration, and insufficient incen-
tives. This indicates that a new tool should 
be innovative, in that there would be no 
link between new developers and pre-ex-
isting contamination of the site (liability), 
and that a new partnership programme 
should be developed to enable participa-
tion of all parties concerned. Possible in-
centives include:

Guarantee fund: a fund which acts 
as a surety to financiers in case a 
developer should prove unable to 
meet his or her obligations. As a re-
sult of this surety bond, banks will be 
inclined to lend more funds at lower 
interest rates, since this poses less 
of a risk. The European Agricultural 
Guidance and Guarantee Fund (EA-
GGF) is an example of this type of 
fund.

Insurance programme: developers 
benefit from a level of security with 
regard to site exploitation. An insur-
ance programme provides security 
by protecting against cost overruns. 

1.

2.

The developer initiating regenera-
tion pays a premium into a fund, 
by which he or she is safeguarded 
against unforeseen risks. Examples 
of remediation programmes with an 
insurance component are GRIP (Ar-
cadis) and the programme offered 
by the Dutch Soil Centre (‘Bodem-
centrum’).

Revolving fund: developers initiat-
ing redevelopment can obtain low-
interest loans (with, for instance, an 
interest rate no less than 1.5 per-
cent and no greater than 5 percent 
below the current market rate) from 
this fund. Redemption and interest 
flow back into the fund, and can be 
utilized to cover residual risks and 
institutional controls after remedia-
tion is completed. The National Res-
toration Fund (‘Nationaal Restaura-
tie Fonds’) is a Dutch revolving fund 
that provides low-interest loans to 
owners of listed monumental build-
ings.

Given that a balanced budget is a prereq-
uisite for developers initiating brownfield 
regeneration, a combination of an insur-
ance programme and revolving fund ap-
pears most useful, since it provides funds 
as well as risk coverage.

Developing a revolving fund

Preconditions 

To enable further development of the re-
volving fund, a number of preconditions 
are determined:

3.
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Financial risks should not only apply 
to contamination of the soil, but to 
archaeology and subterranean ob-
jects as well.

The size of the funds should be suf-
ficient to meet the fund’s financing 
requirements.

The fund is required to function as a 
long-term bridging loan. Brownfield 
development often takes place in 
stages. Normally, different parts of 
the site become available for devel-
opment at different times, since buy-
ing out property owners and waiting 
for companies to move to another 
location takes time and does not 
happen at once. In reality, the full 
amount of a long-term loan is never 
granted all at once, as that would 
pose too much of a financial risk to 
the finance company.

Revolving funds should offer ‘cheap 
money,‘ since they are established 
to fund problems encountered in 
brownfield site soil, which is like a 
black box. Brownfield sites, there-
fore, can hardly be quantified in eu-
ros when redevelopment has not yet 
taken place.

The organization of the fund should 
be simple and uncomplicated.

The fund is required to offer a solu-
tion for residual risks (residual con-
tamination). Open-ended regen-
eration of brownfield sites is in no 
party’s interest. When developing 
a solution to this problem, the pos-
sibility of liability transfer should be 
taken into account as well.

Responsibilities of both public and 
private parties should be unambigu-
ously defined.

Target groups 

Parties that have an interest (economic, 
environmental, reputational, legal or so-
cial) in brownfield redevelopment are:

1.

2.

3.

4.

5.

6.

7.

The owner of the site: returns on 
contaminated sites are limited and 
even frequently insufficient to meet 
remediation costs;

Initiators (developers and builders 
and municipalities involved in re-
development): initiators are mostly 
developers/builders that may have 
formed partnerships with munici-
palities and in whose interest it is 
to develop a site into economically 
viable properties. To enable regen-
eration, risk management tools are 
needed as well;

Governments (the competent au-
thorities with regard to spatial 
planning and environment): local 
and national government have an 
interest in redevelopment, since it 
has a positive effect on spatial plan-
ning and the environment. It is par-
ticularly relevant for municipalities, 
since remediation timeframes can 
be reduced when private parties 
get involved in tackling brownfield 
sites.  

The business community: numerous 
current businesses are directly or in-
directly affected by brownfield sites 
and have taken part in the brown-
field debate that has been going 
on for years. The desire for liability 
relief may offer the business com-
munity an extra opportunity to move 
forward and demonstrate its social 
responsibility.

All of these parties would profit from 
breaking the impasse in the redevelop-
ment process, as the consequent benefits 
would be:

Economic: redevelopment of remediated 
sites would generate direct revenue for 
owners and developers.  

Social/spatial: brownfield sites are often 
located in urban areas, which provide 
great opportunities for regeneration. Since 
land is becoming increasingly scarce and 
should be utilized accordingly, govern-

•

•

•

•
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ments would welcome redevelopment of 
urban brownfield sites. Because of high 
demand for new high-quality houses in 
built-up areas, these sites would be at-
tractive to developers as well. Besides, 
redevelopment of urban sites usually has 
a positive effect on their surroundings as 
well.

Environmental: due to contamination, 
many sites represent an environmental 
hazard. Because it is in the public interest, 
governments have the main responsibil-
ity to reduce this environmental risk.

Reputational: reputational benefits are 
particularly important to the business com-
munity. Even though the business com-
munity is not necessarily legally respon-
sible, it is often blamed for contamination 
of brownfield sites, which has impacted 
its reputation. Current brownfield site 
owners would also improve their image 
when their properties are remediated.  

All parties are regarded as prospective re-
volving fund recipients, as they would all 
benefit from redevelopment.

Working of the fund

Finance and insurance components 

A revolving fund should provide two prod-
ucts: i) funds with appropriate funding pro-
visions; and ii) an insurance programme 
that reduces risks to a level acceptable to 
stakeholders. Both products are described 
more extensively below.

i) Funds with appropriate funding provi-
sions

Funds become available through a revolv-
ing fund. This means that money, in the 
form of loans, is initially taken out of this 
fund, but will at a later stage flow back 
into the fund by means of interest and 
redemption fees, after which it either be-
comes available to cover residual risks, or 
can be utilized to fund another redevel-
opment project. A single euro will there-
fore contribute to a number of successive 
projects, which makes the revolving fund 

a permanent source of funding.

The working of a revolving fund can be 
visualized by means of a flow chart:

Because of the nature of revolving funds, 
the number of times a single euro can 

be utilized to fund other projects is de-
termined by the terms of the individual 
loans. The number indicating how many 
times a single euro can be supplied is 
called ‚multiplier’. The shorter the term of 
the loan, the larger the multiplier and the 
more effective the capital.

In the case of a brownfield redevelopment 
loan fund, terms will be equal to the dura-
tion of redevelopment, starting with en-
vironmental site assessment and ending 
once the redeveloped site pays for itself. 
Since site assessment is the first financial 
hurdle in brownfield redevelopment, its 
costs should be covered by the loan as 
well.

Remediation costs and their associated 
risks and insecurities are significant im-
pediments to brownfield redevelopment, 
which is why low-interest rates are crucial 
for developers.

The exact nature of the loan will have to 
be customized for all individual projects. 
Refinancing is one of the possibilities 
available for funding redevelopment, and 
is particularly useful in respect to environ-
mental site assessment costs. Once the 
assessment has been completed, the ex-
tent, nature and costs of the appropriate 
remediation process become apparent 
and a remediation funding requirement 
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can be established. Site assessment costs, 
however, will have to be refinanced by 
this remediation loan as well, because at 
this point the initiator will lack the liquid 
assets needed to redeem the site assess-
ment loan that was granted previously. A 
separate arrangement should be made for 
cases in which initiators decide to discon-
tinue redevelopment after site assessment 
has taken place. In cases like this, the site 
will not be remediated and redeveloped, 
which means that refinancing is not an 
option. Therefore, contribution from the 
fund is advisable. A possibility would be 
for the revolving fund to account for half 
of the costs, under the condition that the 
fund and/or the competent authority ac-
quire the assessment report.

ii) Risk insurance

When no remediation has yet taken 
place, knowledge concerning the extent 
and nature of soil contamination is lim-
ited. Therefore, quite a number of risks 
are involved in the remediation process. 
These risks, such as exceeding the allotted 
time and/or budget and not realising the 
project objectives are an important hin-
drance to tackling soil remediation and 
especially to remediation in relation to 
brownfield redevelopment projects. 

However, after implementation of the 
revised Dutch Soil Protection Act (‘Wet 
Bodembescherming’) in 2006, function-
oriented remediation of soil contamina-
tion has become sufficient, which brings 
about a substantial reduction in costs. But 
even though some residual contamina-
tion is now permitted, the brownfield sites 
do need after-care. Moreover, residual 
contamination poses yet another risk, be-
cause contaminants could, for example, 
spread to the aquifer. If that were to hap-
pen, appropriate measures would need to 
be taken to deal with the situation.

The revolving fund should provide solu-
tions to the funding and insurance issues 
mentioned above. Insurance could dimin-
ish both the risk of exceeding the allot-
ted costs during the remediation process 

and the residual risk once remediation is 
completed. Further analysis should de-
termine whether it is best to create an 
insurance construction within the fund it-
self, or to form a partnership with parties 
that already offer such a product. In both 
cases, part of the revolving fund’s capital 
could be utilized to provide an amount of 
money that is an acceptable share of the 
premium owed by the initiator.

During the planning stage, it is extremely 
important to accurately and systematically 
analyse what the actual remediation costs 
will be and what the unexpected risks will 
account for. Only then will it be possible 
to determine the risk insured, since this 
can only comprise of unforeseen risks. 
There are a number of risk assessment 
tools available that can be helpful when 
determining and managing risks. Such a 
risk analysis should be a requisite in or-
der for a project to be accepted by the 
fund’s insurance programme and should 
be compulsory when applying for a loan 
as well.

The Procedure

The implementation process of the revolv-
ing fund can be divided into two stages:

Stage 1: inception of environmental 
site assessment until the remedia-
tion evaluation has been approved. 
During this stage, the fund provides 
loans to enable site assessment and 
remediation, and can provide insur-
ance to cover the risk of exceeding 

•
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cost allotment;

Stage 2: after-care. In this stage, the 
revolving fund provides funds for 
site after-care redemption and can 
offer residual risk insurance.

Stage 1 is concerned with the actual re-
mediation process. The fund’s involve-
ment starts with the initiator’s applica-
tion for environmental site assessment. 
Along with this application, a plan should 
be provided, containing an outline of the 
integrated redevelopment approach as 
well as both spatial and environmental 
protection components. Once site assess-
ment has been completed, the integrated 
plan can be finalized and risk analysis can 
be carried out. A remediation funding ap-
plication can be submitted once the final 
version of the plan, comprised of a reme-
diation plan (for which a preliminary per-
mit has been granted) and a risk analysis, 
are drawn up.

Stage 2 focuses primarily on groundwa-
ter quality control. The initiator passes the 
site’s after-care on to an existing after-
care organisation. The costs of this trans-
fer can be obtained from the fund. When 
the risk analysis states that the residual 
risks are insurable, the initiator can insure 
the site’s residual risk through the fund 
as well. 

Redemption of remediation loans and sur-
render of after-care can only begin once 
the site begins to pay for itself. Therefore, 
stages 1 and 2 show some overlap. Stage 
1 ends when the costs have been recov-
ered (or the moment the site is sold) and 
redemption of the loan is initiated. Prior 
to the end of stage 1 and the beginning 
of redemption, stage 2 has already come 
into effect and continues for as long as 
there is a need for residual risk insurance. 
The fund will not, however, be involved in 
this brownfield site forever. If desired, the 
fund could opt to resell the site‘s risks on 
the (international) market. Once the rede-
veloped site is sold, funding of the surren-
der of after-care is redeemed as well. 

•

Acquiring funds

The revolving loan fund will be funded 
by public resources. Specifics will be de-
termined in consultation with the Dutch 
Ministry of Housing, Spatial Planning and 
the Environment.

Size of the fund 

The size of the fund will be determined 
by:

The number of remediation projects 
(sites that are in need of remedia-
tion and meet the criteria).

The time frame in which remedia-
tion projects should be completed;

The term of revolving fund loans 
(the longer the terms are, the more 
capital is needed);

The risks insured.

During the revolving fund’s initial period, 
refinancing enables more funds to be sup-
plied in the form of loans than have been 
deposited by the different parties.  

Organization and control 

After the specifics regarding the work-
ing of the fund have been determined, 
the legal part of the revolving fund can 
be developed in consultation with parties 
like the Dutch ministry of Housing, Spa-
tial Planning and the Environment. The 
coordinating organisation providing the 
loans could take the form of a non-profit 
organisation with an independent board 
of directors, a supervisory board, and an 
executive committee with an executive di-
rector.

1.

2.

3.

4.
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Conclusions

When a revolving fund is established it will 
improve both the quantity and duration of 
brownfield redevelopment. These benefits 
result from the very nature of the fund:

It offers financial support for envi-
ronmental site assessment, which 
provides insight into remediation 
issues.

Its main objective is brownfield re-
development, which it encourages 
by providing stakeholders with funds 
during the redevelopment process.

It offers an economically appealing 
product with regard to its costs and 
terms and conditions.

It provides redemption of surrender, 
possible residual risks and after-
care.

It offers useful insurance products to cov-
er risks concerned with both remediation 
and residual contamination.

In addition, the revolving fund bridges 
some of the gaps involved in brownfield 
redevelopment that were analysed previ-
ously in this study:

Economic and regulatory

The fund focuses specifically on 
the redevelopment process and its 
broad definition of redevelopment 
makes it widely applicable.

Liability

The fund provides funding and in-
surance tools for dealing with re-
sidual contamination and residual 
risks, and integrates remediation 
and institutional controls. 

All of these aspects show that a revolv-
ing fund would be an important addition 
to the existing brownfield development 
toolbox.

•

•

•

•

•

•

Follow-up

Even though a revolving fund would offer 
solutions to a wide variety of problems, 
it has to be acknowledged that it would 
not provide a solution for every impedi-
ment. The existence of a revolving fund 
would not change the need for long-term 
public support, and since this support can 
be difficult to obtain, it should remain a 
consideration throughout the redevelop-
ment process. The fund itself poses some 
questions as well, which include:

What will be the practical implica-
tions of issues regarding state-aid 
and how will they affect the working 
and appeal of the fund?

Who will finance the fund and what 
implications will this have for the 
working of the fund?

What will be the practical implica-
tions of the broad definition of the 
fund’s target group and objective, 
and how will this affect the size of 
the funds?

Which forms of organisation and or-
ganizational structure will be best to 
meet the fund’s objectives?

As a follow-up to the current study, a 
number of case studies will be conducted. 
Case studies are a good way to test and 
analyse whether and how a financing 
tool will work in real life situations, and 
whether the tool truly contributes to im-
provement of brownfield redevelopment.

After analysing these real-life cases, the 
study intents to propose a generic de-
scription of a brownfield redevelopment 
financing tool. This tool should:

be applicable to real-life situations; 

have an effect that can be directly 
attributed to the very nature of the 
tool;

fill a gap in the current toolbox;

•

•

•

•

•

•

•
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be examined and approved for 
compatibility with current laws and 
regulations;

be welcomed by stakeholders.

The results of this follow-up study are ex-
pected to become available in the course 
of 2007.
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4.4 Brownfields redevelopment by combining
bitter and sweet

Matthijs H. Nijboer, Reinier M. Besemer, Martine Dielhof, Diederik 
van Hoogstraten, Armand Orbons, Hetty X. van Rhijn-Stumphius Wim 
Roozenboom 

ABSTRACT

Trends in urban planning practise and a change of the legislation concerning spatial 
planning and soil quality, require new financial instruments to stimulate redevelopment 
of brownfield sites. One of these instruments, bearing the name Red for Grey, focuses 
on integrated development of brown- and greenfields. The hypothesis underlying this 
instrument is that there are possibilities for transferring money from commercially viable 
sites to marginally viable brownfield. The benefits of such an approach would be:

Stimulation of coordination between different spatial developments;

Prevention of cherry picking, and;

More attractive tender for developers by combining sites of different financial 
risks.

Three scenarios seem to be giving a financial stimulant in cohesion with a spatial plan-
ning strategy for the redevelopment brownfields. Nevertheless, several uncertainties 
need be challenged before implementation can commence. Momentary case studies are 
undertaken and additional studies have started to get more insight in the practical use 
of the instrument. 

1.

2.

3.

Introduction 

Integrated urban land management is 
one of the key factors for the redevelop-
ment of brownfields. This remark seems 
to be unnecessary in a densely populated 
country like the Netherlands with a strong 
planning tradition. Two new trends how-
ever have to be dealt with:

Shift from a strong public-oriented 
planning system to a stakeholder-
oriented system;

Increase of land ownership by project 
developers in new urban areas.

Problem definition and hypoth-
esis Introduction 

In phase 1 of the Brownfields Improved 
Use project, it is concluded that the present 
instruments fail to commence redevelop-
ment of brownfield sites. Besides insuffi-

1.

2.

ciencies regarding responsibilities, spatial 
planning and legislation, lack of sufficient 
financial resources forms the main short-
age of the current tools. Redevelopment 
of brownfields is simply unremunerative. 
The “Brownfields Improved Use” project 
has investigated the possibilities of the 
Red for Grey  concept for brownfield de-
velopment. 

In former times the local government 
was able to fund redevelopment of un-
profitable locations by using the gains of 
moneymaking developments. This has 
become less easy since the number pub-
licly owned profitable development sites 
decreases in favour of private developers. 
In this respect, new financial instruments 
for stimulating coordination between dif-
ferent spatial developments need to be 
worked out. One of these instruments 
focuses on integrated development of 
brown- and greenfield sites. In this con-
cept, profitable urban developments are 
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used for funding the redevelopment of 
unprofitable (brownfield) sites.

Three scenarios

Hereafter, three scenarios based on land 
ownership at both sites will be worked 
out.

Combined brownfield (unprofitable) 
and greenfield development (profit-
able);

Stimulating brownfield develop-
ments by giving development rights 
of a viable site to the developer of a 
brownfield site;

Squaring accounts between brown- 
and greenfield sites by creating a 
brownfield redevelopment fund for 
specified sites.

The Red for Grey concept 

The hypothesis behind the Red for Grey 
concept is that it provides new possibilities 
to balance costs in favour of brownfield 
sites. These possibilities have been rein-
forced by the new Land Policy Act in the 
Netherlands. The Red for Grey idea finds 
its origin in another squaring accounts 
concept, named Red for Green and which 
starts from the desire to find alternative 
ways of financing countryside and nature 
development and maintenance. It often 
combines public and private initiatives. 
Profitable (red) developments are used to 
finance unprofitable (green) investments. 

In practise, conflicting interests between 
different public bodies complicate the im-
plantation of the Red for Green concept. 
Unprofitable green and blue develop-
ments are the concerns of provinces and 
Water Boards, whereas municipalities are 
most interested in housing. 

Possible gains of Red for Grey:

Stimulating coordination between 
different development sites;

1.

2.

3.

•

Prevention of cherry picking;

Possibilities to speed up develop-
ments;

More attractive tenders for develop-
ers by combining sites of different 
financial risks.

When working out the Red for Grey con-
cept in relation to brownfield develop-
ment, the following dilemmas arise:

Legitimacy of squaring accounts 
with private partners;

Probable divergence with European 
state aid legislation;

Necessary political commitment to 
redevelopment of brownfields;

Division of financial risks and gains 
between parties;

Lack of greenfield sites;

Development of one site competes 
with the development of another 
site.

Focus 

The dimension of the problem definition 
demands a focus. This focus is chosen in 
the following method:

Influence: For Red for Grey a defi-
nition of brownfields is only partly 
needed. Hence, we will not focus 
on a specific category of brownfield 
sites. In essence, Red for Grey can be 
generally applied to balancing costs 
between profitable and unprofitable 
sites. The reason for combining the 
two developments is crucial, how-
ever.

Intensity of survey: In this study, we 
will focus on the first description of 
possibilities for squaring accounts at 
profitable sites for the redevelop-
ment of brownfields. To do so, we 
will identify three scenarios that are 
related to the ownership at brown-

•

•

•

•

•

•

•

•

•

•

•
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field and greenfield locations. Sub-
sequently, we describe the continu-
ation for further implementation of 
the Red for Grey concept.

The focus of this survey, thus, is the outline 
of possibilities for Red for Grey. If suffi-
cient support is recognized, further defini-
tion of these possibilities will be part of a 
future study.

Target groups

The main target group for Red for Grey are 
municipalities. They have prime interest in 
squaring accounts in favour of brownfield 
redevelopment and have been given the 
opportunity to actively do so through the 
Land Policy Act. The interest of local gov-
ernments in brownfield redevelopment 
lies in their concern for sensible land use, 
vital cities and sustainable industrial es-
tates. Besides, they are often deficient in 
financial resources for this redevelopment. 
Finally, only few people within public bod-
ies have clear knowledge of land policy, 
whilst chances for redevelopment of sites 
mainly lay in the combination of diverse 
disciplines (such as planning, environ-
ment and development department).

The main interest for developers is a stable 
market for selling their plots. This means 
that programmatic synchronization is im-
portant. A possible opposite concern is 
the enlargement of the balancing of costs 
through Red for Grey.

A specific target group for Red for Grey are 
housing associations.  They have a clear 
social aim for realising affordable hous-
ing. Above that, they often play a role in 
realising housing developments at inner 
city locations. Housing associations’ main 
concern in the implementation of the Red 
for Grey instrument is the possibility of 
squaring accounts with private developers 
in favour of inner city redevelopment and 
the development of social housing.

Generally, brownfield owners have inter-
est in redevelopment for two reasons as 
well. Firstly, as dilapidation of their sites 

causes social pressure from the neigh-
bouring surroundings to upgrade the 
area. Secondly, as site profits are poor or 
even negative. Redevelopment and re-
sulting financial resources create means 
for new investments elsewhere.

The here above mentioned parties have 
all interest in breaking through the stag-
nating redevelopment process. Their 
gains are:

Financial: Redevelopment offers di-
rect profit for owners and develop-
ers;

Social/spatial: Most brownfields 
are situated at fine locations within 
the city boundaries. When it comes 
to sustainable land use public au-
thorities and housing associations 
are interested in these locations. 
For developers sites like these are 
attractive as the demand for high 
quality housing at inner city loca-
tions is continuously vast. At last, 
redevelopment of these sites have a 
positive effect on the surroundings.

Environment: Pollution of brownfield 
sites is an environmental risk, which 
can be controlled by development. 
This is a public responsibility.

Redefining the possibilities for 
Red for Grey in the current situ-
ation

In the current situation, there are two ap-
propriate applications for Red for Grey. 
These are to be described before the new 
Dutch Land Policy Act is portrayed to il-
lustrate the third possible use.

Scenario 1: Brownfield (marginally 
viable) and viable site, both public 
property

In this case, public tendering of a com-
bined redevelopment of both sites is pos-
sible. This approach makes development 
of non-paying sites paying by using the 
profits of a viable site to develop a brown-

•

•

•
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field. This approach makes the develop-
ment of a brownfield more attractive to 
the private sector.

Scenario 2: Brownfield site owned by 
a developer and viable site public 
property

Offering development rights of a viable 
site in combination with the obligation to 
redevelop a (part of a) brownfield site to 
a private party could be a possible trigger 
in this scenario. In this case, a developer 
sells his marginally viable site to the lo-
cal government. The developer is given 
development rights of a viable site in re-
turn. In addition to this, he is compelled 
to buy back the - by the government -pre-
pared brownfield site for a market price. 
This market price lies higher than the cost 
price. Had the cost price been equal to 
or lower than the market price, compen-
sation would not have been necessary as 
the developer could have profitably de-
veloped his own site.

The following points of attention play a 
role in this scenario:

Compliance to state aid legislation 
by the European Union is an impor-
tant condition in this scenario. The 
developer should not gain financial 
advantages in respect to others. All 
payments should therefore be real-
istic and market conform;

Other types of this development 
rights scenario are possible when 
the site ownership is transferred 
over in other stages of the project. 
Preparing of the site, for example, 
should not necessarily be done by 
the public party and can be carried 
out by the developer as well. The 
scenario described above is a gen-
eral description.

Scenario 3: Squaring accounts via 
a brownfield development fund (no 
publicly owned viable site)

As explicated above, the new Land Policy 
Act offers local governments the oppor-
tunity to recover costs of public facilities 
for brownfields from other developments. 
It is not needed that these sites are pub-
licly owned. If so, it is up to the public 

1.

2.

The new Dutch Land Policy Act gives public bod-
ies more possibilities for recouping costs (ko-
stenverhaal) of brownfield site development. 
The basis of this law is formed by the view that 
agreements between partners in urban devel-
opment are based on civil law, like Public Pri-
vate Partnerships or Joint Ventures. However, 
in addition to these instruments of civil law, 
the new Land Policy Act introduces public law 
instruments in case the public and private part-
ner do not succeed coming to an agreement 
voluntarily. This new public instrument is called 
the exploitation plan (exploitatieplan). 

The new law describes the costs that need to 
be recouped when the exploitation plan in-
strument is used. Among more, these are soil 
pollution, infrastructure and green and water 
facilities. The local government can refuse to 
provide a building permission if a developer 
does not agree with the content of a private 
agreement. In that case the public exploitation 
plan comes into play.

When judging the possibilities of squaring ac-
counts, three criteria play a part:

Gain: a new development needs to obtain 
considerable profit from built facilities;

Accountability: subject of squaring accounts 
should be a facility that had not been made 
if a development had not taken place;

Proportionality: beneficiaries of a devel-
opment should contribute to the involved 
costs pro rata.    

When this new act was discussed in parliament 
one interesting amendment was accepted. This 
so-called Irrgang-amendment adds to the act 
the possibility for creating of a fund for squar-
ing accounts between different plans, hence 
balancing costs between more locations. This 
offers the opportunity to oblige one that gains 
profit from a certain development, not at the 
same development site, to contribute to the 
costs of this development. A purported govern-
ment made structure vision should give insight 
in the relation between developments and the 
ensuing reimbursement to the fund. 

•

•

•

Text box 1: the new Dutch Land Policy Act
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party to decide whether squaring of ac-
counts takes place between its projects. 
If sites are privately owned, the munici-
pality needs to use kostenverhaal (recoup 
of costs) to (partly) regain costs made for 
public facilities. This can be done through 
either private agreements or public law 
instruments (exploitatieplan, also see text 
box 1).

Despite the fact that creating a develop-
ment fund for brownfields still holds its 
uncertainties, the following points of in-
terest play a role:

A clear Masterplan (structuurvisie ): 
A clear Masterplan forms a condi-
tion for squaring accounts for rede-
veloping brownfields. The Masterp-
lan should include:

A list of costs that will be recouped 
on other sites;

The sites on which these costs will 
be recouped on;

A description of the social ben-
efit of the redevelopment of the 
brownfield.

The actual recoup of costs highly 
probably requires a clear outline. 
For this outline, it appears to be rea-
sonable to use the principles  of ko-
stenverhaal (recoup of costs), which 
means:

Recoupable costs should prefera-
bly correspond with the register of 
recoupable costs in the New Land 
Policy Act;

The profits a location gains from 
the redevelopment of brownfield 
need to made apparent;

The question needs to be answered, 
whether costs are accountable to a 
redevelopment or had been made 
either way;

Are the costs that a beneficiary of a 
development should cover propor-

1.

a.

b.

c.

1.

a.

b.

c.

d.

tional to the involved costs?

After having answered these questions, a 
contribution of costs ex art. 6.13 of the 
new Land Policy Act can also be done via 
a brownfield development fund.

Testing the hypothesis

In chapter one the following hypothesis 
has been posed: 

“Red for Grey offers new possibilities for 
recoup of costs on greenfields in favour 
of brownfields ánd that these possibili-
ties can be consolidated by the new Land 
Policy Act”

The subsequent investigation has made 
clear that there are two possibilities for 
squaring accounts if a municipality owns 
land on a site. These possibilities are 
strengthened by the new Land Policy Act. 
The knowledge of these possibilities is not 
widely spread among local government. 
The third option of recouping costs from 
greenfields in favour brownfields is new 
in with the new land policy act. So far the 
hypothesis is confirmed.

Roadmap for implementation

Knowledge transfer to local governments 
is essential for the first two scenarios. This 
could be done by introducing a users’ 
guide for several target groups within lo-
cal government (land policy, spatial plan-
ning and environment).

The third scenario needs further study in a 
pilot situation. The legitimate argumenta-
tion for recouping costs has two be proven 
in practice. This will give more insight in 
the feasibility of recouping costs.
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4.5 Urban Planning versus Urban Management

Jürgen Brüggemann

With the decline of the coal, iron and steel 
industry, with the abandonment of railway 
lines and stations, with the closing of com-
plete locations a large amount of land has 
been released for planning and future uti-
lisation. To bring these former industrial 
locations into the economic cycle is a task 
which has gained more and more in im-
portance during the past fifteen years. 
However, the challenges set for all those 
involved have changed, due to the very 
size of these properties. The subject of 
land recycling began with its focus on the 
remediation and preparation of the sites 
for development purposes. The meth-
ods and technology employed, evolved 
primarily from the era of a supply and 
demand market orientation. In the past, 
the price of land has increased notably 
and the market went along with it. Today 
most of the technical questions have been 
answered but it is the market conditions 
which have changed. Consequently, the 

technology orientated land recycling has 
developed consistently towards a plan-
ning orientated land development. 

Urban planning, with its own methods 
and technology, had firmly established 
itself. Its task is to fulfil the political objec-
tives for land utilisation formulated in the 
German Federal Building Act.  These ob-
jectives include designing, utilisation, en-
vironmental protection and others, which 
must be carefully balanced in a process 
between professional and political know-
how on both communal and regional lev-
els. In the 1990s the focus on the subject 
of sustainability was increased. This sus-
tainability in town planning set ecological, 
social and economic demands in a con-
text which secures acceptable long-term 
town development. This meant a very ob-
vious orientation towards the future, for 
the next generation and also for a long-
term orientation in the land development 
process. The market situation was seen as 
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only one of the many demands. Sales and 
marketing departments which research 
the concrete market demand were not in-
cluded in the process until shortly before 
completion. In the planning phase there 
was close consultation among the com-
munities, politicians and administration, 
the professional planners and the land 
owners to ensure adequate coordination 
of their different interests. There was too 
little orientation towards market demand 
and the financial market was not ad-
dressed at all. The financing was covered 
by community budgets, site owner fund-
ing and also public grants. 

In Germany, urban planning is founded 
on the finely-tuned development proc-
ess for the remediation of the large-scale 
locations mentioned above. This process 
begins with a structural concept which 
defines the basic targets including po-
tentials and restrictions as well as future 
utilisation. The framework plan converts 
these targets into planning and designing 
concepts which are often supplemented 
by town planning competitions. They are 
initiated also in order to find solutions to 
satisfy the differing ideas for end utilisa-
tion between communities and land own-
ers. The development plan establishes the 
definitive legal framework and creates a 
balance between the different interests. 
The town council takes a decision on the 
plan and the targets involved. This proc-
ess is based on the theory that with these 

defined targets a compromise between 
the different interests can be achieved.

Planning Methodology

Based on this process, MGG has devel-
oped a value management system, a 
system which integrates all interests from 
the owner’s perspective into the planning 
process. This includes the maxim that all 
operations in a project, no matter how 
complex, must be geared towards opti-
mising the value of the property. There-
fore, an assessment of the possible 
growth in value stands at the beginning. 
This evaluation is carried out by establish-
ing a model concept and SWOT analysis. 
At this point, the decision must be made 
as to whether capital investment in further 
development is justified. Following this, 
the values which are formulated in the 
legal, economic and organisational aims 
are determined. Thus, if the economic ef-
ficiency analysis is positive, the framework 
of the development plan is safeguarded 
from the owner’s perspective. However, it 
might become necessary at this point to 
reassess the set targets, which could lead 
to a reorganisation of the planning proc-
ess. When the development plan and a 
concrete technical plan are in place, the 
value can be raised. At this point the land 
has become available, its qualities have 
been agreed on, and it is ready for sale. 

Value Management

This approach is orientated on 
a conventional planning proc-
ess which aims at a supply- 
orientated real estate market. 
However, it is only recently that 
this supply market has become 
demand-orientated. According 
to the German Federal Office 
for Statistics, the realisation of 
land for development decreased 
between 1994 and 2004 from 
15,000 to 7,000 hectares. At 
the same time the realisation 
of unprepared land decreased 
from 8,800 to 700 hectares. This 

Figure 1: Planning Methodology
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shows that not only the influence exerted 
by the economic situation has altered, but 
also that investment behaviour must have 
undergone a radical change. As a prod-
uct, unprepared land has departed the 
economic cycle. The reason for this can 
be found in the financial markets. Based 
on experience in Anglo-Saxon countries, 
they have identified real estate as a prod-
uct. The Union Investment Real Estate AG, 
formerly the German Investment Fund 
AG, DIFA, formulates this ”spot on” in its 
image brochure: ”We think of it as a com-
modity”.

Added to this, mono-structural project 
developments are becoming more and 
more difficult to implement. The demand 
for integrated utilisation is growing, but 
without the capital market actually having 
a solution. 

The German orientation on middle-term 
result - which was also legally sanctioned 
by the German Commercial Code - is 
often replaced by a short-run stock mar-
ket orientation. In this new system, only 

projects which guarantee 
short-term implementation 
can be financed. Here it is the 
guaranteed advance renting 
or letting which forms the eco-
nomic basis, while architec-
ture and sustainability serve 
to create a positive image or 
to secure location advantages. 
This is emphasised by financial 
institutions which must review 

projects which cover a period of more than 
three years with a critical eye. This means 
that long-term land development cannot 
be financed by the capital market. 

Market Structures

Changed market structures offer a further 
argument against long-term planning.  
Recently, these structures have been go-
ing through an upheaval. Market cycles 
are moving faster and faster. Technology 
and production locations are changing 
their demands. Due to globalisation the 
demand for large areas is decreasing 
and the result is a reduction in turnover. 
If, because of this, the planning structure 
becomes more complex, a restriction in 
investment becomes visible. This makes it 
difficult for landowners and market par-
ticipants to control the land development 
together with the necessary town plan-
ning. Due to the long “time to market” 
it has been ousted from the short-term 
orientated capital market. In the past, the 
communities were in a financial position 
to support the necessary tasks for the fu-
ture. 

Product Development

Working on the hypothesis that 
land development means the 
development of a new product, 
it would make sense to apply 
marketing strategies. The most 
important target in marketing 
would be to develop an image 
profile for the new product. 
This image profile must launch 
the product on to an existing 

Figure 2: Value Managing MGG

Figure 3: Product Development Land
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market, which is characterised by the re-
lationship between producers and cus-
tomers. Estimating the market incorrectly 
would result in the product not being sold. 
A correct prognosis would bring positive 
results for the company. In the transition 
from unprepared to developed land, the 
declared market orientated partnership is 
overridden by the planning rights of the 
community. The community is not a mar-
ket participant unless public funding is in-
volved. In order not to raise false hopes, 
the community planning sovereignty is an 
important and incontrovertible law in our 
democratic state. Land is finite! It must 
adhere to the demands for healthy living 
and working surroundings. The communi-
ties must be especially diligent and public 
authorities must, in turn, control them. At 
the same time this leads to a damaging 
disruption on the market. We can read in 
the German ”Insurance Company Invest-
ment Regulations” from 20th December 
2001, §1, Article 1, 14. just how great the 
risk is rated that communities are in pos-
session of legal planning sovereignty. Here 
it says, and I quote: ”The tied budget may 
be invested in …already existing develop-
ments, developments in hand, or objects 
for immediate development…” According 
to the German Federal Finance Office, 
this excludes all land mentioned in de-
velopment plans which have not yet been 
concluded. This means that the political 
risk in Germany can only be described as 
almost incalculable.

This risk analysis is carried out as a mat-
ter of course during the land development 

process. The process is deter-
mined by the pre-supposition 
that all conflicts will not be re-
solved until after all operations 
have been completed and will 
then be regulated by a political 
goodwill process.

The main point of contention in 
the on-going process must be re-
solved. The “informal planning“ 
for the larger development areas 
with varying utilisation structures 

enables latent conflicts to be avoided. In 
a period of 4-6 years the conflicts which 
arise are lifted on to a specialist level. 
However, experience has shown that in 
various cases, assessment analyses did 
not lead to amicable solutions, because 
there are so many different evaluations 
of and opinions on the political or market 
reality. The development planning system 
allows these difficulties to be laid openly 
on the table at the end of the process for 
everyone involved to see.  Thus, a product 
development of ”Land with Marketable 
and Sustainable Properties“ eludes nor-
mal market mechanisms. 

How can we unite these two demands un-
der one roof, to ensure sustainable town 
planning quality and, at the same time, 
a short-term investment run for capital 
orientated companies? It is necessary to 
develop a process which combines the 
principles of sustainability with the current 
situation on the market and financial mar-
kets. MGG, with the experience gathered 
during the realisation of more than forty 
land development projects, would like to 
put a process up for discussion which is 
able to fulfil these demands. 

The basic idea of the process is to get all 
market participants round the table right 
from the beginning. All sources of latent 
conflict in the urban planning are to be 
discussed openly and a consensus of 
opinion on the development plan should 
be reached. Administration and Council, 
Users and investors and the land owners 
must all participate. Their differing targets 
should be combined to come to an agree-

Figure 4: Market Cycle
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ment on the process in hand. This should 
cover a period of “60 days”. Should this 
consensus of opinion not be reached, 
the project would be abandoned, at this 
point. The next step cannot be taken un-
til a consensus acceptable to all parties 
has been reached. The result represents 
a “script” which describes the image of 
the property itself and the surroundings 
in question, plus the processes for im-
plementation. Within the framework of 
the “script” it is also possible to involve 
citizens at an early stage or at any time 
during the proceedings. After a positive 
result, the participants have committed ir-
revocably to the project.

The next step is to make a feasibility rec-
ommendation. This makes the first cost-
effective analysis on the basis of planning 
and marketing structures with costs and 
revenue calculations.  This allows the land 
developers with the necessary capital to 
take a calculated risk. Over and above, 
it creates a positive atmosphere for local 
owners who wish to participate in the de-
velopment. Owners who require capital at 
short notice would also be able to sell their 
property to a land development associa-
tion at current market value. This is a PPP 
association which receives all the plans as 
an assignment. The association is commit-
ted to carrying them out. The preliminary 
costs incurred until the foundation could 
be financed by the property owners, with 
risk capital or from public funding. At the 
same time, it would be prudent to inform 
users and project developers about the 
projected image to give them a chance 
to include their own concrete ideas in 
the process. It is most important that the 
agreed image and process be adhered to. 
These two elements must offer a planning 
safeguard to those who have participated 
from very early on. A feasible skeleton 
plan and the ensuing final development 
plan are based on the agreed process and 
determine the intended quality. It would 
be possible for investors to become in-
volved at short notice. With the resolution 
of the development plan, planning per-
mission could be granted. 

The implementation of the process de-
scribed above should lead to extended 
management structures in urban plan-
ning. It is the highest aim of management 
to determine binding target dates, quality 
and cost efficiency, even if only roughly, at 
an early stage in the proceedings. It would 
be possible to satisfy the demands on land 
development, urban planning and market 
presence with different urban manage-
ment. Examples in the Netherlands, Great 
Britain and the USA have shown us pos-
sibilities which we must translate into our 
German planning culture. 
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Introduction 

The business of owning, transacting and 
developing land, property and operating 
assets carries the risk of incurring a wide 
range of environmental liability. These en-
vironmental liabilities and risks ultimately 
result in a financial exposure. Financial 
exposure may be realised as an immedi-
ate and actual cost, say for clean-up, or 
a potential future liability. In all cases the 
value of the asset is at risk. 

The costs associated with contaminated 
land may include for environmental con-
sultants (site investigation, detailed quan-
titative risk assessment, project manage-
ment); remediation contractors; and 
lawyers. The costs will fall on one of the 
following: the polluter; current owner / 
operator; or previous owners. In addition 
to the costs for on-site issues, it also pos-
sible off-site migration of contaminants 
could result in third party damage claims, 

e.g. damage to human health, property 
or the environment. 

The degree to which any one party in a 
property transaction is exposed to (po-
tential) environmental costs and liabilities 
can depend on: 

The environmental information 
available and the state of the land 
or property;

Whether the polluter is the current 
owner, and if not whether the pol-
luter exists; 

Sale and purchase contract terms 
and conditions;

Warranties and indemnities, includ-
ing any that current or previous 
owners may have entered into;

Whether there is a standing tenant 
and the tenant has been made re-

•

•

•

•

•

4.6 Environmental Exposure, Liability and Risk 
Transfer in Brownfield Transactions

Simon Johnson, Alan Shaw

ABSTRACT

Using case studies, the key environmental issues in buying or selling Brownfield and 
contaminated land to achieve appropriate corporate objectives are presented, princi-
pally: (i) risk identification and assessment; (ii) communication and presentation; (iii) 
evaluation/valuation; and (iv) risk transfer. One common objective amongst corporate 
sellers is to achieve a ‘Clean Exit’. In reality, it is usually a case of ‘How Clean is Clean 
enough’? Crucial to successful negotiations is the ability to quantify financial exposure 
to environmental liabilities. Examples are given of the use of probabilistic analysis to 
provide quantified valuations of environmental financial exposure to make commercial 
judgments about risk retention, environmental discounting and environmental insur-
ance. Risk Transfer techniques including environmental insurance and contractual meas-
ures (indemnities/warranties) used to transfer and mitigate environmental liabilities is 
presented. 
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sponsible for environmental costs 
through their lease; or

Redevelopment plans and timing. 

Environmental responsibility and liability 
can extend beyond the purchaser, seller 
and original polluter to include: tenants, 
investors, lenders, and where the property 
is part of a managed investment portfo-
lio, the managing agents, the investment 
managers and any trustees. 

Understanding all these elements, and 
how they fit together in an environmental 
context, is the key to designing an appro-
priate programme to minimise both the 
potential costs and any contingent liabili-
ties. 

This paper advocates a structured ap-
proach based broadly on a process of re-
view, identification, evaluation and execu-
tion (of the transaction). Case studies are 
used to illustrate the various techniques 
and processes discussed. The paper also 
introduces and discusses the concept of 
‘Clean Exit’ strategies.

Identifying the Risks – 
Environmental Due Diligence

When buying or otherwise acquiring land, 
property or even businesses the environ-
mental condition of the land is a princi-
pal issue. Discovering the condition is a 
process of due diligence. For a buyer, this 
might be restricted to information provid-
ed by the Seller, although in many cases 

•

the Buyer will be encouraged to obtain 
their own information, even to the extent 
of carrying-out on-site investigations (with 
the permission of the Seller). 

As part of due diligence it is useful to clas-
sify the risks identified as either: techni-
cal, financial, legal or contractual risks. 
Typical risks in each of these categories 
are illustrated in Table 1. As we shall see 
later, to construct an effective transaction, 
with agreed (between the parties) appor-
tionment of environmental risk, liability 
and exposure it is necessary to consider 
the risks in the context of a structured ap-
proach.

In the main, it is usual for an environmen-
tal consultant to identify known and po-
tential issues. Depending on the detail of 
information they will attempt to provide a 
range of costs against each of the princi-
pal exposures, often in terms of reason-
able (best) case and worst case or similar. 
Similarly lawyers will identify the principal 
legal liabilities.

A Structured Approach to Risk 
Management

The diagram in Figure 1, if followed takes 
either a qualitative or quantified route 
to risk assessment, with both paths then 
leading to risk retention, transfer, man-
agement and mitigation.

First it is necessary to identify and describe 
the risks and whether these are known 
(actual) risks or potential (future) issues. 

A number of questions follow, for exam-
ple:

What does this mean for the transaction?  
Typically the Buyer may seek to negoti-
ate an environmental discount and/or 
perhaps obtain an indemnity or warran-
ty from the seller. How much discount? 
What should be the scope and terms of 
the indemnity? What about security? Will 
the indemnity actually respond? Are War-
ranties also required? What about the li-
ability associated with any retained risks? 

Technical

e.g. residual contamination 
left in the ground or entrained 
within stabilised or treated 
materials or otherwise con-
tained post development

Legal

e.g. Regulations, EU Di-
rectives, Country regula-
tion and civil liability

Financial 

e.g. remediation cost over-
runs; future costs of litigation; 
accounting provisions – IAS37; 
property value and valuation

Contractual

e.g. warranties, collat-
eral warranties, indem-
nities, sale and purchase 
agreements construction

Table 1:Examples of different categories of En-
vironmental Risk, Liability and Exposure
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Your initial position in how to respond 
to these queries can be ascertained by a 
clear understanding of your client’s objec-
tives: 

What is their risk appetite? What 
are their objectives in terms of risk 
transfer or risk retention? Is a ‘Clean 
Exit’ required; and 

Technical/financial modelling of the 
risks (legal, regulatory and third 
party and contractual) identified by 
the environmental information to 
provide the basis for:

negotiation of price, terms and 
conditions of sale or purchase in-
cluding level of any indemnity;

accounting (e.g. use of provisions) 
and tax opportunities; and

the design of risk transfer/risk 
funding/self insurance solutions.

This information allows the team to have 
further detailed and informed discussions 
and negotiation on a environmental fi-
nancial risk management programme 

•

•

a.

b.

c.

that provides, in relation to price paid, 
a financially efficient programme of risk 
transfer and risk retention (including the 
use of contractual indemnities and/or 
warranties). 

The benefits of this approach include:

Protection for investors and other 
stakeholders against both short and 
long-term liabilities;

Reduced risk: technical, financial, 
legal, contractual; 

Facilitation of the transaction to 
minimise time & maximise return;

Control over the effect of environ-
mental liabilities and exposure on 
the balance sheet;

Protection of management, inves-
tors and other stakeholders against 
both short and long-term liabilities;

Future proofing against the impact 
of ‘new’ regulation. 

It is therefore considered that in the case 
of acquisition, early consideration of the 
exit strategy can help to facilitate value 
creation for investors/funders.

Financial Risk

Technical/Financial risk modelling offers a 
transparent and replicable methodology 
for assessing the potential financial ex-
posure to environmental risks and liabili-
ties. Using Monte Carlo type procedures, 
allows for the impact of key variables to 
be quickly and effectively analysed. The 
output, as shown in Figure 2, can be used 
directly to inform decisions about risk re-
tention and risk transfer.

Clean Exit

In commercial terms a ‘Clean Exit’ is 
where the Seller, and original polluter (or 
other principal responsible party) is able 
to sell with minimal residual liability for 
environmental issues. Figure 3 below 
represents a hierarchy of clean exit strat-

•

•

•

•

•

•

Figure 1: Structured Approach
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Example Risk Transfer Options Application Type

1 Environmental Pollution Legal Liability 
Insurance (PLL)

Unknown costs Insurance

2 Remediation Cost Cap Insurance Known costs overruns Insurance based

3 Liability Assumption – by third party con-
tractor

Unknown and known li-
abilities and known costs 
overruns

Insurance based

4 Captive Insurance Company – set-up en-
tirely by LRT to take risk

Known and unknown and 
liabilities

Insurance based

5 Protected Cell Company (PCC) - Rent-
a-Captive – LRT rent cells (requires less 
capital support)

Known and unknown li-
abilities

Insurance based

6 Finite risk – risk funding – pre- and/or 
post-loss (no risk transfer but smoothes 
cash flow in event of loss)

Known costs and liabilities Financial

7 Escrow accounts Known costs and liabilities Financial

8 Bonds and Surety Known costs Financial

Table 2: Risk Transfer Options

egies. The options listed in Figure 3 dem-
onstrate increasing security for the Seller: 
from bottom – least secure; to Top – most 
secure. A ‘Clean Exit’ is often required 
by corporate Sellers where they can feel 
exposed to future liabilities as the former 
owner (and polluter), but also as a ‘deep 
pocket’. This is especially the case when 
selling for redevelopment. 

In practice, a full ‘Clean Exit’ is rarely 
achievable, companies having to decide 
on and settle for a strategy that provides 
under the specific circumstance of the 
transaction a ‘Clean Enough Exit’.

Risk Transfer Products and Solu-
tions

There are a number of risk transfer prod-
ucts and solutions that can be used to 
construct an effective and efficient strat-

egy. Table 2 list the principal options 
available for transferring historic liabili-
ties. Some of these options are so called 
Alternative Risk Transfer (ART) techniques. 
Within the list, many of these options can 
be combined to create a comprehensive 
programme, for example blending risk 
transfer and risk funding. The principal 
method for transferring risk in the major-
ity of transactions is through insurance, 
and the use of site pollution legal liability 
policies. These policies provide protection 
against third party damages (property 
damage and bodily injury) and regulatory 
action both on and off-site, as well as le-
gal defence costs.

The case studies demonstrate how some 
of these products and solutions can be 
used to facilitate transactions, transfer risk 
and create clean exit structures.

Case Studies

The following case studies draw on real 
cases, however, key elements etc. have 
been changed to maintain anonymity and 
protect confidentiality. 

Case Study 1: Site Sale for Redevel-
opment - UK

The site, occupying around 2ha, was lo-
cated within a small town and had had a 
number of previous uses, including man-
ufacturing of engineering parts for the 

motor industry and 
latterly as a garage 
and car showroom 
for motor sales and 
servicing. The site 
was situated on a 
major groundwater 
resource although 
there was no ab-
straction within 
2km of the site. The 
surrounding area 
was predominantly 
retail and residen-
tial properties. The 
retail units had all 
recently been re-

Figure 2: Financial Modelling – diagram of 
typical output
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developed from previous light industrial 
uses.

In this example the structured approach 
comprised of assessing Seller information 
and making independent enquires to ver-
ify this information. The outcome was that 
two hotspots of hydrocarbon contamina-
tion were identified, requiring remedia-
tion, other wise the levels of contamina-
tion were within guideline values on a risk 
assessed basis for redevelopment and re-
use for non-food retail. The Seller also re-
quired the Buyer to provide an indemnity, 
essentially holding the Seller harmless for 
all past, current and future environmental 
liabilities.

This created a problem for the Buyer in 
that any future sale may be affected by 
the indemnity.

The solution was for the Buyer to pro-
vide the indemnity on the basis that (1) 
the indemnity could be insured under an 
environmental site pollution liability type 
policy and (2) the Seller paid for this in-
surance. 

The main benefits included the facilitation 
of the deal through the insurance; protec-
tion of longer term liquidity (ability to sell 
on in the future); and securitization of the 
indemnity reducing any influence of the 
indemnity on the Buyer’s balance sheet.

Case Study 2: Sale for Invest-
ment - Germany

The site, occupies around 3.5ha 
with a long history of uses in-
cluding glass making. Part of the 
site has been redeveloped for 
retail use. Environmental inves-
tigations undertaken for the re-
development did not reveal sig-
nificant contamination and reuse 
for retail allowed for the majority 
of the site to be overlain by hard-
standing and buildings. 

However, there were also suspi-
cions that key hotspots of hydro-

carbon contamination, possibly from pre-
vious fuel storage, whilst mostly removed 
from the site as part of the works, could 
have migrated off-site, and present an 
ongoing pollution problem.

The Authorities therefore insisted on a 
post-redevelopment groundwater moni-
toring programme in order to show there 
was no continuing pollution from the site 
at unacceptable levels.  Although initial 
data suggested that there was no prob-
lem, the buyer, would nonetheless be tak-
ing on this liability. The Buyer, a property 
investment company and its bank, were 
particularly concerned about this issue as 
the uncertainty about future conditions 
affected the value and security of the site 
as an investment. Therefore to facilitate 
the purchase a solution was required.

The solution accepted by both parties to 
the transaction was for an environmen-
tal insurance policy to be taken out in the 
name of the Buyer and its bank which 
provided cover in the event that the moni-
toring triggered action by the Authorities. 
At the same time the Seller was required 
to pay the costs of the monitoring until 
no longer required by the Authorities (be-
lieved to be 2-years, subject to no issues 
arising).

The Seller required an indemnity from the 
Buyer, but concerned over the financial 
status of the development vehicle pur-

Figure 3: ‘Clean Exit’ Hierarchy
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chasing the site also required the indem-
nity to be backed by environmental insur-
ance and to be a named insured on the 
insurance policy.

Case Study 3: Portfolio Investment 
- Europe

In this case the principal issue was in un-
derstanding the extent of the potential 
financial exposure to environmental risks 
and liabilities. The approach taken in this 
instance was to use the environmental re-
ports and due diligence to construct a sto-
chastic model (Monte Carlo model) for the 
portfolio. The probability of regulatory ac-
tion leading to damages and a loss, and 
the overall uncertainty about what any 
damage or loss may cost were modelled. 
The modelled outcome for the portfolio is 
illustrated in Figure 4. This suggests that 
the total most likely exposure or cost is 
around 6.2m Euro with a far lesser chance 
(5% residual risk) that the costs may be as 
much as 9.2m Euro. This information was 
then used to:

Negotiate a discount on the transac-
tion price;

Obtain bank funding – based on the 
risk to senior debt; 

Determine the parameters (amount 
and duration) of the indemnity pro-
vided to the Seller (in return for the 
discount); and

Inform the negotiations on the pos-
sibility of obtaining significant en-
vironmental insurance to back the 
indemnity risks. 

•

•

•

•

Conclusions

All transactions, by their very nature re-
quire liabilities to be transferred and/or 
retained by the Buyer and the Seller re-
spectively. Most liabilities are those that 
attach to any business or property trans-
action and are considered a normal part 
of business, such as property value, de-
velopment potential, planning permission 
etc. Environmental liabilities increasingly 
are becoming a normal part of business 
risk and in common with other transac-
tional liabilities create actual and poten-
tial (future) financial exposure. 

Taking a structured approach, and par-
ticularly the quantified route, enables the 
issues to be identified, valued and there-
fore addressed at the right time – not 
when a deal is on the table and nearly 
struck. As illustrated by the case studies, 
value can be protected and even created 
– environmental insurance is usually as-
signable and, for example, can support 
value and increase investment potential 
and options.

Transacting Brownfield and contaminated 
land will continue to present a challenge. 
However, experience coupled with an ex-
panding range of financial tools means 
this challenge can be met with confi-
dence.

Figure 4: Monte Carlo Output for financial ex-
posure to Known Issues
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Introduction

Since 1st of January 2007, Romania is 
a member of the European Union, and 
among others, facing the challenge to 
reach high environmental European 
standards. The political and economical 
power of the country is concentrated in 
the capital city Bucharest, and as pres-
ently the 2 million metropolis is faces a 
“construction boom”, the available area 
for expansion in good location is limited. 

Therefore one of the largest stock ex-
change based company in Romania, and 
actually biggest oil company in South-East 
Europe, PETROM S.A., member of OMV 
Group since 2004, decided to built their 
future centralized office “Petrom City” 
(see Figure 1) on the premises of their 
former fuel depot in northern Bucharest, 
at Straulesti street, District 1, BANEASA.

From a total surface of approx. 200.000 

m² of the site, the building complex will 
have 46,000 m2 office space and an ad-
ditional approx. 30,000 m2 will be built 
underground. When it is finalized, Petrom 
City will host all the Petrom employees 
in the Bucharest offices and other cen-
tral services currently distributed over the 
country. Currently there are around 3,000 
employees located in 5 offices in Bucha-
rest and its surroundings [1]. 

5.1 Innovative Revitalisation concept for a former 
Storage Area of Patrol Products in Bucharest, 
with pilot character in East-Europa

Thomas Meyer-Murlowsky, Gerhard M. Buchholz

ABSTRACT

As an example for the revitalisation of an abandoned industrial site in Eastern Europe, 
we present a case in the North of Bucharest, where our client Petrom S.A. decided to 
work at high standards to assure the revitalisation of a plot with ca. 200.000 m² in one 
of the best locations of the town. The site was used since 1936 as a storage for petrol 
products, and shut down in 2005. Actually it is planned to re-use the site as commercial 
and residential area.

The site has typical soiling due to the 2nd world war bombardment, 1940 and 1977 
earthquakes damages and former use. In 2006 ZÜBLIN Umwelttechnik GmbH devel-
oped an innovative concept for the revitalisation of the site, in accordance with the client 
and the Romanian Authorities. The renaturing - remediation concept, developed on the 
base of German Law for contaminated sites, giving high priority to the pathways soil-
human, soil-plant and soil-groundwater, was accepted formally in August 2006 by the 
environmental agency of Bucharest. 

Figure 1: aerial view of the site with planned 
building “PETROM CITY”
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In accordance to the environmental cor-
porate responsibility of Petrom, in consid-
eration bombarding of the 2nd world war 
, 1940 and 1977 earthquakes damages 
and high priority of the long use of the site 
to store and handle oil products, some 
site investigations have been realised [2, 
3] until summer 2006. These studies con-
firmed the presence of typical soiling in 
soil and ground water, and thus a concept 
to clean the site was developed. 

As Romania joined the EU no more than 
some months ago, and on behalf of eco-
nomical and legal environmental situa-
tion before, nearly no experience does 
exist with the revitalisation of these kind 
of sites. Therefore it can be said that the 
cleaning of a site of these dimensions is 
the 1st approach in Romania to realise 
remediation activities. Together with the 
Petrom S.A. and Romanian Authorities, 
the remediation concept is based on the 
following strategy:

Application of existing Romanian 
laws

In the case of missing Romanian reg-
ulation, definition of strategy in the 
style of the German law to protect 
soil “Bundes-BodenschutzGesetz”

Defining of reasonable targets 
based on a specific Risk Assessment 
of the site

For the revitalisation of the plot, the fol-
lowing activities are designed, using In-
ternational and German technology as 
“state of the art”:

biological treatment of soil

extraction of floating oil-phase

pump-and-treat of groundwater

•

•

•

1.

2.

3.

Description of the site

General

Some details regarding the former 
PETROM oil terminal is described in Table 
1.

Geology and Hydrogeology

The site is located inside of a valley, formed 
by the River Colentina. The underground 
is characterized at the upper part by qua-
ternary deposits of Upper Pleistocene 
– Holocene age, consisting of loess silty 
clay and alluvial gravels, 13-33 m thick. 
Under the silty clays the deposits of mid-
dle Pleistocene are following layers with a 
total thickness of 100-180 m, with silt and 
numerous sandy lens intercalation, and 
inferior Pleistocene with sand and gravels 
intercalation, which can be 20-40 m thick 
are situated.

In the subsoil of the site 3 aquifer com-
plexes are existing:

Location: 3 km northwest of the Centre of 
Bucharest, towards International 
Airport Otopeni

Direction: Bucharest / Sector 1 Sos. Straulesti 
Nr. 69-71

boundaries: North: Coralilor street

East: Straulesti street

West: Butan Gas terminal

South: Butan Gas storage

Coordinates (Cen-
tre): 

X: 553350 / Y: 343952

Level: +87 m ü. NN

Morphology: mostly flat, smooth slope towards 
east

former use: tank and distribution centre since 
1936

actual use: abandoned area

planned use: building of new PETROM head-
quarter, residential and commer-
cial area

surrounding use: commercial / residential adjacent 
superficial

water bodies: Lacul Baneasa, 150-300 m north-
east, Lacul Grivita, 200 m north-
west

Table 1: general info site „former oil terminal 
Baneasa“
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the shallow ”Colentina-aquifer“, 
used sporadically, with a thickness 
of about 10 m consisting of sand 
with gravels, in a depth of 4-6 m 
below top ground surface, transmis-
sibility 1x10-2 m²/s, ground water 
flow towards East

the ”Motistea-aquifer“, used locally, 
consisting of more saturated zones, 
summarized as “upper Motistea-Aq-
uifer and “lower Motistea-aquifer“:

upper Motistea-aquifer: about 7 
m consisting of graves and casu-
ally fine sands, in a depth of ca. 
25 m below top ground surface, 
transmissibility 1,6x10-3 m²/s 

lower Motistea-aquifer: aprox. 
90 m below top ground surface, 
thickness 10 m consisting of fine 
sands, transmissibility 5,8x10-4 
m²/s to 1,4x10-3 m²/s

the deep ”Fratesti-aquifer“, exploit-
ed intensely, main water supply of 
Bucharest region, consisting of three 
horizons („A“, „B“ and „C“): about 
170 m below top ground surface, 
thickness 10 to 40 m, principally 
sands and gravels, transmissibility’s 
between 1,1x10-3 m²/s and 6,7x10-
3 m²/s

The hydro geological situation in the 
“Colentina-aquifer” is influenced by the 
water levels in the adjacent rivers “Lacul 
Grivita” (northwest of the site, upstream) 
and “Lacul Baneasa” (northeast/east 
of the site, downstream). The general 
groundwater flow direction is west to east 
(see Figure 2).

•

•

*

*

•

 Local geology near surface

During the drillings was found this typical 
profile:

Some significant deviations of this profile 
were found in a few drilling points:

the silty layer can reach a thickness 
up to 7 m, on the other hand this 
layer was nearly completely elimi-
nated due to former construction 
works

locally, gravels were found directly 

•

•

Figure 2: general groundwater flow direction

Figure 3: typical profile of the local geology
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below the silty layer

the basement of the sand/gravel 
layer varies between 8.5 m to > 15 
m

Results of site survey

Investigation activities

In October/November 2005, HALCROW 
realised a first investigation to determine 
possible soil and groundwater contami-
nation [2]:

analysis of the aerial-view of bom-
barding

surgery clearance before drilling

construction of 14 monitoring wells 
MW 01-14, with a maximum depth 
of 14 m

drilling of 20 boreholes, 2 m deep

sampling of soil, soil vapour and 
groundwater

sampling of construction materials

analysis of TPH, PAH, BTEX, VOC’s, 
SVOC’s and heavy metals, as well 
as general chemical analysis

In February/March 2006, EISELE, as a 
subcontracted company of Strabag Aus-
tria, realised a detailed investigation, in-
cluding the following activities [3]:

construction of 23 monitoring wells 
GWM 01-23, with a maximum depth 
of 15 m

drilling of 40 boreholes, to a max. 
depth of 7 m

sampling of soil, soil vapour and 
groundwater

realisation of pumping tests in all 
existing wells

analysis of TPH, PAH, BTEX, VOC’s, 
SVOC’s and heavy metals, as well 
as general chemical analysis

•

•

•

•

•

•

•

•

•

•

•

•

•

special analysis of oilphases found 
in the site, floating on the ground-
water

exact topographical documentation 
of wells and boreholes

calculation of a 2-dimensional nu-
meric model with FEFLOW 5.0

Soil

Mainly due to the bombardment during 
WW II (see Figure 4), a pollution with hy-
drocarbons was to be expected, and found 
in various parts of the site in significant 
concentrations as well in the saturated 
and unsaturated zone, but especially in 
the capillary fringe. 

Fortunately no other contaminants, like 
PAH, BTEX and heavy metals are present in 
remarkable concentrations in soil. There-
fore TPH will be used as key parameter to 
describe the situation in the unsaturated 
zone. Elevated concentrations of TPH were 
detected near surface in these zones:

waste oil distribution zone, north-
east

elevated tanks, central area

northern railway – filling area for 
trains

Considering the total surface of nearly 
200,000 m², about 20% shows a TPH-

•

•

•

1.

2.

3.

Figure 4: Bombardment of BANESA oil termi-
nal in WW II
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contamination near surface. In contrast is 
the situation in the zone of the capillary 
fringe in a depth of 4-6 m. In this zone 
TPH was detected in elevated concentra-
tions in a larger area (Figure 5):

Soil vapour

In some areas elevated concentrations of 
volatile compounds were detected, espe-
cially BTEX (Table 2). 

Detectable concentrations of chlorinated 
solvents have been detected partially only 
in the filling zones of the railway and 
trucks. Comparing to the BTEX-aromatics, 
the concentrations are low (less than 25 
mg/m³, only one value with 87 mg/m³). 

Ground water

The detailed sampling of February 2006 
confirmed the presence of BTEX-aromat-
ics in the 1st “Colentina-aquifer” (see 
Figure 6) 

A similar picture was determined regard-
ing TPH, although it seems to be that the 
basic concentration of TPH in this 1st aq-
uifer is, due to anthropogenic activities, 
about 0,2 mg/l to 0,4 mg/l. Noticeable 
are the elevated TPH-concentrations in 
the wells GWM 12, GWM 20 and GWM 
21, which gives a clear indication that in 
this zone a pollution was caused sepa-
rately (see Table 3).

MTBE was detected partially – but always 
linked with elevated BTEX-concentrations 
– in max. concentrations up to 1,500 μg/l 
in well MW 08). MTBE-concentrations in 
any case are lower than BTEX-aromatics. 

Figure 5: TPH-concentrations in water fluctua-

sampling point borehole ∑ BTEX [mg/m³]

waste oil distribu-
tion
(northwest)

RKS 1
RKS 2
RKS 3
RKS 4

n.d.
19
3
2

railway filling zone 
(north) 

RKS 6
RKS 7a
RKS 8
RKS 10

n.d.
n.d.
350
3010

truck filling zone 
(east-central)

RKS 15
RKS 18
RKS 19
RKS 20

20
37
487
7

tank area west RKS 23
RKS 24
RKS 26
RKS 29
RKS 30
RKS 31
RKS 32
RKS 33
RKS 34

n.d.
21
6

n.d
74
155
12
4
10

tank area east RKS 35
RKS 36
RKS 37
RKS 38
RKS 39

319
208
12
50
252

n. d.: not detectable

Figure 6: BTEX-concentration in groundwater

Table 2: analytical results of soil vapour (BTEX)
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Floating oil on groundwater

Since beginning of the detailed investi-
gation in February 2006, floating oil was 
detected in the wells installed on the site. 
Depending on the water level, the oil-
phases in the wells can be measured in 
about 20 wells, at a thickness of 0,01 m 
to max. 1,50 m. The composition of the 
different floating oil phases is shown in 
Table 4).

The distribution of the floating oilphase is 
illustrated in Figure 7.

Remediation concept

Legal basis

In beginning of 2006, during the develop-
ment of the Remediation concept for this 
site, in Romania has existed these corre-
sponding environmental Norms:

M.O. 756/1997 [4] Romanian 
Guidelines Values for Trace Elements 
in Soil (normal soils, alert thresholds 
for sensitive and less sensitive uses, 
action thresholds for sensitive and 
less sensitive uses

•

well TPH [mg/l] ∑ BTEX [μg/l]

GWM 4 0,3 51

GWM 5 0,4 1

GWM 13 0,4 2

GWM 17 n.d. n.d.

MW 13 0,9 55

MW 14 0,4 n.d.

GWM 01 0,3 n.d.

GWM 02 0,2 8

GWM 03 0,1 -

MW 02 3,1 6,05

MW 03 0,8 5,4

MW 06 0,3 6,11

MW 07 0,9 2,66

MW 08 1,1 2,87

GWM 12 6,9 633

GWM 18 1,6 7,82

GWM 19 0,2 221

GWM 20 6,1 2,8

GWM 21 2,3 109

MW 09 1,0 2,81

GWM 08 0,2 581

GWM 09 0,4 82

GWM 10 0,4 5

MW 11 0,7 2,89

MW 11 0,6 2,45

GWM 06 0,2 1,6

GWM 07 0,5 3,44

GWM 14 n.d. 1

n. d.: not detectable

Sampling point Composition of oil-phase

GWM 12 Diesel 

GWM 18 ca. 70 % Gasoline

ca. 20 % Diesel

ca. 10 % high-boiling components

MW02 ca. 75 % Gasoline

ca. 20 % Diesel

ca. 10 % high-boiling components

MW07 ca. 45 % Gasoline

ca. 40 % Diesel

ca. 15 % high-boiling components

MW08 ca. 40 % Gasoline

ca. 35 % Diesel

ca. 25 % high-boiling components

Table 4: composition of oil-phases

Figure 7: distribution of the oil phase

Table 3: analytical results of groundwater 
(TPH, BTEX) 
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Law 458/2002 [5]: definition of the 
quality of drinking water (modiffied 
by Law 311/2004 [6]) including a 
table of maximum concentrations 
of heavy metals, some ions, pH and 
COD

M.O. 95/2005 [7] regarding waste 
acceptance criteria for landfills, de-
fining maximum acceptable limit 
values, applicable for construction 
materials

Therefore only for contaminated soil the 
M.O. 756/1997 and for waste materials 
the M.O. 95/2005 could be considered 
for the development of the remedia-
tion concept, whereas for contaminated 
groundwater no appropriate Norm to 
define target values for the contaminants 
TPH, BTEX and MTBE was existent. On 
behalf of this legal situation in Romania, 
the philosophy of the German Law „Bun-
des-Bodenschutzgesetz” [8] and the Ger-
man Decree „Bundes-Bodenschutz- und 
Altlastenverordnung” [9] was considered 
additionally to develop the specific reme-
diation concept for this site. 

Among the basic principles of these Ger-
man regulations is the definition and 
evaluation of pathways (see Figure 8) and 
use-exposition-references.

Measures for the Revitalisation of the site, 
agreed with Romanian Authority

•

•

In several meetings with the participat-
ing parties, the following remediation 
concept, as a balance between legal ba-
sis and reasonable proportionality, was 
agreed [10]:

Soil remediation in defined zones 
(figure 9)

excavation of contaminated soil 
to a depth level of 0.30m if nec-
essary, cleaning of soil to reach a 
target value according Romanian 
Directive M.O. 756/1997, for 
TPH action threshold for less sen-
sitive uses 2,000 ppm, for BTEX 
alert threshold for sensitive uses 
25 ppm, 0.25 ppm for Benzene, 
using the biological process, and 
refilling of cleaned soil.

Covering with a layer of 0,35 m 
with a layer of natural soil which 
fulfils the alert threshold of M.O. 
756/1997 

installation and operation of soil 
vapour extraction systems to cap-
ture volatile hydrocarbons re-
leased by the Bio-Airsparging

Groundwater:

installation of a hydraulic bar-
rier in the downstream of the 
former oil terminal, pumping 
of polluted groundwater with 
flow rate based on the nu-
meric modelling [3]

continuous treatment of the 
polluted groundwater with 
multi-stage treatment plants, 
produced in Germany, to 
guarantee lowest target val-

•

*

*

*

•

*

*

Figure 8: principle of pathways [3]

Figure 9: visualisation of soil remediation 
measure
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ues for the re-infiltration of 
cleaned water upstream of 
the site

installation and operation of 2 
galleries of injection wells to re-
alise the Bio-Sparging process, 
to reduce effectively the pollution 
with a natural degradation proc-
ess

installation and operation of nu-
merous systems (using different 
technologies) for the extraction 
of floating oil phase

This remediation concept was agreed and 
legally validated at 23rd of August 2006, 
documented as “Aviz de Mediu” [11]. 

The decontamination of the site is planned 
for a time-period of 3 years, whereas the 
activities has already started in beginning 
of 2007.

Conclusions

The described project is the 1st revitalisa-
tion of a large abandoned site with huge 
dimension in Romania and of big interest 
for the Romanian authorities, Bucharest’s 
habitants as well of Petrom S.A. Together 
with all political levels, which are respon-
sible in Romania for environmental issues, 
and a group of European experts, a work-
ing group has developed an innovative 
remediation concept, finding a reason-
able compromise between existing legal 
basis in Romania, the Mid European law 
and proportionality of investment. The 
collaboration of an open-minded Author-
ity and a responsible owner is a worth imi-
tating procedure in South-East-Europe.
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Introduction

The world wide ongoing process of ur-
baniza-tion depends on the consump-
tion of one important resource: soil. Ur-
ban expansion results in sealing, loss, 
destruction and pollution of former ag-
ricultural, forest or natural soils. Urban 
development also can damage and pol-
lute remained inner urban soils. Soil is 
a kind of resource, whose value is often 
not very obvious to the public since in 
many cases soil destruction and pollution 
cause indirect negatively impacts, such 
as flooding, groundwater contamination, 
reduced groundwater recharge, air pollu-
tion, contamination and loss of vegetation 
and wildlife. Conclusively, the condition 
of urban soils plays an important role for 
the living conditions of human beings in 
urban systems. Besides other ecologically 
important functions soil provides in urban 
systems, it is a major sink for pollutants. 

5.2 Urban soil ecology, scientific perspectives II: 
Urban wide pollution of soils, an ongoing 
process and a challenge to sustainable devel-
opment

Stefan Norra

Once incorporated into soils, pollutants, 
especially organic ones might be decom-
posed in soils, but many of them are ac-
cumulated for a certain period. However, 
decomposition products and accumulated 
pollutants, such as toxic heavy metals, 
can be leached towards the ground water 
body, taken up by plants, dispersed with 
soil particles to become part of particulate 
air pollution or, as constituent of soil, exca-
vated and transported to other locations. 
Since pollutants in soils are not everlast-
ing fixed, although they might be fixed 
for a very long period, their accumulation 
and behaviour in soils has to be studied 
and monitored. Any urban development 
causes an alteration of the former oc-
curring chemical conditions and patterns 
of chemical elements and compounds 
in soils. Owing to the fact that various 
chemical elements and compounds are 
toxic and that specific chemical conditions 
intensify or mitigate their toxicity, sus-

ABSTRACT

Urban activities alter chemical patterns of soils on locally limited or urban wide scales. 
An important process altering soils on an urban wide scale is the diffuse pollution. It is 
shown that soils of urban systems are already polluted for extended areas. Persistent 
urban sprawl and densification will lead to ongoing soil pollution. For many pollutants 
soils act as long-lasting sink resulting in the accumulation of pollutants. However, pollut-
ants fixed in soil also can be released and percolate towards the groundwater or taken 
up by organisms via various pathways. Thus, sustainable urban development requires 
combined management and control of urban wide conditions of soils and chemical sub-
stance fluxes. Methods, such as geostatistics and multivariate statistics are presented, 
which allow to model and assess urban wide soil alterations. These methods provide an 
indispensa-ble and comprehensive understanding of the spatial distribution of urban 
wide pollution and alteration of soils. 
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tainable urban development has to take 
into account its influence on the resource 
soil. In the following, soil pollution will be 
discussed and methods will be presented, 
which can be used to model urban wide 
soil pollution.

Pollution of Urban Soils

Pollution sources are commonly grouped 
into point, line and diffuse sources. Thus, 
soils are locally polluted with respect to a 
limited area, or soils of expanded areas 
missing definite limits are polluted. The 
first case includes urban soils with dis-
turbed profiles because of intensive and 
various development activities and land 
uses that cause different levels of pollution 
(Blume 1992, Radtke et al. 1997, Blume 
and Schleuß 1997, Hiller and Meuser 
1998, Meuser et al. 1998, Zhang et al. 
2005). If in those cases threshold values 
set for toxic compounds are exceeded, 
various technical cleaning methods are 
already available, such as bioremedia-
tion, soil washing, or even excavation and 
artificial rebuilding of the soil. 

In the second case, decontamination of-
ten would make necessary extremely in-
tensive monetary efforts. This case occurs 
if soil naturally show high concentrations 
of toxic compounds (especially heavy met-
als) owing to its parent material. Fur-ther-
more, this case can occur in urban sys-
tems where air polluting activities (traffic, 
industry, domestic heating, …) implicate 
permanent atmospheric inputs of toxic el-
ements into soil resulting in creeping and 
increasing soil pollution, and where in-
tensive and expanded industrial emissions 
pol-lute soils via various pathways. For 
that reason, the German Federal Soil Pro-
tection Act and the Federal Soil Protection 
and Contamination Ordinance defines a 
special assessment of those soils. Enacted 
threshold values can be exceeded as long 
as no negative impacts to soil functions 
are expected owing to the release of toxic 
compounds from those soils. 

Toxic compounds accumulate in urban 
soils to various degrees with respect to 

their degradability and immobilization. 
Especially heavy metals will be accumu-
lated, since they can not be decomposed 
and often are immobilized at neutral pH 
values as typically found in urban soils. 
Consequently, soils of any urban system 
will show anthropogenic elevated concen-
trations of heavy metals compared to the 
rural or natural surrounding as already 
demon-strated by many studies (Blume 
and Hellriegel 1981, Sühs 1986, Paterson 
et al. 1996, Sánchez-Martin et al. 2000, 
Bityukova et al. 2000, Norra 1997, Norra 
2001, Norra et al. 2001, Möller et al. 2005, 
Xinmin et al. 2006). Furthermore, every 
specific urban land use type has its own 
balance of chemical substances (Thornton 
1991, Baccini and Brunner 1991, Baccini 
and Bader 1996, Stüben and Norra 2000, 
Kuang et al. 2003) often manifested in 
patterns of chemical elements found in 
soils over extended areas (Bloemen et al. 
1995, Herget 1996, Mesilio et al. 2001, 
Norra et al. 2002). This permanently on-
going process of creeping soil pollution 
occurring on extended urban areas ne-
cessitates comprehensive monitoring and 
assessment of urban substance fluxes and 
soil pollution as well as the regionaliza-
tion and model-ling of the urban wide soil 
pollution (Norra and Stüben 2003, Norra 
et al. 2006a). According to the concept 
of sustainable development, the resource 
soil has to be preserved and protected 
owing to its importance to an intact and 
worth living urban environment. Methods 
are needed to differentiate between lo-
cal and diffuse soil pollution, to model 
the urban wide soil pollution, to attribute 
multiple superimposing soil pollution on 
respective pollution sources, and to cal-
culate accumulation rates of ongoing dif-
fuse pollution. 

Atmospheric deposition rates of heavy 
metals and other toxic compounds are 
frequently measured using various 
methods (Lahmann 1990, Landesanstalt 
für Umweltschutz Baden-Württemberg 
1997). These results have to be assessed 
with respect to urban soil pollution. An 
attempt to calculate the period necessary 
to enrich the most upper soil layer (0-5 
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cm) by 1 ppm of specific heavy metals was 
carried out for several sites in Karlsruhe 
(Norra 2001). On the basis of atmos-
pheric deposition rates surveyed between 
1996 and 1998 (Norra and Stüben 2004), 
these periods are for Pb about 10 to 30 
years, for Cu about 4 to 40 years and for 
Cr about 10 to 70 years. However, more 
comprehensive studies are necessary to 
investigate the creeping accumulation of 
persistent toxic compounds in soils with 
respect to their varying mobilities. Fur-
thermore, any urban system will develop 
its own characteristic accumulation rates 
of pollutants in soil. 

Fingerprinting methods on the basis of 
specific patterns of chemical elements 
occurring in soil can be used to identify 
pollution sources. Comprehensive litera-
ture is available describing the emission 
patterns of chemical elements for various 
anthropogenic activities (e.g. Nriagu and 
Pacina 1988, Merian 1991, Hutzinger 
1992, Farago et al. 1995, Kabata-Pen-
dias 2001). Generally, specific chemical 
compounds and elements and their ratios 
can be used to identify relevant pollution 
sources. Platinum, Pt/Rh ratios and ratios 
of stable isotopes of carbon can be used 
to identify traffic as relevant pollution 
source and sources of changed soil com-
position (Schäfer et al. 1999, Türke et al. 
1999). It was shown that Sb can be used 
to identify lead works as soil pollution 
source (Norra et al. 2001). Vanadium can 
be used to assess the influence of emis-
sions from processing fossil fuels in urban 
systems (Norra 2001). Studies remain to 
be done to balance the chemical compo-
sition of urban soils according to the spe-
cific shares of individual sources (specific 
pollution sources, geogenic background, 
biotic origin). One approach could be to 
transfer chemical mass balance source 
apportionment models known from the 
investigation of atmospheric particulate 
matter (Watson et al. 1994, Kleemann et 
al. 1997, Lewis et al. 2003, Christen-sen 
2004) to urban soil assessments.

Modelling the Spatial Distribu-
tion of Urban Soil Pollution

Sustainable urban development has to 
take into account the condition of urban 
soils to preserve or to redevelop an intact 
environment. Therefore, comprehensive 
knowledge on urban wide soil quality is 
necessary. Furthermore, aggregation, re-
gionalization and cartographical presen-
tation of data ascertained for single soil 
sites are necessary to assess urban soils 
as a whole and in relation to the total 
urban system. Geostatistics have been 
demonstrated to be a strong tool to model 
the urban wide soil pollution (von Steiger 
et al. 1996, Shinn et al. 2000, Norra et 
al. 2001 Norra et al. 2002, Hooker and 
Nathanail 2006). This method is not only 
usable for the spatial distribution of toxic 
elements but also for other soil proper-
ties such as mineralogical composition or 
stable isotope abundances (Norra et al. 
2005, Norra et al. 2006b, Boeckx et al. 
2006). Geostastics is based upon the vari-
ogram that describes the spatial variance 
of a particular variable. An experimental 
variogram is calculated from the avail-
able data set. A variogram model is fit-
ted to this experimental variogram. This 
model is used for the kriging procedure, 
which interpolates the spatial distribution 
of the values of a variable over a defined 
area. Cross validation is a method to de-
tect outliers not belonging to the overall 
spatial distribution of a particular variable 
expressed by the variogram model. The 
value of a specific variable is successively 
calculated at each sampling point using 
the ascertained values of that variable 
from the other sampling points. A sam-
pling point becomes an outlier of the 
available data set in case of a too large 
deviation of the calculated value from the 
measured value. Such sampling points of-
ten show local peculiarities of soil proper-
ties not belonging to the overall spatial 
model. An example is given in Figure 1. 
62 surface soil layers (0-5 cm) sampled 
in city of Karlsruhe were analysed for Cu 
(Norra 2001). An omnidirectional expo-
nential variogram model nested with a 
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so called nugget effect could be fitted to 
the experimental variogram. Pointkriging 
was used to calculate the spatial distribu-
tion of Cu. Naturally, highest concentra-
tions can be expected in soils developed 
on floodplains along the river Rhine in 
the west and along the former river sys-
tem Kinzig-Murg and the northern edges 
of the Black forest in the west. Lowest 
concentrations naturally should be found 
in the soils of the central terraces consist-
ing of sand and gravel. The map displays 
a superimposition of anthropogenic and 
geogenic Cu concentrations. Clearly vis-
ible are the elevated Cu concentrations 
in the centre of the map, where the City 
Centre is developed on the terraces. This 
area of elevated Cu concentrations is con-
necting the western and eastern areas of 
naturally higher concentrations. However, 
also in the west and the east urban ac-
tivities led to elevated spatial Cu concen-
trations. These activities are especially 
linked to the long lasting urban land use 
in the former City of Durlach in the east 

and to the river port and the 
refinery of Karlsruhe along 
the river Rhine in the west. 
Cross validation was used 
to detect local outliers of the 
spatial model for Cu con-
centrations in urban surface 
soil. Altogether five location 
were found reflecting mainly 
local properties. These sam-
pling sites are indicated in 
the map. One sampling site 
was situated on the area of 
a sewage plant (226 mg/kg), 
another site was located lee-
ward to a coal heap and in 
between electrified railroads 
(66 mg/kg), a third location 
reflects the pollution owing 
to a historical waste dump 
site (118 mg/kg) as well as 
most probably the fourth site 
does (54 mg/kg). The fifth 
sampling site indicates an 
outlier because of relatively 
low Cu concentrations (22 
mg/kg) most probably due to 
construction activities (artifi-

cial levee) at the mouth of the Karlsruhe 
oil harbour. Furthermore, geostatistics 
can be used to model the probability of 
exceeding guideline values by means of 
indicator kriging and conditional simula-
tion (Markus and McBratney 1996, Nath-
anail et al. 1998, Hooker and Nathanail 
2006). 

Multivariate statistical methods can be 
used to extract dominating processes 
and factors evoking specific patterns of 
realizations of variables, such as chemi-
cal compositions of soils. Cluster analysis 
(CA) and factor analysis (FA) have been 
used in studies on urban soil pollution 
to differentiate between various element 
sources (Manta et al. 2002, Madrid et 
al. 2004, Lee et al. 2006, Norra et al. 
2006b). CA and FA can be carried out 
according to group variables (R-mode) 
or cases (Q-mode). Typically, R-mode 
clusters or factors comprise variables 
(element or mineral concentrations, soil 
properties) attributable to specific proc-

Figure 1:
Visualized spatial model of Cu concentrations in surface soils 
(0-5 cm) of Karlsruhe.
An omnidirectional point kriging using an exponential variogram model nested 
with a nugget effect forms the basis of this map. Circles represent soil sampling 
sites. Sites indicated by grey coloured circles were eliminated from the data set on 
the basis of cross validation. Numbers express analysed concentrations at those 
sites. (Copyright Topographical Map: Landevermessungsamt Ba-den-Württemberg 
12.05.1999, Az.: 2851.3-A/37)
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esses and sources, such as parent ma-
terials, land uses and specific pollution 
sources. Application of the Q-mode of 
these methods groups cases according to 
similar patterns of variable values. With 
respect to spatially distributed soil sites, q-
mode analyses result in conclusions about 
the spatial influences of extracted factors 
or clusters (gained in R-mode using the 
Ward method). A cluster analysis carried 
out for Karlsruhe surface soils (0-5 cm) 
(Norra 2001) resulted in four major clus-
ters: anthropo-cluster (As, Ni, V, Fe, Cd, 
Ag, Sn, Sb, Pb, Cu, Cr, Ba, Zn), organo-
cluster (organic C, S, N), carbon-ate-clus-
ter (pH, Sr, Ca, carbonate-C, δ13C), sili-
cate-oxide-phosphate-cluster (K, Rb, Ga, 
Ti, Y, Nb, Zr, La, Ce, Mo). Q-mode cluster 
analysis revealed clusters describing the 
spatial relationship of soil sampling sites 
(Figure 2). Calculating the average values 
of the variables used facilitates the attri-
bution of the Q-mode clusters to the R-
mode clusters. Cluster 1 comprises soils 
showing elevated concentrations of car-
bonates especially occurring on the young 
floodplains of the river Rhine (carbonate-

cluster). Two sites of this cluster can be 
found in the city`s centre and in the east 
of the town. Obviously, the geochemical 
composition of these sites does not fit to 
the surrounding conditions probably due 
to anthropogenic soil admixtures or soil 
rearrangement. Cluster 2 comprises sam-
pling sites showing intensive anthropo-
genic pollution (anthropo-cluster). Cluster 
3 comprises samples characterised by sili-
cates, oxides and phosphates (silicate-ox-
ide-phosphate-cluster) mainly occurring 
in the Black Forest area and along the 
former Kinzig-Murg river system (older 
floodplains). Cluster 4 indicates samples 
of no specific chemical characteristics pri-
marily found on the lower terrace formed 
during the last iceage. Blue bordered yel-
low circles represent a subclass of Clus-
ter 4 showing highest average concen-
trations of various heavy metals (Cr, Cu, 
Pb, Sb, Sn, Ag, Cd, As) (anthropo-cluster) 
within cluster 4. Thus, subclusters provide 
detailed information on minor influences 
determining the soil composition. 

Similar to CA, FA results in factors ex-
tracted from a set of variables. More and 

above that, FA provides fac-
tor loadings expressing cor-
relations between the vari-
ables and the factors. Factor 
scores express the realisation 
of an extracted factor at a 
specific site. In this way, the 
relative influences of specific 
factors (frequently identified 
factors are for example: par-
ent material composition, 
various industrial pollution 
sources, atmospheric pollu-
tion, various land uses, etc.) 
on soil composition can be 
calculated for every soil sam-
pling site. Furthermore these 
factor scores can be interpo-
lated in the same ways as 
other variables. Such stud-
ies were carried out for in-
stance in Berlin (Birke et al. 
1993), Tallinn (Bityukova et 
al. 2000), and Pforzheim 
(Norra et al. 2006b). This 

Figure 2:
Result of q-mode cluster analysis of surface soils (0-5 cm) 
using the method according to Ward. Each colour represents 
a specific cluster. Explanations for clusters and blue bordered 
yellow circles are given in the text. (Copyright Topographical Map: 
Landesvermessungsamt Baden-Württemberg 12.05.1999, Az.: 2851.3-A/37)
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approach makes it possible to differenti-
ate between geogenic and anthropogenic 
influences on the soil composition. Figure 
3 presents an example for the spatial dis-
tribution of scores of the anthropogenic 
factor extracted from a broad data set that 
was detected in soils of Pforzheim (Norra 
2006b). This factor is correlated to typical 
anthropogenic emitted elements (Cu, Zn, 
Ag, Sn, Pb). Highest factor scores indicat-
ing most polluted sites are found in the 
city centre, adjacent to roads, and in the 
vicinity of industrial complexes. Lowest 
scores primarily occur in the southern for-
ests. Other factors extracted in this study 
describe the influence of the parent mate-
rial and weathering processes on the soil 
composition.

Conclusively, various statistical methods 
are available to model the spatial distri-
bution of urban soil pollution, to differen-
tiate between local and diffuse pollution, 
and to identify the geogenic background. 
Studies using these methods are mainly 
carried out for surface soil layers. Almost 
nothing is known about the spatial cor-
relation of the composition of deeper soil 
layers and horizons. Such studies would 
allow the urban wide assessment of the 
historical development of spatial urban 
soil pollution and the translocation of soil 
pollutants towards the depth.

The Meaning of Spatial Soil 
Pollution to Sustainable Urban 
Development

The importance of soils to a sustainable 
urban development and the preserva-
tion of intact urban ecosystems has been 
widely expressed (Maler and Fitger 1990, 
Blume 1992, Burghardt 1994, Hinzen et 
al. 1995, Burghardt 1996). Soil provide 
several important functions for urban eco-
systems, such as ground water protection 
and recharge, protection against erosion, 
preservation of soil biota, filtering of harm-
ful substances, nutrient and water storage 
capacity, which have to be considered by 
urban development activities. Hence, any 
urban development activity has to exam-

Figure 3:
Factor scores representing heavy metal (Cu, 
Zn, Ag, Sn, Pb) pollution of Pforzheim surface 
soils (0-5 cm). Every star indicates a sample 
site plotted on a land use map.
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ine subsequent alterations of affected 
soils with respect to their meaning to in-
tact urban ecosystems (Fitger and Mahler 
1990, Koch 2001). In addition to soil type 
and location oriented assessments and a 
growing awareness for urban wide pol-
lution scenarios evoked by atmospheric 
gaseous and particulate pollution, more 
emphasis is required for a comprehensive 
urban wide understanding of soil pollu-
tion and soil functions. Various urban soil 
properties and functions are not limited 
by the borders of properties, districts, 
specific land uses, or lithological units. 
For instance, Norra et al. (2001a) clearly 
detected soil pollution in the vicinity of 
former lead works caused by this plant, 
although this plant was already removed 
and the directly appendant ground was 
already remediated at the time of the 
investigation. Atmospheric soil pollution, 
diffuse pollution sources, groundwater re-
charge and pollution, natural background 
concentrations and other factors often do 
not stick to strict borders. Any urban de-
velopment will cause alterations of the 
mineralogical and chemical composition 
of soil. According to the concept of sus-
tainable development, also the use of 
soil has to „meet the needs of the present 
without compromising the ability of future 
generations to meet their own needs“ 
(World Commission on Environment and 
Development 1987). Resource consump-
tion rates shall not exceed rates of regen-
eration; and in cases of non renewable 
resources consumption shall be limited by 
the ability of creating equivalent substitu-
tions. Urban development has o treat soil 
as a valuable resource according to both 
before mentioned aspects. Hence, urban 
wide models are required to assess soil 
alterations owing to urban development 
and creeping diffuse soil pollution. Ge-
ostatistics provide variogram models ex-
pressing the urban wide baseline of dif-
fuse soil pollution and allowing the iden-
tification of local soil alterations. Muliti-
variate statistics can be used to compare 
compositions of soils on an urban wide 
scale and to perceive the dispersal of soil 
properties of different origin. Moreover, 

sustainable urban development demands 
the management and control of urban 
wide material and chemical substance 
fluxes (Baccini and Brunner 1991, Simon 
and Fritsche 1993, Baccini and Bader 
1996, Einig and Siedentop 1999, Stüben 
and Norra 2000). The resource soil has to 
be embedded in such a management sys-
tem considering all aspects of local and 
spatial fluxes of materials and chemical 
substances.
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5.3 Integrated investigation and management of 
groundwater contamination - project MAGIC

Grzegorz Gzyl, Thomas Ertel

ABSTRACT

State-of-the-art remediation of contaminated groundwater is still based on single-site 
approaches neglecting cost-effective regional groundwater management and urban 
planning aspects. All measures aim at a rapid reduction in environmental damage so 
that risk to the public associated with a particular property is removed. However, this ap-
proach fails in heavily polluted areas with different property owners and complex pollut-
ant patterns. Therefore, integrated approach to such areas, could benefit with improved 
cost-effectiveness of the whole process of investigation assessment and remediation. The 
innovative integrated concept for groundwater assessment and remediation at large 
complex urban areas was developed within FP5 project INCORE (EVK1-CT-1999-00017). 
The idea currently is in implementation phase at four test sites in the frame of INTERREG 
project MAGIC (5C028). The test sites are in: Trachy – County of Gliwice (Poland), Olsztyn 
(Poland), Stuttgart – Feuerbach (Germany) and Ostrava – Vitkovice (Czech Republic).

Introduction 

Industrial development in the last few dec-
ades was rapid and caused urban ground-
water pollution, often exceeding the legal 
limits. Changes in land use during this 
period have created complex contamina-
tion patterns, such as heterogeneous dis-
tribution of contaminants, the presence of 
different contaminants and large areas 
of landfill (Figure 1). State-of-the-art re-
mediation of contaminated groundwater 
is still based on single-site approaches 
neglecting cost-effective regional ground-
water management and urban planning 
aspects. All measures aim at a rapid re-
duction in environmental damage so that 
risk to the public associated with a par-
ticular property is removed. However, this 
approach fails in heavily polluted areas 
with different property owners and com-
plex pollutant patterns. Large amounts 
of private and public money are being 

spent to identify and assess point sourc-

Figure 1: Complex situation of groundwater 
pollution at industrial area
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es of contamination without being able 
to reliably quantify their impact on the 
groundwater quality; numerous remedia-
tion schemes are undertaken without an 
economic evaluation of their long-term 
performance. Therefore, there is a need 
to implement problem oriented strategies 
for large complex industrial areas. These 
strategies would include administrative 
procedures, urban planning aspects, and 
real estate market needs. Key goals to be 
met are the conservation of groundwater 
resources and economic revitalisation of 
urban industrial areas.

The innovative integrated concept for 
groundwater assessment and remedia-
tion at large complex urban areas was 
developed project INCORE (2003). The 
idea currently is in implementation phase 
with special focus on the states that ac-
cessed EU in 2004 – this is being done in 
the frame of ongoing INTERREG project 
MAGIC (2007).

Integrated approach to ground-
water investigation and manage-
ment

As mentioned above, the industrial ar-
eas are usually places with complex con-
tamination pattern, where single site ap-
proaches fail and lead to misuse the funds 
for investigation and especially for reme-
diation. On contrary, integrated approach 
to such areas, could benefit with improved 
cost-effectiveness of the whole process of 
investigation assessment and remedia-
tion. Keeping that in mind, an innovative 
cyclic approach to industrial areas has 
been developed within INCORE project 
(Figure 2). This approach begins with the 
screening of groundwater plumes at the 
scale of entire industrial areas, and ends 
with the remediation of individual source 
areas or the containment of plumes. The 
major advantage of this approach is that 
the number of local scale sites, or the size 
of the area to be considered, is reduced 
stepwise from one cycle to the next. Thus, 
a large potentially contaminated area 
would be screened but ultimately only a 
small area may need to be remediated. 
This new approach repeats an investiga-
tion/assessment/ revitalisation cycle three 
times at different scales: Cycle I - plume 
screening; Cycle II -source screening; 
Cycle III - plume/source remediation. 
This approach, developed in RTD project 
INCORE is now being tested and imple-
mented within project MAGIC, with main 

Figure 2: INCORE cyclic approach
Figure 3: MAGIC approach
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focus on plume screening methods and to 
practical implementation of the integral 
approach into existing legal and admin-
istrative framework (Figure 3).

Innovation in groundwater inves-
tigation 

The plume screening is mainly done by so 
called integral pumping tests method, de-
scribed in details by Ptak & Teutsch (2000). 
For the interpretation of concentration - 
time series obtained by these long term 
pumping tests a transient inversion tech-
nique was developed, which is based on a 
time dependent calculation of isochrones 
and mass balances for increasing capture 
zones (Figure 4).

The methodology to combine particle 
tracking in the regional flow model and 
plume length statistics or reactive trans-
port models to delimit potential contami-
nant source zones has been developed. By 
this means large areas can be efficiently 
screened and mapped. The most impor-
tant issue is to perform the pumping tests 
along the control planes perpendicular to 
groundwater flow direction, downstream 
suspected area. In this way all contami-
nation plumes are investigated the total 
contribution of the area to groundwater 
contamination can be assessed. Further-
more, the risk of omitting a narrow plume 
of high concentration is eliminated, which 
is particularly important in case of organ-
ic pollutants. In case of diffuse inorganic 
pollution the control planes may consist 

also from the dense network of classical 
monitoring boreholes, forming a control 
plane. Such case is currently investigated 
within MAGIC project.

Ongoing implementation

The implementation of these technical 
achievements into existing legal frame-
work and administrative procedures is 
essential in order to make the benefits 
from the integral concept possible. The 
different national legal frameworks make 
the implementation phase demanding, 
therefore an EU-project integrating the 
local authorities from different EU coun-
tries seems to be the best way to realize 
this task. This is now being done within 

an INTERREG IIIB project MAG-
IC. The integral approach is in 
implementation phase through 
4 pilot projects at 4 MAGIC test 
sites. The result will help to de-
velop a standard handbook for 
application of integral approach 
to groundwater contamination 
at industrial areas. Below follows 
the brief characteristics of MAGIC 
project test sites.

Landfil area Trachy (County of Gli-
wice), Poland 

Trachy test site in Poland, County of Gli-
wice (Figure 5) is a large rural area with 
3 landfill sites: mining waste dump (the 
largest), municipal waste dump and post-

Figure 4: Integral investigation method – Ptak 
& Teutsch (2000)

Figure 5: MAGIC test site in Trachy – County 
of Gliwice (Poland)
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galvanic waste dump. 

The site is located at the westernmost 
edge of Upper Silesian Coal Basin, and 
it borders with a natural landscape park. 
Groundwater is polluted there mainly 
with sulphates, chlorides and variety of 
metals.

Postindustrial area – ex gasworks 
site in Olsztyn, Poland 

The site in Olasztyn, Poland, is a post-
industrial area planned for revitalisation 
and future re-use. It is located very near 
to historical city center, in vicinity of green-
lands (Figure 6). 

MAGIC project activity in Olsztyn site 
concerns level and spatial distribution of 
ground and groundwater pollution. The 
contamination stem from tars and other 
wastes remanded after 100 years old 
gasworks that was operated in the neigh-
bourhood of the city centre till the nineties 
of XX century. Besides a strong need to 
render the terrain accessible for invest-
ments there is also a necessity to assess 
the hazard of main groundwater intakes 
contamination. The crucial problem are 
toxic and carcinogenic substances, such 
as organic volatile aromatic compounds 
(VOC), including benzene, toluene, ethyl-
benzene, and xylenes (BTEX) and polycy-
clic aromatic hydrocarbons (PAHs). The 
precise pollution outlining is the key for 
the future remediation.

Feuerbach Valley, Stuttgart, Germany

This site is a large industrial quarter of 
the city with dense infrastructure (Figure 
7). Some northern city districts of Stutt-
gart - the project area “Feuerbach” there 
under - are handicapped by serious soil 
and groundwater contamination gener-
ated over decades. 300 contaminated 
sites within the project area originate 
complex groundwater pollutions, more 
than 200 sites are known or suspected 
to discharge chlorinated hydrocarbons 
(CHCs) into a complex layered fractured 
rock aquifer system. Data of 900 ground-
water monitoring wells were existing in 
the project area in the beginning of the 
MAGIC project. On the basis of a data 
collection, evaluation and additional field 
studies a hydrogeological and a numeri-
cal model were designed to characterise 
the groundwater situation of Feuerbach 
and to identify the most serious polluters 
within this area.

Ex chemical coking plant Vitkovice in 
Ostrava, Czech Republic

This site is located in post industrial area 
of former coking plant, in the city cent-
er of Ostrava. Coal-tar products heavily 
contaminate the locality in the neighbour-
hood of this city - the centre of Moravian 
Silesian Region, in the area of a former 
chemical cooking plant in Vitkovice (Fig-
ure 8). High concentrations of PAHs, aro-

Figure 6: View from MAGIC test site in Olsztyn 
(Poland) over the old town

Figure 7: MAGIC test site in Stuttgart – Feuer-
bach (Germany)
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matic hydrocarbons (AHs) and inorganic 
pollution, including occurrence of Dense 
NonAqueous Phase Liquids (DNAPLs) Lay-
ers, has been detected in groundwater.

Conclusions

The industrial areas are usually places 
with complex contamination pattern, 
where single site approaches fail and 
lead to misuse the funds for investigation 
and especially for remediation. At such 
areas there is a great demand to improve 
reliability of investigation and cost-effec-
tiveness of remediation. In response to 
that, an innovative integrated concept for 
groundwater assessment and remediation 
at large complex urban areas was devel-
oped within FP5 project INCORE. The in-
tegral approach is now in implementation 
phase through 4 pilot projects at 4 test 
sites in the frame of an INTERREG project 

Figure 8: MAGIC test site in Ostrava – Vitko-
wice (Czech Republic)

MAGIC. The result will help to develop a 
standard handbook for application of in-
tegral approach to groundwater contami-
nation at industrial areas. 
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5.4 Urban Soil Ecology -
Involvement of Diverse Land Use Types

Wolfgang Burghardt

Abstract

In urban areas exist numerous new land use types which became the environment of 
soils and did give soils new properties. Peculiarities of urban areas are beside natural 
soil, truncated, mixed or stratified deposed natural and technological materials (rubble, 
ashes etc), mining wastes, sealed soils. 

Important urban soil properties are a wide range of humus and lime contents, and pH-
values, deep compaction, reduced fine earth content by stones, pollution and dust depo-
sition, soils from sealed layers, and from recent strong soil development processes.  

Urban soils are involved in the chain of distribution, dilution and decay of noxious com-
pounds, as sources of dust and pathogenic micro-organisms, in urban heat regulation, 
supply of heat for domestic heating, for storm water infiltration, rooted bodies for pro-
duction of large amount of green mass,  as very interesting habitats, and as great sinks 
for carbon dioxides.

Soils with most valuable properties are those from silt and loam, of high humus content, 
and influenced by groundwater. Urban soil policy and management should know where 
are the high value soils located, and preserve and protect them.

Introduction

The mental focus of humans is always di-
rected on few main objectives. We must 
state that beside very few characteristics 
the soils and their properties not belong 
to these objectives. They are not present 
in urban planning and management. The 
existing interest on urban soils focuses on 
pollution, and recently on soil sealing. 
Arguments for this are health risks from 
pollution and more diffuse arguments 
of habitat losses and floods from storm 
water. In most cases health risk studies 
concern very peculiar items such as the 
content of selected pollutants of waste tips 
and of derelict industrial sites. Main crite-
ria of interest is the pollutant content and 
sometimes the availability of pollutants 
for the path soil-groundwater and soil-
plant. Habitat studies focus on the loss of 
species of the area by sealing.

For other urban health hazards such as 

from fine dust (PM10, PM2.5) the role of 
soils is not evaluated. That urban areas 
would contain the most interesting habi-
tats due to their extreme and rare com-
binations of soil properties is not regis-
tered.

Urban soil research is more or less not far 
from its starting point. Only few pieces of 
the urban soil puzzle are known. They will 
be presented. Perspectives are not only 
hazards from soils but also the great ben-
efits in urban areas.

A systematic approach which makes vis-
ible what is happening in urban areas 
and how soils are involved is missing. 
Therefore some ideas about the totality 
of the soil complex in urban areas will be 
presented followed by some details about 
urban soils and proposals for a better use 
and management of urban soils and land 
than found today. 
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For urban administration and policy it is 
of importance to be aware that for ur-
ban sustainability much soil is necessary 
outside the cities too. This should not be 
neglected. 

Urban soils – a product of urban 
environment

Let us start with some abstract and gen-
eral views about soils by the question 
‘What are soils?‘. Soils are solid bodies 
filled with water, air and organisms. They 
are located at the boundaries of rocks 
to atmosphere and biosphere. They are 
also influenced by water and relief.  All 
together act as factors of the environment 
of soils. The factors are active and change 
the body soils with time. Therefore soils 
develop (table 1). They are in soil science 
terms objectives of a pedogenesis. 

Thus soil can change from a raw stage in 
a mature stage. In raw stage soils repre-
sent only the rocks, in mature stage they 
are product of the total environment. Thus 
they became individuals and are the large 
carrier of information about the elements 
of landscape, its history and develop-
ment. 

Soils consist of materials such as solids, 
liquids and gases. The materials give the 
soils the property to act as storage and 
transport and supply facilities. The soil fa-
cilities will be reported later.

Land is used. Some types of land uses 
and the benefits from the use are directly 
depending from the properties of soils. 
Examples are agriculture, forestry, horti-
culture. For some other types of land use 
soils are only the ground above which 
the land use is performed. The body soil 
must have only the mechanical property 
of bearing of loads. Examples are use by 
constructions and vehicles. 

Similar to the natural environment of soils 
described above land use acts as environ-
mental factor on soils. Humans provide 
all kind of factors such as loose and solid 
rock deposits, climatic conditions, vegeta-
tion, water and relief. 

This way soils get a new environment by 
soil use. Thus soils of urban areas will be 
a product not only of natural but in addi-

tion or sometimes complete by the 
urban environment. We must learn 
and accept that an urban environ-
ment will provide soils at least in 
part with other properties as found 
in nature.

High diversity of urban land 
and soil use

In rural areas occur only few types 
of land uses. With development of 
cities the number of land use types 
increased extremely (table 2). Each 
type of land use influences soils in a 
characteristic way so that at the be-
ginning of urban soil research some 

soil scientists classified urban soils by land 
use types similar as it happened with soils 
of rural areas in the 19th century. Soil 
properties which can be expected on a 
plot can be characterized and described 
this way. 

There is a second phenomenon in urban 
areas which differs from rural sites. In ru-
ral sites processes of material deposition 
(geogenesis) and change of soil proper-
ties are governed by gravity and concen-
tration differences of material and energy 
in a landscape. Examples are erosion, 
weathering and humification. Thus exist 

Soils exist not from the beginning!
Soils are the result of development processes.

Development processes are governed by factors of the soil 
environment

(1) Factors are : 

rocks
climate
water
biosphere
relief, and
time.

(2) Land use by humans 
has effectson all of 
this factors. 
Today they achieve 
extreme intensities 

(3) Total new landscapes are 
constructed by land use with pe-
culiar soils, soil properties and 
effects on life of humans.

(4) Therefore the main 
principle of soil 
policy is that it has to 
focus on land use.

Table 1: Why has land use to focus on soil?
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between different parts of landscape re-
lationships, and soils in a landscape be-
came relatives. 

But the relationship of urban sites is 
those of plots of different types of land 
use which is governed by economic and 
social demands, facilities and processes. 
The fate of soils and their properties is 
linked to human mental, social and tech-
nological development, and from this 
resulting urban planning. Examples for 
land use effect on urban soil properties 
are differences of soil acidification due to 
degree of lime supply in not fertilized park 
areas, fertilized vegetable gardens, resi-
dential areas containing lime from rubble 
residues, commercial areas sealed with 

concrete stones which weather to 
lime and railway lines from dolo-
mite ballast. 

Peculiarities of soils of ur-
ban ecosystems

Where are the soils in urban ar-
eas? Do we find the totality of a 
soil cover in urban areas as ex-
ists in rural sites? We find with 
many urban forests, park areas, 
gardens and lawn around single, 
attached and apartment houses, 
along roads open spaces which 
are occupied by soils. 

Many soils are old natural ones. 
They are often better preserved 
in an urban environment than 
on farm land. Some are relicts 
because their environment has 
changed. Examples are relic-

tic Gleyosols which became relicts by 
groundwater lowering.

A second category is raw soils which are 
very young soils from mixing, excavation, 
truncation and deposition of natural soil 
material.

A third category are also very young soils 
from recently deposed technological ma-
terials (figure 1) such as rubble, ashes, 
domestic, industrial and mine wastes, 
slag, sewage and industrial sludge. 

There exist a fourth category which is not 
visible but dominates city centres and 
many other urban areas. We should ac-

1   Rural areas
Traditional ways of land use:

Forests 
Greenland, 
Arable land

New ways of land uses in 
rural and urban areas

Water winning area
Highways, streets, 
sidewalks
Car parks
Railways
Airports
Harbours
Canals
Dams
Drainage systems
Diverse pipe lines
Green houses

•
•
•

•
•

•
•
•
•
•
•
•
•
•

2   Urban, industrial and mining 
areas

Residential areas     
Commercial areas
Hospitals, public buildings
Vegetable gardens
Parks
Industrial production areas
Play grounds, diverse 
sport grounds
Kindergarten
School yards
Burial ground
Zoo, botanical garden
Urban forest
Sewage plants
Landfill covers
Brownfield covers
Heaps of sludge, domestic 
and industrial wastes
Heaps of mining waste
Energy supply and stor-
age for heating
Archaeological and 
historical sites
Natural heritages

•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•

•
•

•

•

Table 2:
Examples of land use of rural and constructed environ-
ment and recent extension

Figure 1: Examples of soils 
from technological materials
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cept and discover that under sealed ar-
eas soils can occur, and develop peculiar 
properties with time. Furthermore the 
sealing layer can be part of soils. 

Some soils of urban land and 
their properties 

There are several soils with peculiar char-
acteristics in urban areas (table 3). One 
essential characteristic of soils is the con-
tent of humus and the thickness of the 
humus containing layer (figure 2). In ur-
ban areas the differences are extreme be-
tween individual soils (table 3). Young raw 
soils (Syrozem or Entisols) from recently 
truncated soil or deposed material (figure 
2 (2a)) have nearly no humus content. It 
is assumed that in 20 to 30 years they 
will achieve from humification and incor-
poration of litter into soils similar humus 
contents as natural soils (Regosols). With 

humus content the capacity for beneficial 
properties of urban soils such as storage 
of water, nutrients for plants and pollut-
ants will increase.

From amendment with compost and deep 
mixing by humans Hortisols (figure 2 (2c)) 
of extreme deep humus accumulation are 
established. They are the soils with the 
highest capacities to fulfil soil functions. 
Therefore they are the most valuable soils 
found in urban areas. The disadvantage 
is in some cases the high heavy metal 
content of Hortisols from use of domestic 
ashes as fertilizer, and the establishment 
of vegetable gardens (allotments) on pol-
luted land.  

In nature soils achieve their properties 
by materials deposed by geogenesis and 
change by pedogenesis. Visible are mor-
phological features such as layers and 
horizons.

Material deposition by humans also hap-
pens by layer formation. The differences 
to nature are the kind and properties of 
deposed materials, and combinations of 
layers from different materials. Figure 3 
shows the example of a soil from ashes 
above carbonate sludge above loess from 
silty loam and hard coal mining spoil. 
For example (figure 3) the result can be 
a peculiar sequence of strong varying pH 
values with depth from increasing pH to 
low ones in the deeper subsoil. Or due to 
the humus, carbonate or iron content lay-
ers with strong differences in heavy metal 
contents occur. Or bulk density and water 
storage capacity can vary to an extreme 
extend. 

Of particular importance for urban soil ecology are

relicts of natural soils

wide variation of humus content of soils

truncated, mixed, layered and covered (fossil) soils

flat to extreme deep compaction

technological materials (rubble, ashes, sludge etc)

reduced fine earth content by stone content

wide range of pH values, from pH 2 to pH 12

often neutral pH, due to lime content

wide range of diverse pollutants and height of pol-
lutant contents

dust deposits and many soil with properties of dusts

split of river catchment area in many small ones by 
sealing and other measures

soils from sealing layers and soils under sealing 
layers

some fast soil development processes on technologi-
cal materials

•

•

•

•

•

•

•

•

•

•

•

•

•

Table 3:
Particular urban soil properties

Figure 2: Examples of urban soils of 
different depth and amount of humus 
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Covering of existing soils, and soil forma-
tion in the deposed material results in se-
quences of decrease and increase of hu-
mus content with depth in soils (figure 4). 

Surface compaction is common to many 
construction sites. A result of soil deposi-
tion by layers is also the deep compac-
tion of some soils (figure 5). Content and 
permeability of air and water of the soil, 
and use of the soil volume by plant roots 
is reduced this way.

There is a strong tendency of stone (figure 
6) and sand accumulation in urban soils. 
Stones reduce the fine earth content. But 
the benefits of soils are bound to the fine 
earth content. Therefore by stones the 
storage capacities for water, nutrients, 
pollutants and heat are diminished. Sand 
reduces storage capacities of soils too.

Lime accumulates with the deposition of 
construction waste in urban soils. There 
is a strong increase of sites with neutral 
to alkaline pH in urban areas. According 
to the increase of stone and lime content 
urban soils became many characteristics 
of soils of mountain areas. 

There are two main reasons for high con-
tents of pollutants in soils: 

the deposition of materials which 
contain pollutants. Soil pollution to 
greater depth can often be related 
to the kind of deposed technological 
material and mining waste (figure 7 
– tipped soil material). Pollutants can 
occur in thick layers and to a great 
depth in high concentrations. 

the dry and wet deposition of dust. 

1.

2.

Figure 4: Soil development by humus(C) accu-
mulation in a 40 years old layer from deposed 
loess loam over a developed Luvisol (Para-
braunerde) used as arable landFigure 3: Regosol from technological materials 

– distribution of properties with depth

Figure 6: Frequency distribution of stone con-
tent of deposed soils of former industrial sites 
of the middle Ruhr area (from 145 horizons of 
51 soil profiles; Kuhs& Burghardt 1988)figure 5: Deep soil compaction by several lay-

ers from soil deposition by scraper 
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Thus top soil layers, in particular 
the first few centimetre of soils are 
strong polluted (figure 7 – garden 
soil). 

Dust seems to play a very important role 
in urban soil ecology. But it is until now 
not properly studied. Knowledge of the 
origin, transport and deposition condi-
tions are the key for designation 
of surface polluted areas (Höke & 
Burghardt 2002, Ertel & Burghardt 
2003). Changes of chemical com-
position and patterns in top-soils by 
dust are different (Ertel & Burghardt 
2003) from 

road sides with local pattern of 
Pb and Zn contents, 

domestic heating by burning 
coal with local pattern of Ba 
content and pH value, and 

industrial sources and power 
plants with regional pattern of 
Mn content.  

Soils can be dominant involved 
as dust sources. Particular hu-
mus content of dust is increased 
from soils.

Dust plays an important role in for-
mation of many soils (Burghardt 
2003). The voids of gravel and stone 
layers, and rail road ballast are 
filled with dust (Particle Intrusols). 
Many surfaces are covered with dust 

•

•

•

•

(Aeroliths). Dust intrusion and accumula-
tion occurs into the sand of the gaps of 
pavement stones 

(Dialeimmasols, Wenikajtys & Burghardt 
2002). Thus the fine earth content of 
many urban soils is from dust. 

Under sealed areas occur soils (Komossa et 
al. 2002). This may sound surprising. The 
body from sealing cover and underlying soil 
horizons is designated as Ekranolith(raw 
soils) and Ekranosol(developed soils).

As much as we know today there are pe-
culiar soil developing processes in soils 
underneath streets. Figure 8 shows pH 
increase by carbonates from the gravel 
layer from slag or lime stone of the street. 
The liming of the soil indicates a water cir-
culation in the soil underneath the street. 
An other phenomenon can be lack of oxy-
gen and occurrence of reduction proper-

Contributions of soils are both hazards and eco-services.  

Hazards are  

sources of pollutants for groundwater, food, human uptake by 
particles

occurrence of pathogenic organisms in urban soils

high diversity of soil eutrophication by nutrient (P, NO3, NH4) 
content

consumption of most of the best soils by sealing

Benefits from soil eco-services are

often high acid neutralisation capacity by lime from rubble, con-
crete, slag

immobilisation of heavy metals by lime, high humus and iron 
content

sequence of reactor properties for fixing pollutants by soil layers 
of very different properties

decay of organic pollutants

dilution of noxious compounds from dust

change of particle composition of dust by aggregation

climatic effects, mitigating urban overheating by soil water con-
tent

use of soil heat storage properties for alternative domestic heat-
ing and cooling

production of green mass and its numerous benefits, of vegeta-
bles and other food

high storage capacity for carbon dioxide 

storm water infiltration

underneath some sealing layers occur still soils which can be 
used, so for green mass production and storm water infiltration

by the wide range and richness of soil properties occur numerous 
and extreme habitats for  flora, fauna and microorganisms 

protection of archaeological and historical sites

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Table 4: Involvement of soils in urban land use

Figure 7: Deep soil compaction by several lay-
ers from soil deposition by scraper
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ties (blue colour in figure 8). We can as-
sume also for truncated soils underneath 
many buildings without and with cellars 
reduction processes. 

Soil sealing, compaction, truncation and 
deposition of additional soil above an ex-
isting ground and of many small plots has 
a strong influence on the water house-
hold. Groundwater recharge is changed 
and has locally a strong variation. The 
original large catchment area of a river 
and its tributary is segmented in many 
small ones. Examples of such small catch-
ments are houses, streets, underground 
car parks, landfills which are drained not 
by the valley drainage system but each by 
separate drainage facililties. Much more 
ways of fast seepage water break through 
to groundwater exist. Groundwater is 
more endangered by pollutant break 
through from noxious soil surface depos-
its and noxious water than in rural areas.  

The assumption that soils on recently 
deposed material are raw soils and to 
young to be distinct altered by physical 
and chemical processes must not be valid. 
Good examples exist already on slag of 
iron plants (Burghardt et al. 2000). The 
calcium silicates weather and carbonates 
are formed (Carbonatosols). The carbon-
ates are concentrated in the top soils (fig-
ure 9). Solid layers occur which are typi-
cal of regions of other climates such as 

in semi arid areas (Hungary, Syria) but 
not known in humid regions as existing in 
Germany. By extreme high values of pH 
9 to 12 of weathering slag silicates are 
solved and Zeolite as new clay mineral is 
formed (Sauer und Burghardt 2006). This 
process is also unknown in moderate hu-
mid areas of Western Europe but occurs in 
the humid tropics. 

We must assume that from other techno-
logical materials soils with peculiar soil 
characteristics will develop too. Thus ur-
ban landscapes enrich the kinds of soils 
by additional types.

Where are urban soils involved

We need soils in urban areas as I will show. 
Urban soils provide a great number of eco 
- services  which are necessary for keep-
ing life in urban areas sustainable (table 
4). But according to pollutant contents 
urban soils are regarded as hazards for 
groundwater, for the food chain of veg-
etable gardens and for particle uptake by 
children on play grounds. Already an in-
dustry exists which profession is the clean-
ing and remediation of polluted soils, or 
isolating and covering such soils by not 
polluted soil material. This is expensive 
and happens were the land can be reused 
profitable. Thus many areas will stay un-
treated while not profitable. But this is not 
acceptable for the demand for save soils 

Figure 8: Indicator of water movement under-
neath sealed areas (street) – soil pH increase 
due to liming by carbonate release from lime 
stones of the street bearing layer

Figure 9: New soil formation in few years on 
iron work slag by carbonate (CaCO3) forma-
tion and accumulation as solid layer in the top 
soil of a Carbonatosol.
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in the city.

Therefore another aspect is of impor-
tance. Often discussed is the capability of 
soils to filter and to fix heavy metals and 
to decompose organic pollutants. Many 
urban soils have this capacity due to their 
content of carbonates which stabilises the 
pH values by neutralization of acids for 
many decades and centuries. So most of 
the heavy metals stay in a stage of low 
mobility. Bacterial organisms have good 
environmental conditions to decay many 
organic pollutants and waste materials. 
But we know nearly nothing about the 
real state of the acid neutralization capac-
ity of our urban soils. There is no survey 
for this.

The survey for a save soil and the soil ho-
rizons which are the carrier of the safety 
compounds in the city must also include 
other compounds than carbonates. Also 
iron and humus have the capability to re-
duce the mobility of metals and for humus 
to improve the micro-organisms activity 
for the decay of organic pollutants. But 
also soil physical properties as water stor-
age properties, air content, air permeabil-
ity and air diffusion will play an important 
role in particular for in situ treatments and 
such of natural attenuation.

The benefits from urban green are well 
known. Park areas, street trees, urban 
woods, house, and  vegetable gardens 
deliver recreation facilities. Vegetable 
gardens are big contributions to the sta-
bility of social state of an urban area. But 
there are many other benefits from ur-
ban green. The quantity of urban green 
is depend from the availability of soils. 
The quantity of urban green will be also 
dependent from the quality of soil proper-
ties. Therefore it is important to keep high 
quality soils in the city to generate an op-
timum of urban green.

A new health issue is the occurrence of 
dusts. The focus is on their contents of fine 
particles (PM10, PM2.5) and of pollutants. 
From our investigations we can assume 
that most of the dusts is deposed on soils. 

Soils are great sinks for dusts. From soils 
dusts are again released. But the dusts 
from soils have another composition be-
cause soils are a strong dilution medium 
which reduces pollutant concentration. 
Soils also form by aggregation larger par-
ticles. It can be assumed that contents of 
fine dust fraction in the dust are reduced.  
Another interesting objective is that dust 
contains very high contents of organic 
matter from soils. This will perhaps reduce 
the availability of pollutants and will in-
crease the aggregation of dust particles. 
Research about this is missing. 

Contact of humans with dust will be by 
inhalation. The daily soil contact of hu-
mans in the city will be with soils (Diale-
immasol) of the gaps between  pavement 
stones. From there at least part of the dust 
will come which we find and inhale in our 
rooms. Therefore it is important to study 
the soils of pavements. 

As Russian researchers recently did show 
(Marfenina 2003) are urban soils a fa-
vourable environment for pathogenic mi-
cro-organisms. There is an urgent need to 
prove this, to investigate pathogenic spe-
cies in soils and the soil properties which 
enhance their growth and also the trans-
port by dust and uptake by humans. 

Due to climate change the world gets 
warmer and particular city temperatures 
increase. The urban population suffers, 
more people get ill, go to hospital,  or die 
earlier, health cost increases strong. The 
summer 2003 did show in Europe already 
the big   dimension of this scenario. 

What are the contributions of soils to 
mitigate this phenomenon? Soils contain 
much water. Water is the element which 
can store high amounts of heat and re-
duce heat in the air by evaporation of wa-
ter. Particular loamy soils and soils of high 
humus contents have a high water stor-
age capacity. These are also the soils of 
high fertility for plant growth, for vegeta-
ble gardens, park areas etc. Therefore for 
improvement of climatic conditions in cit-
ies large areas of not sealed soils must be 
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available and stay without any construc-
tions. It is important that the best soils are 
selected for that purpose. That means it is 
not permitted to seal soils which contain 
by nature high amount of water, such soils 
as loamy soils, with high humus contents, 
and soils of flood and costal plains.

Due to the need of development of al-
ternative domestic heating and cooling 
systems to reduce fuel consumption and 
carbon dioxide release, a new way of soil 
use, the storage and supply properties 
of soils for domestic heating and cooling 
were discovered and are in a develop-
ing stage. Soils with high water storage 
capacities have the highest capability for 
that purpose.

Most of our income comes from sealing 
activities or from sealed areas. Sealing is 
a planning and engineering process. But 
to keep open grounds for heat mitigation 
sealing must be reduced and it can be re-
duced by better engineering and evaluat-
ing the economic contribution of any par-
ticular sealed area to the society. We must 
also notice that many of the sealed areas 
will be the residential areas of the poor 
in future, and that will create high social 
and health costs. There is much to do for 
managing sealing. In the Volume IV of the 
‘Soil Thematic Strategy’ of the European 

Commission is reported more about this 
(Burghardt et al. 2004a). 

The role of soil science concerns in this 
context two issues. 

The urban administration must 
know where are the soil of high 
qualities as described above. They 
must be surveyed by soil science. 
Soil properties and evaluation maps 
must be established. This is a very 
urgent task.  Urban planning must 
be forced to use the results. 

Underneath sealed areas exist soils. 
They can be rooted. Why not use 
this soils for vegetation and evapo-
rate water via  high volumes of ur-
ban green for heat reduction. Let us 
develop ‘urban forests’ on sealed 
areas. Let us develop techniques to 
combine sealing with the establish-
ment of a great green volume in the 
city. Under this aspect also soils of 
roof top gardens are of importance.

Not longer used sealed areas should be 
remediated. One way to do this is to re-
move the sealing layer. Another would be 
to wait some years. Nature will destroy 
the sealing layer. Thus natural attenua-
tion of sealed areas such as streets can be 
performed. Beside this there will be very 
interesting habitats established.

There is another important contribution of 
urban soils for mitigating the effects of cli-
mate change. Young urban soils have no 
or nearly no content of humus. They will 
build up with time their humus content. 
Therefore this soils have a high capacity 
for carbon dioxide (CO2) storage (table 3, 
Burghardt 2002a). But also the establish-
ment of Hortisols and of buried natural 
soils did fix high amounts of carbon di-
oxide.

Urban drainage from sealed areas creates 
floods in the rivers, creates cost for storm 
water canal systems and reduces ground 
water recharge. There exist already many 
new urban construction areas where 
storm water is infiltrated to avoid this 

1.

2.

Table 5: Amounts of carbon stored to 1 m 
depth in soils of rural and urban areas

Ground use Texture, Material C – 
amount 
kg/m2

to 1 m 
depth

1 Pine wood Silty sand 13,0

2 Arable land Silty loam  7,8

3 Garden (Hortisol) Silty loam 57,3

4 Lawn Silty loam 13,8

5 Burial ground 
(Nekrosol)

Silty loam 39,1

6 Green area, gras Sewage sludge – 
silty loam mixture

73,8 

7 Park area Silty loam recently  
deposed

7,2

8 Ruderal railway 
sidings

Ash above deep 
rubble layer

4,8
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problems. But for this purpose we need 
soils with good water infiltration, water 
permeability and short time and long 
time water storage properties (Winzig et 
al. 1999). That means we have to avoid 
soil compaction. The state of soil compac-
tion should be know in urban areas. New 
constructions should be established in a 
way that soil compaction cannot occur. 
Already compacted soils can be improved 
by bio-pores such as from earthworms. 
One can observe that urban soil man-
agement can improve the environmental 
living conditions for earthworms by liming 
the soils and feeding the earthworms by 
fresh litter from frequent cutting of lawn. 
This must be studied more in detail.

The problems of eutrophication by accu-
mulation of plant nutrients such as phos-
phorous and nitrate in soils is well studied 
in agricultural sites. Urban areas have 
in part very low nutrient contents but in 
part they can be extremely high (Zhang 
et al. 2001). This can be a hazard for the 
groundwater. About the real situation in 
urban areas are nearly no information 
available.

One of the great demands of the United 
Nations is the protection and development 
of habitats. An important contribution of 
urban soil ecology to human environment 
in urban areas is the role of soils as habi-
tat. We know that the landscape with the 
richest flora and fauna in Europe was the 
‘Kulturlandschaft’ which was established 
by humans by changing soil properties in 
the 19th century. The ‘Kulturlandschaft’ is 
in large parts lost by establishment of the 
agrarian landscape. A new and similar 
great evolution of a high diversity of soil 
properties did happen and still happens 
in urban areas. Therefore it is not enough 
only to survey flora and fauna in urban 
areas. We must know also the soils which 
are the reason for this new richness. 

Urban soils occur with extreme properties. 
That means there are organisms adapt-
ed to these extremes. The organisms of 
theses soils will have important genetic 
potentials. This will be also found for soil 

micro-organisms. Therefore micro-or-
ganism research and protection in urban 
soils would be of interest. It is important 
to survey urban soils under the aspect of 
unique habitats for higher organisms and 
for micro-organisms.

Conclusion - which soils should 
we protect

We need soils in urban areas. They offer 
many benefits by eco-services in cities. 
Not only in the outskirt but also in the city 
centre their contribution to human quality 
of life is essential. The above described 
effects of urban soils demonstrate this. 

All soil properties are based on the soil 
volume. Therefore first of all we have to 
learn and respect that soils are bodies and 
not areas and grounds. The main property 
to protect is the volume of the soils.

Which soils with which properties are of 
particular importance? Of particular in-
terest are soils of high filter and storage 
capacities such as from silt, loam and with 
high contents and amounts of humus. 
These are soils often found in valleys of 
hilly and mountainous regions, river and 
coastal plains, and in old urban vegeta-
ble garden areas (Hortisols). Important 
are also soils containing carbonates and 
soils which are near to the groundwater. 
Of interest can be soils from several lay-
ers of different natural and technological 
materials. They are like sequences of fil-
ters and reactors with a high potential for 
groundwater protection (Burghardt et al. 
1998). 

In urban areas exist a high diversity and 
richness of extreme soils which have es-
tablished new and unique habitats. There 
is an urgent need to check them and to 
discuss their value. 

Urban soils are not only the location of 
old archaeological sites. They contain also 
the documents and information about the 
recent history, the history of the industrial 
age. They form an unique landscape with 
wonderful views in general and many de-
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tails, for examples old iron works, railway 
sidings, abandoned streets, slag fields. 
They must be discovered before they are 
lost or degraded to the fashion and  uni-
formity of world wide acting landscape 
and city planners, and architects.

We should not hesitate to include in our 
planning of residential, commercial, and 
industrial areas parts of soils from rubble, 
ashes, slag, railway lines, streets, gardens 
and others in an original untouched state. 
My criticism is that too much money is in-
vested to move earth instead to use the 
same amount of money to find solutions 
to keep the soils at their place.

We can state that there is an enormous 
richness existing in urban areas based on 
ecology of soils from urban land use. First 
and urgent demand is survey of urban soils 
and to investigate what has been found. A 
instruction for urban soil survey is already 
available (Arbeitskreis Stadtböden 1997), 
also for survey of sealed areas (iBurghardt 
et al. 2004b).

For the use, improvement and protec-
tion of the soil resources we need an or-
ganisation structure. By the ‘Soil Thematic 
Strategy’ of the European Commission 
the re-establishment of a Soil Conserva-
tion Service is proposed on an European 
level (Hoogveld 2004) which has his dom-
inant focus on urban and industrial areas 
as found in the large belt from Katowice 
- Ruhr Area - Liege - Lille to Birmingham. 
They are the areas of the most severe soil 
degradation in Europe but also of the 
economic power, and of population and 
urban areas concentration. Future invest-
ments in soils should start here.

Some national soil protection acts and or-
dinances exist already (FRG 1998, 1999). 
Their focus is on soil functions. That means 
they are based on a strong anthropocen-
tric view of soils and their benefits. The 
soil as an individual which occurs at a site 
by reasons of a particular environment 
and history of environment is neglected. 
But soil protection can be only performed 
successfully in a context of understanding 

the environmental short and long time ef-
fects. For cities this means both influence 
of the nature of the landscape and of land 
use on soils. 
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5.5 Recycling requirements and conditions of de-
graded grounds in Poland – example of project 
conducted in Olsztyn (Northern Poland)

Barbara Olszewska, Wojciech Irminski

Olsztyn, the capital city of Warmia and 
Mazury region, situated in postglacial 
area of jakes and forests of northern Po-
land is a city where, as a consequence of 
economic activation of the region during 
1990s (needs of housing construction, 
changes in the structure of industry, de-
velopment of tourist facilities) interest in 
redevelopment of degraded areas situ-
ated within city limits increases gradually. 

The announcement of Polish Government 
that redundant post-military grounds 
currently in the resourced of the Military 
Property Agency will be transferred free 
off charge to bodies of local administra-
tion did not meet here with much interest 
as Olsztyn has been redeveloping gradu-
ally the industrial areas, old military bar-
racks, warehouses and military depots for 
a number of years now. The city, thanks to 
participation in projects co-financed from 
the European Union gains experience and 
knowledge about hazards limiting the op-

portunities for redevelopment of such ar-
eas as well as applies the current know-
how and attempts to implement the best 
administrative practices in the field. 

Next to projects such as MAGIC (funded 
by INTERREG III B CADSES), Olsztyn gen-
erates its own studies and activities in lo-
cal scale that allowed safe and informed 
redevelopment of the areas of a number 
of former military garrisons as well as old, 
depreciated areas of municipal infrastruc-
ture such as closed sewage collection site, 
old brickyard and other.

A significant proportion of areas for rede-
velopment within the city limits are former 
military grounds such as former barracks, 
cavalry detachment barracks, shooting 
range in the Municipal Forest and mili-
tary training grounds representing in total 
over 200 ha of land.

As a consequence of the current status of 
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those areas and the investment needs of 
Olsztyn, the municipal authorities have 
drafted the Local Program of Revitaliza-
tion of Former Military Areas containing, 
among others the:

characteristics and description of 
the current status of the analyzed 
areas,

conditions of revitalization for those 
areas as concerns environment 
protection, taking into account the 
necessity of land studies and devel-
opment of its cleaning/reclamation 
plan.

The developers, prior to obtaining the 
building permits for housing or industrial 
construction must satisfy the requirements 
formulated by the Municipality including 
performance of the study of the land and, 
if required, cleaning.

Some areas require relatively low levels 
of outlays on studies concerning potential 
contaminations and such works are of al-
most routine type, e.g. in case of old fill-
ing stations. But there are also locations 
where, as a consequence of former, envi-
ronment unfriendly industrial technology 
and very complex geological structure, 
comprehensive and extensive studies tak-
ing a number of years are necessary. An 
example here is the area of formed, al-
ready demolished, municipal gasworks 
situated almost in the center of the town, 
roughly 300 meters from the monumental 
old town area.

The policy of Olsztyn Municipality con-
cerning recycling of land aims not only at 
determining safe conditions of investing in 
the city but also expanding the knowledge 
on hazards that extend beyond individual 
real properties. That applies mainly to 
identification of underground waters con-
tamination sources. Olsztyn with 174,000 
residents possesses three large under-
ground water intake units. Postglacial ge-
ology causes that the circulation of water 
in hydrosphere is relatively short. That re-
quires special care of the quality of drink-

•

•

ing water (monitoring of contaminations, 
fast reaction to emergencies, spillages, 
etc., control of cleaning effectiveness, fre-
quent monitoring of intakes, maintaining 
limited utilization areas in the water in-
takes protective areas).

Integrated municipal areas management 
(including the requirement of studies 
and control of geochemical status of soil) 
should support the perception of security 
among the residents hence the principles 
of that management must be transparent 
and permanent for present and future, 
small and large investors. At the same 
time protection of natural richness in the 
region (the so-called Green Lungs of Po-
land) is of supreme importance, which 
results in obvious limitations in the use 
of areas outside towns and excluded the 
technologies, which are unfriendly and 
arduous for the environment. 

The current legal situation and lack of 
clearly defined sources of financing for 
the works required is the fundamental 
limitation in processes of preparing and 
implementing the cleaning operations at 
former industrial as well as post-military 
areas.

Offering new, virgin suburban areas to 
investors is a planning error. Particularly 
in the situation when abandoned and un-
used industrial areas are available. The 
Municipality should create conditions for 
settlement of ownership issues to allow 
acquisition of former industrial land by a 
new investor without problems. The crite-
ria for the new owners of such areas, as 
e.g. what requires controlling as concerns 
the environment status, must be formu-
lated. Currently quality standards for soil 
and earth are in force in Poland. There 
are still no quality standards for under-
ground waters (although standards for 
potable waters have been in existence 
for years). Urgent implementation of the 
Framework Water Directive into the Polish 
law is necessary so that the administration 
could enforce the law in case of exceeding 
the environmental limits and standards.
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Already now, without those guidelines, 
reasonable and longsighted policy of 
the municipality concerning environment 
protection can force the land buyer or in-
vestor to install a number of piezometers 
or to carry out control studies of under-
ground waters. Examples of studies of 
post-industrial areas where significant 
contamination of underground waters ex-
panding beyond the borders of the specific 
real property occurred are very helpful in 
administrative practice. Projects INCORE, 
MAGIC and PROMOTE are among such 
projects implemented in Poland and fi-
nanced from the European Union funds. 

Concluding, the need for methodical, ap-
propriate studies and recycling of former 
industrial areas in Poland increases as o 
consequence of:

liquidation of factories, particularly 
based on arduous technologies,

changes in urban development of 
towns and liquidation of industrial 
neighborhoods,

decreasing areas of factories as a 
result of changes in production pro-
file and willingness to dispose of a 
part of land,

increasing demand for land at good 
locations and with good infrastruc-
ture (transport, networks) for non-
industrial development (offices, 
commercial centers, housing),

general changes in legal regulations 
(land quality standards), compulsory 
elaboration of lists of degraded ar-
eas at the intermediate level of ad-
ministration,

changes in ecological awareness of 
citizens.

Redevelopment of former industrial areas 
requires:

determination and consequence of 
policy at the local level,

•

•

•

•

•

•

•

uniform, certified research method-
ology (strategy of studies, profes-
sional sampling and analyses in ac-
credited laboratories, monitoring),

honest, controlled remedying the 
area (appropriate selection of meth-
ods, post-implementation control, 
monitoring). 

Administration is expecting support of 
scientific institutions and experts, effec-
tive mechanisms of selecting contractors 
for remedying works, public support and 
funds for the purpose.

•

•
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Introduction

Structural change in the Ruhr takes place 
under conditions of demographic shrink-
ing and suburbanisation. A loss of 374.000 
inhabitants is forecasted between the 
years 2000 and 2015 (Strohmeier et al. 
2002, p. 1). This tends to result in a weak 
real estate market and a perforated urban 
structure, in which not every terminated 
use of a site can be compensated by a 
new profitable project. 

Depending on location, size and former 
use, brownfield sites in the Ruhr have dif-
ferent development potentials. One type 
of (temporary) use for brownfield sites is 
post-industrial nature, e. g. urban-indus-
trial woodlands. Such sites represent new 
places for recreation and experiencing 
nature.

Following the overall concept of sustain-
able development, the former industrial 

sites offer potentials for creative processes 
of ‘place-making’ by local residents in the 
Ruhr. The strategy of ‘place-making’ (as 
collective adoption and designing of own 
environment by the residents) has the po-
tential to play a central role in the inte-
gration of their social spaces. The concept 
of ‘place-making’ (de Magalhães et al. 
2002, p. 53) is embedded in the discus-
sion of establishing sustainable structures 
of local governance in the urban districts 
of the Ruhr. Surveys and workshops with 
residents in these urban districts have 
shown that they want to participate ac-
tively in the planning and realisation of 
concepts for the further use of brownfield 
sites.

Besides investigating the actual market 
situation for brownfields in the Ruhr and 
discussing one best-practice-example of 
urban-industrial woodlands, the former 
Rheinelbe colliery in Gelsenkirchen, the 
paper focuses on the discussion of future 

5.6 Non-viable brownfield sites and the potentials 
of urban-industrial woodlands in the Ruhr

Martin Franz, Orhan Güleş, Gisela Prey

ABSTRACT

Depending on location, size and former use, brownfields in the Ruhr have different po-
tentials. Besides areas in categories A and B of CABERNET classification of brownfield 
management, there are many areas in category C (and D as new category for non-viable 
sites) which are not attractive for the market. One type of use for category C and D is 
post-industrial nature (e. g. urban-industrial woodlands). Following the overall concept 
of sustainable development, these sites offer potentials for creative ‘place-making’ by 
local residents. The approach of ‘place-making’ is embedded in the discussion of estab-
lishing structures of local governance in urban districts in the Ruhr. Besides introducing 
one best-practice-case (urban-industrial woodland Rheinelbe), the paper focuses on the 
discussion of ‘place-making’ as an strategy for innovative brownfield regeneration and 
local governance using the example of the former Lohberg colliery.
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perspectives for ‘place-making’ as an ap-
proach for innovative brownfield regen-
eration and local governance using the 
example of the former Lohberg colliery 
in Dinslaken. Furthermore it emphasises 
that even for non-viable sites an inte-
grated and strategic land management is 
needed.

The paper is based on literature analy-
sis and a series of qualitative interviews. 
It considers results of research projects 
the authors have been involved in since 
2004.

Structural change in the Ruhr 
and the market situation for 
brownfields 

The situation for the marketing of proper-
ties in the Ruhr has changed dramatically 
over the last decades. The sales of land 
have declined strongly. This happens un-
der conditions of a weak economic situ-
ation, suburbanisation and demographic 
shrinking and the shifting of growth indus-
tries, e.g. information and communication 
or biotechnology, into regions which were 
not occupied by the ‘old industries’ (e. g. 
steel production) (Häußermann, Siebel 
1987, p. 64). 

Structural change in the Ruhr

The structural change in the Ruhr, gener-
ated by the decline of the ‘old industries’, 
has resulted in high rates of unemploy-
ment and a shrinking population. Coex-
istence of growth, stagnation and shrink-
ing leads to a perforation of the urban 
landscape. Processes of polarisation and 
fragmentation accumulate, especially 
with the concentration of certain popula-
tion groups (e. g. migrants) in some ur-
ban districts. These developments tend 
to a declining local tax base, turnover of 
real estate values. In addition, deprecia-
tion leads to a loss of retail in these urban 
districts. Examples are the urban districts 
of Bismarck, Schalke-Nord and Ückendorf 
in Gelsenkirchen (Hohn, Keil 2006).

A shrinking population leads to high 

vacancy rates. The loss of quality in lo-
cal infrastructure, e. g. leisure and cul-
tural amenities (like the closing of public 
swimming pools or libraries), leads to a 
further decline of attractiveness and thus 
out-migration. However, actors of urban 
and regional development – both in the 
private and in the public sector – still use 
planning instruments and policies which 
were developed under and for conditions 
of growth. 

Market situation

The large enterprises and business groups 
at the real estate market react very differ-
ently in this situation. Under the pressure 
of globalising markets more and more 
land owners aim to have a value creation 
in their real estate portfolio through port-
folio-management and corporate real es-
tate management (CREM). Because of the 
extent of the real estate portfolio, deci-
sions to sell or develop certain areas have 
a bearing on the spatial development of 
the regions concerned. The intention is, 
on the one hand, to reduce the holding 
costs of the properties and, on the oth-
er, to generate a cash-flow for the core 
business. This is true for both residential 
and commercial properties and also for 
brownfield sites owned by private compa-
nies (Butzin et al. 2006, p. 263). 

In the federal state of North Rhine-West-
phalia (NRW), to which the Ruhr belongs, 
a number of enterprises are active in the 
marketing of brownfield sites, for exam-
ple: 

the Landesentwicklungsgesellschaft 
NRW (LEG NRW), a state-owned 
development company of NRW,

the g.e.b.b, a company owned by 
the Federal Ministry of Defence 
(BMVg) that sells unused properties 
of the armed forces, or

the BahnflächenEntwicklungsGes-
ellschaft NRW mbH (BEG), devel-
oper of former railway land.

Together these state-owned companies 

•

•

•
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hold sites of about 3,400 ha in total 
(Butzin et al. 2006, p. 264). The biggest 
supplier of land in the Ruhr is the Mon-
tan-Grundstücksgesellschaft (MGG), a 
subsidiary of the Ruhrkohle AG (RAG AG). 
The RAG AG owns all hard coal mines 
in Germany. The MGG manages sites of 
16,000 ha in the Ruhr and in the federal 
state of Saarland. Approximately 1,100 
ha presently are under redevelopment. 
For another 1,000 ha, the development 
potentials are currently evaluated. MGG 
sites are spread out over the Ruhr in 46 
locations and 25 different municipalities 
(Butzin et al. 2006, p. 264).

The volume of land sales in Germany de-
creased in the 1990s. While more than 
28,000 ha were sold 1993, so that only 
9,000 ha were sold in 2004. This is a re-
duction of almost 70% (Statistisches Bun-
desamt 2006). Thus, a steady increase of 
the land supply can be proved. Moreover, 
the composition of the land suppliers has 
changed strongly: While the LEG NRW 
and the MGG played the major role in the 
land market in the Ruhr in 1993, suppliers 
today diversified into various enterprises 
which belonged not originally to the real 
estate market. This includes the Deutsche 
Bahn (German Railways), the Deutsche 
Telekom (German Telecommunications) 
and regional economic development 
agencies. 

Furthermore small municipalities at the 
periphery of the region still develop new 
industrial parks on greenfield sites – often 
with public subsidies. This leads to further 
reduces of demand for brownfield sites 
in the urban centres. While 8,544 ha in 
2001 – this is 1,9% of the whole region 
– were brownfield sites (Dransfeld et al. 
2002, p. 26) the settlement and traffic 
area grew at the expense of free areas 
by 11,660 ha between 1990 and 2004. 
This growth was particularly strong at the 
northern and eastern edges of the Ruhr 
(Recklinghausen, Unna and Wesel) which 
are the most important target areas of 
suburbanisation (RVR 2006, p. 14). 

Despite the low demand, expectations 

of local authorities concerning new de-
velopments on brownfield sites were in-
flated. Especially the big brownfield sites 
in the Ruhr cities were assumed to be 
the ‚chance of the century for the urban 
development‘ within the last 15 years. It 
was expected that they have the potential 
to give new impulses for the economic, 
social and ecological development of the 
region. This chance was used – sometimes 
more, sometimes less successfully – by the 
IBA Emscher Park (International Building 
Exhibition Emscher Park) and local au-
thorities. The ten-year IBA Emscher Park 
programme was based on a structural de-
velopment concept with the objective of 
providing a strong impulse to the north-
ern part of the Ruhr and ran from 1989 
to 1999.

Examples from different cities of the re-
gion show how the cities in the Ruhr tried 
to give new impulses for their economic, 
social and ecological development: 

Shopping centres: The CentrO in 
Oberhausen, opened in 1996, is the 
biggest shopping and leisure centre 
in the Ruhr and includes over 200 
national and international shops. 
Furthermore, a 400 m long prom-
enade with restaurants and bars, 
10,500 free parking spaces, a ma-
rina and a multi-purpose arena are 
all part of this new development in 
Oberhausen on the site of a former 
steel works.

Technology cluster: The new MST.
factory Dortmund on the former 
Phoenix West steel works site is the 
starting point of a microsystem tech-
nology cluster (MST). This regional 
micro- and nanotechnology cluster 
consists of 33 companies.

Recreation: The Landschaftspark 
Duisburg-Nord (Duisburg-Nord 
Country Park) – a former mining 
and steelworks site – was opened 
in 1994 and has since developed 
into a popular tourist destination for 
natural, cultural and sports-related 

•

•

•
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leisure pursuits.

Culture: The world heritage site 
Zeche Zollverein (Zollverein colliery) 
shaft 12 in Essen-Katernberg has 
been turned into a centre for culture 
and design since 1986, aiming to 
attract creative enterprises. 

These flagship projects of brownfield rede-
velopment have one thing in common: all 
developments were based on significant 
public subsidies. This leads to the ques-
tion whether such subsidies are needed 
for all brownfield projects. 

Especially in old industrial regions brown-
fields are often economically marginally 
viable or even non-viable sites. Compared 
with greenfield sites they are not competi-
tive without public intervention (Thornton 
et al. 2005, p. 60). However, “one major 
engine driving the reclamation of land is 
obvious – profit” (Groundwork 1999, p. 
8). In many cases in Europe the location 
and condition of the site and the state of 
the real estate market make it economi-
cally viable to develop a site without public 
subsidies. But such projects are situated in 
growth regions and / or at really outstand-
ing locations, which are attractive for in-
ternational investors (Groundwork 1999, 
p. 8; Ganser 2006, p. 56). Examples for 
this can be found in growth regions all 
over Europe – in London, Munich or Hel-
sinki. In growing metropolitan regions 
market mechanisms solve the brownfield 
problem relatively quickly through high or 
increasing real estate prices. But where is 
no demand for a site, an investing into 
regeneration will not pay off. What then 
remains is the intervention of the public 
sector.

Classification of brownfields

In 2005 CABERNET published the ABC-
Model (Millar et al. 2005, p. 240f.) as a 
typecast of brownfield sites (Figure 1). This 
model is a further development of a mod-
el published by Ferber (1997, p. 36). The 
three types are differentiated in relation 
to their economic status and funding:

•

„A Sites: these represent develop-
ment projects that are driven by pri-
vate funding

B Sites: these projects are charac-
terised as being on the borderline 
of profitability. These projects tend 
to be funded through public-private 
co-operation or partnerships

C Sites: these projects represent 
mainly public sector or municipality 
projects driven by public funding or 
specific legislative instruments (e.g. 
tax incentives)” (CABERNET 2005).

Under conditions of shrinking a further 
category D can be identified (Figure 2): 
Sites where no redevelopment takes 
place, because neither the private sector 
nor the public sector want – or are able 
– to invest in the site (Butzin et al. 2006, 
p. 265). 

•

•

•

Figure 1: ABC-Model
(Source: CABERNET 2005)

Figure 2: ABCD-Model
(Source: compiled by the authors based 
on Butzin et al. 2006, p. 266)
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Examples for category A in the Ruhr are 
mostly logistics and retail locations (e.g. 
IKEA in Duisburg). In a number of other 
projects (the collieries Ewald in Herten, 
Prinz Leopold in Dortmund and Nieder-
berg in Neukirchen-Vluyn) are examples 
in which only the planning phases were 
subsidised, but not the actual implemen-
tation of the projects. However, these 
projects are not properly category A sites 
but borderline A to B sites.

Type B includes a number of industrial 
parks and retail developments in the Ruhr. 
They have been subsidised with the aim to 
create new jobs. Not all of these projects 
have been a success. Some 19% of the 
sites in industrial parks in the Ruhr are va-
cant (ILS 2005, p. 21).

Type C usually consists of leisure and cul-
ture projects which remain public prop-
erty or are managed by the public hand. 
Examples are: 

Urban Parks like the Duisburg-Nord 
Country Park (City of Duisburg and 
LEG NRW), the horticultural show in 
Osterfeld (City of Oberhausen and 
MGG), the Consol-Park in Gelsen-
kirchen (City of Gelsenkirchen and 
MGG), the Nordstern Park Gelsen-
kirchen (City of Gelsenkirchen), the 
municipal park West in Bochum 
(City of Bochum and LEG NRW), the 
urban district park Recklinghausen 
(regional agency RVR and the 
Förderverein Bergbau und Indus-
triegeschichte (local association for 
industrial heritage)) or the munici-
pal park Prosper III (City of Bottrop 
and MGG) (Dransfeld et al. 2002, p. 
85-86).

Urban-industrial woodlands like the 
former collieries Rheinelbe, Alma, 
Graf Bismarck and the coking plants 
Zollverein in Essen and Hansa in 
Dortmund as well as the chemical 
plant Chemische Schalke in Gelsen-
kirchen (for a detailed overview on 
urban-industrial woodlands in the 
Ruhr area cf. Dettmar 2005, p. 270 

•

•

and Landesbetrieb Wald und Holz 
NRW, Forstamt Recklinghausen 
2006).

Slagheaps like the tetrahedron (RVR, 
City of Bottrop, RAG AG), Schwerin 
(City of Castrop-Rauxel) or Schuren-
bach in Essen (regional agency RVR, 
RAG AG).

One brownfield can include different 
parts of various categories. For example: 
The Duisburg-Nord Country Park is a C 
site from which a part was separated for 
the development of an IKEA complex. The 
transformation of a C site (or parts of it) 
into a B site is a process, during which the 
site gets progressively more attractive and 
more interesting for investors. An example 
is Rheinelbe where the development of an 
urban-industrial woodland has led to the 
later development of parts of the area to 
a call centre by a private investor.

Such urban-industrial woodlands were 
initially planned as a temporary use with 
the option to later redevelop these sites 
for other uses. Thus, the urban-industrial 
woodlands are a classic intermediate use, 
which are becoming more important un-
der conditions of shrinking regions. How-
ever, while urban-industrial woodlands 
are a controlled intermediate use, there 
are also many sites, where nature simply 
invades and recaptures brownfields. Nei-
ther the private nor the public sector show 
any interest in such sites. They belong into 
category D and remain like ‘holes in the 
urban fabric‘. Examples can be found at 
the sites of the former Flottmann factory in 
Herne or the former port Pöppinghausen 
in Castrop-Rauxel. 

Urban-industrial woodlands in 
the Ruhr

The urban-industrial woodlands in cat-
egory C and D are widely dispersed in 
the Ruhr. As ‘post-industrial nature’ these 
“new wild woodlands” (Keil 2005, p. 117) 
offer a development potential for flora and 
fauna more than any other type of urban 
land use in the region. Urban-industrial 

•
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woodlands are a result of the spontane-
ous natural colonisation on brownfields 
and are characterised by a high diversity 
of species (Weiss 2003, p. 55f.). The im-
portance of abandoned industrial land as 
valuable habitat for plants and animals 
has been shown in several studies (Dett-
mar 1992 and 2005; Dettmar, Rebele 
1996). 

Besides this important ecological aspect, 
the new woodlands offer great potential 
for new nature experiences and leisure 
and recreation activities for local people. 
Different to the planned and cultivated ur-
ban parks (like the GRUGA Park in Essen), 
in the new urban-industrial woodlands 
visitors get an idea of ‘wilderness’.

Project Industrial Forests Ruhr Re-
gion

The urban-industrial woodlands are un-
der the administration of the “Projekt 
Industriewald Ruhrgebiet” (Project Indus-
trial Forests Ruhr Region), jointly run by 
the LEG NRW and the forestry adminis-
tration NRW. The project was founded in 
2002, after transferring the “Restflächen-
projekt” (Remaning Areas Project) to the 
forestry administration NRW to become a 
permanent project. The Remaning Areas 
Project was initiated by the IBA Emscher 
Park in 1995 and passed a trial period of 
six years. Since then, the Forestry Office 
Recklinghausen manages and coordinates 
this project. Besides the main purpose of 
the project to improve converting further 
brownfield sites into forests through natu-
ral colonisation, one aim of the project is 
the accessibility, use and adoption of the 
urban-industrial woodlands by the local 
population in the adjoining urban districts 
(Landesbetrieb Wald und Holz NRW, For-
stamt Recklinghausen 2006).

Social functions of urban-industrial 
woodlands

To realise this aim and to identify the 
social functions of the urban-industrial 
woodlands for the local residents in the 
adjoining urban districts, the forestry ad-

ministration funded several social geo-
graphic field studies, focusing on differ-
ent age and population groups (children, 
adolescents, adults and Turkish migrants) 
(Keil 1997; Findel et al. 2003; Hohn, Keil 
2006). All studies had a common focus 
in the analysis of the perception, use and 
adoption of urban-industrial woodlands 
by local residents. Different qualitative 
and quantitative methods were used. 
While Keil (1997) and Findel et al. (2003) 
used observation methods and compiled 
maps of the selected study areas, Hohn 
and Keil (2006) used part-standardised 
interviews with Turkish migrants and in-
depth interviews key actors in the studied 
urban districts as the main data source 
for their study on “Turkish migrants and 
urban nature”. This study was realised un-
der participation of two of the authors of 
this paper, Orhan Güles and Gisela Prey.

Keil (2002 and 2005) has pointed out 
several social functions of the urban-in-
dustrial woodlands in the Ruhr. In many 
ways they are used as additional inner-
urban open space, as urban adventure 
sites for children and as recreation areas 
for adults. His studies confirmed that the 
natural and structural heterogeneity of 
urban-industrial woodlands in particular 
attract children and young people and 
stimulate them to use the areas in differ-
ent and creative ways. His observations 
showed that the children were engaged 
in various play activities (for detailed data 
cf. Keil 2005 p. 120 and p. 123). Besides 
typical play activities like hide-and-seek, 
playing ball or building tree houses they 
also played games which were adapted 
to the particular structure of the area (like 
climbing bunkers). 

The results of these studies indicate that 
the use and adoption of the urban-indus-
trial woodlands has increased since be-
ginning of the project in 1995. The first 
site in the Remaining Areas Project was 
the urban-industrial woodland Rheinelbe 
in Gelsenkirchen, and this pilot project 
has become a particularly important lei-
sure and recreation area for local resi-
dents and a place for different age and 
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population groups to experience nature 
(cf. Keil 2005 p. 120 and p. 123).

It is important to note in this context that 
the urban-industrial woodland Rheinelbe 
borders on the Gelsenkirchen district of 
Ückendorf, which is characterised by high 
residential vacancy rates, decline of the 
local tax base, a decline of local retail ac-
tivities and the loss of quality in local in-
frastructure (Hohn, Keil 2006, p. 29f.). In 
2004 the unemployment rate was 25%. In 
the northern part of Ückendorf commer-
cial vacancy rates were as high as 40% in 
2003 (WohnBund-Beratung NRW 2003, 
p. 14).

Between 1997 and 2003 leisure activi-
ties of adults increased in 2003, while 
children’s play and adolescents’ activi-
ties decreased (cf. Keil 2005, p. 123). In 
2003 adults used the Rheinelbe area in 
2003 mostly for walking (24% of all activi-
ties), bicycling (27%) and walking the dog 
(17%). The studies show that the urban-
industrial woodlands have developed into 
established and accepted green places 
and have shaped the post-industrial ur-
ban landscape of the Ruhr. 

Hohn and Keil (2006) have also shown 
that Rheinelbe is well accepted by the local 
residents in Ückendorf. This was reflected 
in the frequency of visits by the interviewed 
Turkish migrants. More than 80% of them 
declared that they visit this area. The two 
other urban-industrial woodlands in the 
study were visited far less frequently, Graf 
Bismarck in Gelsenkirchen by about 40% 
and Hansa in Dortmund by just about 
20% of the Turkish migrants from the sur-
rounding areas.

The most popular kind of activity for Turk-
ish migrants in all three study areas was 
walking, especially on weekends with the 
family. Other activities were mainly sport-
ing in nature (bicycling, jogging or play-
ing general) and also ‘meeting friends’ 
(Figure 3).

Place-making as an approach for 
innovative brownfield regenera-
tion

For a sustainable and innovative devel-
opment of brownfields a greater integra-
tion of the interests and wishes of all lo-
cal population groups is necessary. This 
is also important for the embedding of 
these areas in the life spaces of the lo-
cal residents. The integration of different 
interests should consider age, gender and 
the migration background of all local resi-
dents.

The population in the vicinities of the 
analysed urban-industrial woodlands has 
shown an interest in realising their ideas 
creatively and actively (Hohn, Keil 2006, 
p. 113). Therefore, open spaces for such 
an active adoption of all local residents 
should be created. Brownfields of the cat-
egories C and particularly D offer an op-
portunity to counteract the lack of open 
spaces in the neighbouring urban districts 
with high proportions of migrants. If there 
exist no redevelopment interests or de-
mands in such areas and they are located 
conveniently, they should be opened for 
the continuous or temporary use by the 
local population. Of course, this deci-
sion must be based on a risk assessment 
concerning potential contaminations. 

Figure 3: Activities of Turkish migrants in 
urban-industrial woodlands
(Source: Hohn, Keil 2006, p. 66).
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Opening of a site for the public should be 
accompanied by a transparent risk com-
munication and a concept of collective 
adoption (‘place-making’).

Place-making and local governance

Fürst et al. (2004, p. 38) explain ‘place-
making’ as a collective process of space 
arrangement with the aim to advance the 
usage and living quality [of a space] and 
to adopt the space in a socio-emotional 
way. Decisive for place-making are the 
space effects of the activities of the resi-
dents, their participation in planning and 
realisation, their personal engagement 
and particularly their motivation to im-
prove the quality of life on their surround-
ing ‘space’ to create their own ‘place’. 
Place-making processes (de Magalhães et 
al. 2002, p. 53f.) as active adoption proc-
esses open up the chance for a stronger 
identification with one’s own living place. 

The approach of place-making is embed-
ded in the current debates on governance. 
Governance at the urban and local scale 
(as (new) urban governance and local 
governance respectively) is thus a function 
of the collective and institutionally an-
chored regulation of urban development 
processes. Therefore, different actors (like 
businesses, public authorities and NPOs) 
are all involved in urban development in 
formal and informal, flexible and endur-
ing networks. “In this context, (new urban) 
Governance is a constitutive element of a 
changing planning culture, characterised 
by stronger cooperative, communicative, 
dialogical and competitive components in 
regulation and control processes” (Hohn, 
Neuer 2006, p. 293). 

For solving the multiple problems of ur-
ban districts in a old-industrial region like 
the Ruhr, cooperative forms of urban de-
velopment are required which integrate 
the interests and capacities of the local 
residents as actors of the civil society. 
The aim is to develop institutional capac-
ity and create an engaged civil society in 
these urban districts so that the residents 
actively participate in the development 

processes. Place-making can then be one 
activating strategy to develop and ad-
vance new structures of local governance 
in the local community. 

Place-making for innovative brown-
field regeneration

To realise this aim a research team from 
the Ruhr-University of Bochum has devel-
oped a model project approach for the 
urban district of Lohberg in Dinslaken. In 
their project, residents will be given the 
opportunity to develop plans for parts of 
the area of the former Lohberg colliery 
(closed 2005). Aims of the project are the 
creative redesigning and self-determined 
adoption of these parts through the local 
residents. 

As a disadvantaged district with multiple 
problems, Lohberg has been a project 
area of the federal state programme 
“Soziale Stadt NRW” (Socially Integrative 
City NRW) since 1999. The programme 
is based on an integrated development 
concept and intends to establish sustain-
able structures of local governance in the 
participating project areas. The planned 
approach follows up this process of local 
governance in Lohberg.

The planning and realisation processes 
will be accompanied and moderated by 
the project team. For the realisation of the 
project the researchers have developed 
three possible place-making modules: 
“Wood of Cultures”, “Wood of Genera-
tions” and the “Neighbourhood Wood” 
– the latter being a modern variant of the 
traditional “common land”. These mod-
ules take up the problems in the urban dis-
trict development in Lohberg and should 
contribute as activities of place-making to 
the establishment of sustainable resident-
supported structures of local governance.

Conclusions

This paper has pointed out that there are 
many brownfield sites in the Ruhr in cat-
egories C and D which are non-viable for 
the market. Most of the brownfields be-
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longing to category A or B have found a 
new economic use. The supply of brown-
fields is much bigger than the demand, 
hence the brownfield market in the Ruhr 
is a weak real estate market. This tends to 
result in a perforated spatial urban struc-
ture.

One successfully tested (temporary) use 
for C- and D-brownfield sites is the differ-
ent forms of post-industrial nature, e. g. 
urban-industrial woodlands. The ‘Indus-
trial Forest Ruhr Region’ project has devel-
oped a way to give brownfields a new use 
accepted by local residents. They use such 
woodlands as new places for experienc-
ing nature, for leisure and recreation, and 
hence integrate them in their life spaces. 
Especially the urban-industrial woodland 
Rheinelbe has developed into an area 
which not only has ecological functions 
but which also fulfills social functions for 
the local residents. It is advisable to learn 
from this example and to transform more 
brownfields into areas of post-industri-
al nature to prevent the spatially urban 
structure from perforation.

It is to expect that in the context of struc-
tural change, demographic and economic 
shrinking and heavily indebted munici-
palities the number of sites falling into this 
categories C and D will increase in the fu-
ture, not only in the Ruhr but also in other 
old industrial regions in Europe. One task 
of strategic land management would be 
to direct possible land uses to such sites. A 
strategic land management should com-
bine planning instruments, applicable at 
particular spatial scales (local-urban-re-
gional). It is obvious that such a system 
of strategic land management should be 
implemented at the level of the regional 
development agency. This management 
system should connect a sound concep-
tual basis for regional development with 
regional co-operation and translate them 
into action. It should follow a strategy of 
regionalisation, inter-municipal co-oper-
ation and the concentration of activities of 
the public hand at the level of the region. 
When ever a decision is taken to leave a 
site for the development of urban-indus-

trial woodlands, this can be embedded in 
a place-making process. The realisisation 
of place-making projects at the local level 
and the monitoring of this development 
can support the development of overall 
strategies at the regional level. Place-
making as a local strategy can be possi-
bly one of the modules for a new future 
strategy to handle the perforated spatial 
urban structure of the Ruhr. It should be 
part of a extended strategic land manage-
ment system, which Butzin et al. (2006, S. 
p. 267f.) have named “patchwork-man-
agement”.

As a strategy for establishing local gov-
ernance place-making can get new con-
fident in the creating of the social capaci-
ties of the local residents. The empirical 
surveys and workshops with the residents 
have shown that those want to participate 
actively in the planning and realisation of 
concepts for the further use of brownfield 
sites. Therefore, in the absence of eco-
nomic pressure, brownfields of categories 
C and D should be turned into open spac-
es for an active adoption by the residents 
to develop them for new public and non-
commercial uses. 
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5.7 The “Green Brownfield Approach” 
– An Example for an interim use

René Otparlik, Herbert Klapperich, Erich Fritz, Alexander Eisenblätter, 
Michael Hanke

ABSTRACT

The “Green Bownfield Approach” can be interpreted like activities to promote and stimu-
late the realisation of Brownfield redevelopment activities. These actions can’t be seen in 
a specific regional context. This means activities in the inner city development and also 
for landscaping of former mining sites. The reusing of contaminated land or Brownfields 
sites for renewable energy is one concept. Not all sites have a final “reusing model” at 
the beginning, which can be solved at once. The most serious problem is the strategy 
how to manage a site. This paper presents an example of a reusing concept, how to solve 
actual problems and manage a social economic upgrade of a site and a city district. This 
approach is one of the typical CiF intentions to address the interest of all stakeholders 
in urban development and the potential role of the remediation of Brownfields in this 
concept.

Introduction 

In today’s discussion there is a strong 
talking about sustainability in context of 
reduction of Brownfield sites. When we 
start looking at this we do have to think 
about the basics of the word sustain-
ability, which is first known in the be-
ginning of the 18th century (Sylvicultura 
oeconomica: Hans Carl von Carlowitz 
(1713)). Although this beginning aspect 
was founded in the forestry for mining 
usage, one kind of site management was 
defined. This very old discussion about re-
using former used land is today also up 
to date, because today we talk about the 
“real estate circle” and the remediation of 
used sites, Brownfields. The difference be-
tween former times and today is the very 
high request in space and other natural 
resources, everywhere in the world. One 
reason is of course the higher prosperity 
than 40 years ago, because an own house 

in the “green” is often a goal. But consider 
the means of sustainability, in the period 
between 1960 and 1997 we have a high 
increase of the settlement and traffic ar-
eas, but only a small expansion of popu-
lation level, which is in the remaining dec-
ade relatively constant. 

By using remediation technologies most-
ly former used land can be recreated to 
“green”. The main result of these recycling 
processes in combination with pollution 
and contamination reduction processes 
are the reintegration of a site in the land-
scape.

A lot of Best-Practice-Examples have been 
shown, it’s the best to combine all three 
or better four aspects, which have to be 
solved from the beginning:

The technical and ecological, the legal 
and the economic aspect.
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In “Green Brownfield Approach” of CiF 
e.V. all these aspects are combined and 
applied in all projects which have to be 
solved. The SAXONIA GmbH in Freiberg 
has a lot of best-practice examples which 
show that the combination of site devel-
opment and resettlement is possible with 
positive aspects. 

These aspects mentioned above will 
now be shown on a small example 
of a site in Freiberg, Germany. 

Background

There are different steps in develop-
ing a site or brownfield site. Most 
sites are catalogued in land register, 
Brownfield register or contaminated 
site register. In theses registers the 
basic information are outlined. But 
not all sites which are catalogued 
are priority sites. In CABERNET Euro-
pean research project (Concerted Action 
on Brownfield and Economic Regenera-
tion Network) three types of sites: A (self-
development-sites), B (potential devel-
opment sites) and C (reserve sites) were 
developed. But all of these types can be 
used in different ways in the overall city 
development. They have to be filtered and 
more information of a site has to be col-
lected. This may be realised e.g.  with the 
“Site-Passport” (“Flächenpass”), devel-
oped by CiF e. V. in a research project for 
the German Federal Environment Agency 
(Umweltbundesamt). After all information 
is compiled the planer has to decide if a 
site can be reused, a interim use is pos-
sible or at last but not least is it may be 
easier to renaturate the site. 

Legal Aspect

The most serious problem is the undefined 
or not totally clearly defined legal situation 
on a site. Our example site is called “Küh-
lerbau” Freiberg (cooler were built there). 
It is located in the outer south of the older 
housing area and at the beginning of 
the residential area “Wasserberg”. Since 
1935 first cooler and later on chiller were 
produced there until it’s shifting in the 

middle of the 1990´s. The building was 
given back to the former owners, without 
managing the site development in the 
following years. The “Brownfield” char-
acteristics like ailing building substance 
leads to a real estate with high potential 
risks. In compulsory auction the SAXONIA 
GmbH bought this site in 2003. 

It’s obvious that this example can be trans-
ported to every other site, too. A lot of 
Brownfield sites can’t be reused because 
of the conflict of the owners, although the 
site is located in very attractive location 
near to the down town of Freiberg. In the 
context of the new European soil protec-
tion act, soil need to be prevented of fur-
ther degradation. So, all legal possibilities 
have to be used to solve “green fields” for 
the future. All in all there are three strate-
gies for a revitalisation: activation (devel-
opment), conservation and renaturation. 
Most private investors prefer a reactiva-
tion of a site in a “flexible way” to solve 
chances for reuse. 

Technical and ecological aspect

Although there are still some aspects men-
tioned above, in remediation processes 
lots of different technical and ecological 
aspects are relevant. Technical instru-
ments and methods are used to improve 
the ecological “activity” of the site and 
the impact in landscape. In this context 
other cleanup strategies with innovative 
techniques are taken into account for re-
placing e.g. the cost intensive “pump and 
treat” regarding groundwater cleanup. 

Figure 1: „Kühlerbau“ in 1990
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But not every technique may be suitable. 
In our example there is no acute danger. 
So based on the situation and location of 
the site, which is situated in a residential 
area, the former industrial usage can’t be 
continued. In 2004 the SAXONIA GmbH 
decided the demolition of the buildings 
and facilities. The restructured site has 
now gravels and planting vegetation on 
the top. 

In the last decades a lot of different meth-
ods have been developed, mostly to im-
prove the ecological “activity” of the site. 
In this context a lot of networks were cre-
ated to develop overalls solutions. CiF e.V. 
is member in some of these national and 
international working networks. 

In today’s policies and discussions sus-
tainability and reusing of Brownfield sites 
are almost called in the same context. If 
we look for the international networks 
like CLARINET (Contaminated Land Re-
habilitation Network for Environmental 
Technologies in Europe) or CABERNET we 
found a lot of existing concepts for reme-
diation Brownfield sites. Not all sites are 
focussing on a “reusing model” which can 
be solved at once. Often a site manag-
ing strategy is missing. A concept of reuse 
shows, how to solve actual problems and 
manage a social economic upgrade of a 
site and a city district. 

So contamination of a site is mostly the 
biggest problem of reintegration in the 
surrounding. But its statistically proofed 
that only 14 % of all Brownfields are con-
taminated and only 4 % of those still have 
developing problems. The biggest prob-
lems in developing sites are feasibility in 
financial matters and current market con-
ditions. Neither the different financial ex-
pectations of the owner and investor and 
legal restrictions are to be disregarded. 
But never the less the contamination of 
a site is still a marketing problem. Using 
“green fields” is mostly much easier, how-
ever not befifical in the overall view. 

Economic Aspect

The economical issue is focussed on the 
real financing aspects of Brownfields 
and “Green-fields” in comparison. Most 
investors want to have a site with the 
best conditions, so local authorities cre-
ated shopping malls in the surrounding of 
towns in the early 1990th. This seemed 
to be cheaper than the revitalisation of 
former used or contaminated Brown-
fields. The real costs for infrastructure, 
which is already present on a Brownfield 
site, and other realistic costs are mostly 
not estimated in the comparison between 
the overall costs of “green field sites” and 
Brownfield sites. Once again back to the 
classification into A, B or C sites. A and B 
sites (Self-development Sites and poten-

tial development sites) are mostly 
sites, without big developing prob-
lems or are developed under pub-
lic-private-partnership models. The 
biggest problems in developing sites 
are feasibility in financial matters 
and current market conditions. Un-
der the background of a decreasing 
population e.g. in Eastern Germany 
some new or more efficient financ-
ing models have to the invented, to 
develop or renaturate the C-sites. 
When a future concept exists like in 
our example an interim use however 
is useful. 

The new existing free space will be Figure 2: Revitalisation Activities
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perceptively used as a building site, be-
cause of the declaration as residential 
zone in the city-development plan of 
Freiberg. According to less parking space 
in this area the confirmed front part (see 
figure 3), is now in use for parking. The 
part behind can also be used for parking if 
there are some events in the gymnasium 
nearby. Both sites are now under interim 
usage, but can very quickly be used for 
another purpose if there are new de-
mands 

Options and Visions

The site is located in a city area 
with high developing potentials. 
It’s directly connected to the 
historical town and some char-
acteristic elements of the city 
district and the town are located 
there. Although this description 
sounds very regularly, there are 
still some elements of undefined 
space, building sites and barri-
ers, which are counterproductive 
against the harmonic everyday 
life in the housing area. But there 
are still potentials for restructur-
ing the planned area, with the 
result to integrate the site har-
monically into the residential 
area and the urban structure by 
creating new potentials for the 

prospective in living future and an 
integration of the inhabitants. 

There are still some scenarios which 
have been created in cooperation of 
the SAXONIA GmbH and students 
from the TU Dresden Institute of Re-
gional planning. These ideas called 
“New Middle Wasserberg” show the 
potentials to integrate this city dis-
trict in an active city management 
developing process. The goal is the 
method of using these inner city 
sites in an “intelligent and sustain-
able” way, however the dominant 
usage of this former industrial used 

site is housing and recreation. This also 
integrates service, sports and spare time 
scenarios in the further discussions. 

In figure 4 the ideas for housing and rec-
reation were picked up and a precise pro-
posal with city development conception 
ideas was developed. The city creation 
plan shows many single activities, a reas-
sessment and enhancement of the spatial 
functional combination of the building, 
constructions and infrastructure can take 
place. On closer examinations this plan-
ning will give this city district a distinctively 

Figure 3: Interim Usage

Figure 4: Alternative urban development con-
cept 
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character in the city complex, 
because after this revitalisation 
in this district recreation, sports 
and housing is combined at the 
same place, which was in former 
times an industrial site with high 
socio-economic conflict. On the 
Basis of the development con-
cept five partners are combined 
to develop the site to a high 
class living area. The concept is 
mentioned in figure 5. 

The 2 to 3 floor houses will be 
integrated into the existing con-
text harmonically.

Final remarks

It’s obvious that all stakeholders are in-
volved in this interdisciplinary approach. 
An example for this approach was accom-
plished by CiF e.V., in cooperation with 
SAXONIA GmbH and Stadt + Entwick-
lung Leipzig, in an international project 
within the establishment of a sustainable 
site management concept for the “Small 
Triangle”. (Zittau (D), Hrádek nad Nisou 
(CZ) and Bogatynia (PL))

But often the redevelopment process can’t 
be completed at once, so several steps of 
revitalisation are useful, for example tem-
porary activities. 

The modern urban planning and manage-
ment has to focus on the socio-economic 
improvement of the surrounding and at 
the same time to enhance socio-cultural 
possibilities of such sites.
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Introduction

In a world with global competition an at-
tractive setting for investment becomes 
more and more crucial for regional de-
velopment. Within this context the re-
vitalisation of brownfields is playing an 
important role. Landscape measures 
can enhance the appeal of a site and 
moreover the attractiveness of the local 
environment. On the other hand there is 
an increasing pressure to prove that all 
measures of a brownfield redevelopment 
project are necessary and useful. This is 
why economic tools and the assessment 
of the costs and the benefits of a project 
become more and more important. Due 
to time restrictions this presentation is 
confined to the benefits.

The analysis is a module of the Interreg 
IIIB-project “Creating a Setting for Invest-
ment” (CSI) which is aiming to assess the 
link between landscape measures and in-

vestment decisions in the context of the 
redevelopment of brownfields. It address-
es not the whole process of brownfield 
redevelopment projects but deals only 
with the impact of high quality landscape 
of commercial areas on brownfield land. 
The questions are: Does a high landscape 
quality of commercial areas which are de-
veloped on brownfields

reduce the need for public funding 
(making development projects more 
profitable) or

is it justified by external effects?

Partners of the CSI-project are invest-
ment agencies, universities and a state 
government research institute in England 
(Yorkshire), Belgium (Walloon Region) 
and Germany (Ruhr area). The project is 
funded by the European Commission. 

•

•

5.8 (Costs and) Benefits of High Quality Landscape 
on Commercial Areas on Brownfield Land in 
the Ruhr area 

Bernd Mielke

ABSTRACT

The redevelopment of brownfields into business parks with a high landscape quality is 
an important policy to overcome the structural crisis of the Ruhr area. But given the tight 
public budgets the question arises if the money is well invested. The presentation dis-
cusses methodological questions and gives empirical evidence for some of the benefits 
of landscape measures on commercial areas. 
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Geographical Background: Struc-
tural Change and Regional Policy 
in the Ruhr area

The Ruhr region is still one of the biggest 
metropolitan areas in Europe but it has 
been suffering from structural change and 
decline for about 40 years. Many prob-
lems of the region have been solved in 
the last decades. The Ruhr area has an 
excellent infrastructure and fine universi-
ties. One remaining problem of the re-
gion is the brownfields which originate 
mainly from the declining coal and steel 
industry. The revitalisation of brownfields 
by development of high quality business 
parks was one of the main objectives of 
the International Building Exhibition IBA 
EmscherPark which took place from 1989 
to 1999. The main intentions were: 

The reuse of brownfields should stop 
the consumption of agricultural land 
for industrial sites.

Excellent settings should meet the 
demand of high technology enter-
prises with R&D activities.

The lack of public open spaces of 
surrounding urban areas should 
be balanced. Therefore often more 
than 50 % of the sites are used as 
green areas. 

In total 22 projects with an area of 500 
ha were implemented.  Among others, 
the IBA-projects are the empirical basis of 
this study. 

•

•

•

A typical example of a working in a park 
project is the redevelopment of the former 
coal mine Erin in Castrop-Rauxel, a small 
town north of Dortmund. The area is situ-
ated near the city centre.

Analytical Concept

To assess the impact of a project it has to 
be taken into account what would have 
happened without the project. Fig. 2 
shows that the net impact of a project can 
be much smaller than the gross impact. 
Therefore the impact of a redevelopment 
project with high landscape quality (inter-
vention case) has to be compared with the 
development of reference cases without 
landscape measures.

Intervention cases are brownfield rede-
velopment projects with a high share of 
green spaces which are referred to as 
business parks in the following text. Ref-
erence cases can be: 

real reference sites, e.g. other com-
mercial sites without landscape 
measures but with equal quali-
ties in all other respects or

fictitious alternatives of the 
intervention (e.g. a fictitious 
redevelopment of the inter-
vention site without landscape 
measures).

This presentation is confined to 
the comparison of intervention 
sites and real reference cases. It 
is nearly impossible however to 

•

•

Figure 1: Aerial view on the Erin Business Park; Source: 
LEG (2006) 

Figure 2: Figure 2 Assessing additionalityS-
ource: Carr et al. (2004)
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find reference sites with equal qualities in 
all respects besides the landscape quality. 
But the differences should be as small as 
possible - therefore retail areas have to 
be excluded for example. Regarding the 
remaining differences the impact of the 
interfering factors has to be assessed. This 
can be done by

cross-section analysis, controlling 
the interfering factors which is dif-
ficult because - among others - due 
to the small number of cases statisti-
cal methods cannot be applied or

time-series analysis - supposing that 
interfering factors stay constant in 
the period of investigation. 

Additional Benefits due to high 
Landscape Quality

At first it will be discussed what kinds of 
benefits of landscape quality on commer-
cial areas can be distinguished and how 
they can be analysed. After that the re-
sults of the empirical analysis will be dis-
cussed.

The assessment of the benefits of land-
scape measures on commercial sites is 
difficult because a part of the benefits is 
indirect or intangible, i.e. they cannot be 
quantified easily. Furthermore the benefits 
of the intervention have to be reduced by 
displacement or substitution effects - i.e. 
reduced output elsewhere in the target 
area. Beyond benefits of the intervention 
case can only be calculated by compari-
son with a reference case which is an ad-
ditional source of error because suitable 
reference cases are hard to find. 

As a first step direct and indirect benefits 
are to be distinguished.

Direct benefits

There are mainly five direct benefits of 
high landscape quality on commercial 
sites: 

Increase of the land value/quicker 
selling process

•

•

•

Gain in flexibility

Sales revenues for the green spaces

Saved expenses i.e. if compensa-
tion for the deterioration of nature 
can be carried out by the landscape 
measures 

Reduction of the nimby effect. 

Because of time restrictions only some of 
them will be discussed. 

Increase of the land value/quicker selling 
process

Enhancement of the landscape quality of 
a commercial site can cause an increase 
in the demand for the plots. A commercial 
area with high landscape quality should 
be attractive for the firms for several rea-
sons (Verkade 2006):

An attractive surrounding let cus-
tomers get a positive impression.

It can facilitate the recruitment of 
employees. 

Further on the landscape qual-
ity might enhance the health of the 
employees or motivate them to get 
better results.

Thus a positive impact of a high landscape 
quality of a commercial area on land val-
ues is plausible. But while there are sever-
al studies that analyse the impact of parks 
on the value of residential property there 
is no known study for commercial sites. 

If commercial sites with a high landscape 
quality are more attractive for enterprises 
this might accelerate the selling process 
of the plots, too. This can be important 
because the developer is interested in a 
quick return of his capital. On the other 
hand most settlements on commercial 
sites are relocations within the region. 
Therefore a quicker selling process can 
be connected with displacement effects 
elsewhere in the region. In this case the 
quicker selling process remains positive 
for the land owner/developer but the net 

•

•

•

•

•

•

•
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effect for the region is small at best.  

Gain in flexibility by temporary nature 

Using green structures as reserve areas 
for future plant expansions can be con-
flicting with the interests of other firms or 
the community and is normally exclud-
ed by land use plans. But in the case of 
the redevelopment of large brownfields 
sometimes only a part can be reused as 
a commercial area because there is not 
enough demand for the whole area. In 
theses cases in NRW those parts of the 
area which actually are not to be reused 
commercially can be declared as tempo-
rary nature. Different from permanent 
green spaces the nature then is seen as 
an “in between-utilisation” which can be 
changed into economic land use without 
planning restrictions. 

This strategy is attractive

for the land owner because the area 
is graded up by the temporary na-
ture and because he can continue 
to hope for an economic valuable 
development

for the community because the 
green spaces enhance the quality of 
environment and 

for the companies because there is 
a reserve area for future expansions 
without relocation. 

All in all the temporary nature is an im-
portant gain in flexibility.

Sales revenues for the green spaces

The green spaces of business parks which 
are developed on brownfield land in NRW 
often are sold to the municipality if they 
are accessible for the public. The munici-
pality then is responsible for the mainte-
nance as well. The sales revenue for the 
green spaces can cover a (small) part of 
the redevelopment costs. 

Saved expenses

Landscape measures can lead to cost re-

•

•

•

ductions for other sub operations of the 
site development. This can be regarded as 
a direct benefit of the landscape measure 
as well. Two possibilities were used in the 
Ruhr area mainly: 

Hills were used as a dump for con-
taminated soil. 

In Germany conservation law de-
mands that every deterioration of 
the state of the nature must be com-
pensated. There is a cost reduction 
if the compensation can be carried 
out by the landscape measures. 

Reduction of the nimby-effect

High quality landscape might improve the 
community perception of the commercial 
development and so reduce the “nimby” 
(not in my backyard)-factor

Indirect and external effects

Beyond these direct effects which accrue 
to the developer a high landscape quality 
development of commercial areas can be 
associated with several indirect or exter-
nal effects. Among others the following 
effects have to be assessed: 

Increase of land values of surround-
ing residential property 

Creation of new jobs

Improvement of the local or region-
al image

Strengthening of the local and re-
gional development

Ecological effects

This presentation concentrates on the 
discussion of land values, the creation 
of new jobs and the strengthening of the 
performance.

Land values of surrounding residential 
property

Several studies show that there is a con-
nection between a green surrounding 

•

•

•

•

•

•

•
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and land values of residential property: 
Studies in the USA, Canada, the UK and 
Germany indicate that proximity of green 
spaces increases house prices depending 
on proximity, type of park and visibility. 
However it is difficult to isolate the effect 
of the landscape quality from other fac-
tors that influence the value of residential 
property (Holm-Müller 1991).

Regarding the development of land val-
ues in the neighbourhood of brownfield 
redevelopment projects different stages 
of the site should be distinguished. It 
can be assumed that the closure of the 
old industry causes stagnation or even 
a decrease in the values of surrounding 
properties because it leads to a local de-
pression with high unemployment rates, 
has an unattractive appearance and there 
is uncertainty about the future use of the 
site. After the brownfield redevelopment 
land values of the surrounding properties 
should increase however. Our hypothesis 
is that the increase is sharper in the case 
of the development of a business park 
(with a high landscape quality) than in 
the case of the development of a tradi-
tional industrial site (without landscape 
measures) because the green spaces have 
a nicer appearance and can be used by 
the residents, for example for walking the 
dog.

The increase in the value of properties 
resulting from the business park is not a 
public benefit but accrues to private prop-
erty owners. It can be seen as an overall 
indicator of the benefits that accrue to all 
local residents as a result of the green 
space however. Following this considera-
tion the analysis of property values often 
is used in the US und the UK as an ap-
proximation of the total external econom-
ic benefit. But external effects might be 
underestimated by this method because 
benefits which accrue to people who live 
outside the local area but use the green 
spaces as well or benefit of an improved 
regional image are excluded. Further-
more it has to be taken into account that 
green spaces are valued differently by dif-
ferent groups: While children like the wild 

forests on former industrial areas as an 
area for unrestricted experience adult im-
migrants prefer neat green parks.

Jobs

The number of „created or secured jobs“ 
often is used as one of the main indicators 
of benefits of a commercial area. But in a 
market economy jobs are created because 
there is demand for certain products and 
not because there is a newly developed 
commercial area. Since in NRW there is 
no general shortage of commercial areas, 
the sites are not the limiting factor for job 
growth. Another argument against the 
causal linkage between site development 
and jobs is that most of the demand for 
commercial plots is regional. So there is 
mainly a redistribution of jobs within the 
region which can be classified as displace-
ment effect. At least: Within the CSI-con-
text only the jobs which are created due 
to the high landscape quality are to be 
counted. There will be few jobs which are 
additional in this sense. Therefore jobs 
are excluded from further analysis. 

Regional development

High landscape quality of business parks 
can improve the local and regional eco-
nomic performance by three ways: 

The improvement of the environ-
ment is an important soft location 
factor and can help to attract en-
terprises from outside the region or 
facilitate to find employees.

The redevelopment can convince the 
local community of the future pros-
pects of the quarter and encourage 
economic activities. 

Suburbanisation is often caused by 
a lack of green spaces. The devel-
opment of business parks with high 
landscape quality is a great chance 
to improve quality of life within core 
cities. This can be an important con-
tribution to counteract suburbanisa-
tion.

•

•

•
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But the connection between the landscape 
quality of business sites and the regional 
development is quite indirect and will be 
rather weak for a single site normally. Fur-
thermore the changes need a long period 
of time. Therefore a causal connection is 
hard to prove. It is not possible to quantify 
or monetize this effect either.

Empirical Analysis of Benefits 
of Landscape Measures in the 
Context of Brownfield Redevelop-
ment Projects in the Ruhr Area

Intervention sites and reference sites

The analysis covers commercial sites 
which were developed in the Ruhr area 
on brownfield land during the eighties 
and nineties of the last centuries. Some 
of the sites were developed into business 
parks (intervention sites with high land-
scape quality) while other sites were de-
veloped into industrial sites (without high 
landscape quality); the latter are used as 
reference cases. All in all 19 sites were 
classified by site visits on the basis of the 
landscape quality matrix and reference 
pictures which were developed within the 
CSI-project. 

Five sites were ruled out because they 
could not be classified unambiguously. So 
seven business parks and seven industrial 
sites in the Ruhr area were analysed. All 
sites are situated in the core area of the 
region. 

Benefits of landscape measures

Because of time restrictions only a few re-
sults can be presented. 

Comparing land values of the commer-
cial sites

Generally land values of commercial sites 
in the Ruhr area are low compared with 
other metropolitan areas because there is 
an excess supply whereas the demand is 
weak due to the poor economic perform-
ance of the region. 

Fig. 3 shows the development of standard 
land values of the sites. The expectation 
that the land values of the business parks 
generally exceed those of the industrial 
sites cannot be confirmed.

This corresponds with the result of previ-
ous studies in the Ruhr area. They show 
that firm owners predominantly think that 
a nice landscape on a commercial site is 
not really necessary. Only 20% attribute 
importance to it (Bauer 2005). Interviews 
with firm owners and experts which were 
made within the CSI-project came to the 
same result: The owners of the enterprises 
often like the high landscape quality of 
the business park in which their company 
is located but they are not willing to pay 
for it. 

The attitude of the firm owners is backed 
by the discrepancy between supply and 
demand for commercial sites in the Ruhr 
area and the competition of sites which 
were developed on agricultural land. This 
makes it easy to find a convenient site at a 
low price anyway. In regions with another 
mix of branches and a higher demand for 
sites with high landscape quality an anal-
ysis might come to a different result (see 
for example Cox 2006).

On the other hand the acceleration of the 
selling process by high quality landscape 
is confirmed by literature (Ibert 2000) 
and developers (Köster 2006). This is an 
important advantage for the landowner 
whereas the regional effect might be 

Figure 3 Development of average standard 
land values of investigated business parks and 
industrial sites 1970 - 2005

Note: The plotted boxes for the periods of old industry, brown-
field and redeveloped site are to be seen more as a general 
indication because the exact date of transition of the sites dif-
fered.
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small due to displacement effects. 

Land values of surrounding residential 
property

The time series analysis of standard 
land values of residential properties in 
the neighbourhood of business parks 
and industrial sites shows some stagna-
tion between 1985 and 1990 while the 
index of the land values of residential 
properties in the Ruhr cities increased. 
By contrast there was a steep rise of land 
values in the neighbourhood of redevel-
oped brownfields from 1990 to 2000 (see 
fig. 4). This confirms the hypothesis that 
brownfield redevelopment projects have 
a strong impact on the local development. 
The stagnation between 2000 and 2005 
corresponds with the weak economic de-
velopment in Germany in this period of 
time.

Furthermore the comparison of land val-
ues in the neighbourhood of the business 
parks (with landscape measures) and the 
industrial sites (without landscape meas-

ures) shows that on average the increase 
is steeper in the neighbourhood of the 
business parks - especially after 1985 
when the redevelopment projects started 
(see fig. 5). This indicates that the attrac-
tive landscape of the business park also 
yields a more attractive environment and 
a higher appreciation for the quarter 
which can be the basis for a positive fu-
ture urban development. 

Resume

There are mainly three results of the anal-
ysis: 

The hypothesis that substantial 
landscape measures within brown-
field redevelopment projects result 
in higher land values could not be 
confirmed. The reason might be the 
excess supply of commercial areas 
in the Ruhr region and the structure 
of demand (mainly light industry). 
Therefore in this region business 
parks with high landscape quality on 
brownfield land often are not profit-
able for a private investor. 

On the other hand the hypothesis 
that landscape measures cause an 
increase of land values is support-
ed for the surrounding residential 
property. Indeed high landscape 
quality on commercial areas gener-
ates substantial external effects. It 
counteracts the lack of green spaces 
in the densely settled Ruhr area and 
upgrades the quality of life in the 
neighbourhood of the site. Thereby 
the development can encourage the 
community to tackle the local poten-
tials and to face up future demands. 
Furthermore it can improve the set-
ting for investment as a soft location 
factor. Therefore business parks with 
high quality landscape on brown-
field land can be profitable from a 
regional point of view. Because of 
the long time period between cause 
and effects and several interfer-
ing factors the causal connection 
between the landscape quality of 

•

•

Figure 4 Land values of residential property in 
the neighbourhood of redeveloped brownfields 
in the Ruhr area 1970 – 2005

Figure 5 Average land values of residential 
property in the neighbourhood of investigat-
ed business parks and industrial sites 1970 - 
2005 
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business parks and the local devel-
opment cannot be proven. But the 
impact of landscape measures on 
residential property values - the first 
link in the chain of evidence - seems 
to be a hard fact.
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6.1 Regional Settlement Management as Chance 
for Sustainable Development

Dirk Vallée

Introduction

A use of area for settlement and trans-
portation is automatically the use of land 
as a resource. This resource cannot be in-
creased and can hardly be regenerated. 
In view of the demographic transforma-
tion, it is important to develop a long-
term productive concept for sustainable 
development of the entire region within 
the context of global competition and 
this concept is to give due consideration 
to and secure the ecological foundation, 
open the way for economic development 
and lead to a socially compatible atmos-
phere. In this respect, regional settlement 
management and the landscape park 
play a special role as a program for the 
enhancement and increased awareness 
of open spaces.

The Stuttgart Region

The Stuttgart region is located in the 
heart of Baden-Württemberg. Almost 2.7 
million people, about one-quarter of the 
population, live in this region on 10 per-
cent of the area of the state and produce 
around 30 percent of the gross national 
product. With a population density of 
730 inhabitants per square kilometer, the 
Stuttgart region is one of the highest den-
sity conurbations in the Federal Republic 
of Germany and one of the 11 European 
metropolitan regions in Germany. The re-
gion includes Baden-Württembergs state 
capital Stuttgart and the counties of Lud-
wigsburg, Böblingen, Esslingen, Göppin-
gen and Rems-Murr. The region has 179 
cities and municipalities with populations 
between 500 and 570,000 and of these 
65 with less than 5000 inhabitants and 20 
with over 20,000 people.

In 1994, the Stuttgart Region Association 

Abstract

In view of the massive changes to the population and settlement structures, an inte-
grated strategy is needed for settlement, green space and transportation development. 
Considering the multifarious networks, in which the individual activities of people exist, 
and the distribution of these in an area, strategies must be initiated within the regional 
scale and the focus must be placed on the reduction of use of new areas and the inten-
sification of use in the existing local infrastructure. In this context, a regional settlement 
management with the elements location communication system and a regional settle-
ment management is an important contribution to a long-term, sustainable financial and 
socially productive structure. Within the framework of regional settlement management, 
transportation and open space must also be viewed in an integrated manner.
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was established (www.region-stuttgart.
org) along with its directly elected region-
al assembly and this gave the region its 
own political organization, which had a 
model character for other regions in the 
state and the federal level as well. In con-
trast to the other regions in Baden-Würt-
temberg, which have the mission of re-
gional planning and strategic landscape 
planning, this association is a multipur-
pose association and compared to other 
defined regions such as Hanover, which 
is a regional district, it only has a limited 
mission spectrum without any jurisdiction-
al functions and is financed based on the 
pay-as-you go principle. The catalogue 
of tasks, which was transferred to the as-
sociation by the state of Baden-Württem-
berg, encompasses important tasks for 
the future:

Economy: Regional promotion of 
economic development and tourism 
marketing

Transportation: Regional transpor-
tation planning and the agency re-
sponsible for important parts of the 
regional public passenger service

Settlement and infrastructure: Re-
gional and infrastructure planning 
and regional transportation plan-
ning

Environment: Strategic landscape 
planning, concept development and 
agency responsible for installing the 
regional landscape park

Culture and sports: Responsible 
agency and coordination of region-
ally important conventions and cul-
ture and sporting events (voluntary)

Trade fairs: Responsible agency and 
coordination of regionally important 
trade fairs (voluntary)

Challenges for the Stuttgart Re-
gion

The common denominator for the de-
velopments in the European population 

•

•

•

•

•

•

centers is the intensification of all life 
processes. These include rationalization, 
growth and the increasing consumption of 
natural resources. Continuing long-term 
growth of the population in the region 
was accompanied by a super proportional 
sealing of the surface. For example in the 
40 years from 1965 to 2005, the popula-
tion in the Stuttgart region increased by 
25 percent from 2.13 million to 2.66 mil-
lion, but during the same time period the 
development areas almost doubled from 
41,300 hectares to 83,400 hectares (see 
figure 1).

At the same time, also an increase of the 
traffic volume and the distances traveled 
was observed. The number of vehicles 
registered in the Stuttgart region has 
more than doubled in the past 25 years 
from 826,000 to 1.71 million in 2000. 
This is also associated with intensive com-
muter linkage. For example, the situation 
often occurs where even in mid-sized 
population areas only about one-third of 
the jobs are held by the local population 
and two-thirds are performed by people 
commuting to these jobs and just as many 
commute to jobs outside of this area.

Currently, the Stuttgart region has an in-
tegrated development concept, which is 
contained in the 1998 regional plan, for 
the region (Stuttgart Region Association 
1999) and this concept is based on a pre-
view up to the year 2010. This applies in 
particular to the population trend and the 
resulting demand for area for residential 
and industrial use. According to this, it is 
expected that the population will rise from 

Figure 1: Development of Settlement Area and 
Population
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its present figure of almost 2.66 million 
inhabitants to a good 2.7 million people. 
The age structure in the region is still very 
young in comparison to other major city 
regions in Germany and up to 2005 the 
statistics regularly showed a surplus of 
births.

Since the planning horizon, which is the 
basis of the present regional plan, has al-
most been reached, the region had the 
PESTEL Institute (Stuttgart Region Associa-
tion 2006) prepare a further study with a 
model calculation of the population trend, 
the development of the labor market po-
tential, the private households and the 
future demand situation for the regional 
housing markets. The model calculation 
was based on a birth rate, which is un-
changed compared to the present rate, a 
life expectancy increasing by 1.5 years by 
2025, a rise in the employment rate for 
women in almost all age groups and em-
ployment rate for men over 55, an inter-
dependence of net immigration increases 
and the trend for the economically active 
population in the region as well as a bal-
anced job trend at the present level.

It has been found that the mid-term de-
mographic trend will lead to stagnation of 
the population number in the Stuttgart re-
gion in the mid-term (see figure 2). Even 
today the effect of this is that intensive mu-
nicipal competition is heating up to attract 
inhabitants and taxpayers in view of the 
discussion about the demographic trend 
and the possible shrinking of the popula-
tion. The cities and the communities are 
increasingly designating developed land 

in order to draw young families to them 
in the hope that the population number 
required for trading establishments, rec-
reational facilities, schools and preschool 
facilities can be stabilized. This runs coun-
ter to the regional area management and 
the conservative handling of areas.

However, the extensive designation of 
areas, which may exceed the demand in 
the long-term, results in increasing bur-
dens for the municipal budgets for the 
construction and the maintenance of in-
frastructure facilities. The predicted de-
cline in the population will intensify these 
problems because the burdens are then 
distributed on fewer shoulders and any 
expansion of the infrastructure and net-
works leads to lower utilization densities 
in the face of a falling number of users. 
Plus, an increasingly aging population re-
quires more transfers in the social area 
for the care of the older citizens. In ad-
dition, increasing environmental impacts 
are occurring and this is indicated by ris-
ing ozone values and a climbing CO2 
percentage in the atmosphere. In the 12 
years from 1985 to 1996 alone, the CO2 
emission due to the individual motorized 
traffic in Baden-Württemberg rose by 37 
percent. Further, these effects are intensi-
fied by the increasing sealing of surfaces. 

Coping with these challenges requires 
regional management for all policy and 
specialty areas, which affect the location 
quality. In this respect, an integrated ap-
proach to the planning and development 
of residential, industrial, transportation 
and open areas must be taken.

Regional Settlement Management

Development structures, which save space, 
can be primarily created through use for 
other purposes and the use of existing 
areas. The number of deaths exceeding 
births, which are expected in the future, 
and the resulting increasing number of 
vacant apartments, the clearly declining 
numbers of younger people, who are es-
tablishing a household, and the associat-
ed decline in demand for apartments are 

Figure 2: Population Development in the Stutt-
gart Region



Regional Settlement Management as Chance for Sustainable Development

394

creating new opportunities to satisfy the 
demand for apartments from the exist-
ing housing. Any demand, which exceeds 
this due to the increasing singularization 
and declining size of households, and for 
commercial building space must initially 
be justified and presented in an under-
standable manner and if required be sat-
isfied in a way, which saves space, and by 
drawing upon the existing infrastructure. 
Therefore in principle, before developing 
any external areas, efforts must be made 
to activate the internal reserves in the de-
velopment structure. In order to advance 
this at the regional level, various strategies 
are to be applied, which are described in 
the following. 

Location Communications System 

Former rail grounds and commercial and 
industrial areas, which are unused, are 
primary examples of internal reserves. 
In order to make these transparent and 
make them reusable quickly, the Stuttgart 
Region Association together with its sub-
sidiary, the Promotion of Economic Devel-
opment Stuttgart Region LLC (Wirtschafts-
förderung Region Stuttgart GmbH (WRS)) 
developed a regional  location communi-
cations system in 1997 (http://sks.region-
stuttgart.de/SKS/). In particular, this is 
intended to market available commercial 
properties and provide interested parties 
with all relevant information about size, 
location and building laws including a 
contact partner for initial contact. Of 179 
municipalities, 132 are directly connected 
to the network through the location com-
munications system or are provided bro-
kering services by district companies sup-
porting trade and industry through the 
location communications system. More 
than 90 percent of the available commer-
cial areas in the region are included in the 
location communications system. Present-
ly, 239 industrial areas and 262 industrial 
real estate properties are being offered.  
At the beginning of January 2001, the 
WRS was supporting 165 companies with 
the search for new locations. 

In addition, on behalf of the WRS, the 

Chamber of Industry and Commerce 
and the Stuttgart Region Association, the 
Baden-Württemberg Municipal Devel-
opment (Kommunalentwicklung Baden-
Württemberg (KE)) 1997 (Stuttgart Region 
Association 1997) developed a practical 
guide for the reuse of former industrial 
areas, which are not being used, and this 
guide provides essential and important 
procedural steps for actions to revitalize 
and market such areas. Further, this also 
contains supporting materials, which po-
tential investors and owners can use to 
estimate the expenditures for the required 
structural and other reconstruction meas-
ures. As a consequence of the results from 
the guide and the experience, which was 
gathered as of that time, the regional 
assembly decided in 1997 that costs for 
feasibility studies for the reactivation of 
regionally important areas, which were 
already developed and had an area larg-
er than two hectares, would normally be 
supported by up to one-third, but a maxi-
mum of 25,000 euros, if the cofinancing 
was provided by the municipalities and 
investors or owners. Such subsidies have 
been granted in seven cases as of this 
time.

Pilot Project for Regional Policy Plan-
ning for Regional Settlement Man-
agement

Practice has shown that considerable dif-
ficulties have to be overcome before one 
can speak of the implementation of the 
strategy for „internal development before 
external development“ and the reactiva-
tion of former industrial areas, which are 
not being used, satisfies the demand for 
space. Therefore, more advanced ap-
proaches are needed, for which a re-
gional overview is required initially, as to 
what areas are available as a whole. This 
was created by the pilot project, MORO-
RESIM, at the regional level for the first 
time. In order to promote the concentra-
tion of development areas and intensi-
fied internal development including in a 
growth region, the Stuttgart region was 
selected by the Federal Office for Building 
and Regional Planning (Bundesamt für 
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Bauwesen und Raumordnung (BBR)) as a 
model region and in cooperation with the 
Institute for Urbanism (Institut für Städte-
bau) of the University of Karlsruhe con-
ducted a pilot project for regional plan-
ning for „sustainable regional settlement 
management“ (www.region-stuttgart.
org/Aufgaben/regionalplanung/ MORO) 
(Stuttgart Region Association 2005). The 
goal was to determine and demonstrate 
the potential at the regional level, provide 
convincing information to the municipali-
ties and to discuss and execute regional 
planning and fiscal instruments for the 
implementation of intensified internal de-
velopment in the sense of regional area 
management.

The essential challenge for regional plan-
ning consisted in creating an overview of 
the possibilities for the internal develop-
ment, which is often lacking at the mu-
nicipal level, in a space, which has the 
complexity of a region. In this respect, 
the main focus of the work here was in 
the first stage of the project, which was to 
take a total of three years. During three 
survey phases, about 1600 hectares of in-
ternal development potential and approx-
imately 4000 additional hectares, which 
represent external development potential, 
were recorded in 75 of 179 municipalities 
in the region primarily in the development 
axes and the individual areas concerned 
here are bigger than 5000 square meters 
(see figure 3). Thus, about half of the en-
tire area of the region with about three-
quarters of the population was recorded. 
If this is extrapolated for the entire region, 
then around 2000 hectares of internal 
area and an additional 5000 hectares are 
available. Based on this recorded infor-
mation, a building area balance for the 
region was prepared, which can also be 
used for additional planning questions 
and in particular for the future monitoring 
process required as part of the strategic 
environmental assessment or observation 
of the area.

Such an overview and the coordination, 
which was conducted for this, are a pre-
requisite for the initiation of municipal co-

operation for the assessment of alterna-
tives to development area designations, 
which have been considered and which 
were the focus for the second stage. 
When this was done, in-depth considera-
tions were made in coordination with six 
municipalities up to the test planning level 
in subareas, which are representative for 
the region, and discussions with develop-
ers explored the opportunities and where 
the significant hindrances are located. 
The open dialogue and the desire for 
mutual cooperation have promoted un-
derstanding for the goals of regional area 
management and also for the concerns of 
regional planning for the 70 municipali-
ties, which are involved, and reinforced 
the perception of the equal treatment of 
all those participating. Thus, the project 
work also contributed to the internal inte-
gration in the region.

Overall, it was shown that the active pur-
suit of a differentiated strategy for inter-
nal development is an important regional 
building block for settlement manage-
ment. In particular for the Stuttgart region 
with its very heterogeneous dimensional 
structure of the municipalities, a compe-
tence office for internal development at 
the regional level can provide valuable 
assistance and support and especially 
for the smaller municipalities, for which 
in cooperation with the Swiss Technical 
University of Zurich, neighboring regional 
associations and the state of Baden-Würt-
temberg, the follow on project RAUM+ 
is presently conducting in-depth studies 
with respect to a meaningful specification 
of tasks and personnel and financial re-

Figure 3: 
Participation during the Survey Phases
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sources.

An additional approach, which is pres-
ently being regularly practiced by the 
Stuttgart Region Association, is to require 
overall area balances for comments from 
the region on updates and changes to the 
zoning plans for cities and communities 
and to credit area reserves to the new re-
quirements. For the adjustment and the 
coordination of goals for the regional 
plan, the following potential is being sur-
veyed in particular: areas, which are not 
covered by a legal plan, reserve areas in 
legally binding building plans, Section 34 
of the Building Code areas, and areas, for 
which long-term planned use for another 
purpose exists, such as from urban and 
municipal development concepts. In addi-
tion, the actual implementation of urban 
development plans at the regional level is 
examined regularly. The areas are identi-
fied, which are covered by zoning plans.

Fiscal Effect of Municipal Strategies 
for Developed Land

To provide additional knowledge about 
the internal development potential, a 
study was conducted (Stuttgart Region As-
sociation 2007) to determine the fiscally 
best developed land strategy for munici-
palities. The basis of the studies is that the 
demographic transformation, in particu-
lar the aging of the society, will also occur 
in the Stuttgart region and especially the 
development of income for the munici-
palities due to the declining demand for 
developed land and the lower taxability 
of retirees compared to people, who are 
employed, and stagnating to declining 
population numbers as well as the result-
ing reduced allocation of revenue accord-
ing to the Financial Equalization Law are 
losing their dynamics.

The study has arrived at the following 
central conclusions:

Based on this background, the more 
developed and transportation area 
that is built on additionally, the 
greater the reduction of the settle-

1.

ment density. Further, additional 
developed areas cause additional 
costs for maintenance and reinvest-
ment. The gap between municipal 
costs and income is growing inevi-
tably due to new building areas than 
without new building areas.

The municipal income is more in-
fluenced by external sources such 
as taxability and the long-term in-
frastructure consequential costs are 
solely dependent on the municipali-
ty‘s own decisions. 

Income from real estate revenue is 
one-time income and is marginal 
seen from a long-term perspective 
in relation to the continuing mainte-
nance costs required for buildings or 
support and educational facilities.

The social infrastructure and in 
particular the preschool services 
cause high consequential costs. At 
the same time here, including due 
to the structure of the state subsi-
dies, the biggest potential for cost 
savings exists. As a result of the de-
mographic trend, in the mid- term 
it is impossible for municipalities to 
utilize the full capacity of the social 
infrastructure through new building 
areas because the required increase 
due to immigration is not to be ex-
pected. In this respect, a developed 
land strategy, which is based on im-
migration, is very risky.

It has been shown that the strategy 
of internal development is also very 
advantageous from a fiscal aspect 
as well. 

With these materials, regional planning 
can provide consultation and support for 
the municipalities concerning questions 
of long-term financial consequences and 
the results for the infrastructure. For this 
purpose, the exchange of experience be-
tween the municipalities is an initial use-
ful measure so that the municipalities can 
exchange information about the solu-

2.

3.

4.

5.
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tions, which have been considered and 
in some cases tested. In addition in the 
mid-term, the challenge exists of initiat-
ing inter-municipal cooperation including 
for facilities for the support and education 
infrastructure as well as for the social in-
frastructure.

The Regional Plan as an Overall 
Strategy

Based on this background of the knowl-
edge, which was described, there is an 
essential task for regional planning as a 
long-term active and integrating planning 
discipline to control and reduce inner re-
gional immigration so that the competition 
for lots is not conducted to the detriment 
of open areas. For this purpose and on 
the one hand, regional planning can sup-
port development strategies, which save 
area, through communication with and 
consultation and support of the munici-
palities and, on the other hand, through 
the quantitative control as part of the re-
gional plan it can carry out the quanti-
tative limitation of developed areas and 
location control. Therefore, the systematic 
orientation of the settlement development 
on productive axes of regional public pas-
senger service, which are represented by 
the settlement axes shown in black, and a 
concentration of focal points for residen-
tial and industrial as shown in figure 4 is 
necessary.

For further settlement development, the 
Stuttgart region is focusing on the con-
centration of the settlement development 
on the development axes, which have 
rail-connected regional transportation, 
and the designation of settlement focal 
points. The creation of industrial areas, 
which serve several municipalities, is a 
special aspect for the formation of focal 
points. In the future, it will also be an es-
sential task of the association to promote 
and advance these inter-municipal indus-
trial areas with support of the develop-
ment costs and subsidization of interest 
during the development phase. Municipal 
and county borders are political bounda-
ries and not business borders.

The Landscape Park as a Green 
Infrastructure

In addition to concrete examples for 
measures for area management, there 
are also fundamental measures for the 
reduction of the use of area and the sub-
urbanization. The classic answer from 
regional planning to this is, in addition 
to the above examples, the protection of 
open areas through regional stretches of 
green, green divides and priority areas 
for agriculture. This helps the attractive-
ness of the location as a whole and thus 
the population, economy and the envi-
ronment. Without regional green divides 
and green stretches, there would be, for 
example, an interrupted settlement band 
today connecting Geislingen in the south-
east of the region and Göppingen, Esslin-
gen, Stuttgart, Ludwigsburg and on to Bi-
etigheim-Bissingen, which is a distance of 
more than 90 kilometers, in the northwest 
of the region.

The fact that a region needs efficient in-
frastructure facilities and development ar-
eas for residential and industrial purposes 
is generally accepted. However, this alone 
cannot create any quality of life. The 
creation of local recreational opportuni-
ties and the protection of open spaces is 
needed. In the updating, which has been 
completed, of the regional plan, the Stutt-
gart Region Association designated ad-
ditional areas, which amount to around 
3500 hectares, for new housing and in-
dustrial areas, but this must also be seen 
in comparison to 9800 hectares of green 
stretches and green divides. In addition, 
the landscape park for the Stuttgart re-
gion (Stuttgart Region Association 1994) 
is being pursued as a new approach as 
an answer to the increasing compression 
and settlement in the region. This means 
planning and investment in the structur-
ing of open areas. The landscape is one 
of the essential soft location factors and 
in view of the existing qualities associated 
with the Neckar, the Swabian Jura, Swa-
bian Forest and the Korngäu and Heck-
engäu, the Filder Plane and multifarious 
other subareas this is a special character-
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istic of soft location factors. However, the 
landscape park is not to be understood 
as an artificial garden area such as that 
of Prince Pückler in Wörlitz or the palace 
garden in Stuttgart. On the contrary, the 
particular nature and the qualities of the 
specific subareas of the region are to be 
emphasized through the inclusion of the 
natural and cultural monuments. In this 
respect, this is concerned with continuing 
to allow the existing uses such as for ag-
riculture and connecting them with other 
needs such as local recreation.

The implementation of the landscape 
park is proving to be problematic due to 
the fact that, on the one hand, the areas, 
which are to be enhanced, are often not 
held in public ownership such as by a mu-
nicipality, county or the state, and, on the 
other hand, the measures, which are to 
be taken, are often not in the center of 
the municipal interest. The rehabilitation 
of town centers and urban construction 
measures are more likely to be of interest 
than the enhancement of the local recrea-
tion area on the local subdistrict boundary 
with the neighbors.

The intent of the landscape park is to 
achieve added value for the local recrea-
tional opportunities for the population 
within the existing structures by means of 
the proximity of agriculture and forestry, 
local recreation opportunities and land-
scape protection. In individual cases, it 
will be necessary to acquire property for 
this purpose and use such property for 
other uses and in this respect the financ-
ing can often be provided by possible 
compensation measures for infrastructure 
projects. In this respect, the basic principle 
is to employ the potential, which develops 
due to the improvement of the economic 
infrastructure, for the enhancement of the 
open space together with agriculture and 
forestry for the well-being of the popula-
tion and improvement of their local rec-
reation opportunities.

Summary

In view of the massive changes to the 
population and settlement structures, an 
integrated strategy is needed for settle-
ment, green space and transportation de-
velopment. Considering the multifarious 
networks, in which the individual activi-
ties of people exist, and the distribution of 
these in an area, strategies must be ini-
tiated within the regional scale and the 
focus must be placed on the reduction of 
use of new areas and the intensification 
of use in the existing local infrastructure. 
It is only in this way, that long-term, sus-
tainable financial and socially productive 
structures can be secured. 

Within the framework of regional devel-
opment area management, the areas 
of settlement areas, transportation and 
open space must be viewed in an inte-
grated manner. A special contribution is 
provided by the following:

close interlinking of settlement and 
green space development with 
transportation planning in order to 
avoid negative consequences. These 
disciplines must go hand in hand;

further development of regional 
policy planning and regional plan-
ning and their instruments in the 
direction of a regional land devel-
opment plan, which allows the plan-
ning of areas for certain uses for the 
municipalities, but sets limits for the 
suburbanization and the resulting 
transportation problems;

the systematic implementation of 
landscape planning, which includes 
several locations, to assure the con-
tinued existence of the existing and 
varied nature area. Here, it is im-
portant to emphasize the qualities 
of the local recreation area in order 
to underscore the soft location fac-
tors as well. Therefore, it is neces-
sary to the make the existing quali-
ties in the region experiencable and 
to secure their continued existence 

•

•

•
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and develop them further;

the development and implementa-
tion of strategies for sustainable 
regional area management as well 
as transparency, support and equal 
treatment of the municipalities and 
the systematic implementation by 
means of regional planning.
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Introduction 

For smaller cities, especially on the munic-
ipality decision level, it is very important 
to start with the first step in brownfield 
redevelopment, eg. Vaníček and Jirásko 
(2006). In our paper we decided for the 
following three possibilities which can be 
rather cheap and can be applied without 
special problem. 

The first possibility is to compare concrete 
case in a certain city with existing data-
base of brownfields, which were recently 
remediated. Rather useful information 
can be obtained from the database and 
especially it can be used as first imagina-
tion about the price and about the prob-
lems we will have to face / deal.

The second possibility is the realization 
of the first steps of the remediation proc-
ess, which are usually connected with site 
identification and first phase of geo-envi-

ronmental investigation. Desk study - ar-
chive and up-to-date data collection sup-
plemented by site walkover can be per-
formed very quickly and with minimum 
financial input. 

And finally the third opportunity offers de-
tailed description of the real case, where 
problems connected with remediation are 
described very carefully. 

Therefore all these three steps will be de-
scribed in more details. Especially the first 
two possibilities are each easily reached 
by municipal clerks because the database 
is on website and information about geo-
environmental investigation was printed 
in a special journal „Modern town is de-
signed for municipalities“, Havlice and 
Vacek (2006).

6.2 Approach to brownfield revitalization for 
small cities in the Czech Republic 

Ivan Vaníček, Daniel Jirásko

ABSTRACT

Decision making process on municipal level for smaller cities (roughly 4 -15 000 inhabit-
ants) especially where there is no strong investor, is very problematic. The paper will deal 
with three subjects, which can help to the clerks on the municipal level to define strate-
gies how to solve problems connected with brownfields in their regional towns. The first 
part will deal with Database of practical examples, which were solved during last years 
and where are useful information and all contacts. The database can help to spread the 
good and bad experiences and the exchange of knowledge. The second part is focusing 
on the first phases of the remediation process with the help of very good information 
that can be obtained about existing brownfield and its potential impact on the environ-
ment. First of all it is a desk study, where the utilization of a set of geo-environmental 
maps is playing the most significant role. Last part of the paper will show one practical 
example.
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Database of practical examples

In the Czech Republic there are differ-
ent databases of brownfields. The main 
brownfields connected with large industri-
al sites are part of the database prepared 
by the CzechInvest for more sensitive cas-
es with the support from EU. This database 
is used mostly for strategy of brownfields 
remediation in the Czech Republic. 

On the other side the smaller ones are 
much more under the interest of the Min-
istry of Local Development. With financial 
support of this ministry the database of 
existing cases of revitalized brownfields, 
preferably for smaller towns, was pre-
pared at the Czech Technical University. 
Up to now this database contains roughly 
60 examples of brownfields, which were 
already revitalized in different parts of the 
Czech Republic. The municipality repre-
sentatives were invited on different semi-
nars where they received the first infor-
mation about this project and they were 
introduced with web pages where these 
first sixty examples were presented. 

The results of database are open to the 
public on the web http://dotaznik.brown-
fieldsinfo.cz and anybody can display the 
collected data about concrete sites. For 
adding new brownfields the registration 
is required.

The database includes the basic informa-
tion about brownfield such as location, 
area, price, information about previous 
use, about contamination and realized 
treatment. Further it is possible to obtain 
the data about new project and new use 
of property, about time schedule, finan-
cial aspects, etc. It is also possible to show 
map and photos before and after redevel-
opment and so learn as much as possible 
from the concrete case. 

The municipality representatives were in-
formed about access to the database and 
they were asked to put their own experi-
ence into the database. 

Main phases of the brownfield 
redevelopment

Very often the whole remediation process 
can be divided into the following steps 
eg. Vaníček (2006), Vaniček and Valenta 
(2006):

Site identification,

1st phase of investigation,

Preliminary economic analysis,

2nd phase of investigation – de-
tailed site analysis,

Planning including site development 
and methods of finance – feasibility 
study

Identification and selection of ap-
propriate site remediation

Identification and selection of con-
struction techniques

From this it is obvious that the first prelimi-
nary economic analysis can be performed 
after the two first mentioned steps. After 
the first phase (first two steps), the local 
authority can realistically evaluate and 
advise on future requirements, having 
sufficient information on the nature and 
extent of contamination.

First phase

Site identification is connected with in-
vestigation of the site using real-estate 
registers, where preliminary information 
regarding the site area, ownership, and 
other pertinent data can be obtained. Typ-
ical problem with ownership exists as the 
land ownership has often changed over 
the last 65 years – as is the case at the 
beginning and at the end of the Second 
World War or as a political environment 
changed after the years 1948 and 1989. 
In this case other historical documents 
can be used.

The 1st phase of investigation tends to 
allow the preliminary assessment of the 

•

•

•

•

•

•

•



Proceedings 2nd International Conference on Managing Urban Land

403

potential chemical, biological or physical 
nature of the subsoil.

Site walkover - visual inspection

The main aim of the site walkover is to 
evaluate the site, particularly geomor-
phology of the wider area, surface water, 
groundwater (from old monitoring wells), 
discussion with owners, information about 
vegetation, inspection of existing build-
ings with assessment of their condition, 
with particular reference to any unusual 
symptoms, including colour, odour, anec-
dotal information, discussion with former 
employees. All visual inspections should 
be accompanied with photographs, vid-
eos, etc.

Archive and contemporary data collec-
tion

At this stage useful information is collated 
for structures, but also about former in-
dustrial processes, and associated mate-
rials and the sort of waste material pro-
duced. From archival and other historical 
documents information can be obtained 
on potential problems or past incidents 
and from these data a judgement can be 
made on the probability of soil and water 
contamination and hydro-geological con-
sideration should be taken into account. 
The main steps are as follow:

General information about build-
ings

History of building utilization

Information from archive and other 
historical documents

Materials from hydro – meteorologi-
cal institutes

Material from aerial observation 
– military and civic photographs.

On this level the set of geo-environmental 
maps can play very important role. 

This set is in the scale 1:50 000 and covers 
all the Czech Republic territory. A collec-
tion of geo-environmental maps consists 

•

•

•

•

•

of up to 17 different maps starting from 
geological map (see fig 1), hydro-geolog-
ical map (see fig 2), engineering geology 
map, mineral deposits map, and ending 
with map of surface water geochemistry 
(see fig 3) or map of geofactors of en-
vironment. For larger cities maps in the 
scale 1:5000 can be obtained and the set 
of these maps consists of geological map, 
hydrogeological map, map of superficial 
deposits, map of documentation points 
(points of previous investigations – bore-
holes, the results of borehole description 
and samples testing are deposited in Ge-
ofond). 

Data evaluation from the preliminary 
phase

The main aim of this phase is to collate 
all available pertinent information with 

Figure 1:
Example of the Geological map (1:50 000)

Figure 2: Example of the Hydro-geological 
map (1:50 000)

Figure 3: Figure 3 Example of the Map of sur-
face water geochemistry (1:50 000)
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minimum financial expenditure, giving 
reliable answers on the following three 
aspects:

Potential site contamination – the 
preliminary phase of investigation 
involves collating all relevant avail-
able information, from which it can 
be determined whether contamina-
tion may be present, at what level 
and to what extent. Also based on 
appropriated data an estimate can 
be made of the possibility of con-
tamination movement within the 
subsoil (e.g. direction, velocity) and 
what impact on the surrounding en-
vironment it will have.

Evaluation of the potential of the site 
– information which makes the best 
account of this includes the size of 
the site, disposition, quality of build-
ings, halls, technical equipments, 
quality and density of engineering 
networks, what can be used in the 
future, what is recommended for 
demolition etc.

Site attractiveness – in which part 
of the city it is situated, what is the 
traffic accessibility, what competition 
is in nearby. What restrictions exist 
(from the owners point of view), 
whether there are existing liabilities. 
Comparison with similar localities 
or similar projects, why they were 
successful or only partly successful 
and details. What is the impact of 
the remediation process with re-
spect to humans and what benefits 
society and the local authority can 
get (higher prices of the surrounding 
areas, lower unemployment etc).

All the collected data are very important 
for first economic study which can divide 
the sites on: sites with high attractiveness, 
interesting sites, less interesting sites and 
very problematic sites.

According to our opinion all obtained 
information are very useful tool for de-
cision making on the municipality level 

•

•

•

and should be recommended to all mu-
nicipalities dealing with the problem of 
brownfields.

Practical example – Desk study 
of alternative redevelopment of 
slag dump Bílá Halda in Roky-
cany 

The slag dump Bílá Halda is situated 800 
m from the centre of town Rokycany and 
its area is approximately 1ha. The view 
on the dump is shown on the figure 4. 
This dump consists of waste slag, which 
resulted from the metallurgical industry of 
nearby situated foundry. From 1898 there 
was deposited approximately 45 000 m3 
of slag which is now very hard and has 
more or less character of a rock. See fig-
ure 5. 

The municipal authority presented inter-
est in redevelopment of this brownfield 
with minimum financial expenses and 

Figure 4: The general view on the slag dump 
Bílá hald

Figure 5:The hard character of slag
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therefore Czech Technical University was 
asked for cooperation with production of 
preliminary study for next decision mak-
ing process of local authority. The desk 
study was made there at the level of Site 
identification phase and 1st phase of in-
vestigation with use of all available docu-
ments. Because contamination wasn’t 
found on the site, several alternatives of 
future utilization of the locality Bílá Halda 
were proposed with respects to the fol-
lowing aspects:

The area of Slag dump will be pre-
pared for new buildings – different 
versions connected with different 
amount of slag withdrawal 

The price of revitalization of 1 m2 
doesn’t  exceed the usual price for 
1m2 of the house lot in the region

Preferential reuse of excavated and 
crushed slag as a fill to the earth 
structures or as aggregates to the 
concrete.

Conclusions

In the Czech Republic relatively simple 
system of brownfield remediation espe-
cially for small cities was established. This 
system can be used for the decision mak-
ing process on the municipality level with-
out any problems. Therefore in the paper 
three different steps were described in 
more detail as are the utilization of brown-
field database, application of the first step 
of geo-environmental investigation and 
finally the comparison of the individual 
case with the case which is described and 
specified with high preciseness. This sys-
tem proves to be very useful.    
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Introduction

For several years the Federal Republic of 
Germany has intensified their activities, 
in order to reduce the high utilization of 
land. During the last years former agri-
culturally used areas were converted to 
developed land. This utilization of land 
decreased from 130 hectar / day at the 
end of the 1990‘s to approximately 115 
hectar / day in 2001 - 2004 (BBR 2006). 
The reason for this decrease, however, 
is mainly due to the negative economic 
trend and not due to sustainable handling 
of the resource soil.

The last two decades were characterized 
by this high consumption of land. In re-
action to this trend the Federal Republic 
of Germany intensified research efforts to 
reduce land consumption within the last 
years. The government goal is a reduc-
tion of land consumption to a level of 30 
hectar / day till 2020. For that reason the 

cabinet and the regional governments as-
sist many different research projects relat-
ed to land management. Various articles 
discussing the results were published. 

A project worth mentioning which was im-
plemented in the federal states of Bavaria 
and Baden-Wuerttemberg is titled: „Land 
Resource Management“. The project 
provides a comprehensive tool for a sus-
tainable handling of land management. 
Thereby the tool is available as a device 
for treatment and implementation of land 
revitalisation and management. In addi-
tion, some federal states in Germany e.g. 
Baden-Wuerttemberg established differ-
ent programs such as the project „Flächen 
gewinnen (Area Win)“. 

The German government also intensified 
its engagement in reducing land con-
sumption through the program „REFINA“.

6.3 Online Database on Land Management – an 
Effective Tool to Support Practitioner in Land 
Management and Brownfield Recycling

Jantje Samtleben, Volker Schrenk

ABSTRACT

There are a large number of recommendations for action, project studies and reports on 
the subject of land management and land revitalisation available in Germany. Over the 
last few years, numerous projects were carried out in order to improve land management 
and land revitalisation made possible through the gained knowledge and recommen-
dations for action. This ought to contribute to a reduction of the high land consumption. 
In the context of this research project currently available publications concerned with 
land management were researched and evaluated. These publications were summa-
rized, essential recommendations for action were elaborated and the publications were 
classified with regard to their subjects areas and the targeted groups. The evaluations 
were transferred to an elaborate and Internet accessible data base which can be found 
at http://www.flaecheninfo.de. With the help of the search function, a targeted inquiry of 
the data bank for literature is possible under different search criteria.
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An investigation in numerous municipali-
ties of Baden-Wuerttemberg shows that 
nearly all publications and reports were 
not known to and therefore not used 
in the administrative practice (Schrenk 
& Schlicher 2004). The investigation 
also shows that there are initiatives and 
projects in different federal states which 
pursue partially similar contents and/or 
goals. This results in the waste of finan-
cial resources in academic research which 
could be avoided.

Approach

The project started with a detailed li-
brary-, data base- and internet research 
to compile existing publications of land 
management in Germany. Thereby the 
search at different Ministries and authori-
ties’ web pages proved helpful as well. 
The emphasis was on the Federal Minis-
try of Education and Research (BMBF), the 
Federal Environment Agency (UBA), the 
Federal Office for Building and Regional 
Planning (BBR) as well as on national of-
fices/national institutes for environmental 
protection and on financed publications. 
The time frame of our research reaches 
back to the 1990s. 

The acquired materials of practice-orient-
ed literature were compiled in a bibliog-
raphy. During the literature research, the 
publications were categorized in topics 
that include, according to the publication 
“Local Land Management” (LFU 2003) 
the following areas: 

Filling of building gaps and mobiliz-
ing inner-city building places, 

•

Optimizing the utilizable value of 
land,

Land revitalisation and the handling 
of contaminated land,

Receipt and re-establishment of the 
functions of soils, 

Handling of the resource soil in civil 
works, 

Minimization of the soil covering de-
gree, 

Protection of efficient soils as well 
as 

the protection and the development 
of open spaces 

Apart from these topics additional themes 
and special issues were considered e.g. 
questions of financing, as well as case 
studies in land management, project 
management and communication. 

Since there are already extensive systems 
of decontamination techniques available 
on the Internet, specialized publications 
related to clean-up operations were not 
considered. A clean-up operation data 
base worth mentioning is „Das Alfaweb“ 
of the Federal Environment Protection 
Agency of Baden-Wuerttemberg, which 
can be accessed at: http://www.xfaweb.
baden-wuerttemberg.de/alfaweb/.

In order to guarantee a uniform collec-
tion and characterization of the different 
publications, an identification tag was 
developed. The articles for characteriza-
tion cover the basic information, such as 
author, feature year, publisher, a sum-
mary of contents, possible restrictions, as 
well as substantial recommendations and 
realizations regarding the completion of 
land management projects. For an easy 
search in the data base the publications, 
keywords were assigned, as well as a list 
of the target groups which would be inter-
ested in the publications. 

•

•

•

•

•

•

•

Figure 1: Procedure



Proceedings 2nd International Conference on Managing Urban Land

409

The collected publications were summa-
rized and evaluated. The articles were 
characterized due to the identification 
tags. The emphasis was on stressing the 
substantial statements and representing 
the recommendations for practical appli-
cation.

Parallel to the evaluation of literature, the 
programming of the Internet data base 
which should contain the results of the in-
vestigations took place. The identification 
tags for the characterization of the pub-
lications were transferred into the data 
base and an appropriate input mask was 
programmed, which allows a direct input 
of bibliographical evaluations online. The 
application of data bases is appropriate 
for a goal-oriented and fast information 
search and is available on the Internet at: 
http://www.flaecheninfo.de. 

The publications in the data base were fi-
nally assigned to the main topics:

Planning,

Execution,

Management,

Financing,

Description of concrete projects,

Legal Questions and

Safety. 

Thus, a collection of land management 
was provided, which is structured accord-
ing to the listed topics. In case a publica-
tion is concerned with different themes, it 

•

•

•

•

•

•

•

appears in several topic areas. 

Results

As a result of the project, a comprehen-
sive bibliography of available and prac-
tice-oriented publications on land man-
agement/ land revitalisation is available. 

The Literature Research

The research found that numerous publi-
cations were difficult to obtain. They are 
available only directly through the pub-
lisher or the author of the studies. In addi-
tion, it became clear that a large number 
of publications were published only online. 
In order to access these articles, the exact 
web address is required or appropriate 
search machines need to be known. The 
investigations also showed a wide spread 
of topics related to land management: 
Apart from the pure environmental top-
ics, there are numerous publications con-
cerned with the urban aspect and/or with 
economic and social topics. On a federal 
level publications in land management 
were released by the Federal Office for 
Building and Planning (BBR), the Fed-
eral Environment Agency and the Ger-
man “Institut for Urbanistik” (difu). There 
are also different reports from the Fed-
eral Ministry of Education and Research 
(BMBF), the Federal Ministry of Transport, 
Building and Urban Affairs (BMVBW) and 
the Federal Ministry for the Environment, 
Nature Conservation and Nuclear Safety 
(BUNR). Beside the Ministries, some feder-
al governments promote research in land 
management, e.g. through a program 
in Baden-Wuerttemberg titled “Baden-
Württembergisches Programm Lebens-
grundlage Umwelt und ihre Sicherung ( 
Foundation of Environmental Existence 
and their Protection) BWPLUS” as well as 
the environmental political emphasis on 
„Kommunales Flächenmanagement (Lo-
cal Land Management)“ announce their 
engagement. In relation to these actions 
numerous publications originated, which 
are present as research reports, EDP ap-
plications and action assistance. 

Figure 2: Developed Identification Tag



Online Database on Land Management

410

Due to specific regional problems and 
frameworks, many federal states have 
a different emphasis in their research 
projects. As a result, North Rhine-West-
phalia shows a large number of publi-
cations concerning the conversions of 
military properties. Furthermore some 
publications are concerned with the par-
ticularly problems in the former GDR e.g. 
the recycling of brownfields in suburban 
areas. The investigation showed in gen-
eral that only through a very systematic 
search numerous publications are detect-
able. This opposes an application of the 
working helps database. Two different 
databases will be useful examples. The 
Bavarian collection of publications and in-
teresting links, accessible at: http://www.
boden.bayern.de  (link: „Literature “) as 
well as the North Rhine-Westphalia web 
page on land use http://www.flaechen-
nutzung.nrw.de. However, this data bases 
is more geared toward the interested citi-
zen and contains less references or action 
assistance.

Analysis of the publications 

In the course of the literature compila-
tion, more than 140 different publica-
tions related to land management were 
researched. The available publications 
cover almost all issues related to land 
management. Such issues include among 
others: structure removal, uncovering of 
soil surface, funding, brownfield cadas-
tral, and conversion of military sites, and 
the documentation of case studies. The 
projects often emerged on behalf of dif-
ferent ministries or regional authorities, 
respectively and can be downloaded on 
the Internet. It is striking that the number 
of publications providing really utilizable 
and practice oriented recommendations 
is limited. In general, publications can be 
classified as motivational brochure (which 
ought to arouse interest), reports (docu-
mentation of research projects) and work-
ing tools/ recommendations for action. 

The Data Base

The online- data base of land manage-

ment (http://www.flaecheninfo.de) was 
developed in coordination with specialists 
from different ranges of land manage-
ment. The involved specialists decided for 
a clear and easy web presence. Thus the 
goal is to get structured and allow rapid 
access to the searched information. 

Beside the introduction on the first page 
with a short overview about the project, 
there are six menu buttons:

Search

Subject Area

Place Publication

Links

Contact

Logs in (for the staff) 

Search function: The search function is 
a simple search application of the con-
ventional kind (input of terms). One or 
more terms can be entered and linked 
with and/or. The search includes all ar-
eas of the data base. As a result, a list of 
publications, containing the chosen word, 
is made available. An extended search 
function is available for the specific search 
of publications. 

•

•

•

•

•

•

Figure 3: Welcome page of the data base
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Subject Area: A high-speed search in 
different topics (e.g. building retreating, 
financing or environmental protection), is 
offered through the menu option „ Sub-
ject Area“. In this option, all publications 
are categorized regarding their relevant 
themes and topics. 

Place Publication: Authors and publish-
ers have the possibility to integrate their 
work directly into the data base. In that 
way it can be ensured that the data base 
stays up-to-date and the number of con-
tained publications will continue to rise. 

Links: The menu option „links“ shows the 
contacts of publishers and important insti-
tutions related to  land management such 
as Ministries and Agencies. 

Contact: Our contact: VEGAS, Institute 
for Hydraulic Engineering, University 
Stuttgart 

Log in: use is restricted to staff

Deficiencies

The compilation and evaluation of the 
publications showed that there is litera-
ture available, covering various topics 
in relation to land management with a 
varying dedication to details. In general, 
there is an insufficiency in the availability 
of practice-oriented publications with us-
able and applicable advises and results. 
Positive and realisable examples are the 
recommendations for action in land man-
agement in Baden-Wuerttemberg and Ba-
varia, which were developed in close col-
laboration with local representatives. In 
many of the analysed publications it be-
came clear that the transfer of knowledge 
from the research to the practice does 
not work. A majority of the publications 
is written without a clear result part, a 
conclusion or a summary of the substan-
tial recommendations. In general, nega-
tive results should be emphasized more 
clearly and be more published, in order to 
prevent a repetition of such developments 
in another place/location. Therefore, an 

anonymization could be helpful.

Conclusions

The project showed that the federal as 
well as the regional government level in 
Germany is very engaged in issues relat-
ed to land management. Many projects 
were supported and from those numerous 
publications on land management issues 
originated.

The online data base for land manage-
ment provides a comprehensive literature 
tool, which can be used online and free of 
charge by the public. Only with the sup-
port of engaged professionals, it will be 
possible to maintain and extend the cur-
rent conditions of the data base 

Different search functions make it easy to 
search for literature under diverse criteria 
like references, authors or publishers in 
the data base. Besides that authors have 
the possibility to integrate their work di-
rectly into the data base. The online data 
base on land management is thereby a 
practice-oriented tool for research related 
to land management and land recycling.
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Setting the Context

The growth of the American suburb 
throughout the twentieth century exempli-
fied the power of private property devel-
opment, encouraged and directed through 
various public incentives. This short paper 
illustrates a redirection of this tradition, 
focusing on an initiative in suburban De-
troit: the Redevelopment Ready Commu-
nities (RRC) program. In summary, this is 
a variant of a public-private partnership, 
one that encourages building back into 
the older, “first ring suburbs”, presented 
as one alternative to suburban sprawl.  
RRC is a three-way partnership between 
a nonprofit agency (the Michigan Suburbs 
Alliance), units of local government and 
the development industry.

Literature on the diversity of the America 
suburb has flourished over the past twen-
ty years. From Kenneth Jackson’s (1985), 
classic “The Crabgrass Frontier: The Sub-

urbanization of the United States” through 
Kunstler’s (1993) “The Geography of No-
where”, Andres Duany’s “Suburban Na-
tion” (2000), Delores Hayden’s (2003) 
“Building Suburbia” to Robert Bruegman’s 
“Sprawl” (2006) writers from a variety of 
disciplines and perspectives have sought 
to capture the essence of many different 
suburbs. A summary of this burgeoning 
literature by Lang, LeFurgy and Nelson 
(2006) divides the American suburb into 
six categories, each reflecting the era dur-
ing which they developed.  They particu-
larly identify the early Town and Country 
Suburb: separate entities connected to the 
central city by horse-drawn streetcars and 
then twentieth century Streetcar Suburbs: 
extending out from the central along ra-
dial routes, connecting residential sprawl 
with retail expansion. Over time, this ini-
tial suburban development evolved into 
(often) small, individual units of govern-
ment, each eventually competing against 

6.4 “Rebuilding Suburban Detroit Redevelop-
ment Ready Communities” (RRC): A Model 
Program

Robin Boyle, Melanie Piana
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newer, (often larger), outer suburban 
communities.

There is, however, no single, uniform, title 
or definition of inner ring suburb. Lee and 
Greene Leigh (2005) identify nine differ-
ent terms applied to this distinctive geog-
raphy ranging from “inner suburbs” (Jack-
son, 1985), “inner-ring suburbs” (Downs, 
1997), “sitcom suburbs” (Hayden, 2003) 
through to “first tier suburbs” (Hudnut, 
2003). These communities are character-
ized by their location relative to the central 
city, (often immediately adjacent), the pe-
riod when property was built (in two phas-
es: in the first decades of the twentieth 
century, then in the immediate post WWII 
era), and the predominant function/land 
use (mainly residential, but this clearly 
varies by era of development.  The litera-
ture on suburbs, especially the inner ring 
suburbs, focuses on their relative decline 
in comparison with the outer suburbs, on 
their distinctive socio-economic structure, 
on the nature of the built form and on the 
condition of the property market. (Lucy 
and Phillips, 2002). Even though suburbs 
have similar characteristics, first suburbs 
are also often quite different from each 
other- especially between regions. The 
Southwest suburbs have different trends 
compared to “Rust Belt” Midwest suburbs, 
and even differences between Washing-
ton, D.C. (Puentes and Warren, 2006) Ac-
cording to the Brookings Institution, the 
lack of clear definition of “first” suburbs 
helps reinforce the notion that these plac-
es are caught in a policy blind spot. 

The Michigan Suburbs Alliance states that 
the inner-ring or „first“ suburbs are the 
suburbs adjacent to or located in close 
proximity to major cities like Detroit. Be-
cause of their close location near the ur-
ban core, these cities were among the first 
suburbs to develop and are usually among 
the oldest in a metropolitan region. Their 
economies and social networks are often 
characterized by a strong interdepend-
ence with their core city. These cities are 
not completely urban, nor do they fit the 
traditional description of „suburban“. 
“Challenged by deteriorating infrastruc-

ture, built-out land, increasingly diverse 
populations, and growing concentrations 
of poverty (Berube and Kneebone, 2006), 
these suburbs face a unique set of chal-
lenges that puts them in a category of their 
own.”  (MSA website, December, 2006)

The RRC initiative, focusing on the rede-
velopment of inner ring suburbs, can best 
be viewed from two policy perspectives. 
First, encouraging the redevelopment 
of central cities and their older suburbs 
is presented as one dimension of “smart 
growth”, part of a broader reawaken-
ing of interest in regional planning and 
growth management. Secondly, attracting 
reinvestment back into the urban core is 
as seen a fiscal necessity, with the rede-
velopment of buildings and vacant sites 
offering the potential of additional tax 
revenues for cities constrained by strict 
State regulations.

Before describing the RRC program, it is 
important to set suburban planning and 
development into political context. Simply, 
Michigan does not rank highly in terms of 
States in the Union that place a premium 
on effective land use planning.  In a na-
tion-wide ranking of States, the Sierra Club 
(2000) found Michigan tied dead last in 
terms of the quality of state land use plan-
ning and related measures for controlling 
growth. With 1860 units of government 
with planning and zoning authority (83 
counties, 1242 townships, 273 cities and 
262 villages), plus 555 separately-elected 
and run school districts and another 277 
special authorities, Michigan’s pattern 
of local government and administration 
is itself a serious barrier to coordinated 
growth management and planning. 

On assuming office in November 2002, 
Governor Jennifer Granholm announced 
the formation of a bipartisan Land Use 
Leadership Council, “charged with study-
ing and identifying trends, causes and 
consequences of urban sprawl and pro-
viding recommendations…to minimize the 
negative effects of current and projected 
land use patterns on Michigan’s environ-
ment and economy” (MLULC, 2003:1).  
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The council provided 212 recommenda-
tions to the governor and the Michigan 
legislature designed to minimize the im-
pact of current land use trends on Michi-
gan‘s environment and economy. Since 
the release of the report, progress has 
been slow to implement; approximately 
7.5% of the recommendations have been 
fully addressed compared to 72% not yet 
addressed.  Another 7.5% have been par-
tially addresses while 13% are in progress. 
(People and Land, 2007)

In the section of the report entitled “Ur-
ban Revitalization” one of the key recom-
mendation stated that “the state should, 
in concert with local government, coor-
dinate and review proposals to ensure 
that they effectively promote new private 
investment and reinvestment in existing 
urban areas that (1) optimize the use of 
existing infrastructure, (2) encourage new 
retail businesses to serve urban residents, 
(3) create new employment opportunities, 
and (4) otherwise enhance the quality of 
life in urban communities ” (Recommen-
dation 4.2) …”Defining, in consultation 
with the private sector and local commu-
nities, a set of redevelopment readiness 
standards by which local governments 
may measure and promote their ability 
to compete for private redevelopment in-
vestment and state technical and financial 
assistance” (MLULC, 2003: 33/34). In es-
sence, this 

“in progress” recommendation resulted 
in the Redevelopment Ready Communi-
ties program. 

Michigan Suburbs Alliance

In June 2002, a group of mayors and city 
managers from 14 metro Detroit inner-
ring suburbs unanimously agreed to form 
the Michigan Suburbs Alliance. Deep con-
cerns were expressed over the lack of inde-
pendent resources each city possessed to 
adequately address issues such crumbling 
infrastructure, declining populations, de-
creased state and federal funding, and, of 
course, their struggles to make ends meet 
with the state‘s municipal finance policy 

draining away their property tax revenue.  
These city leaders understood that finding 
solutions to their shared problems would 
require cooperation among similar com-
munities across the region.  Since the or-
ganization’s genesis, it has grown to en-
compass more than half of the region‘s 
mature, inner-ring suburbs, representing 
nearly 1,000,000 residents (see Figure 1).  
The mission, vision, and programs are fo-
cused on grassroots organizing, fostering 
new relationships and partnerships and 
build consensus on contentious issues to 
actively change the paradigm surround-
ing state-wide and regional land use pol-
icy and practices. 

Redevelopment Ready Communi-
ties (RRC) Program

The signature program of the Michi-
gan Suburbs Alliance is the Redevelop-
ment Ready Communities program.  The 
goal of the program is to arm cities with 
streamlined, efficient development proc-
esses and well-planned strategies for at-
tracting redevelopment. For this reason, 
it encourages communities to incorporate 
several key elements into their redevelop-
ment processes:

Cities need to create open and pre-
dictable engagement steps for the 
investment industry. When proc-
esses are clear and consistent, de-
velopers will enter a community with 
greater certainty about the quality of 
service, specific requirements and 
overall environment for develop-
ment. They can expect to engage in 
a process that is efficient, predict-
able and deliberate.

Have a clear, community-wide vision 
and public engagement process to 
address redevelopment opportuni-
ties. RRC encourages communities 
to engage in redevelopment plan-
ning, upfront, that incorporates 
public opinion and creates a coher-
ent vision for revitalization. As a re-
sult, local leaders are empowered to 
take advantage of existing underu-

1.

2.
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tilized local infrastructure capacity, 
promote sound economic develop-
ment, and reduce regional urban 
sprawl.

Focus on building relationships and 
networking to market the com-
munity. A lack of trust can impede 
the efficiency of any redevelopment 
project. In the course of analyzing 
and revising their redevelopment 
processes, communities are required 
to incorporate consistent commu-
nications and outreach, ensuring 
that stakeholders of all interests will 
stay informed and supportive of city 
projects.  

Change the negative perception that 
redevelopment is an inappropriate 
strategy for the community.   The city 
officials and residents of all Michi-
gan’s communities know that their 
city possesses unique qualities and 
special characteristics. Participation 
in RRC helps communities develop 
effective approaches to marketing 
that can be used to attract interest 
from developers, nonprofits and the 
state and federal government.

RRC encompasses an eight-step certi-
fication program, through which cities 
thoroughly analyze and evaluate their 
development process from start to finish.  
These steps include a) passing the Thresh-
old Requirements, b) Initial Evaluation, c) 
Determine Score based on initial evalu-
ation of internal procedures, d) Make 
Amendments and Reforms, e) Technical 
Assistance, f) Final Evaluation g)  Award 
Certification and h) Promotions.

After applying and being accepted to the 
program, the first major component is 
completing the Threshold Requirements 
within 90 days. This step ensures that the 
city’s council, boards and commissions 
understand the principles of RRC, sup-
port involvement in the program, and are 
committed to improving the city’s redevel-
opment processes.  It entails the legisla-
tive body (city council) passing a certifying 

3.

4.

resolution as official policy of the munici-
pality committing to the initial adoption 
and implementation of the Redevelop-
ment Ready Communities Best Practices.  
Other decision-making authorities also 
need to indicate formal recognition and 
support of the certifying resolution.

Initial Evaluation

After passing the Threshold Require-
ments, the city begins the evaluation, an 
informal discussion between city staff and 
RRC consultants to determine which in-
ternal processes need to be changed to 
comply with the RRC Best Practices. The 
discussion begins with a thorough assess-
ment of existing city processes and how 
they are implemented. The final product 
is an evaluation report highlighting exist-
ing strengths and areas for amendments 
and reform. After the RRC consultants and 
city staff agree on the targeted areas for 
reforms, the RRC planning consultant be-
gins work in the city as outlined in a work 
agreement.

Evaluation Scorecard 

The scorecard is a tool used to guide the 
initial evaluation by helping the RRC staff 
and city officials identify strengths and 
areas that need improvement in the de-
velopment process. A city must achieve a 
score of at least 80 out of 100 in order to 
become certified.  The scorecard comple-
ments the evaluation report by providing 
a quantitative analysis of a city’s devel-
opment process. Scoring is weighted and 
balanced between visioning, applications 
of available tools, and implementation. 
On average, a city completes the program 
within twelve months and must seek certi-
fication renewal status after two years.

Making Amendments and Reforms

Armed with their evaluation report, score, 
and feedback from the RRC staff and con-
sultants, city staff set out to make the re-
forms identified during the initial evalua-
tion.  Two types of reform surface after the 
evaluation and assessment step – those 
that can be completed by city staff inde-
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pendently and reforms that require spe-
cific support from a planning consultant. 
Cities are expected to tackle and complete 
both types of reforms.

Technical Assistance

The initial evaluation determines a pre-
liminary overall score and individual 
points awarded under each RRC Best 
Practice category. This score highlights 
strengths and weaknesses in the city’s 
development and redevelopment proc-
esses, indicating where technical support 
is most likely needed. In a collaborative 
effort, the RRC and city staff determines 
what types of technical assistance will be 
the most effective to create sustainable 
solutions for those areas in need of im-
provement. Once both parties agree on 
a technical assistance plan, the RRC staff 
presents the plan to the RRC Committee 
for comment and approval.

Final Evaluation

The certification evaluator conducts a fi-
nal assessment and updates the score-
card when the independent tasks and 
technical assistance is completed. If the 
city achieves at least 80 points out of the 
possible 100, the certification evaluator 
submits a recommendation to the Com-
mittee to award RRC certification.

Promotion

The Suburbs Alliance helps cities in the 
program publicize their achievement by 
presenting them with an RRC Certifica-
tion award that can be displayed in city 
hall, providing them electronic RRC Certi-
fied logos to place on community printed 
materials and the city website, displaying 
case studies of each city’s accomplish-
ments on the RRC program website (www.
redevelopmentready.com), sending press 
releases to key community and regional 
media outlets, and promoting the RRC 
program on partner websites.  

RRC - The Best Practices

The RRC Best Practices form the basis of the 

certification program and serve to guide 
cities through the reform-making proc-
ess. They were developed over the course 
of two years by the RRC Committee with 
the help of nearly twenty national experts 
on redevelopment, and they continue to 
be improved upon and republished each 
year. Each Best Practice has two com-
ponents, a standard and an indicator. A 
standard explains a specific requirement 
that is essential to an efficient, predictable 
redevelopment process; an indicator is an 
example of how a community may illus-
trate its achievement of that requirement.  
The indicators are meant to provide guid-
ance on fulfilling the standards; however, 
they are not the only ways cities can dem-
onstrate achievement.

Standard 1: Community Visioning 
and Education

In Michigan, every municipality is expect-
ed to have a Master Plan with an imple-
mentation strategy for their community 
that should be revisited at least every five 
years. The plan allows communities to 
identify a vision for the community, in-
cluding the establishment of long-range 
redevelopment strategies for older mu-
nicipalities. Unfortunately, many commu-
nities do not frequently ask themselves 
“where do we want to go”? And “how will 
we get there?” They may use outdated as-
sumptions regarding population, income, 
transportation, existing land uses and leg-
islation that do not specifically address re-
development, making them ill-equipped 
to respond to development proposals or 
seek appropriate development for the 
community.

With every redevelopment project, it is 
essential local city leaders create focused 
and consistent public involvement op-
portunities that inform citizens about the 
economic and fiscal necessity of redevel-
opment. Without public support, redevel-
opment projects can become complicated 
and drawn out, something no developer 
wants to experience. Upfront visioning 
and planning set development priorities 
that are supported by affected residents 
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and businesses, providing clear direc-
tion and guidance for potential investors 
and developers. Many communities have 
basic public engagement processes, but 
they may be implemented too late in the 
development process to be effective in at-
tracting new development opportunities. 

The redevelopment process should become 
part of a community’s culture through 
strong public engagement. Cities need to 
go beyond the basic legal requirements 
of public hearings, or talking at people to 
address the community’s problems, op-
portunities and goals for redevelopment. 
Cities need to embrace public input, en-
courage developers to engage citizens 
earlier in the process and reframe how it 
creates and communicates the city’s long-
range redevelopment strategies.

Standard 2: Continuing Education for 
City Officials

Municipal leadership turns over every 
two to three years through the election 
cycle. Newly elected and appointed offi-
cials that are voted and appointed to new 
positions typically lack the training and 
specific knowledge and understanding 
about key development issues.   In many 
instances, a city is unprepared to appro-
priately orientate newcomers with imme-
diate training opportunities or even pro-
vide an introduction manual instructing 
what their new responsibilities are. Many 
cities lack dedicated training budgets for 
newly elected officials, leaving many indi-
viduals unaware how their decisions may 
impact the local development climate and 
increase exposure to potential lawsuits.

Adequate and ongoing training for public 
officials and staff is essential to the effi-
cient and equitable functioning of a com-
munity’s redevelopment processes.  Local 
officials who are informed about redevel-
opment processes and available incentive 
programs and receive regular training to 
improve their decision making skills have 
a greater ability to attract significant new 
investment to the community. 

Cities need to create and document a 
process for ensuring that elected, ap-
pointed officials and staff involved in the 
redevelopment process has received ad-
equate training and technical support to 
make informed decisions about develop-
ment.

Standard 3: Tools for Redevelopment

Redevelopment in inner-ring suburbs 
is significantly different than areas with 
the natural environment still intact.  It is 
easier and less costly for a developer to 
invest in land with no prior buildings and 
infrastructure. Older communities need 
to recognize the costs that differentiate a 
redevelopment project from undeveloped 
land, such as those incurred to mitigate 
contamination, acquire and combine 
smaller sites, and replace deteriorating 
infrastructure.

Municipalities have various state and fed-
eral financial incentives available to them 
to offset the cost of vacant, blighted, and 
contaminated properties to drive redevel-
opment opportunities. Local governments 
must be willing to define and commit to 
the applicable financial tools to bridge 
the extenuating circumstances gener-
ally encountered. Local governments that 
commit and express upfront the financial 
incentives they are willing to use are more 
likely to attract investors and spur activity 
on unoccupied property.

Standard 4: Development Regula-
tions

Zoning is the legal tool permitting cities to 
determine what and where development 
occurs and supports the community vision 
in the master plan. In older communi-
ties, existing development regulations 
often prevent communities from execut-
ing innovative redevelopment plans that 
encourage mixed uses and other modern 
types of development. Consequently, lo-
cal governments face a disadvantage in 
attracting new investment, and their abil-
ity to impact the development patterns, 
character and composition of their com-
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munities is significantly limited.  

Cities need to review and amend their 
zoning ordinance to ensure that the vision 
in the Master Plan can actually be imple-
mented. Updating land use regulations to 
be more modern and flexible can increase 
the overall efficiency and predictability of 
a city’s development process and produce 
exciting new redevelopment opportuni-
ties.

Standard 5: Marketing of Redevelop-
ment Sites

To facilitate redevelopment, it is essen-
tial that cities know what parcels of land 
are available for redevelopment, provide 
a site analysis describing existing condi-
tions, identify the desired land use and 
provide potential developers with a com-
prehensive list of all redevelopment sites, 
including both vacant parcels and rede-
velopment parcels as identified in the re-
development planning process.  Making 
this information easily available to poten-
tial investors online and in city offices will 
greatly increase a community’s chances 
for redevelopment of these properties.

Standard 6: Redevelopment Plan 
Review Process

Over the course of many decades, inner-
ring suburbs have acquired layers of well-
intentioned development review approval 
requirements such as multiple hearings 
and reviewing bodies. Many of these re-
quirements are outdated and unneces-
sarily increase the time and expense as-
sociated with development review, threat-
ening to not only slows the development 
process but also frustrate and even drive 
away investors. 

Redevelopment planning involves re-
sponding to evolving circumstances. Of-
ten this means pursuing development 
strategies that depart significantly from 
the historic standards and procedures that 
created local communities, as they exist. 
New strategies are necessary to stem 
population decline, provide new growth 
opportunities for increasing the tax base, 

and foster a diverse economic mix and 
strong local development climate. Areas 
of growing abandonment, blight or obso-
lescence must be repositioned according 
to societal and market trends. Redevel-
opment plans take into account changes 
that describe the kind of actions necessary 
to restore the vitality to declining areas. A 
well-defined, predictable and document-
ed process is a vital step in encouraging 
developers to proceed and participate in 
redevelopment projects.

Progress and Preliminary Find-
ings

In the 2005 pilot program, five cities 
have been awarded the RRC status and 
another six cities are under review in 
2007, as shown in Figure 1, at the time 
of writing (February 2007). Progress with 
implementing the RRC program has been 
solid over the two years, yet measurable 
results have been slower and more diffi-
cult to achieve than originally conceived.  
It is, therefore, too early to measure the 
impact of the RRC program in terms of 
specific redevelopment opportunities, 
applications for development permits or 
physical construction. The program has, 
nonetheless, generated significant inter-
est from both local government and the 
development community.

In terms of preliminary findings, it is clear 
that the pace of redevelopment in the inner 
ring suburbs, and across the much of the 
Detroit metropolitan region, is governed 
by the condition of Michigan economy.  For 
the past four years, Michigan’s economy 
has grown at a significantly slower pace 
than the rest of the country, with consist-
ently higher levels of unemployment and 
lower levels of new job formation.  Ac-
cordingly, the property market has been 
struggling, across all sectors.  While the 
rest of the nation experienced significant 
growth in residential property values and 
a surge in residential construction, SE 
Michigan has, in general, witnessed fall-
ing property values and a downturn in all 
sectors of the home building industry.  Cit-
ies that have streamlined their processes, 
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have priority redevelopment sites “ready 
to go”, and have RRC status may not have 
an immediate increase in development 
activity due to current market conditions.  
Regardless, the city is prepared to receive 
new development inquiries when the 
market improves.

On another level, local administration 
has limited capacity to fully implement 
all qualifications that are outlined in the 
RRC program.  All governments in Michi-
gan face three levels of constraint: static, 
in some places declining, tax revenues; 
legislative controls over raising the level 
of taxes; and, increased operating ex-
penses, especially “legacy costs“. Accord-
ingly, many smaller units of government 
have reduced staffing levels, leaving them 
without the personnel to address the is-
sues raised by the faltering economy.  In 
some instances, one individual may bal-
ance all planning and economic develop-
ment responsibilities on behalf of the city, 
running from one task to the next, unable 
to see the bigger picture. Thus, local gov-
ernments find it difficult to implement and 
manage the necessary planning, zoning 
and incentive programs needed to jump-
start the local development process.  

One significant impediment that the RRC 
program needs to address is a lack of 
market intelligence about development 
opportunities in the inner ring suburbs. As 
the program has evolved, staff has identi-
fied a mismatch between regional devel-
opers and site/property information at the 
local level. It will be important to find ways 
to overcome this knowledge gap, and re-
connect regional developers and builders 
with profitable sites and redevelopment 
opportunities in communities that have 
been ignored for the past 30 years. 

That being said, there is also the challenge 
of entrenched local cultures. In the local 
community there is often deep-seated 
conservatism, a persistent Not In My Back 
Yard (NIMBY) attitude, and a reluctance to 
face the realities of socio-economic and 
physical decline.  In local politics, there is 
parallel distrust of developers and a sense 

that the community, writ-large, rarely sees 
the benefits of the redevelopment process.  
In turn, local developers have been cau-
tious in pursuing redevelopment opportu-
nities, as they perceive community oppo-
sition, even hostility to new building, and 
a development process fraught with bar-
riers and added costs. Moreover, it takes 
time and significant dialogue between the 
developer and local officials to persuade 
developers that there are market oppor-
tunities in the inner ring suburbs that can 
produce profit margins that, hitherto, they 
have found in the newer suburbs..

Despite these challenges, the RRC pro-
gram encourages cities to move beyond 
“this is the way it has always been done” 
mindset; it’s a blue print for a community 
to follow how and where improvements 
can be made in their processes. The plan-
ning regulations and methods applied to 
the creation of the inner-ring suburbs post 
WWII, are no longer effective enough to 
address the challenges typical of redevel-
opment projects. Cities want new meth-
ods to help them recreate their communi-
ties in order to evolve with the changing 
economy and to meet the needs of how 
people want to live.  Through the RRC pro-
gram cities are required to look inward to 
evaluate how they are growing, develop 
a community vision that city leadership 
commit to, identify priority redevelopment 
sites, and stick to the plan.   
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Introduction 

In the year 2000, the area for settlement 
and transport in Germany increased daily 
by 131 ha; from 2000 to 2002, this daily 
growth declined to 105 ha mainly due to 
the economic situation (Bundesregierung 
2004). In 2006, the growth was still about 
100 ha per day (Bundesamt für Bauwesen 
und Raumordnung 2006). The “goal-30-
ha” is a political intention, which is based 
on the “sustainability strategy” of the Fed-
eral Govern-ment of Germany, where the 
increase of the settlement area per day 
was defined as one of 21 sustainability 
indicators (Bundesregierung 2002). This 
“goal-30-ha” means that the land con-
sumption in Germany should be reduced 
to 30 ha per day by 2020. 

In 2004 the Federal Government com-
missioned the German “Council for Sus-
tainable Development (CSD)” to organize 
a dialogue with and in the professional 

6.5 Strategies and instruments to limit excessive 
land use in Germany - a proposal to the Ger-
man Council for Sustainable Development

Barbara Malburg-Graf, Angelika Jany, Metke Lilienthal, Frank Ulmer

public in order to develop recommenda-
tions for actions, strategies and instru-
ments to achieve its “goal-30-ha”. As a 
result of the dialogue process, the council 
published its recommendations (Rat für 
Nachhaltige Entwicklung 2004). 

Two years later, in 2006, the council itself 
commissioned Dialogik gGmbH Stuttgart 
(Prof. Dr. Ortwin Renn) in collaboration 
with Nürtingen-Geislingen University, In-
stitute of Applied Research (Prof. Dr. Al-
fred Ruther-Mehlis) to evaluate its recom-
mendations and the effects that the politi-
cal programme “goal-30-ha”, on the one 
hand, and the recommendations, on the 
other hand have achieved so far (Ulmer et 
al. 2007). The main results of this evalua-
tion are presented in this article. 

Land use planning in Germany

In Germany there are four planning lev-
els: the municipal, the regional, the fed-

ABSTRACT

In the year 2004, the German Council for Sustainable Development (CSD) published 
recommendations on how to achieve the “goal-30-ha” of the Federal Government of 
Germany. The “goal-30-ha” is a political intention and should eventually lead to a reduc-
tion of the daily growth of area for settlement and transport from 100 ha today to 30 ha 
by 2020. In 2006, an evaluation of the recommendations was completed and the results 
are presented here. The investigation consisted of a desk research, a poll in the internet 
and three workshops with experts. The results of the poll and the workshops represent 
the full scope of opinions and of assessments from various professional audiences on the 
CSD recommendations. The surveyed experts believe that municipal area management, 
recycling management and regional cooperation are the most important elements for a 
successful implementation of the reduction goal. However, the workshops revealed the 
scepticism of the experts concerning the feasibility of goal management and of using 
economic instruments, in particular tradeable planning permits (land certificates).
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eral state and the federal level. The spa-
tial planning act (Raumordnungsgesetz 
– ROG 1997) provides the framework for 
spatial order and planning. The federal 
states make this framework operational 
through a federal state planning act. They 
are responsible for the federal state de-
velopment programmes, where the main 
functions of different areas and the objec-
tives of the federal state spatial planning 
are described. Each federal state consists 
of several planning regions, which work 
out regional plans with guidelines on the 
regional planning structure. These guide-
lines should be taken into consideration 
on the local level.

Despite these regulations provided by 
the higher planning levels, the local level 
still has considerable power in Germany. 
The Basic Constitutional Law of the Fed-
eral Republic of Germany, and inspired by 
this constitutional framework, the spatial 
planning act, guarantee local planning 
autonomy. The building law (Bauge-setz-
buch – BauGB 2004) regulates the land 
use planning on the local level. The cur-
rent version of this legal framework con-
tains a soil conservation article and a 
powerful link to the nature conservation 
act (Bundesnaturschutzgesetz - BNatSchG 
2002), which requires the compensation 
of an environmental impact in the case 
of building measures. Because of this 
complex construction, land use planning 
in Germany is a continuous appreciation 
process of different interests.

A further aspect, which leads to even 
more complexity, is the municipal finance 
system. The income of a municipality con-
sists mainly of a series of taxes like the 
land tax (Grundsteuer), the land acqui-
sition tax (Grunderwerbssteuer) and the 
trade tax (Gewerbesteuer). Therefore 
simply economics aggravate the problem 
of excessive land use for settlement and 
transport: the more inhabitants and busi-
ness companies a municipality gains the 
more income it gets. Some taxes, like the 
land tax and the trade tax, are direct taxes 
to the municipalities. Other taxes, like the 
land acquisition tax, are reallocated by 

the federal states via a municipal financial 
equalization system (kommunaler Finan-
zausgleich).

The CSD recommendations

The Council for Sustainable Development 
(CSD) worked out recommendations for 
the Federal Government to resolve the 
problem of land consumption based on a 
communication process with professional 
audiences (Rat für Nachhaltige Entwick-
lung 2004). This text clarified that the 
“goal-30-ha”, first of all, had to be un-
derstood as a symbol of sustainable land 
use in the future and not only as a quanti-
tative aim. Concerning actions, strategies 
and instruments, the text was classified in 
the sections “new overall concepts for a 
sustainable urban development”, “new 
goal management”, “other actions of the 
Federal Government” and “continuous 
land use dialogue”. 

Important aspects of the overall con-
cepts should be the acceptance and 
management of settlement boundaries, 
and simultaneously, the safeguarding of 
the local planning autonomy. Moreover, 
the cooperation between neighbouring 
local authorities and a municipal area 
management that is capable of reaching 
social and ecological aims should be as-
pired.

Concerning new goal management, the 
CSD recommended to the Federal Gov-
ernment to introduce a new element into 
the spatial planning process: a planning 
obligation. Such a measure would re-
quire an amendment of the spatial plan-
ning act (ROG 1997). The amended act 
should prescribe that the federal states 
lay down a spatial planning programme 
with guidelines on minimum targets con-
cerning the reduction of land consump-
tion for settlement purposes. But it should 
also clearly state the obligation of the fed-
eral states to give an account of their land 
consumption.

A second important aspect of goal man-
agement from the point of view of the CSD 
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was the idea of the internalization of all 
kinds of life-cycle costs of the infrastruc-
ture, as well as of ecological and social 
costs of an expansion of the settlement 
area. Recycling of derelict land and the 
improvement of the environmental im-
pact assessment according to the nature 
conservation act in the case of building 
projects (BNatSchG 2002), should be fur-
ther elements of new goal management, 
which includes aspects of quality.

In the section “other actions of the Fed-
eral Government”, the CSD suggested 
fiscal actions, the reform of subsidies and 
the amendment of the building law. Trade-
able planning permits were mentioned by 
the CSD, but not yet recommended as a 
strategy because of unsolved problems 
related to this economic instrument.

The last section clarified that one of the 
most important objectives is a continu-
ous communication process on all so-
cial levels and the development of public 
awareness of the problem.    

Questions and methods

The investigators were asked to provide 
answers to the following questions:

Are there any measurable effects of 
the political programme “goal-30-
ha” and of the CSD recommenda-
tions?

How do experts think about the po-
litical goal, the CSD recommenda-
tions and their effects?

Which strategies, instruments and 
actions would the experts recom-
mend for approaching the “goal-
30-ha”? 

The investigations started in summer 
2006 and were finished with a final report 
in December 2006. In order to check any 
effects of the political goal and of the rec-
ommendations, as well as inquire into the 
opinions of experts on the CSD recom-
mendations, three different investigations 
took place and started one after another:

1.

2.

3.

The first step was an internet-based 
desk research of the current pro-
grammes, projects and activities 
aimed at reducing the high level of 
land consumption. It addressed the 
first question mentioned above. The 
other important purpose of the desk 
research was to find experts (e. g. 
policy makers, members of the sci-
entific community and of planning 
authorities, as well as of planning 
companies) who would participate 
in the work-shops (step 3).    

The second step was a poll in the in-
ternet to members of different pro-
fessional audiences such as land-
scape architects, political analysts, 
planners and lawyers.

The last step was to plan and con-
duct three workshops with experts 
who were found during the desk 
research. 

The answer to the first question can be 
briefly summarized by stating that there 
are indeed some measurable effects. At 
the moment, in Germany, a lot of pro-
grammes and projects at the federal level 
and at the federal state level are trying to 
contribute solutions to the problem. The 
great response to the poll and the inter-
est of the experts in participating in the 
workshops reflect these activities on dif-
ferent levels. 

Poll in the internet

The poll in the internet took place be-
tween September 9, 2006 and October 
20, 2006. During the desk research, about 
1000 people belonging to the selected 
professional audiences were contacted 
by e-mail. 8000 people were informed by 
news-letters and mailing lists in particular 
of the CSD and Dialogik gGmbH. Further-
more, the CSD directed the people inter-
ested in the land management patterns 
to the poll on its website. 404 people re-
sponded to the internet questions.

1.

2.

3.
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 Workshops with experts

The selection of experts for the work-
shops was a result of the desk research. 
Professionals (scientists, policy makers, 
planners, represen-tatives of administra-
tion and of NGOs) who were engaged in 
questions of land use management were 
invited. Altogether 60 experts participated 
in the workshops. 

In workshop 1 and 2 the method “group 
delphi” (Webler et al. 1991) was applied 
as a means to measure the distribution of 
opinions on the CSD suggestions and to 
elicit a solution that would be agreeable 
for all sides. For this purpose, statements 
were formulated for the discussion (s. fig-
ure 1). The experts were asked to assess 
the goal achieving potential of certain in-
struments or measures and to voice their 
agreement or disagreement with meas-
ures recommended by the CSD or by the 
majority of the participants of the poll. 
They were requested to rank their opinion 
on a scale of 1 to 10. Working groups of 
5 or 6 members discussed the issues and 
were asked to find a consensus wherever 
possible. In a plenary session the results 
of the working groups were presented. In 
the case of dissent the arguments were 
put forward to all workshop participants. 

Those statements where even in the ple-
nary discussion a consensus could not be 
found were discussed once again in new-
ly arranged working groups. The overall 
result of the delphi workshops was the 
knowledge about the distribution of con-
sensus and dissent of the experts on strat-
egies, measures and instruments to limit 
land consumption in Germany.

The analysis of the two delphi workshops 
led to domains of measures, which seem 
to have a high goal achieving potential. 
These domains were objects of discussion 
and further specification in the third work-
shop. In addition to the documentation 
of the discussions, workshop 3 offered a 
visualisation of the expert opinions con-
cerning the goal achieving potential, the 
social acceptance and the feasibility of the 
different measures, instruments and strat-
egies. In each case, the participants had 
to distribute 10 points for goal achieving 
potential, social acceptance and feasibil-
ity. 

Results

 The poll and the workshops showed that 
even the “goal-30-ha” itself has been 
discussed controversially among the pro-
fessional audiences. Of the poll respond-
ents, 34% believe that this goal could not 
be achieved by 2020. Nevertheless, 81% 
of those respondents think that such a 
political goal is necessary. In the delphi 
workshops a quantitative reduction goal 
at the federal level met the approval of 
the majority of the participants mainly be-
cause of its value as a political symbol. 
Some participants of the third workshop 
challenged this effect. Their arguments 
were: publicity for the “goal-30-ha” is dif-
ficult because it has no direct relevance 
for the individual citizen and his land use 
patterns, it is not possible to measure 
whether the goal can be achieved by 2020 
and finally, there seems to be no way to 
make it obligatory. As a result of the del-
phi workshops, 9 domains of measures 
with a high goal achieving potential were 
identified (s. figure 2). Figure 1: Example of a delphi statement and of 

a delphi valuation
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More specifically, the visualisation of the 
expert opinions of the third workshop 
concerning the goal achieving potential, 
the social acceptance and the feasibility of 
the measures, instruments and strategies 
is shown in figure 3. The graph illustrates 
the opinions of the experts regarding the 
importance of the domains “municipal 
area management”, “communication” 
and “recycling management of derelict 
land in urban areas in accordance with 
the requirements of full ecological cy-
cles (Flächenkreislaufwirtschaft)” which is 
short-ly named “recycling management”. 
Figure 3 also shows that the workshop 
participants gave specific advices to the 
domain “(municipal) financial equaliza-
tion”.

The following presentation refers firstly to 
the contents of the main sections of the 
CSD recommendations (new overall con-
cepts, goal management and communi-
cation). Secondly, it deals with the subject 
“economic instruments” because the poll 
revealed the hope of the respondents that 
those instruments could have a very high 
goal achieving potential. Because of this 

result, economic instruments were inves-
tigated in particular detail in the delphi 
workshops.

Opinions of the experts on the CSD 
recommendations

New overall concepts 

Overall concepts without specification on 
the municipal level were declared use-
less. The discussion of overall concepts, 
understood as a democratic, integrative 
and participative process, was seen as a 
precondition to a change of public con-
sciousness. Furthermore, the overall con-
cepts should be mandatory so that actions 
must follow.

The experts agreed that municipal area 
management is one of the most needed 
instruments to be integrated into a new 
concept. Most of the workshop participants 
expressed the opinion that the introduc-
tion of such a management system should 
be a voluntary action of a municipality 

Figure 2:
Domains of measures with high goal achiev-
ing potential according to the results of the 
delphi workshops

Figure 3:
Visualisation of the opinions of the experts of 
workshop 3 regarding the importance of dif-
ferent domains of measures
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and could not be dictated. Others pointed 
out that the building law (BauGB 2004) 
includes the directive of a building zone 
register, which is an important element 
of a management system. Furthermore, 
a municipality should work together with 
owners and investors and should act as a 
vendor of derelict land, if necessary. The 
probability of an implementation of this 
instrument in the municipalities was not 
prized by the experts because of the high 
expense to be carried and because of pos-
sible communication problems within the 
municipal administration. Moreover, the 
experts emphasized the necessity of the 
active cooperation between municipali-
ties, for example, concerning a coopera-
tive management of com-mercial areas.

In the description of demands on new 
overall concepts, the CSD indicated the 
conflict between the local planning au-
tonomy and the necessity of limitation of 
the local scope. Nevertheless, the CSD 
favoured maintaining the local planning 
autonomy. The workshop discussions un-
derlined this cardinal conflict, which has 
its roots in the spatial planning act (ROG 
1997) and ultimately in the Basic Consti-
tutional Law of the Federal Republic of 
Germany. Some workshop participants 
shared the opinion, that more legal reg-
ulations at the regional level should 
be introduced to limit the scope of the 
individual municipalities. Others argued 
that, because of the judicial deep-seated 
local planning autonomy, only the volun-
tary commitment of a municipality to limit 
excessive land use could be a promising 
solution. 

Goal management

As the two delphi-workshops showed, 
the majority of the experts thought that 
quantified reduction goals in particular 
on the regional and local level, and in this 
context the limitation of the local planning 
autonomy, are measures of a high goal 
achieving potential. In agreement with 
the CSD recommendations, this new goal 
management should be adopted by the 
spatial planning act (ROG 1997). Howev-

er, the experts doubted that these claims 
will be legally enforceable.

During the third workshop, the partici-
pants of one team made the idea of goal 
management operational. From their 
point of view, the responsibility for the im-
plementation of goal management must 
be assumed by the municipal-lities, which 
are organized in one planning region. 
They are obliged to make a fundamental 
decision concerning quantified reduction 
goals on the regional level. The plan-
ning region then should be responsible 
for controlling the process and the out-
comes. The workshop experts suggested 
goal management should include up to 
ten main quantitative and qualitative 
goals on the regional level. The detailed 
elaboration must be done on the local 
level. The members of the expert team 
were convinced of this strategy, but they 
did not believe that this proposal would 
be enforced on the political level.

The internalization of life-cycle costs 
of infrastructure, as well as of ecological 
and social costs of land use, was declared 
to be an important idea and a neces-
sary part of goal management. The poll 
in the internet and the delphi workshops 
showed that this idea has been rated as 
very complex to the extent that no conclu-
sive assessment would pop up. 

In the two delphi workshops, recycling 
of derelict land was declared as an in-
strument with a very high goal achieving 
potential. Two-thirds of the poll partici-
pants were aware of a recycling project. 
In the third workshop, recycling of derelict 
land and especially the problem-solv-
ing approach “recycling management 
(Flächenkreislaufwirtschaft)” (Federal Of-
fice for Building and Regional Planning 
- Bundesamt für Bauwesen und Raum-
ordnung 2006) were discussed in a more 
detailed way. Recycling management was 
defined as every kind of reutilization of 
formerly used sites. Even temporary use 
and renaturation of a field should be 
taken into consideration as possible op-
tions. A register of derelict land should be 
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an instrument of planning and controlling 
the recycling process. Funds could help 
to accelerate the revitalisation and public 
relation activities are needed to highlight 
the advantages with regard to quality of 
life aspects of best practice examples. The 
economic and judicial insecurities and li-
abilities were considered to be problems 
in the revitalisation activities. In spite of 
these obstacles, the “recycling manage-
ment (Flächenkreislaufwirt-schaft)” was 
declared to be a promising overall strat-
egy with a high goal achieving potential 
and a high feasibility. This strategy should 
dominate the content of new overall con-
cepts. Municipalities should introduce 
registers and funds, regional governance 
should manage the cooperation between 
neighbouring local authorities. The main 
goal must be the integration of derelict 
land into a qualified inner development 
of urban areas. 

The improvement of the impact as-
sessment of building projects, which 
was a fourth aspect of goal management 
from the point of view of the CSD, was 
discussed controversially. Some experts 
shared the opinion that this instrument 
of the nature conservation act (BNatSchG 
2002) helps to minimize a growth of the 
settlement area in an indirect way be-
cause municipalities have to pay money 
for compensation measures. In order to 
reduce the costs, they would try to avoid 
building measures. Others were sure that 
the impact assessment would mainly lead 
to the protection of ecologically valu-
able areas but would not contribute to 
the quantitative reduction goal. The goal 
achieving potential of the instrument was 
classified as medium in comparison with 
other measures. A second important as-
pect of the discussions was the method for 
compensating the sealing of soils. Reseal-
ing of another area as an adequate com-
pensation measure is not practiced fre-
quently so that the instrument would not 
contribute directly to the achievement of 
the reduction goal. Instead of resealing, 
in most cases, soil melioration measures 
take priority.

Communication and public awareness 

The majority of poll respondents believed 
that the common public and the repre-
sentatives of the mass media in Germany 
have nearly no awareness of the land 
consumption problem. About half the 
respondents thought that the conscious-
ness of the politicians is in low gear. This 
result underscores the importance of a 
new communication strategy. The work-
shop participants shared the opinion that 
a communication strategy and the de-
velopment of new overall concepts are 
closely connected and very important. 
Especially schools, journalists and mu-
nicipalities were mentioned as important 
target groups. Nonetheless, they did not 
expect that public awareness of the eco-
logical functions of soils could be consid-
erably raised by public relation activities. 
In order to improve public acceptance of 
a change, the experts proposed a com-
munication strategy which underlines 
the positive aspects of high-quality in-
ner development of cities and villages, 
and which minimizes the communica-
tion about the complexity of the problem. 
They also recommended the target-group 
specific transfer of knowledge about ex-
cessive land use and the connected eco-
logical, economic and social relation-
ships. Another important component of 
a communication strategy should be the 
direct contact with representatives of the 
municipalities as the most important play-
ers. A helpdesk for municipalities should 
be established.  

Economic measures and instruments

Of the poll respondents, 68% think that 
“economic measures” have to be taken 
to solve the problem. In the workshops, 
the introduction of new taxes, grants and 
licenses, as well as the abolition and 
reform of existing ones,  with regard to 
achieving the “goal-30-ha” was discussed 
in detail.

One of the results of the poll and the 
workshops was that economic instruments 
with a high goal achieving potential seem 



Strategies and instruments to limit excessive land use in Germany

430

to be difficult to enforce because they are 
not socially accepted. Reforms would be 
very complex and would have to be han-
dled with care because the interactions 
between various economic measures and 
other sustainability goals must be kept in 
mind. The reform of the municipal finances 
seemed to be a very important step, but at 
the same time difficult to implement and 
facing lack of social acceptance.  

There was no consensus about the im-
portance of financial incentives. Some 
experts thought that the development of 
public awareness of the problem is much 
more important than financial incentives. 
Others pointed out that successful revi-
talization projects could be promoted by 
financial support. A dispute took place 
about the problem whether taxes on 
land use and sealing as indirect negative 
incentives are more or less efficient than 
grants, which could act as direct positive 
incentives.

The CSD recommended the abolition of 
the land acquisition tax (Grunderwerbss-
teuer), especially in the case of intermedi-
ate municipal acquisition and the reform 
of the land tax (Grundsteuer). The land 
tax system should be revised so that occu-
pying new land on greenfields would be 
more expensive than the redevelopment 
of formerly used sites in the inner zone. 
There was no consensus about the goal 
achievement potential and the feasibility 
of these measures. The workshop partici-
pants discussed the introduction of new 
taxes. One proposal was the levy of a land 
tax in a planning region, which should be 
reinvested into revitalisation projects in 
the same region. Some experts proposed 
municipalities should pay taxes to the fed-
eral state level or to the national level in 
the case of new land use. The experts of 
the third workshop recommended the fi-
nancing of revitalisation and renaturation 
measures through the municipal financial 
equalisation system.

Concerning the abolition or introduction 
of grants, most experts thought that care-
fully directed financial support of the in-

ner development of a city is an important 
measure. They believed that the abolition 
of existing grants (for example federal 
subvention for private homebuilders) has 
only a low goal achieving potential.

Tradeable planning permits (land 
certificates) have been discussed in 
the last years in Germany as a promis-
ing instrument. The CSD only recom-
mended further investigations. Whereas 
economists are convinced of the optimal 
goal achieving potential, the instrument 
of permits was contested from a judicial 
point of view. Critics pointed to the conflict 
with the local planning autonomy or chal-
lenged whether a permit solution would 
lead to a real change of consciousness 
because of the possibility of using land 
for settlement purposes up to a certain 
target. This controversial discussion also 
took place in the delphi workshops. In 
the third workshop, the feasibility of the 
instrument was assessed as very low be-
cause the allocation of the contingents 
seemed to be a problem which is difficult 
to solve consensually.  

Main recommendations of the ex-
perts

These are the most important recom-
menddations of the workshop experts:

The qualitative implications (quality 
of the soils and the landscape, qual-
ity of life in urban and rural areas) 
of the political programme “goal-
30-ha” should be specified in more 
detail and clarity because the goal is 
not obvious in itself. 

The regional planning level should 
be strengthened and regional coop-
eration should be encouraged. Most 
of the experts share the opinion that 
the spatial planning act (ROG 1997) 
must be amended in order to man-
date goal management and the ob-
ligation to introduce municipal and 
regional area management systems. 
The municipalities of one planning 
region have to make a fundamen-

•

•
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tal decision concerning quantified 
reduction goals, and the planning 
region should be in charge of the re-
alization of it. The CSD should give 
advice regarding the goal manage-
ment strategy during the amend-
ment process of the spatial planning 
act, which will be accomplished in 
the near future. In conclusion, a 
combination of cooperative munici-
pal and regional area management 
was recommended by the experts. 
The strategy of a recycling manage-
ment (Flächenkreislauf-wirtschaft) 
should be integrated in the overall 
concepts. Start-up financing pro-
grammes could help to initialize the 
cooperation and management ap-
proaches in model projects.

The municipal area management 
should be communicated to the 
head organisations of the munici-
palities like “Deutscher Städtetag 
(Association of German Cities and 
Towns)” and “Deutscher Städte- und 
Gemeindebund (German Associa-
tion of Towns and Municipa-lities)”. 
A helpdesk for the purpose of coun-
selling municipalities in all ques-
tions of management should be es-
tablished. In order to strengthen a 
municipal management approach, 
it should have its basis in the build-
ing law and the federal states should 
give financial incentives.

The CSD should check if it is pos-
sible to develop an overall strategy 
which can be recommended to the 
Federal Government. This over-
all strategy should mainly include 
the most promising measures and 
instruments, and should take into 
account the inter-dependences of 
the different parts, as well as a time 
table until the year 2020. The CSD 
should prioritize and specify the rec-
ommended measures in the overall 
strategy.

The experts pointed out that region-
al disparities in Germany have to 

•

•

•

be taken into account for problem-
solving approaches to be efficient. 
Shrinking regions have to act differ-
ently from growing regions.    

Finally, the CSD was asked to act as 
a promoter of networking with and 
between the local and regional play-
ers, as well as with business repre-
sentatives, journalists and schools. 
The council should also integrate 
considerations at the European and 
international level.        

Conclusions

The results of the investigation confirm the 
need for evaluation of the goal-30-ha and 
of the CSD recommendations. Two years 
after the publication (Rat für Nachhaltige 
Entwicklung 2004) it is obvious that an 
overall strategy including the prioritisation 
and specification of measures have to fol-
low in order to approach the quantitative 
and qualitative implications of the reduc-
tion goal. The investigations underline, on 
the one hand, the importance of planning 
at the municipal level, and on the other 
hand, the needs of strengthening the 
regional planning level. The implemen-
tation of goal management could take 
place through voluntary commitments of 
the municipalities and through amend-
ments of the spatial planning act. The lo-
cal players are the most important target 
group for a communication strategy. The 
Council for Sustainable Development was 
advised to initiate a broader and intense 
discussion about the need for integrated 
concepts on the local level in order to 
contribute to a change of consciousness. 
Active municipal area management, com-
muni-cation and cooperation within and 
between municipalities and regional area 
management approaches constitute the 
main components of the desired concept. 
The workshops revealed a deep-seated 
scepticism of the experts concerning the 
feasibility of goal management and of 
using economic instruments. However, 
the strategy of a recycling management 
(Flächenkreislaufwirtschaft) was declared 
a promising problem-solving approach.     

•
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6.6 Ineffective and Uncoordinated Urban Land 
Use management in Developing World:
the case of Akure, Nigeria

Afolabi Aribigbola

ABSTRACT

This paper explores urban land use management practices in Akure, Nigeria with the 
aim of determining its effectiveness. It discusses the implications of uncoordinated land 
use management and constraints to land use management in the city

The paper draws on a systematic survey of land use mechanisms and activities, depart-
ments and agencies of government responsible for land management and land owners 
in the study area. 

The paper revealed that land use management in the city has been mainly concerned 
with the granting of statutory right of occupancy and approval of plans to use land 
without monitoring the outcomes of such approvals. It also shows that land manage-
ment and control tools are either not available or weakly implemented, and that land 
management is disjointed and uncoordinated since several organizations and agencies 
are involved  without a coordinating agency or an overall land use plan within which 
effective land use management can be undertaken.

Introduction

Land is a major factor of production and 
a vital element in the socio-economic 
development of any country or society 
(FMH&UD, 2006). According to Oyesiku 
(1997), the forms and patterns of distri-
bution of structures in general to promote 
the good health, accessibility, convenience 
and harmonious land use in environment 
are a function, to a considerable extent, 
of the rights and methods of dealing with 
land. 

Thus, effective urban land control and 
management particularly in areas with 
rapid urban sprawl such as Nigeria is 
crucial to tackling growing land use prob-
lems such as slum formation, rising costs 
of land, accessibility to urban land for 
land housing, incompatible use, flooding, 
overcrowding and congestion among oth-
ers for the purpose of achieving sustaina-
ble city development and ensure the safe-

ty and health of the people. Thus, great 
attention has been paid by researchers, 
professionals and decision makers to the 
urban land management problems and 
the design of policies to combat it. In Ni-
geria, a number of policies that impinge 
on urban land management has been ar-
ticulated and implemented. These include 
the Land use Act of 1978, urban Develop-
ment Policy of 1992, Urban and Regional 
Planning Act 1992 as well as the Housing 
and urban development policy of 2002. 
Despite the existence of these laws and 
policies, urban land use management 
problems still persist in Nigeria

It is against the above background that 
this article seeks to examine land use 
management practices in Akure, Nigeria 
with a view to determining its effectiveness 
as well as highlights the major constraints 
to efficient land management in context 
of developing world urban setting using 
Akure, the capital city of Ondo state, Ni-
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geria as a case study.

Conceptual Framework and Rel-
evant Literature

Land is required for various uses in both 
the urban and rural areas of all society. 
As nations grew in size and rural areas 
become urban centres and urban centres 
become large metropolitan areas, there 
is always increased competition as well 
as demand for land for different purpos-
es. This requires adequate planning and 
control to ensure harmonious develop-
ment and functional efficiency of these 
uses and settlements. Conceptually, the 
Von Ludwig Bettalanffy’s (1971) General 
System Theory provides an appropriate 
framework for comparing the mutual in-
terdependence of land policies, sustaina-
ble development and integrated land use 
management systems.  Akin to the Gen-
eral Systems theory where everything af-
fects everything else are the trans-bound-
ary effects of local and regional policies 
on land and allied resources, which to-
day have assumed remarkable currency.  
Consequently, local policies are no longer 
viewed in their isolationist context, but 
within the broader framework of con-
straints and opportunities afforded by the 
21st century information technology. As a 
common factor and denominator in the 
framing and execution of the social and 
economic policies of nations, Racticliffe 
(1976), was of the view that the alloca-
tion, use and management of land should 
be done to guarantee access and equity, 
which the Land Use Act (1978), aimed to 
achieve in Nigeria.  In particular, popula-
tion increases arising from uncontrolled 
natural births and rural-urban migration, 
and a growing commercial sense, have 
combined to re-orientate the traditional 
communal land holding status of the Ni-
gerian lands (Ola, 1983).

Irrespective of the varying attitudes of 
land, it is imperative that policies be di-
rected towards land to provide the cross-
cutting for streamlining and aligning all 
the countervailing forces affecting its dis-
bursement and management.  From the 

planning perspective, land represents a 
mosaic that ought to be regulated to en-
sure conformity and balance of the built 
environment (Bailey, 1975; Raticliffe, 
1976).  However, the general inefficiency 
associated with majority of the developing 
countries’ land policies, and the absence 
of secure tenure, adequate land manage-
ment capacity, among others, have been 
cited by Bernstein (1994), Hardoy and 
Satlerwaite (1989), as serious problems 
precipitating existing land crises in these 
countries. Inappropriate instruments and 
weak institutional structures are among 
the cavalcade of problems plaguing 
the commodity.  However, the existence 
of crises in the Nigerian land market is 
paradoxical, if not an anathema, judg-
ing from the whooping 913,072.64s kms 
of land that lay to be shared among the 
estimated 140 million Nigerians (neglect-
ing the hills, rivers, swamps, and other 
uninhabitable areas). Nonetheless, the 
existence of crises in the Nigerian land 
market could be traced to the following 
factors according to Bernstein (1994); 
rapid and uncontrolled migration, natu-
ral increase and urbanization, existing 
socio-cultural cleavages, lack of secure 
tenure, Inadequate information, Inap-
propriate and inefficient land policies and 
instruments,weak institutional structures 
and Lack of land management capacity, 
among other factors.

In Nigeria, there is still strong adherent 
to the conventional land use planning 
approach.  Most major cities including 
Lagos, Kaduna, Port Harcourt, Onitsha, 
Enugu, Aba and some in other parts of 
Niger Delta region have been developing 
with the conventional land use approach 
(Jiboye, 2005). This has generated diverse 
urban problems manifesting in the form 
of deterioration of cities into slums, pollu-
tion, congestion, unsanitary condition and 
epidemics.   Nigeria cities are reputed to 
be the dirtiest, most unsanitary, least aes-
thetically pleasing and dangerously un-
safe for living (Agboola 2002). They are 
characterized by non-functioning infra-
structure facilities, most poorly governed, 
intensively dotted with illegal structures 



Proceedings 2nd International Conference on Managing Urban Land

435

while physical growth and development of 
the cities had not been properly managed 
or controlled (Aluko 2000).  According to 
Falade (2003), land use plans for most 
cities often seek to make life better for the 
masses living in cities as a major goal, but 
the reality of the case is that these lofty 
and laudable goals are never achieved. 
(Falade, 2003). Thus people in urban ar-
eas wallow not only in abject poverty, but 
they also do not live in planned urban ar-
eas, which are “orderly safe, convenient 
and healthy living environment’ that is 
promised as the gains of land use plan-
ning (Falade, 2003; Baba, 2003).

The Study Area and Methods

Akure is a traditional Nigeria city and 
like other traditional Yoruba towns in the 
country, it existed long before the advent 
of British colonial rule. The city is located 
within Ondo State in the South Western 
part of Nigeria. It lies approximately on 
latitude 70 151 North of the Equator and 
longitude 50 151 East of the Greenwich 
Meridian.   Akure is a medium- sized ur-
ban centre and became the provincial 
headquarter of Ondo province in 1939.  It 
also became the capital city of Ondo State 
and a Local Government headquarters in 
1976. The city’s morphology has changed 
over time to assume its present status with 
its attendant land use problems, as expe-
rienced in similar medium sized urban 
centres in Nigeria. Akure is located ap-
proximately 700 kilometers South West of 
Abuja, the Federal Capital of Nigeria and 
about 350 kilometers to Lagos the former 
capital of Nigeria. It is located within the 
tropical rain forest region of Nigeria where 
rainfall is high throughout the year. The 
population of the city grew from 38, 852 
in 1952 to 71,106 in 1963. Its popula-
tion was estimated to be 112,850 in 1980 
(DHV, 1985). The 1991 national popula-
tion census however, put the population 
of Akure at 239,124 and its estimated 
population in 1996 was 269,207 (NPC, 
1996). At present the city is estimated to 
have over 350,000 people. 

The paper draws on a systematic survey   

of land use mechanisms and activities, 
departments and agencies of government 
responsible for land management as well 
as individuals involved in land use activi-
ties including land owners in Akure. In ad-
dition, other relevant materials and data 
were sourced from published sources such 
as the Akure master plan (1980-2000), 
Revised Akure Master plan (1998), journal 
articles, newspaper, textbooks and inter-
net among others.

Land Management Policies and 
Regulations in Akure

Formal land use planning and manage-
ment in Nigeria began in 1863 with the 
enactment of the Town Improvement Or-
dinance by the colonial government (Fed-
eral Government of Nigeria, 1863). The 
ordinance was meant to control develop-
ment and urban sanitation in Lagos, then 
the federal capital of Nigeria. However, 
modern planning could be said to begin 
in the country in 1946 when the Nigerian 
town and Country Ordinance was en-
acted.  Western Region where Akure was 
located enacted its own Town and Coun-
try Planning law that forms chapter 123 
of the laws of Western Nigeria. This law 
among other provisions established Town 
Planning Authourities (TPAS), which were 
to control and guide the orderly develop-
ment of the settlements within their juris-
diction by approving proposals for physi-
cal development and the preparation of 
development schemes and land use plans 
(Olujimi, 1993).  In March 1979, as a re-
sult of the poor staffing situation and non-
availability of a staff pension scheme, 
Ondo State government abolished the 
Area Planning Authourities (APAs) includ-
ing Akure Area Planning Authority. In 
its place, a unified town planning con-
trol system was adopted which centred 
all town planning activities in the Town 
Planning Division of the Ministry of Lands 
and Housing. Following the centralisa-
tion of planning in Ondo State in 1979, 
the responsibility of planning Akure was 
taken over by the state government and 
the Town Planning Division (now Depart-
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ment of Urban and Regional Planning) of 
the Ministry of Works and Housing. As a 
result of the need to guide and control 
development of the city as a state capital 
and to also cope with the rapid growth 
of the city, a private planning consultant 
was commission by the state government 
to prepare a master plan for the city. The 
plan that covers the period 1980 – 2000 
was completed in 1983.

There were no coherent and compre-
hensive land policies for Nigeria before 
the Land Use Act of 1978.  the entrance 
of the Land Use Act on to the Nigerian 
land scene was essentially to remove the 
obvious serious inequality and insecurity 
associated with the land tenure system 
(Ola, 1984), and to facilitate an arrange-
ment that would revolutionize the country. 
Under the land tenure system of the pre-
colonial regime fragments of individual, 
but greater communal, interest existed in 
land.  Government and individuals ap-
proached communities for land for farm-
ing, housing or planning services etc., 
with all the socio-cultural implications.

With respect to strategic Town Planning 
services, such as the preparation, imple-
mentation and management of planning 
schemes, however, the Town Planning Or-
dinance gave the planning authorities the 
power to expropriate lands for the prepa-
ration of planning schemes, (and to com-
pensate for the expropriation), and wide 
powers too, to regulate the manner and 
type of developments on the schemes in 
order to ensure that lands are used and 
developed in the best planning princi-
ples.

The land use decree 1978 was instituted 
to achieve a number of objectives promi-
nent among them was to solve the prob-
lems of lack of immediate availability of 
land for use when required by all con-
cerned; curb the activities of land specu-
lators. In sum it was introduced to remove 
bitter controversies resulting, at times in 
the loss of lives and limbs, which the land 
is known to be generating, streamline and 
simplify the management and ownership 

of land in the country, assist the citizenry, 
irrespective of his social status to realize 
his ambition and aspiration of owning the 
place where he and his family will live a 
secure and peaceful life, and enable the 
Government to bring under control  the 
use to which land can be put in all parts 
of the country and thus facilitates plan-
ning and zoning programmes for particu-
lar use

By the promulgation of the decree, in Ni-
geria in 1978, ownership and manage-
ment of land was transferred to the gov-
ernment from individuals and communi-
ties in which hitherto resides ownership 
and control of land. 

Another important area of government 
policy that impinged upon urban land 
management, relates to the articulation 
and implementation of housing and ur-
ban development policy. Public interven-
tion in housing in Nigeria began in the 
colonial period following the outbreak of 
bubonic plague in Lagos in the 1920s.  
During the period 1900 to 1960 govern-
ment involvement was centered essential-
ly on the provision of quarters for expatri-
ate staff and for selected indigenous staff. 
In order to address the growing housing 
shortages and affordability problems in 
Nigeria, in recent times, a number of 
housing policy initiatives have been ar-
ticulated and introduced. The National 
Housing Policy launched in 1991 had as 
its ultimate goal, ensuring that all Nigeri-
ans owned or had access to decent hous-
ing accommodation at affordable cost by 
the year 2000AD. The main objective of 
the policy was to make the private sector 
the main vehicle for the organization and 
delivery of housing products and services 
(Yakubu, 2004).  The 1991 Policy created 
a two-tier institutional financial structure, 
with Primary Mortgage Institutions (PMIs) 
as primary lenders and Federal Mortgage 
Bank of Nigeria (FMBN), as the apex insti-
tution with a supervisory role over a net-
work of the PMIs was established. Under 
the 1991 housing policy, responsibilities 
were assigned to the three tiers of govern-
ments and other agencies and parastatals 
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such as FMBN, FHA, State Housing Cor-
porations, Ministries and Departments. 
It should be added that at target year of 
the policy (i.e. 2000), that the policy could 
not make the anticipated impacts on the 
built environment as a result of some fac-
tors associated with inadequacies of the 
PMIs, lack of access to land and title to 
land and problem of mortgage loan af-
fordability among others (Okewole and 
Aribigbola, 2006). The recognition of the 
growing housing problems in both the ru-
ral and urban areas of Nigeria and the 
acceptance of the failure of the expired 
1991 National Housing Policy prompted 
the federal government of Nigeria to set 
up a 15- Man Committee to review exist-
ing housing policy and articulate the New 
National Housing Policy (NNHP) of 2002.  
The 2002 NNHP has as its primary goal 
of ensuring that all Nigerians own or have 
access to decent, safe and sanitary hous-
ing accommodation at affordable cost 
with secure tenure through private initia-
tive, that is Real Estate Developers on the 
basis of mortgage financing. In sum, there 
is disengagement of public sector in hous-
ing provision to that of private. In addition 
to the above, and in recognition of the 
acute shortage of residential accommo-
dation in some major cities in the country 
such as Lagos and Abuja, and in order to 
facilitate actualization of the policy, the 
federal government introduced some in-
tervention measures commencing with a 
pilot project that involve the construction 
of new forty thousand (40,000) housing 
units per annum nationwide with at least 
1,000 units in each state of the federa-
tion, 1,500 units in Kano and River states, 
2,000 units in Lagos State and 3,000 
units in Abuja. One unique aspect of the 
housing and urban development policies 
in Nigeria the policy made it mandatory 
for states and local governments to create 
sites and services plots that are to be sold 
to members of the public. Besides the pol-
icy recommended a review and amend-
ment to the land use decree. However, 
field investigations revealed that Akure 
South Local Government where Akure is 
situated did not discharge this function 

In Ondo state, the states housing and land 
policy that seeks to improve the housing 
infrastructure and delivery by eliminating 
a number of problems including shortages 
of housing and access to land among oth-
ers was articulated (Ondo State, 2005). 
Other policies that relate to land man-
agement in akure include the sites and 
services programme, the infrastructure 
fund IDA project and urban Renewal and 
Slum Upgrading programme.

Land management Practices in 
Akure

All the three tiers of government – fed-
eral, state and local – are involved in land 
management in Nigeria in most cases 
through their agencies. This section will 
be concerned with identifying and dis-
cussing agents of land administration and 
management in Akure. The responsibil-
ity for controlling and managing land in 
Akure rests on ministry of works lands 
and housing. The task is undertaken by 
three departments of lands services, Ur-
ban and Regional planning and Survey-
ing. Investigations revealed that there is 
within the ministry land use and alloca-
tion committee created by the land use 
act for the purpose of allocating lands to 
desiring members of the public. This com-
mittee as found from the field is not in 
existence in Ondo state. Therefore, the 
responsibility of allocating land is now 
being discharged by the commissioner 
for works on behalf of the Governor. Field 
investigations shows that the three de-
partments mentioned above performed 
different functions in land administration 
and land management. For instance Land 
Services is headed by a Director and the 
department is responsible for managing 
government land and estates, acquire 
land for public use and land allocation. It 
should be noted that the activity of the de-
partment in the area of land allocation is 
limited to government land which account 
for less than 10 percent of urban land use 
in Akure. However, the department is re-
sponsible for issuing certificate of occu-
pancy to land owners and users. It is also 
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responsible for land acquisi-
tion for public use. 

Land is required for various 
uses in both the urban and 
rural areas of all society. As 
nations grew in size and rural 
areas become urban centres 
and urban centres become 
large metropolitan areas, 
there is always increased 
competition as well as de-
mand for land for different purposes. This 
requires adequate planning and control 
to ensure harmonious development and 
functional efficiency of these uses and 
settlements. To achieve this fundamental 
and acceptable activity, layouts of various 
land uses such as residential, commercial. 
Industrial, open spaces and recreation, 
circulation and institutional uses among 
others   are undertaken to standardize 
and control physical developments and 
ensure harmonious developments. To en-
sure adequate provision of this uses and 
meet the needs of users of urban facilities 
and services land allocation and space 
standards are also specified in the litera-
ture. Thus zoning of land use, subdivision 
regulations and layout preparation are 
instruments that are used to manage land 
use in Akure. Field investigations revealed 
that of all these methods, layout prepara-
tion is the most widely used in the city to 
manage land.

In Akure as indicated earlier one of the 
instruments for land management in the 
city is the use of master plan that shows 
the details of how land is to be used in 
the city. Table 1 shows the responses of 
residents of Akure about their knowl-
edge of master plan prepared for the city.  
Analysis of the table shows that majority 
of the sampled population are unaware 
of existence of Akure master plan. The 
implication of this result is that individuals 
that are unaware of plan that is supposed 
to guide and control land uses around 
them give credence to the fact that mas-
ter plan has not been an effective tool for 
land management in the city, In addition 
field investigation revealed that the only 

master plan prepared for the city was not 
faithfully implemented.

Beside the preparation of master plan 
for the city, another major instrument for 
land management in the city is the use 
of layout, where parcels of land are di-
vided into plots of various sizes and for 
different uses such as residential, indus-
trial, commercial, public and semi pub-
lic uses. In this regard, members of the 
public particularly families are required 
to submit their proposed layout plans to 
the Area Urban and Regional planning 
Office for planning approval. Investiga-
tions revealed that to date a total of 641 
residential layout plans have been proc-
essed and approved in Akure by members 
of the public as against 20 by public and 
semi public organizations in the town. Ap-
proved layout plans are required before 
planning permissions are granted to de-
veloper to commence physical develop-
ment on land. The process of approval of 
layout start with submission of proposed 
subdivision plan. The plan is scrutinized 
by officers of AURPO to determine con-
formity of the plan with planning require-
ments and standards. Where a plan falls 
short of planning standards it is returned 
to the promoter for necessary corrections 
and amendment. When the promoters 
have complied with all requirements, 
such layout plans are accepted and rec-
ommended by the Area Urban and Re-
gional Planning Officer to the Director of 
Urban and Regional Planning at the state 
ministry of Works, Lands and Housing for 
approval. Field investigations shows that 
besides the fact that the  various approved 
layout plans are not coordinated, there is 
no single plans fixing them together. In 

S/No Awareness Frequency Percentage

1 Aware 243 19,2

2 Not Aware 1007 79,5

3 Others 16 1,3

Total 1266 100

Table 1: Respondents Awareness of Existence of Akure Master plan
Source: Authour’s Field survey, 2006
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addition after approval, there are no evi-
dence of monitoring to ensure that devel-
opment followed approved plan

Another area in which the planning of-
fice functions in the city, is the area known 
as ‘Protest and Petition”. In this case, any 
member of the public that is disturbed by 
his neighbour is allowed to report to the 
planning office, where an officer of the 
ministry is deployed to investigate and re-
port to the office for final settlement. 

Besides the above, the Department also 
carries out development control where 
the city according to the Area Planning 
Officer, is divided into six zones and Zon-
al inspectors are appointed to go round 
their zones daily to identify and stop con-
travention. This activity according to the 
ministry is hampered by inadequate facili-
ties such as motor vehicles and motorcy-
cles. At present the Area Officer does not 
have vehicle of any kind. Development 
control is being carried when aggrieved 
individuals comes forward to report con-
travention.

Empirical investigations and observations 
of urban dynamics in Akure indicate that 
at the moment urban planning has very 
little influence over the process of land 
management in the city, changes in land 
use patterns are the result of a series 
of ad hoc solutions. For instance Ondo 
state is one of the 13 beneficiary states 
in Nigeria under the World Bank Assisted 
Community Based Urban development 
project. Thus, two communities: Oke Aro/
Eyinke and Irowo/Odopetu were identi-
fied in Akure to  benefit from the project. 
Under the project infrastructure and mu-
nicipal services such as roads, water sup-
ply, and waste management scheme were 
upgraded and provided in the selected 
communities, However, this project were 
carried out outside the formal land use 
planning and management system, They 
are carried out by committees under the 
Governors office. 

Constraints to Effective Land 
Management

Having discussed land use planning and 
management systems in Akure, it is evi-
dent that land use management is inef-
fective and uncoordinated in the city. 
A number of factors are responsible for 
this state of affairs. These constraints are 
briefly discussed as follows.

Non Adoption and Utilization of 
Modern Planning Approaches. 

Following the leading of the interna-
tional community, a number of concepts 
and approaches such as sustainable ur-
ban development that emphasized sound 
environmental management including 
land management has been devised and 
adopted. Field investigations show that, 
these new approaches and methodolo-
gies have not been incorporated into land 
use planning and management in the city. 
As shown by Aribigbola and Ebehikhalu, 
(2006), the basis of planning in Akure is 
the traditional master plan approach that 
emphasizes the utilization of the profes-
sional expertise of planners to determine 
and articulate physical development plan 
for the city. Therefore; non-adoption and 
incorporation of the new approaches are 
a major constraint that needs to be sur-
mounted to ensure better management of 
land in the city.

Outdated and Outmoded land use 
Planning Policies, Laws and Regula-
tions 

Land use and management in Nigeria is 
still based on the land use Act of1978. 
This law was mainly concerned with use 
and allocation of land for different pur-
poses The Urban and Regional planning 
Act of 1992 that was meant to improve 
planning activity and land management 
in Nigeria is yet to be implemented. Land 
use planning and management in Akure 
and most towns in Nigeria is still based 
on the 1946 Act which itself was based 
on the 1932 Town and Country Planning 
Act in United Kingdom. Thus, one of the 
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major constraints to effective 
and efficient land manage-
ment in Akure is the absence 
of up to date and dynamic 
laws and regulation to guide 
and control land use activity 
and management. The land 
use act mainly deals with al-
location and acquisition and 
confirmation of title on own-
ers, it does not indicate the 
vital aspect of management 
which is the control of devel-
opment on the land. 

Inadequate Manpower

Closely associated with the above con-
straints is inadequacy of qualified plan-
ning personnel to manage land use in 
the city. The Akure Area urban planning 
office is saddled with the responsibility of 
carrying out the planning  and control of 
development on land in Akure that has 
an estimated population of over 350,000 
and a total area of 30 square kilometers 
(Ministry of Lands & Housing, 2000).  Ta-
ble 2 shows the total number of staff of 
the Area Planning Office to be 14. Out 
of this number, majority (86percent) are 
non-professionals. Only 14 Percent are 
registered town planner by Town Planners 
Registration Council of Nigeria (TOPREC).  

Poor and Inadequate Funding 

Another major constraint to effective land 
management is poor and inadequate 
funding of land use planning activity in 
Ondo State. A close observation of the 
State’s government budget for current and 
last financial year shows that no financial 
allocation was made directly to land use 
and city planning. This activity did not 
feature at all directly in the budget pro-
posals for the periods. The only allocation 
indirectly to land use management covers 
staff salaries and other emoluments.  In 
such a situation, it becomes difficult to ini-
tiate plans and development schemes to  
organize land use and land management 
and undertake other essential planning 
tasks germene to land management. This 

explains why the last master plan was 
prepared for the city in 1980. Field in-
vestigations also show that in the last 10 
years no physical development schemes 
have been initiated and executed by gov-
ernment and government agencies. As a 
result of poor funding, essential facilities 
required to undertake planning activity 
are not available. Thus, the activity of the 
Department has been restricted to the 
approval of layout and building plans 
prepared by families, communities and 
individuals as well as granting statutory 
rights of occupancy to owners of lands.

Inadequate Institutional Framework 
for land management

As indicated earlier, the Department 
of Urban and Regional Planning of the 
State Ministry of works and Housing Un-
dertakes the planning of the city. Other 
agencies that are involved in planning 
activity in the city include Capital and 
Urban Development Authority that was 
recently merged with the State’s Housing 
Corporation. The Housing Corporation 
has three housing estates established 
and controlled by them without refer-
ence to the Department of Urban and 
Regional Planning. The Department of 
Urban and Regional Planning of Federal 
Ministry of Housing and Urban Develop-
ment also controls the physical develop-
ment activities on federal land and fed-
eral government housing estates in the 
State. Akure South local government has 

S/No Category of Staff Number of Staff Percentage

1 Registered Planner 2 14

2 Sub Professional 2 14

3 Town Planning 
Assistant

6 43

4 Others 4 29

Total 14 100

Table 2: Staff of Akure Area Urban and Regional Planning by 
category
Source: Area Urban and Regional Planning Office, Akure, 
2005
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also been involved in planning in its own 
area of jurisdiction. These various agen-
cies carry out land use planning and man-
agement tasks without proper reference 
to each other.  Investigation reveals lack 
of coordination of their activities.

Beside, the above, land management in 
the city operates in a vacuum. Overall 
land use map for the city is not available 
or outdated. The existing base map of 
the city is that prepared in 1968. This has 
become grossly inadequate to facilitate 
effective management of the city’s land. 
Other associated problems include lack of 
adequate and reliable demographic data. 
Field investigations revealed that land use 
planning and management in the city is 
for most part restricted to estate develop-
ment for public secto worker at the ex-
pense of overall management of the city’ 
land. 

Policy Implications and Recom-
mendations

Having elaborated on planning process 
and land management practice in Akure 
and found that it is ineffective to actual-
ize adequate management of land of the 
city, it becomes incumbent to identify how 
to improve land management in the city 
to make it innovative and responsive to 
modern trend and approaches.. This is 
essential because development of most 
urban areas is influenced, to some extent 
by processes of urban policy and urban 
planning; and since urban policies and 
planning are dynamic activities whose 
formulation and interpretation is a contin-
uing process, there is a need to invigorate 
planning machinery and land manage-
ment activity in Akure to incorporate and 
integrate all land management agencies 
in the city and to introduce measures to 
guarantee effective and efficient land 
management in the city.

In 1999, the Ondo State government en-
acted the state’s version of the 1992 Na-
tional Urban and Regional Planning Law. 
The1992 National planning law assigned 
responsibilities to all the three tiers of gov-

ernment and created National planning 
Board at the federal level, Planning Board 
at state level and Planning Authorities 
at the local government level. The laws 
make planning a local government affair, 
the tier of government that is closer to the 
people. Unfortunately, several years after 
their enactments, they are yet to be imple-
mented. This law should be implemented 
immediately, since they make control of 
physical planning and development a 
local affairs, they will definitely improve 
land management in the city.

At present local people have little in-
volvement in policy formulation and de-
cision-making and their needs and view 
are rarely considered. Drawing on the 
experience of other countries, policymak-
ers should develop appropriate mecha-
nisms to involve local people in land use 
planning and decision-making about the 
use and management of land and forest 
resources. Traditional institutions, which 
have close relationships with local people, 
should be involved in managing resourc-
es and government agencies should work 
together with those institutions. Moreover, 
the policy formulation process should be 
made participatory.

There is the urgent need to review the 
Land Use Act of 1978.  The advent of the 
Land Use Act and the instrument of Certif-
icate of Occupancy have fuelled unprec-
edented speculation, private ownership 
and commercialization of land.  The un-
bridled corruption and high-handedness 
encouraged by the Act have also defeated 
the equity and accessibility advantages 
that the Act had intended to ensure.

As a matter of urgency, government should 
embark on a comprehensive cadastral of 
all lands in the country, to determine their 
quantity and desirability for various pur-
poses, using the Geographical Informa-
tion System (GIS) approach. Lands should 
be listed and titled to ensure the security 
of tenure of the holder. It is only when the 
quantity and quality of lands are known 
that lands could be classified for various 
uses, and other policies applied to them.  
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A comprehensive coding of lands should 
facilitate easy referencing, as well as de-
fine property boundaries, thus eliminating 
boundary disputes.

There is the need to strengthen land man-
agement capacity in the city. Capacity 
building with respect to land issues should 
be distinguished from manpower devel-
opment. Sustainable land policies should 
combine incentive systems, which should 
be negative (i.e. sanctions), or positive 
(i.e. rewards), in order that land policies 
are enforced. Enforcement of land poli-
cies requires effective policing; otherwise, 
the objectives will be defeated. Thus land 
use control mechanism and department 
should be improved by employing more 
people making available facilities that will 
facilitate and enhance their land use con-
trol activity

Conclusion

The paper shows that land management 
and control tools are either not available 
or weakly implemented. Besides the pa-
per found land use activity to be disjointed 
and uncoordinated since several organi-
zations and agencies are involved in land 
use without a coordinating agencies or an 
overall land use plan within which effec-
tive land use management can be under-
taken.

The paper concludes that for land use 
management to be effective, there is 
the need for an integrated land use ap-
proach. The present approach of disjoint-
ed and uncoordinated land use practices 
cannot be expected to provide the desired 
outcome of sustainable city development. 
Thus, for land use management to flour-
ish and more importantly to create con-
venient and conducive environment for 
present and future generations, there is 
the need for a more fundamental rethink-
ing of land use control mechanism, policy 
and action. Land use management in 
Ondo State should be decentralized and 
new legislation that would reflect current 
global thinking and approach to more 
humane and environmental friendly ap-

proach of sustainable development need 
to be embraced and instituted in the city 
and country as a whole. 
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Introduction 

Programmes of urban renewal and 
brownfield regeneration frequently result 
in the creation of new or improved public 
green space. Indeed, there is a growing 
recognition of the importance of green 
space for successful regeneration and the 
lasting economic, social, cultural and en-
vironmental benefits it offers. 

Poor design and maintenance of green 
spaces played a major part in some of 
the twentieth century failures in hous-
ing and urban planning. Links have now 
been demonstrated between high-quality 
networks of green spaces and increased 
house prices; their benefits in improving 
the image of an area and attracting in-
vestment; their contribution to biodiver-
sity; their contribution to promoting ex-
ercise and associated benefits to health; 
and the role of public space design and 
management in tackling social issues such 

as public safety and anti-social behaviour. 
CABE Space (2005)

In the latter part of the twentieth century, 
the UK experienced a decline in green 
space management with chronic under 
investment in green space maintenance 
budgets. Department for Transport, Local 
Government and the Regions (2001).   In 
2001, an assessment of nearly 3000 ur-
ban parks found that only 18% could be 
described as being in ’good condition’ 
with 39% of local authorities reporting the 
quality of their parks as ‘poor’ or ‘declin-
ing’. Urban Parks Forum (2001).

The government responded by setting up 
an Urban Green Spaces Task Force, and 
subsequently a separate unit within the 
Commission for Architecture and the Built 
Environment, CABE Space, to champion 
urban space issues.  There has since been 
an increasing focus on the quality, acces-
sibility and design of urban green space, 

6.6 Sustaining Green Space Investment

Peter Morgan

ABSTRACT

Despite the growing recognition of the importance of public green space to successful 
urban regeneration, securing sufficient revenue to manage and maintain such spaces 
remains a perennial challenge. Without long–term management solutions, these spaces 
may become part of a new problem in future years.

In the UK, ‘traditional’ solutions of incorporating sites into local government manage-
ment frameworks or continuing to seek grant funding are increasingly untenable. Local 
government budgets are stretched as statutory responsibilities increase, and the future 
availability of other major sources of funding such European structural funds and the 
National Lottery is uncertain. Seeking disparate and short-term sources of funding is 
inefficient, consuming disproportionate amounts of costly effort.

Alternative models need to be developed, based on three fundamental prerequisites: 
generating revenue, engaging communities and working with nature. New thinking is 
required to provide reliable and permanent solutions and to influence future public 
policy and investment decisions.
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with significant government investment.  
However, the sustainability of this invest-
ment remains open to question as it has 
been directed almost exclusively on capital 
improvements to green space amenities.  
Questions over the long-term manage-
ment and maintenance of the resulting 
green infrastructure have been frequently 
overlooked and securing sufficient rev-
enue remains a perennial challenge.

In the majority of cases, green space man-
agement and maintenance issues have 
been dealt with through a combination of 
three ‘traditional’ models:

incorporation within local author-
ity maintenance or management 
frameworks

ongoing search for grant funding as 
a means of ensuring revenue invest-
ment 

design and delivery of projects that 
encourage and enable local com-
munity members to share some of 
the maintenance or management 
responsibilities.

It is becoming increasingly clear that these 
‘traditional’ responses are no longer suf-
ficient on their own and that new think-
ing is required to identify and develop al-
ternative models and mechanisms which 
provide more reliable or more permanent 
solutions.

It is now increasingly accepted that there 
are three fundamental prerequisites for 
ensuring the sustainability of green spac-
es: generating revenue, engaging 
communities and working with na-
ture. This paper presents a brief overview 
of the challenges and issues being faced 
in each of these three areas, and looks at 
how this debate can influence future pub-
lic policy and investment decisions.

Generating revenue

Funding the long-term and ongoing man-
agement and development of green spac-
es is more problematic than funding initial 

•

•

•

capital works for two obvious reasons:

capital funding is generally more po-
litically attractive as it often involves 
a clear and rapid transformation for 
which credit can be taken

a commitment to long-term revenue 
funding limits future options for 
those in control of budgets.

Revenue funding for most green space 
projects is generally sought from a com-
bination of four main sources: local au-
thority budgets, grant funding, financial 
assets or endowments and income gen-
eration strategies.

Local authority budgets

Local authorities in the UK have an in-
volvement or stake in a huge range of 
green space projects, in many cases be-
ing the landowner.  Inclusion of a site 
within local authority maintenance plans 
and revenue budgets has historically rep-
resented one of the most secure means 
of assuring ongoing maintenance.  How-
ever, local authorities have many funding 
needs to balance and there is an ever-
present risk that funding for green space 
may be withdrawn or cut.

In recent decades local authorities have 
gradually taken on responsibility for ad-
ditional areas of open space, often cre-
ated through regeneration projects.  This 
has further stretched revenue budgets, 
frequently leading to an overall reduction 
in maintenance standards.  A key factor 
is that the maintenance of green space is 
not a statutory duty for local authorities.  
So although money provided by central 
government for environmental services 
has risen substantially in more recent 
years, this has largely been channeled 
into activities that local authorities are le-
gally required to undertake, such as waste 
management and planning controls.

The UK national government’s ongoing 
programme of local government modern-
isation has also led to changes in the way 
that the management and maintenance 

•

•



Proceedings 2nd International Conference on Managing Urban Land

447

of green space is delivered. A wide range 
of contracting and partnering arrange-
ments have been introduced, often with 
specialist private sector companies but in 
some cases with voluntary sector bodies. 
Although this can bring significant ben-
efits in terms of value for money it can 
also present challenges due to a loss of 
expertise and local knowledge from local 
authorities’ work forces and issues around 
contractual continuity.

These new arrangements also risk weak-
ening the link between the day-to-day 
maintenance of green spaces and stra-
tegic planning decisions, which in turn 
jeopardizes long-term thinking and in-
vestment. Although more local authorities 
are developing integrated green spaces 
strategies there are still examples of frag-
mentation with responsibility for main-
tenance functions sitting across different 
departments. This reduces the ability of 
local authorities to achieve the added 
value and efficiencies that can be gained 
by adopting strategic management plans 
for whole green space networks.

Recent policy developments have, howev-
er, opened up significant new avenues for 
generating additional resource for green 
space management, particularly through 
links with the private sector.

Planning agreements

Some local authorities use planning 
agreements to fund the upkeep of green 
spaces through an annuity or ‘commuted 
payment’ levied on new development. In 
particular, Section 106 of the 1990 Town 
and Country Planning Act allows a local 
authority to enter a legally binding agree-
ment with a developer over related land. 
Funds can be invested and the interest 
used to support ongoing revenue fund-
ing of spaces within the development, al-
though interest rates may be too low to 
produce sufficient amounts. Funds could 
also be diverted to support maintenance 
in other areas or used as match-funding 
for grant applications.

Business incentives

Recent UK government initiatives have en-
couraged local authorities and businesses 
to work together to improve the physical 
environment in which businesses operate.  
Local authorities can retain a proportion 
of the increase from business rates specif-
ically for this purpose. Business Improve-
ment Districts (BIDS) are another mecha-
nism that can be used by local authorities 
to encourage businesses that want to im-
prove their trading environment to agree 
to pay for additional services, including 
green space management.

Grant funding 

Grant funding still remains one of the 
primary sources of generating additional 
income for green space management and 
development.  The last few years have 
seen significant additional sources of pub-
lic sector grant funding made available by 
central government and the National Lot-
tery specifically for green spaces. The is-
sue of long-term revenue funding is also 
beginning to be recognised as a legiti-
mate use for such grant funding. For ex-
ample some National Lottery funds have 
allowed bidders to build in revenue fund-
ing equivalent to 10% of the total capital 
costs, but clearly, this remains a very small 
overall proportion.

However, this new investment should be 
seen within the context of a wider funding 
landscape. For many years public and vol-
untary sector bodies have been successful 
at utilizing mainstream funding aimed at 
promoting regeneration and competitive-
ness for enhancing and developing local 
environments. The primary sources of this 
funding have been the UK’s Single Re-
generation Budget (SRB) and European 
structural funds. From this year, SRB will 
no longer be available and the level of 
structural funds invested in the UK will 
have significantly diminished. 

It is likely that new sources of regenera-
tion spending in the UK will continue to be 
channeled through regional development 
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agencies (RDAs) for whom investment in 
green space management is not a key pri-
ority. The ‘green space sector’ will there-
fore need to redouble its efforts to dem-
onstrate the link between high quality en-
vironments and regional competitiveness 
if new grant funding is to be secured.

Although there is now a wider under-
standing of the importance of revenue 
investment amongst funders, securing the 
necessary income via grants is likely to 
remain a short term and unreliable op-
tion which consumes a disproportionate 
amount of officer time and effort. Strug-
gling to retain and manage a disparate 
portfolio of grants is an inefficient solu-
tion, especially as most of them will ulti-
mately have derived from the same Treas-
ury purse.

Endowments 

Generating long-term income for parks 
and green spaces through the investment 
and management of cash or other as-
sets offers clear opportunities for sustain-
ability. However, acquiring assets of suf-
ficient value presents major challenges, 
hence management strategies built solely 
around endowments are rare.

The most successful examples are those 
where endowments are negotiated as 
part of land acquisition arrangements.  
The motivations of a landowner for dis-
posing of a site, and their wealth, will af-
fect the level of endowment that might 
be negotiated. The landowner’s interest 
may include compliance with conditions 
of planning consent, strengthening their 
negotiating position as part of wider de-
velopment aspirations, evidencing their 
corporate social responsibility credentials 
or enhancing the overall value of a new 
development through being able to guar-
antee that local green space will be prop-
erly cared for in future years.

The Land Restoration Trust (LRT) is an or-
ganization based largely on an endow-
ment model and was created in 2004 
to hold and manage public open space 

arising from land restoration or regenera-
tion, along with associated endowments.  
A partnership of founding organizations 
established the LRT in the belief that this 
approach to long term stewardship had 
much to offer in terms of returning large 
areas of derelict, post industrial sites to 
beneficial community use.  It could have 
a key role in ensuring that both existing 
and newly created open spaces deliver-
ing maximum public benefit. Although 
still in its early years, evidence to date 
demonstrates that both private and public 
sector organizations are prepared to en-
gage and negotiate. The LRT has a tar-
get of 10,000 hectares of land under en-
dowment funded management by 2014. 
Some of the sites currently under negotia-
tion, including the former Liverpool Gar-
den Festival site, have been restored in 
the past only to fall into a state of neglect 
and dereliction once again through lack 
of revenue funding. Although establish-
ing endowments may be initially appear 
expensive, it is more cost effective in the 
long term and is clearly a better funding 
model than having to repeat restoration 
over and over.

Aside from cash, there are also examples 
of other revenue-generating assets such 
as property being endowed for the pur-
poses of funding long-term maintenance.  
The Milton Keynes Park Trust, for example, 
manages 4,500 acres of the city’s green 
spaces, funded through an endowment 
of commercial property assets which are 
owned freehold by the Trust and which 
was assembled as part of the establish-
ment strategy for the Trust.

One of the most significant challenges 
in calculating an appropriate level of en-
dowment for generating long-term rev-
enue is ensuring that all necessary long-
term costs are taken into account. These 
must include both routine site mainte-
nance and management costs and those 
for longer-term capital works. The size of 
the fund and the rate of return on its in-
vestment (above inflation) must obviously 
provide sufficient revenue to meet all the 
identified costs.
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Endowment calculations will be affected 
by the long-term consequences of differ-
ent site design options. The likely level of 
endowment available should therefore 
influence the site design process.  Endow-
ments are more likely to be a workable 
option for networks of sites where some 
economies of scale can be achieved.  
However, this demands clear co-opera-
tion between those involved in strategy 
and site design and those responsible for 
site maintenance, cooperation that is fre-
quently lacking.

There are obvious challenges surrounding 
the use of endowments as long-term fund-
ing vehicles. In general, very large sums of 
money are needed to generate relatively 
small amounts for ongoing maintenance. 
This means that tough decisions have to 
be made about the level of maintenance 
(e.g. staffing or capital replacement) that 
the fund can support.

Income generation

Another means of contributing to the 
long-term economic sustainability of a site 
is to create ways in which it can generate 
or earn income. This might be achieved 
through:

payment for access or for use of fa-
cilities. These might include sports 
facilities, a visitor centre, car park-
ing, a café or shop, or renting build-
ing space;

licensing activities such as sales 
franchises, angling, horse riding or 
motorcycling;

not for profit enterprise, for example 
selling timber products, biomass, or 
plants and seeds, or providing train-
ing.

If income generation is to be part of the 
management mix for green spaces then 
this needs to be considered during the 
planning and development phase with 
the site and any associated assets man-
aged as a whole. Opportunities to earn 
income are often lost because assets are 

•

•

•

stripped away for separate development, 
rather than being maintained with the 
green space. This solution is also more 
likely to be effective for new facilities or 
green spaces which are subject to sub-
stantial regeneration since it is generally 
more difficult to introduce revenue-gener-
ating facilities into spaces that are already 
established due to design constraints and 
established patterns of use.

Another challenge when considering 
these commercial options is the need to 
factor-in the cost of additional project 
requirements such as business manage-
ment skills along with associated staffing 
and training needs. A robust business 
plan must be able to demonstrate that 
these activities will indeed be profitable.

Factors that may limit the level of income 
that is achievable include:

the level of affluence of the commu-
nity within which a site is located.

site ownership.  Without direct own-
ership, the ability to ‘ring fence’ 
earned income for project manage-
ment and development costs may 
be restricted. For example, where 
sites are in public sector ownership, 
earned income may have to be re-
turned to the local authority. It is 
therefore important that appropriate 
financial arrangements are agreed 
and put in place at the outset.

low commercial or market value 
of the ‘asset’ (which may possibly 
even be negative if all risk and li-
ability considerations are taken into 
account). In this case the scope for 
creating adequate revenue streams 
from such facilities would be signifi-
cantly limited.

Despite these challenges there are clear 
messages emanating from the UK gov-
ernment that generating income and rev-
enue from assets is seen as an increasing-
ly important part of future approaches to 
regeneration and the management of im-
portant neighbourhood-based services.

•

•

•
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Recent legislation should help in this re-
gard. Since 2003 councils in England 
have had the power to dispose of assets 
including derelict land and disused prop-
erty to community groups at a discount of 
up to £2 million including the handover of 
significant assets for nominal fees of £1.  
At the same time there is increasing pres-
sure from central government for councils 
to make better use of unused or derelict 
land in its ownership, a stock which has 
been valued at £10 billion.

Community engagement

Involving users and those who live near 
green spaces in the process of planning, 
design, delivery and management is now 
widely accepted as a fundamental part of 
promoting long-term sustainability. Active 
involvement of local residents in decision-
making processes and project implemen-
tation brings considerable benefits for site 
management, for the individuals involved 
(e.g. through the development of new 
skills and training opportunities) and also 
for wider community development. 

The contribution made by local commu-
nity groups to green space management 
in the UK is substantial. There are over 
4,000 community groups involved in 
green space projects and it is estimated 
that the annual economic value of their 
work could be as much as £35 million.  
GreenSpace, (2003).

Real community engagement, especially 
through the involvement of young people, 
increases the level of self-policing and can 
reduce levels of vandalism and anti-social 
behaviour on site. Involvement in public 
space development projects can also nur-
ture more widespread active citizenship, 
contributing towards stronger, more par-
ticipative local democracies. A study by 
the Centre for Local Economic Strategies 
highlighted the power of participation in 
green space projects to deliver higher 
levels of formal volunteering, community 
representation, devolved decision-mak-
ing and power sharing. CLES, 2005.

Types of involvement

There are several ways in which local 
people can be involved in the manage-
ment and maintenance of a site, ranging 
from the informal contribution of volun-
teers and site users to formally constituted 
groups that are directly responsible for 
the stewardship of a site, and to those that 
have taken on legal tenure of the land. 
Examples include:

Site management through local 
authority support of local groups 
and volunteers. This may involve 
provision of a budget and the del-
egation of some management re-
sponsibility.

User groups. Groups that use sites 
on an informal but regular basis, 
e.g., anglers, birdwatchers, horse 
riders or motorcyclists, who may 
wish to become involved in site 
management to ensure the provi-
sion of their facilities.

Friends groups. Formally constitut-
ed groups which have responsibility 
for the day-to-day management of 
green spaces and their future de-
velopment. Having legal status may 
enable it to hold the lease for a site 
(or even take on legal ownership), 
control budgets and apply for future 
funding.

Community Land Trusts (CLTs). 
A not-for-profit organisation own-
ing or leasing land and property in 
trust for the community.  Land Trusts 
are popular in the USA where there 
are now around 1,000 such exam-
ples protecting more than six million 
acres of open space, to which the US 
federal government provides finan-
cial assistance for legal and other 
technical expertise.

Understanding ownership

An important aspect of safeguarding the 
long-term future of a site is the degree 
of control a community group can exert 

•

•

•

•
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over its management. The phrase ‘com-
munity ownership’ is in widespread use in 
the regeneration sector but has many in-
terpretations from a strict legal definition 
to a more philosophical statement of who 
feels attachment to an area.

Full ownership confers the highest level 
of control, providing security of tenure, 
enabling long term planning and decision 
making and overcoming the need to de-
fer key decisions to another party. But full 
ownership is not always achievable or in-
deed desirable. There may also be an ad-
vantage for the community group in leav-
ing any possible liabilities in the hands of 
a corporate or public sector landowner.  
If full ownership is not possible there are 
other mechanisms that can be used such 
as long lease arrangements or other for-
mal agreements. The different levels of 
responsibilities and associated liabilities 
of each type of arrangement should al-
ways be weighed against the regenera-
tion benefits.

One aspect of ‘ownership’ that is coming 
under increasing scrutiny in the UK is leg-
islation surrounding ‘rights of common’.  
Some have argued that revisiting and re-
interpreting this ancient legislation with a 
view to making it more widely applicable 
to green spaces, particularly those in ur-
ban areas, may bring with it substantial 
benefits.

Sustaining involvement

While structures such as Friends groups 
can be seen as one of the most effective 
ways of involving communities in the man-
agement of a site, it is important to re-
member that these groups will often need 
ongoing support if they are themselves to 
be sustained and allowed to develop.

In particular, groups may need practical 
help to establish and organise themselves 
and then to work with local authorities 
or other public agencies. This will involve 
training and capacity issues as volunteers 
involved in green space management 
tasks require a diverse portfolio of skills 

from practical conservation tasks to meet-
ing and negotiation skills, assertiveness 
training and publicity and fundraising 
skills.

Evidence shows that many community 
groups come into existence for a particu-
lar reason – coalescing around a very spe-
cific set of issues - and then often disband 
or simply run out of energy when those 
immediate issues have been addressed.  
Also, membership of groups will fluctu-
ate over time as residents come and go.  
Young people in particular soon grow up 
and each new generation of youth needs 
to be engaged.

Continuous modest improvement helps 
to sustain community interest as setting 
goals and timetables for work provide 
positive outcomes which keep people mo-
tivated. Maintaining a number and variety 
of events and promoting school use of a 
green space can also generate ongoing 
involvement. Mentoring is a useful way of 
developing a formal supportive relation-
ship between local people and profes-
sional agencies over the long term. Net-
working with other community groups can 
provide opportunities to exchange ideas 
and information and discuss problems.

Working with nature

More and more green space practition-
ers are coming to recognise that working 
with the grain of nature, or adopting an 
ecological approach to green space plan-
ning and management, not only benefits 
wildlife and ecosystems but is often popu-
lar with local residents and can provide 
a cost-effective long-term management 
solution.

Sites managed for their wildlife and bio-
diversity value can be much cheaper to 
maintain than large areas of grass and 
are often seen as more attractive.  Tradi-
tional gang mowing, for example, is often 
more expensive than caring for wild flow-
er meadows or woodland. This approach 
can be particularly effective when dealing 
with large numbers of fragmented sites in 
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low demand areas, or when reclaiming 
derelict, contaminated or potentially dan-
gerous sites to create new green ameni-
ties. NUFU, 1998.

Through this approach, individual green 
spaces are treated as unique places which 
enhance local distinctiveness and contrib-
ute to the wider (regional or sub-region-
al) landscape and ecology. This involves 
looking at the existing character of the site 
in terms of its topography, soil and geol-
ogy, hydrology, climate, flora and fauna, 
as well as man-made or cultural features 
and current uses by the local community.  
It may also involve conducting historical 
surveys and identifying former uses - ex-
ploring processes that have led from past 
to present and which may give shape to 
the site’s future. 

Using this information it is possible to 
predict the natural trajectories of devel-
opment among the plant and animal 
communities e.g. to understand what will 
happen if there is no human influence.  
Different scenarios for the site can then 
be explored, and the costs (levels of inter-
vention and management) and benefits 
(ecological, social, economic, cultural and 
aesthetic functions) of the various options 
identified.

Some of the key issues in implementing 
this approach involve timing and manag-
ing the expectations of both funders and 
communities.

Managing timescales

The long-term nature of this approach re-
quires planning in ecological and genera-
tional timescales alongside usual shorter 
time frames driven by funding timetables 
and reporting deadlines. There is a need 
for funders to be sufficiently flexible to al-
low the necessary time and resources to be 
allocated to the preparatory stages of the 
project in order to conduct the required 
site surveys and community consultations, 
before any capital works can begin.

Physical changes to sites will be seen as 
slower and less ‘dramatic’, often making 

political or funding support more difficult 
to achieve. With this kind of approach 
the ideal scenario is to extend funding 
arrangements over the actual ‘natural’ 
development period of the project, allow-
ing money to be spent beyond the initial 
capital phase over whatever time period is 
appropriate. However, it has to be recog-
nised that maintaining a long term vision, 
with incremental investment stretched 
over many decades, is not easy. Hav-
ing a well researched, accurately costed 
and actively managed site plan is key to 
achieving this.

Managing community expectations

Communicating biodiversity value and of-
fering alternatives to traditional aesthetic 
views is a challenge for many of those in-
volved in developing or managing green 
spaces in an ecologically-informed way.  
Residents may ‘like what they know and 
know what they like’, preferring a more 
manicured park style, and may not be 
used to the rougher look of more natu-
ral spaces or aware of the full range of 
benefits these can provide for the local 
environment and community. Residents 
more familiar with the ‘weekend make-
over’ approach to landscape that is por-
trayed in the popular media need to be 
engaged, ideally by incorporating short 
term milestones within the much longer 
term overall management plan.

Community expectations and wishes then 
have to be balanced with the views of 
those conducting ecological surveys as 
both need to inform the design process 
and site management plans. It is impor-
tant to note that whilst the ecological ap-
proach generally requires lower levels of 
intervention, maintaining a biodiverse or 
ecologically functional green space does 
not necessarily mean the least levels of 
intervention. The most interesting or sig-
nificant ecological features may need spe-
cial maintenance, and would disappear if 
nature were left to its own devices (e.g. 
heathland reverting to woodland).

Although balancing these various sets 
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of expectations may be challenging, this 
can also present opportunities. Thorough 
community consultations will help gen-
erate local support and sustain interest 
and involvement, which are essential for 
the long-term management of this type 
of project. As described above, local in-
volvement in green space management 
can also lead to benefits for individuals in 
terms of education, training and skills de-
velopment, and to wider community ben-
efits by contributing to capacity building, 
increasing social capital and promoting 
understanding and action on sustainable 
development.

Conclusions

The importance of green space infrastruc-
ture is now widely accepted. Across Eu-
rope, huge amounts of money are being 
invested in creating and improving green 
spaces. Parks, play areas and other open 
spaces have come to be recognised as a 
vital component in delivering neighbour-
hood regeneration, improving liveability, 
promoting health and well-being and 
creating thriving, sustainable towns and 
cities. 

Having rediscovered the importance of 
green spaces to society, the recent priority 
in the UK has been to invest in creating 
new, high quality green infrastructure and 
in undertaking remedial works to those 
sites that have suffered deterioration or 
are not realising their full potential. The 
debate now needs to move on to how this 
capital investment is to be protected in the 
long term.

It is clear that no single model will pro-
vide an effective management solution 
for the huge variety of green space fa-
cilities and amenities and that we need 
to fashion new arrangements that bind 
together public accountability and lead-
ership, private income and community 
interests. There are a growing number of 
examples where new arrangements are 
being tested and applied, both in the UK 
and further afield.  It is important that we 
capture and share the learning from these 

examples and identify the scope for repli-
cation elsewhere.

The following recommendations are of-
fered as a means of ensuring the debate 
about the long-term management of 
the public realm are put at the heart of 
policies for regeneration and sustainable 
development in both the UK and across 
Europe.

Recommendations

The following recommendations are drawn 
from the above and from recent work on 
this subject carried out, in partnership, by 
CABE Space and Groundwork.

Adopt a regional approach 

Individual green spaces need to be con-
sidered in the context of a wider ‘green 
infrastructure’. Regional spatial strategies 
provide the opportunity to achieve effi-
ciencies of scale and enable the manage-
ment of green infrastructure to be built 
into housing and economic development 
strategies.

Build revenue into management frame-
works 

Ongoing revenue is essential to all mod-
els of long-term management.  Local gov-
ernments, in particular, need to consider 
this as part of mainstream budget-setting 
exercises. There is scope for more crea-
tive thinking about generating income 
from specific sites and associated assets. 
A growing number of asset-based ap-
proaches have been developed such as 
deriving income from endowed assets 
or establishing social enterprises whose 
work and financial surpluses serve to 
maintain the green space. It is therefore 
essential to ensure that potential assets 
are not ‘stripped off’ but maintained with 
the green space as part of a long-term 
plan.

Fill the knowledge gaps 

There are significant ‘evidence gaps’ 
about the costs and value of green infra-
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structure. There is a lack of key manage-
ment data that would help with long-term 
strategy, planning and resourcing. There 
is a particular need to devise new ways of 
measuring the asset value of green space 
and of selling the wide-ranging benefits 
of well-managed green infrastructure to 
those who have responsibility for securing 
the associated outcomes. 

Raise the public profile 

Changing the attitudes, perceptions and 
priorities of decision-makers and the pub-
lic at large is the only way of achieving 
significant long term revenue funding for 
green infrastructure. 

A huge amount has been achieved in 
terms of investment in the creation and 
restoration of urban green spaces.  With-
out long-term management solutions 
these spaces may become part of a new 
problem in future years. It is hoped that 
these recommendations will help to en-
sure that this investment will have a last-
ing impact. 
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Introduction 

The main objective of revitalization of ur-
ban areas is restoration of their abilities 
for independent functioning in an urban 
structure. In order to provide a compre-
hensive approach to revitalization within 
a whole area of a municipality revitaliza-
tion programs are formulated. The main 
purpose of such program is to define prin-
ciples and a scope of an intervention of 
municipality towards stimulation of proc-
esses and activation of the potential of 
individual districts. 

Integrated urban land management 
should be provided by following rules:

Integration of objectives in the in-
dividual aspects i.e. spatial, social 
and economic with following at the 
same time of premises of the local 
land use plan.

•

Co-ordination of activities in time 
and space.

Concentration of means and activi-
ties – setting priorities, their hierar-
chy and formulation of schedules. 

Flexibility.

Balancing of costs and effects, 

Stimulation and enhancement of in-
ternal forces directed towards revi-
talization of a district.

Strategic character of Revitaliza-
tion Program

The main purpose of Revitalization Pro-
gram of post-industrial and urban areas 
is creation of a proper structure for devel-
opment of local economy respecting in-
terests of different stakeholders as well as 
preserving cultural heritage landmarks. 

•

•

•

•

•

6.8 Cases of revitalization of urban areas as 
examples of integrated urban land manage-
ment

Justyna Gorgon, Anna Starzewska-Sikorska,

ABSTRACT

Urban areas which have been degraded by industry constitute currently a significant 
problem related to local  economy and spatial development. From the local authorities` 
perspective, revitalization of post-industrial sites is a difficult and tough duty.

Taking into account the sustainable development principles, the post-industrial restruc-
turing process in a scale of municipality becomes a multi-aspects, multi-year undertak-
ing of strategic character. It concerns both revitalization of a district in town and of the 
area of the whole town. The paper presents experience connected with both cases. One 
of them is elaboration process of Revitalization Program addressed to the industrial 
quarter in Cracow city (Zablocie case study) the other concerns the town of Cz�stochowa, 
where areas for revitalization were defined and Revitalization Program in the scale of 
municipality was worked out. 
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Revitalization Program should be compat-
ible with the main strategic documents 
concerning municipality level and region-
al level, first of all development strategy 
and land use plan. Especially develop-
ment objectives should be taken into the 
analysis and new functions of the areas 
designated by the land use plan. 

Construction of the Revitalization Program 
is following methodology of elaboration 
of strategic documents and consists of the 
following stages:

Diagnosis

SWOT Analysis,

Defining objectives,

Formulation of tasks (projects),

Implementation system,

Monitoring.   

This classic approach was applied in two 
cases:

Zablocie – industrial quarter of Cra-
cow city

Post-industrial and degraded urban 
areas of municipality of Czesto-
chowa.

Case of Zablocie – district of Cracow 
city

In the case of Zabłocie – district of Cra-
cow city analysis of the following problem 
groups was performed in order to formu-
late revitalization program:

Entrepreneurship – including devel-
opment of new enterprises, estab-
lishing new contacts, co-operation 
and exchange (exhibitions, fairs 
etc.); concentration of capital (join-
ing enterprises), change of sector 
structure (development of enter-
prises of service character), change 
of production structure (elimination 
of polluting, space and energy con-
suming industry),

•

•

•

•

•

•

1.

2.

•

Land management – including crea-
tion and management of public 
space, modernization of infrastruc-
ture, optimization of traffic routes 
(for cars, bicycles and pedestrians), 

Science and culture (enhancement 
of development of high education), 

Society,

Housing (better quality of existing 
houses, providing conditions for 
development of constructing one-
family houses and of developers’ 
activities),

Safety and life quality.

Areas of interventions taken into account 
while formulating revitalization program 
of the district were following:

social sphere,

sphere of economic activity,

sphere of revitalization of areas of 
landscape and natural values.

Stakeholders involvement was one of 
the most important parts of the process 
of elaborating Revitalization Program. To 
this end two workshops for stakeholders 
were organized to give them an oppor-
tunity to take part in formulation of ac-
tivities, which would be most  desired and 
effective in achieving program objectives. 

Activities were defined in each of three 
spheres. The flag project was also pro-
posed concerning restructuring of the 
main street in the area – Lipowa Street. 
Along the street specific objects are lo-
cated such as Schindler’s Factory, local 
railway station, the street is connecting 
housing area with post-industrial part of 
the district. After the project completion 
the street will become a main communi-
cation route inside the area but also con-
necting the quarter with the neighbouring 
districts leading to the very middle of the 
Old Town of Cracow. 

Among the projects some very modern 

•

•

•

•

•

•

•

•
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and innovative solutions were proposed, 
such as places for extreme sports, adapta-
tion of post-industrial objects for lofts etc.   

The Program was elaborated with a close 
co-operation with the City authorities – 
the Mayor and Revitalization Board, who 
submitted the final document to the City 
Board for acceptance. 

Case of Czestochowa – Municipal 
Revitalization Program 

In the another case of revitalization of 
post-industrial and urban areas of Cze-
stochowa (world famous for the Sanctuary 
of the Black Madonna) sites for revitali-

zation were defined basing on a number 
of criteria, such as: typical post-industrial 
area (after liquidation of large industrial 
objects such as steel mill), district with 
visible signs of critical social phenomena 
(e.g. unemployment, social exclusion), 
area connected especially with pilgrims 
traffic Gasidło, Gorgon (1999). Every 
year several million pilgrims–commoners 
as well as celebrities–come here to pray 
before the miraculous picture of Our Lady 
of Czestochowa, placed in Jasna Gora 
monastery.  

Seven areas were defined for revitaliza-
tion: two urban degraded areas and five 
post-industrial ones. 

The following groups of actions were tak-
en (presented in a hierarchy set by stake-
holders):

Revalorization and development of 
the system of parks and recreation 
areas

Enhancement of economic structure 
in urban areas under revitalization

Revalorization of monuments

Restoration of areas and post-indus-
trial objects

Regeneration of public space

Improvement of safety

Improvement of traffic safety

Supporting activities of local com-
munities

Better cultural and entertainment 
offer

Planning instruments

Modernization of old urban tissue

Modernization of technical infra-
structure

Prophylaxis and promotion of 
healthy life.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

Figure 1: Typical view of the landscape in the 
post-industrial area of Zablocie in Cracow

Figure 2: Central Market Place in Cracow
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Involvement of stakeholders in the task of 
formulation of the final version of Revi-
talization Program was the most impor-
tant and difficult exercise. Starting from 
getting public opinion on the situation in 
town (in social, economic and spatial/en-
vironmental aspects), through analysis 
and prioritization of areas and actions 
up to final discussion on some particular 
projects – all these steps needed hard or-
ganizational work. 

Methods used in realisation of these tasks 
included: 

inquiry for opinion of the present 
situation in town,

comparing pairs for prioritisation of 
areas (question: which of these two 
areas will better contribute while 
revitalised to reaching the strategic 
development objective of the town 
from the view-point of 1. economic/
social development, 2. tourist func-
tion development?),

prioritization of groups of actions by 
allocation of scores.

•

•

•

Conclusions

Revitalization of degraded urban and 
post-industrial areas in the context of 
sustainable development requirements 
needs integrated approach. Therefore in 
the scale of municipality a document of 
revitalization program should be elabo-
rated. Practical examples show that revi-
talization programs constitute documents 
of strategic character, they are very close 
to development strategy  programs, ex-
cept they are more detailed and concern 
selected areas of the town. The most im-
portant element of these programs in the 
process of their elaboration is involve-
ment of stakeholders. Afterwards during 
implementation management system 
should be provided with detailed financial 
and monitoring scheme. In both cases a 
special body within City Council was as-
signed the duty of Revitalization Program 
management.  
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chowa

Figure 4: Post-industrial premises of 
textile manufacture in Czestochowa



7

International 

Brownfield Activities 





Proceedings 2nd International Conference on Managing Urban Land

461

Introduction 

With its 11 million inhabitants and a 
major financial, economic, cultural, aca-
demic and technological centre in Brazil, 
the metropolis of São Paulo steps into the 
21st century with a picture of debts and 
doubts which challenge its own future. 

In on one hand, if the vertiginous popula-
tion growth which has marked its history 
and landscape in the past century gives 
signs of a marked decrease (with the an-
nual population growth rate going from 
5% in the 70’s to 0.8% from 1991-2004 
[SEADE, 2004]), the industrial produc-
tion basis, which was installed and has 
progressively modernised since the 30’s 
seems to be migrating to other regions 
(especially to the area known as the mac-
ro-metropolis, a territory of 150km whose 
centre is the city itself) leaving undefined 
the design of new production and institu-
tional configurations which are going to 

replace the hegemony of that basis. 

On the other hand, this dynamics is fol-
lowed by the worsening, or at best, the 
unfair maintenance of social and urban 
conditions (unemployment, public trans-
portation, housing, social-territorial exclu-
sion, environmental issues). The territorial 
picture paradoxically opposes a central 
area (which loses its population, but con-
centrates jobs and the highest construc-
tion and infra-structure densities) to the 
suburbs (which have an increase, of more 
than 5% per year, of the low and very low 
income population, scattered through an 
area which is not prepared for occupa-
tion, often because they include some of 
the major natural reserves of the city) 

Because of this reality and its intrinsic 
challenges, São Paulo’s Strategic Master 
Plan [SÃO PAULO, SEMPLA, 2002], and 
the Sectorial Strategic Plans [SÃO PAULO, 
SEMPLA, 2004], were approved in 2002, 

7.1 Urban Operation “DIAGONAL SUL” - 
a São Paulo contemporaneous City Project

Manuelito Pereira Magalhães Junior, Pedro Manuel Rivaben de Sales

ABSTRACT

In light of the several challenges faced by the city of São Paulo in the 21st century, one 
of the new issues that is becoming more evident is the urban revitalization of old in-
dustrial and railway areas which became obsolete due to technological and commercial 
restructuring of the production basis. What are the public policies and urban tools avail-
able to face this issue? How does the new Strategic Master Plan deal with it? What are 
the resulting alternatives and hypothesis? What technical programs and institutional 
configurations may be designed having in mind the specificity of the potentialities and 
frailties observed in these areas: potentially contaminated soil, environmental quality 
to be recreated, urban patrimony to be preserved, modernization of railway transporta-
tion, population density in downtown areas, and rearticulation of the production basis? 
This paper is aimed at discussing this issue, analysing the Diagonal Sul Urban operation 
project and the related technical issues involved.
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in the framework of the “Estatuto da Ci-
dade”, the City’s Bylaws [BRASIL 2001]. 
Amongst the major measures foreseen in 
these documents, are those which try to 
cope with the social problems related to 
housing (defined as Special Zones of So-
cial Interest), environmental issues (macro 
zoning of protected areas and linear parks 
along the river beds), the financing of the 
city’s management (by means of “outorga 
onerosa” [an urban planning instrument 
which allows the private initiative to buy 
the right to construct above the indices 
foreseen in the zoning legislation] and 
the transfer of the right to construct and 
of consortiated urban operations). 

The latter is the one we are going to dis-
cuss in this manuscript, i.e. consortiated 
urban operations. They are urban policy 

instruments to be established 
by a specific law, through which 
urban, social and environmental 
improvements are carried out in 
a specific area, counting on re-
sources obtained from “outorga 
onerosa” as mentioned above. 
In this case, therefore, the 
market participates actively, al-
though only partially, in the pay-
ment of the expenses in urban 
infrastructure. 

As foreseen the in the Strate-
gic Master Plan, the expansion 
of public and green areas, the 
organization of public trans-
portation, the implementation 
of social interest housing pro-
grams and the improvement of 
the infrastructure and the road 
and environmental system will 
develop the basis for new op-
erations, whose objective will 
be the promotion, appreciation 
and democratization of the fixed 
social capital, articulating its 
territorialities: housing, trans-
portation, production, centrality 
and green areas. As opposed to 
former urban operations in the 
city, the design of the new ones 
subjects the market interests of 

the private sector to the social-economic, 
environmental and economic objectives 
of the public sector with a larger scope 
and transformation and redistributing po-
tential.

Urban Operation “Diagonal Sul”

The so-called Diagonal Sul, is an area of 
2000 hectares spread along the Taman-
duatehy valley, in the city of São Paulo, 
which is described by the Strategic Master 
Plan of 2002 as an area for future con-
sortiated urban operation, including the 
railway or industrial sectors in the Pari, 
Brás, Mooca, Ipiranga and Vila Prudente 
neighbourhoods. 

Because of its location in the metropolitan 

Figure 1: City of São Paulo; indicators of social exclusion, 
economic activities in the context of  urban operations.
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area (the river-railway axis) and the nature 
of the original occupation (the industry), 
the singularity of this region involves the 
socio-territorial aspect, as well as the pro-
ductive-economic aspect of the metropo-
lis, its conformation and the changes that 
affect it. In this regard, the transition from  
downtown to peripheral areas (related to 
the socio-territorial aspect) and the transi-
tion from industrial to tertiary occupation 
(related to the productive-economic as-
pect), indicate the reasons, the rationale 
and possibilities which shall be the basis 
for the plans and projects of this urban 
operation [SALES, 2005].

The studies and projects required for the 
technical development of the Diagonal 
Sul urban operation are included among 
the different activities planned and fund-
ed by the Downtown Rehabilitation Pro-
gram (Programa de Reabilitação da Área 
Central) of the municipality of São Paulo, 
counting on financial funding of the Inter 
American Development Bank – BID.

It foresees the articulation of the whole 

area (north-south-
east) of the metro-
politan river-railway 
axis as an alternative 
capable of revert-
ing, even if partially, 
the contradictory pic-
ture which opposes 
a downtown, under-
going a progressive 
emptying process as 
a housing area, and 
a peripheral region 
whose “dormitory 
city” growth advances 
over nonnegotiable 
environmental re-
serves. 

The funding and con-
duction of the follow-
ing studies have been 
approved: 

Study for the improvement of Tama-
nduatehy’s water quality, 

Geo-referencing of socio-eco-
nomic data of São Paulo (Pesquisa 
da Atividade Econômica – PAEP, 
1996/2001)

Inventory of cultural assets: Mooca, 
Ipiranga, Vila Prudente,

Mapping and inventory of areas 
with suspicion or potential of soil 
contamination ,

Real estate inventory and analysis,

Planning of highway infra-structure 
and transportation in the Diagonal 
Sul area,

Reference Plan for Urban Interven-
tion and Ordinance – PRIOU,

Preliminary Environmental Impact 
Study – EIA,

Elaboration of a draft for the Di-
agonal Sul urban operation law 
project.

1.

2.

3.

4.

5.

6.

7.

8.

9.

Figure 2: Urban operation Diagonal Sul, area of interest and urban 
interventions



Urban Operation “DIAGONAL SUL” - a São Paulo contemporaneous City Project

464

Guidelines and Hypothesis of the 
project 

The major issues the Diagonal Sul urban 
operation and conversion project has to 
consider are: 

Infrastructure: the role of the rail-
way in the structuring of the metro-
politan area must take into consid-
eration the modernization of servic-
es and the future of the passenger-
freight modality at a regional level 
and its implications at a local level,

Production activities: the nature 
and logical framework of the new 
operational and localizational de-
mands of production activities in 
the metropolitan region in gen-
eral and in the southeast area in 
particular, having in mind that the 
observed trend towards the exodus 
of industrial plants cannot be indis-
criminately generalized, but rather, 
it should be analyzed based on the 
renovation of the technological and 
entrepreneurial structure,

Urban structure: the development 
of a new urban structure and new 
land occupation design, considering 
the transposition and/or elimination 
of infra-structural and land tenure 
barriers, combined to the preserva-
tion of assets (material - railway/
industry and human - worker/im-

•

•

•

migrant),

Environmental re-qualification: 
the different nature of the problems 
— contaminated soil, drainage, 
sanitation and water quality, along 
with the environmental requalifica-
tion demands – green areas and 
free areas— required for the reuti-
lization of the areas and population 
re-settlement in this region. 

Therefore, to set up the minimal condi-
tions to deal with these issues, these areas 
and their dynamics and translate them 
into an active program, sectorial propos-
als and their corresponding operational 
procedures have to be established: organ-
ization of the new constructive potential, 
direct public intervention and induction to 
the urban reutilization of private areas. As 
a conceptual and operational strategy for 
the development of the project, the issue 
is to develop, overlap and discuss inde-
pendent technical-thematic layers. These 
layers include: 

Transportation means: increase 
internal and external urban connec-
tion, by complementing, linking and 
integrating the road and railway 
systems,

Station-poles: development of new 
railway station poles (with differen-
tiated socio-economic urban activi-
ties and realisation of metropolitan 
events,

Mosaic of green areas and refer-
ence areas: construction of a linear 
parks, reactivating and appreciating 
the constructed urban patrimony as 
an essential development criteria,

Residential densification areas: 
high concentrated densities with 
collective green areas,

Social interest re-urbanisation 
areas: especially inside the Special 
Zones of Social Interest – ZEIS, de-
fined by the Strategic Master Plan,

•

•

•

•

•

•

Figure 3: Diagonal Sul; former industrial site 
(front) and processes of urban growth (back)
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Industrial areas undergoing a re-
structuring process, as defined by 
the Strategic Master Plan.

The modernization of railway transpor-
tation in Diagonal Sul’s urban project is 
a factor for territorial revalorisation and 
the industrial patrimony to be preserved 
is a differential resource. Social issues 
(housing, community facilities) and envi-
ronmental issues (soil contamination, lack 
of green areas, heat islets) are the major 
shortcomings to be faced. 

In more specific terms, these objectives 
foresee the implementation of a road sys-
tem which goes along the railway and is 
linked to the beltway which will be built 
around the downtown area. Another pri-
ority is the creation of transversal roads 
to complement the links of the local road 
system and favour the integration of the 
railway, subway, buses and the express 
line (VLP). This will define the areas where 
the new poles will be implemented, to 
concentrate activities with different pur-
poses. 

• The implementation of empty and green 
areas will be associated to the reoccupa-
tion of the railway lots, to the reorganiza-
tion of land tenure matrices and industrial 
buildings and consequently, to contami-
nated soil reutilization and redevelopment 
programs. In terms of housing, the objec-
tive will be the recovery and valorisation 
of the traditional housing forms and plac-
es, in addition to the promotion and di-
versification of residential densification As 
to the additional construction potential, it 
will be distributed according to typologi-
cal standards and specific use categories 
to be defined for each one of the sectors 
of the operation area. The conduction 
of different studies using resources ob-
tained from the Downtown Rehabilitation 
Program — PMSP/BID, will support the 
elaboration of a Reference Plan for Urban 
Intervention and Ordinance – PRIOU – of 
this new operation. 

Conclusions

The image of a consortiated urban opera-
tion instrument is at least paradoxical. In 
one hand, although included among the 
social achievements and corresponding 
urban measures established by the City 
Bylaws, the urban operation might be a 
potential trap from the tax collection point 
of view, within a tax-related logic and/or 
speculative logic of urban management 
[BRASIL, 2004]. On the other hand, its 
recovery potential and distribution of the 
surplus value generated by the public 
investment itself, regulating valorization 
distortions generated by the very same 
investment, is underestimated because it 
involves spatial scales that go beyond the 
urban project, which would decrease the 
power to obtain compliance, to perform 
and transform of the urban operation. 

The underlying idea of this paper is that 
the territories which the contemporane-
ous city involves, foreseeing the transfor-
mation of extensive industrial downtown 
areas, railways, etc, require new concepts 

Figure 5:
Diagonal Sul; underused railway sites
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and new instruments that might be ca-
pable of dealing with the complexity and 
interdependencies of public and private, 
general and local, infrastructural, con-
structed and environmental factors. In this 
regard, therefore, the idea of a consor-
tium (subjecting private interests to public 
interests), the idea of a large scale (ar-
ticulating general systems with local sys-
tems, infrastructure with constructed and 
environmental systems, including the so-
cial diversity) and of long term (triggering 
effective actions based on open and flex-
ible group work – “project’s ground zero” 
- ) seem to make up the three major lines 
over which the contemporaneous urban 
transformation strategies for the city of 
São Paulo should be based. These strate-
gies are aimed at the promotion of more 
intense, qualified and inclusive occupa-
tion forms of the urban space, articulated 
to measures that rationalize and democ-
ratize the use of infra-structure and social 
equipment networks. 
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Introduction 

Inner urban brownfield redevelopment 
and management of contaminated sites 
are emerging issues in Latin America, 
especially in the metropolitan centers of 
mega cities like Mexico DF, São Paulo, Bue-
nos Aires and Rio de Janeiro, where indus-
trial production and strong demographic 
concentration have led to profound social 
and environmental impacts. The often un-
balanced social and economic conditions 
challenge sustainability and also affect 
environmental assets like the soil, water 
and groundwater. Urban sprawl results in 
uncontrolled settlement on former indus-
trial or commercial areas as well as waste 
dump sites, not seldom driven by poverty, 
whereas inner urban town areas suffers 
from social and environmental degrada-
tion. The chance f urban revitalization 
should be used to improve environmental 
conditions and promote a more sustain-

able urban development. European expe-
riences can show the need to implement 
legal frameworks and to support institu-
tional development, establish cooperative 
management models and networking, 
promote public-private partnerships and 
create financial incentives. The transfer 
and exchange of know-how and tech-
nology have proven to be effective, but 
require a high degree of adaptation. The 
initiatives here presented to establish pol-
icies to protect soil and groundwater and 
add value to inner urban development 
are not comprehensive, since they focus 
on selected countries; however they seem 
to be representative for the region. The 
experiences carried out within the scope 
of the European-Latin American coopera-
tion highlight the need for these projects, 
on the other hand reveal the legal, institu-
tional and infrastructural differences that 
require specific and adapted concepts.

7.2 Contaminated site management and 
brownfield redevelopment in Latin America

Andreas Marker, Andreas Nieters, Detlev Ullrich

ABSTRACT

Regulators and planners, national and local governments in urban industrialized regions 
of Latin America are becoming increasingly aware of the challenges and opportunities 
related to the redevelopment of abandoned inner urban degraded areas and the man-
agement of contaminated sites. Countries with rather advanced legal and institutional 
frameworks in regard to the contaminated land issue like Mexico and São Paulo State, 
Brazil, already execute brownfield redevelopment, while most countries and especially 
local governments do not yet fully realize the potentials or are not aware of hidden 
risks. Examples from selected regions and cities in Latin America are given to show, 
how brownfield redevelopment is being put into action and how German and European 
stakeholders in the present and in the future may participate to promote the issue.
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Cooperation initiatives 

Brownfield redevelopment and manage-
ment of contaminated sites are intrinsi-
cally co-related. This becomes even more 
evident in a continent, where the protec-
tion of the soil and groundwater are just 
beginning, as far as regulatory, legal and 
institutional structures are concerned.

On behalf of the German Federal Ministry 
for Economic Cooperation and Develop-
ment (BMZ), the Deutsche Gesellschaft für 
Technische Zusammenarbeit (GTZ) GmbH 
(German Technical Cooperation) since the 
beginning of the 90’s has been supporting 
Latin American regulators, environmental 
ministries and agencies to build up ca-
pacities for environmental management. 
Among others, contaminated site man-
agement has become an important issue 
in the environmental debate, especially in 
the great urban-industrial centers of the 
region. Industrialization and exploitation 
of natural resources has left its marks on 
the urban land, and countries like Brazil, 
Mexico, Chile and Argentina have recog-
nized the need to deal with the issue of 
industrial pollution and one of its sever-
est but still underestimated effects: the 
contamination of soil and groundwater. 
The main efforts in regard to building up 
institutional capacities for contaminated 
site management were undertaken by 
GTZ in Brazil – mainly in the state of São 
Paulo, Mexico and Chile. The experiences 
in these countries have shown, that con-
taminated site management and law en-
forcement will have implications on land 
use related issues such as urban planning, 
real estate market and property. GTZ soon 
realized that the contaminated site man-
agement issue has to be dealt with in a 
multistakeholder approach, involving, in 
addition to the regulators and environ-
mental authorities, also urban planners, 
financing institutions, consultants and the 
real estate market. Thus the importance 
of the brownfield issue was recognized. 
Experiences made by GTZ in Brazil show 
how a technical and regulatory frame-
work on contaminated site management 

established in the State of São Paulo in-
fluenced national awareness building and 
triggered regulations, thus disseminating 
the issue on the local level and in relevant 
sectors (construction, banks, real estate) 
and consequently leading to the establish-
ment of regulation concerning land use in 
some municipalities and moving the pri-
vate sector and investors to a behavior of 
environmental due diligence.

In Brazil, GTZ cooperates with representa-
tives of almost all above mentioned stake-
holder groups: the Federal Environmental 
Ministry (Ministério do Meio Ambiente 
– MMA) and the State environmental 
agency of São Paulo – (Companhia de 
Tecnologia de Saneamento Ambiental 
– CETESB), the Municipalities of São Paulo 
and Rio de Janeiro, the Federal Loan and 
Savings Bank – (Caixa Econômica Fed-
eral - CAIXA) as well as consultants and 
associations related to the issue. Apart 
from the bilateral cooperation with these 
stakeholders, GTZ supports the network-
ing amongst them, which has led to some 
major success stories and initiatives in 
the field of remediation and brownfield 
redevelopment, training programs and 
realization of events, also in cooperation 
with the private sector. Figure 1 gives an 
overview of the activities of GTZ which 
have been commissioned by the German 
Government (BMZ). It also contains infor-
mation on cities involved in the REDESC 
project, coordinated by the city of Stutt-
gart and funded by the EU program Ur-
bAL (REDESC, 2005).
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Contaminated Site Management 
in Latin America

Industrialization during and after World 
War II, intensive mining exploitation and 
beneficiation of raw products like ore, 
crude oil, timber as well as enhanced 
industrial growth, especially of metal-
lurgy, metal transforming and chemical 
industry in the 60’s and 70’s left its traces 
on soil and groundwater. Legislation on 
solid waste management and licensing 
of pollutant industry is rather recent in 
LA countries. Rapidly increasing popula-
tion concentration in urban centres and 
metropolis, e.g. Mexico, São Paulo, Rio 
de Janeiro and Buenos Aires turned the 
issue of solid waste disposal even more 
critical, since installations were often not 
controlled and inner urban space became 
scarce and expensive. The result was ob-
vious: landfills contaminated the soil and 
groundwater and jeopardised human 
health. In the late 80’s and early 90’s, a 
new cycle of economic reorientation and 
the increasing infrastructural difficulties in 
the mega-cities led to the exodus of

industries, as hap-
pened in Europe 15 
years earlier. The re-
sulting derelict land 
preserved stigmas 
of contamination 
and degradation, re-
mained abandoned 
and started attracting 
dwellers and illegal 
or informal occupa-
tion. Urban planners 
and regulators were 
aware of the prob-
lems, but only in the 
last years, these is-
sues are gaining 
more importance and 
consideration as far 
as legal frameworks 
and more sustainable 
urban development 
strategies are con-
cerned.

National and state regulations

A common characteristic of all countries 
is the lack of a specific legislation on the 
contaminated land and soil protection is-
sue. Mexico’s National Ministry of Nature 
and Environment (Secretaría de Medio 
Ambiente y Recursos Naturales – SEMAR-
NAT) regulated responsibility and liability 
issues in the frame of its solid waste act 
of 2003, reviewed in 2006. A recent or-
dinance defines procedures for investiga-
tion, risk assessment and remediation as 
well as legal responsibilities. (SEMARNAT, 
2006). Also soil quality and remediation 
standards for soils contaminated by hy-
drocarbons, PCB and heavy metals are 
available.

Brazil and in particular São Paulo State 
have submitted draft bills on soil protec-
tion and contaminated site remediation, 
but are still treating the issue with exist-
ing laws on pollution control, like the São 
Paulo State Law 996 and its ordinance of 
1976. São Paulo presently deals with the 

Figure 1: Selected initiatives in the field of contaminated site manage-
ment and brownfield redevelopment in Latin America, 2007.
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issue mainly by institutional guidelines 
and directives such as the guide values for 
soil and groundwater, directives for risk 
assessment and investigation procedures 
“Manual de gerenciamento de areas con-
taminadas” (CETESB, 1999).

Generally spoken, the predecessors of 
legal and normative frameworks in all 
countries are programs, which are present 
or underway also in Argentina, Chile and 
Uruguay. The National Commission on 
the Environment (Comisión Nacional del 
Medio Ambiente – CONAMA) in Chile is 
presently preparing a national policy on 
the management of contaminated sites 
(Contreras, 2006). These programs aim 
at establishing procedures on site inves-
tigation and remediation, including site 
inventories and priorization like the na-
tional program PROSCID – Programa Na-
cional para la Gestión Ambiental de Sitios 
Contaminados in Argentina (Secretaría 
de Ambiente y Desarrollo Sustentable, 
2006) and the program on contaminated 
sites of Uruguay’s National Environmen-
tal Agency “Direción Nacional del Medio 
Ambiente – DINAMA” (Savorin, 2006).

Inventories of contaminated sites are 
rather well developed in the state of São 
Paulo, where already almost 2000 sites 
have been registered, investigated and 
partly remediated. Mexico is presently 
building up its inventory SISCO – Sistema 
Informático de Sitios Contaminados and 
has already started a program for na-
tional priority sites. Both Mexico (SEMAR-
NAT) and São Paulo State (CETESB) and 
to a lesser extend Chile (CONAMA) have 
received considerable technical support 
from GTZ to build up institutional capaci-
ties for contaminated land remediation 
programs and policies in the framework 
of bilateral cooperation projects (Figure 
1).

Local governments, public funding 
and real estate transfer

Basic challenges regarding the brownfield 
issue like the regulation and permission/ 
licensing of site reutilization, the liability 

question, the competence distribution be-
tween the different administrative spheres 
and the public funding of orphan and 
abandoned sites are not yet solved in the 
Latin- American countries.

Evidently, the reutilization of contaminat-
ed and depends on the establishment of 
standards for soil use and the tight coop-
eration between environmental and local 
urban planning authorities. In São Paulo 
City, we see first attempts to streamline the 
licensing process for construction projects. 
The occupation of contaminated soils is 
orientated by soil use-related guidance 
values and the contamination situation is 
proposed to be fixed in the public registry 
of the property. Almost all new real estate 
and building projects have to undergo en-
vironmental site assessment terrains have 
potentials of being contaminated.

The CAIXA, Brazil’s main financer of ur-
ban development, housing and basic 
sanitation, has recently implemented risk 
management procedures and tools in the 
credit sector, based on environmental due 
diligence. The “REVITA” project in coop-
eration with GTZ tests and applies the 
tools in the metropolitan regions of São 
Paulo and Rio de Janeiro, where several 
residential building projects sponsored by 
CAIXA have already caused financial and 
juridical losses because of soil contamina-
tions detected too late and where on the 
other hand under leadership of the town 
planning departments, revitalization of 
derelict city areas with a great number of 
former industrial sites is being promoted. 

In Mexico, the liability issue on real es-
tate transfer is covered by the ordinance 
of the solid waste act of 2006 (SEMARNAT, 
2006). A special guideline which aims at 
the permission for real estate transfer 
and regulates liability is under develop-
ment. Authorization of reuse of contami-
nated sites is established in the frame of 
risk assessment and remediation. Besides 
these examples, no comparable instru-
ments which prevent the occupation of 
contaminated sites are known from other 
countries. Public funding for remediation 
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of contaminated sites which underlies the 
control and responsibility of the federal 
government (abandoned sites) are ap-
plied to the remediation of priority sites in 
Mexico. In the case of contaminated sites 
of the petro-industry, PEMEX (Petróleos 
Mexicanos) finances the remediation 
measures entirely.

The private consulting and remedia-
tion sector

Generally spoken, the private consulting 
sector providing services in remediation 
and investigation is not yet fully consoli-
dated and structured. In Mexico, SEMAR-
NAT published (May 2006) (SEMARNAT, 
2006) a list of 169 authorized service pro-
viders for contaminated sites investigation 
and remediation. A project to prepare the 
certification process is proposed for 2008. 
Brazil, especially the region of São Paulo 
suffers from the great heterogeneity of 
professional qualification. About 12 com-
panies are organized in AESAS, the Brazil-
ian association of specialized consulting 
companies, however without any official 
certification. Relevant international com-
panies from Germany, Europe and US are 
present or have joint ventures with local 
companies, and mostly offer services of 
high quality, while many small and less 
prepared consultants appeared in the last 
years on the presently booming consult-
ing and investigation market. The upcom-
ing market for brownfield redevelopment, 
the need of remediation of hundreds of 
gasoline spill and especially the gener-
ated impact of the renewable licensing 
procedure of industries (110,000 indus-
tries in SP State) require more qualified 
service providers, certification and quality 
management.

Cleanup and disposal infrastructure is 
to a certain degree existent in Brazil and 
Mexico, where hazardous waste dispos-
als, co-processing and hazardous waste 
incineration are part of the solutions for 
contaminated soils. However, there is rel-
atively little know-how and service provi-
sion for the management of construction 
debris, controlled demolition, physical soil 

cleaning (soil washing) and off-site bio-
remediation.

The academic sector is also an impor-
tant service and know-how provider. In 
Mexico, for example, partnerships with 
several universities like the Universities 
of Aguascalientes and San Luis Potosi 
supported the elaboration of instruments 
and the implementation of remediation 
and redeveolpment concepts. In Chile, 
the Fundación Chile, a privately organ-
ized research and development center, 
supports the CONAMA in its efforts to 
establish contaminated site management 
instruments.

Brownfield redevelopment in 
Latin America

Urban development aspects

Urban development is intrinsically related 
to cycles of economic development like the 
rural exodus caused by industrialization 
in the 60’s and 70’s of the last century. 
This resulted amongst others in important 
transformations of cities, commonly called 
urban sprawl. The population in the larg-
est metropolitan areas in Brazil doubled 
between 1970 and 2000. At the same 
time the population of their suburban 
peripheral areas has more than tripled, 
threatening environmental systems such 
as, for example, the Atlantic forest system 
of Southeastern Brazil, that still form the 
greenbelts of cities like Rio de Janeiro or 
São Paulo. The demographic growth of 
the great metropolis is very unbalanced. 
While the center of the cities are loosing 
population (for example, São Paulo about 
3% per year), its suburbs are growing 
fast (in São Paulo, up to more than 5% 
per year) (Cidade de São Paulo, 2004). 
On the other hand, city centers started 
to change their functions in the late 80’s 
and early 90’s, and industries yielded 
space to service related sectors, logistics, 
administration and commerce. The exo-
dus of (polluting) industries to peripheral 
areas of mega cities was, amongst oth-
ers, caused by problems in transportation 
and infrastructure, by environmental re-
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strictions and tax disadvantages. Like in 
Europe and the US, this process resulted 
in unemployment and social degradation, 
creating derelict land in inner urban city 
centers.

However, old production sites are begin-
ning to be reused, but the conversion 
process generally happens without inves-
tigating their environmental history. Soil 
quality is not yet a relevant factor taken 
into account in urban planning and land 
use. This doubtlessly led and still leads to 
major conflicts and negative economical 
impacts, enhanced by the social situation. 
Inner urban shanty towns with extreme 
misery grow on to the degraded and con-
taminated sites like for example waste 
dumps, abandoned factories and degrad-
ed industrial zones, frequently jeopard-
izing human health. First economic and 
social impacts are experienced, like in the 
case of the “Barão de Maua” housing com-
plex in São Paulo Metropolitan Region. 
Built on an old hazardous waste dump, 
toxic gases put at risk human health and 
are presently leading to the proposal of 
the demolition of several housing blocs. 
In this case, financial losses for banks, 
owners and builders are estimated in the 
range of several million USDollars would 
be unavoidable. 

Urban revitalization and manage-
ment of

contaminated land From the preceding 
chapter it becomes evident, that urban 
regeneration is an important emerging is-
sue in urban centres of Latin America. On 
the other hand, the issue of contaminated 
land management widely lacks legisla-
tion, appropriate institutional structures 
and financial resources to cope with the 
problem. 

Since there is no or only a weak legal and 
institutional framework that regulates 
land use in dependence of soil quality it 
makes it difficult to consider “brownfields” 
as a really existent issue of public policy. 
Brownfields are defined as inner urban 
areas which represent obstacles to eco-

nomic, ecological and social development 
because of a suspicion or real existence 
of contamination hindering their devel-
opment. From this definition it is obvious 
that the promotion of the brownfield is-
sue, in its proper sense, requires that soil 
contamination becomes an environmen-
tal issue to be legally enforced. As a gen-
eral hypothesis, with some exceptions, 
this prerequisite is not yet met in Latin 
America.

Presently the following situations in re-
spect to the reutilization of contaminated 
land are observed in Latin America:

The importance of contaminations of 
soil, groundwater and building ma-
terial for the reutilization (and the 
related impacts on human health) 
is still not recognized or contamina-
tions are in fact known, however do 
not represent a financial and legal 
restrictions for reutilization, because 
of lack of legislation, control and 
enforcement. Missing integration 
of planning and enforcement insti-
tutions enhances the problem. This 
results in a low liability and low fi-
nancial risk for the investors. Sum-
ming up, the existence or suspect of 
contamination does not have any 
influence on the feasibility of real 
estate enterprises.

Soil and groundwater contamina-
tions are properly identified and as-
sessed and legal requirements are 
taken into account. The high real es-
tate market value turns brownfield 
redevelopment by private investors 
feasible; environmental investiga-
tions and remediation/ cleanup 
measures do not compromise the 
financial viability balance.

Soil and groundwater contamina-
tions are identified, and properly 
managed. The legal and financial 
risks are evaluated. Brownfield re-
development, however, needs exter-
nal incentives to be implemented. 
These sites constitute the real chal-

1.

2.

3.
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lenge for the brownfield issue in 
Latin America.

Urban revitalization policies promot-
ing brownfield redevelopment 

In order to change the panorama 
mentionedabove, it is very important to 
implement publicpolicies that consider 
the sustainable use of theurban areas, 
trying to reduce the urban sprawl andthe 
social and environmental degradation 
of innerurban town areas by promoting 
inner urbandevelopment.

In most of Latin-American metropolises, 
localor federal governments, as well as the 
private sector, have already recognized the 
economic potential of revitalization of in-
ner urban areas. This can be triggered by 
the implantation of recreation and culture 
attractions, like in the case of the harbors 
of Belém in Brazil or in the case of Puerto 
Madero in Buenos Aires, Argentina. It also 
may be motivated by policies to combat 
social degradation, as in the case of the 
urban rehabilitation program of the City 
Center of São Paulo “Programa de Reabil-
itação Centro” or stimulated by the inter-
est to create new city districts focusing on 
commercial activities and housing pools, 
like “Ciudad Parque Bicentenario” in San-
tiago de Chile or the Technology Park “Del 
Cerro” in Montevideo, Uruguay.

Chile

The “Ciudad Parque Bicentenário”, locat-
ed in the Metropolitan Area of Santiago 
de Chile, is a good example for urban re-
vitalization, transforming the former “Los 
Cerrillios” Airport of 250 acres in a new 
self-sufficient urban district with 15.000 
housing units, commerce, small industry, 
new green parks and culture and recrea-
tion options for 50,000 new inhabitants. 
This huge urban re-qualification project, 
expected to be completed in 2010, is based 
on a local Master Plan (El Plan Maestro). 
The implantation of infrastructure and 
housing, realized with the participation of 
private investors, is managed by the Min-
istry of Housing and Urbanism (Ministério 

de Vivienda y Urbanismo) (Ministerio de 
Vivienda y Urbanismo, 2006). Existent 
contamination of soil and groundwater 
by fuel hydrocarbons apparently was not 
a hindering factor for the implementation 
of the project.

In Viña del Mar, potential brownfields exist 
in the former industrial district “El Salto” 
and in the abandoned and contaminated 
seaside fuel deposit “Las Salinas”, both 
with a great potential for urban revitali-
zation. Although Chile does not yet have 
an appropriate legislation for managing 
contaminated sites on national level, the 
brownfield issue is slowly becoming a 
challenge and motivates the municipality 
of Viña del Mar to apply instruments of 
site assessment to orientate in the future 
the reutilization of contaminated sites, 
supported by the UrbAL project REDESC 
(Solari, 2006).

Argentina

Another example for urban revitalization 
of degraded and at the same time very 
attractive areas is the old harbor project 
“Puerto Madero” of

Buenos Aires, Argentina, where mainly 
commercial and recreational activities 
have been created. (Puerto Madero, 
2007). Former infrastructure of the port 
was recycled. However, no information 
about a pre-existing contamination situ-
ation is available. For the “Riachuelo-
Matanza” basin in the southern district 
of Buenos Aires, which hosts 60% of 
the major industries of Buenos Aires, 
brownfield redevelopment activities are 
intended. Potentially contaminated sites 
are presently being mapped. One of the 
main sites identified for redevelopment 
is the federal junk yard in “Vila Lugana”, 
a 140.000 square meters property con-
taminated with lead, acids, hydrocarbons 
and solid waste. The creation of housing 
projects and commercial activities is un-
der evaluation (Picolotti, 2006).
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Mexico

The strategy to finance the remediation 
of some of Mexico´s priority contami-
nated sites clearly gears to its re-usage. 
Brownfield redevelopment is seen as an 
opportunity to finance or co-finance the 
often costly cleanups of the sites, return-
ing them to the economic cycle after re-
mediation. This policy is applied to some 
state owned sites, for example the former 
PEMEX (Petróles Mexicanos) refinery in 
Mexico DF as well as orphan sites like 
“San Felipe Nuevo Mercurio” in Zacatecas 
State. Success stories and best practices of 
brownfield redevelopment from the cities 
of Agauscalientes and Monterrey are de-
scribed in the next chapter.

São Paulo Metropolitan Region, Brazil

In São Paulo City, one of the main instru-
ments of sustainable urban development 
is the “Consorciated Urban Operation” 
(Operação Urbana Consorciada). The 
strategic Master Plan (Plano Diretor Es-
tratégico PDE) defines nine areas of Con-
sorciated Urban Operation, where the 
local government, through specific laws, 
intends to develop and revitalize degen-
erated urban and social districts. The 
financial resources come from the “Ou-
torga Onerosa”, an urban planning and 
compensation instrument which gives the 
private initiative the possibility to buy the 
right to construct above indices foreseen 
in the zoning legislation, participating in-
directly in the investment in urban infra-
structure.

A recently developed Urban Operation 
is the “Operação Urbana Diagonal Sul” 
(Southern Diagonal). It covers an area of 
2000 hectares, extending throughout the 
valley of the river Tamanduatehy in the in-
ner city of São Paulo, further on links to 
Santo André’s Tamanduatehy urban de-
velopment axis. The region of “Diagonal 
Sul” represents one of the main industrial 
districts of São Paulo, nowadays in clear 
decadence, with huge industrial ruins 
like Ford Automotive, Antarctica brewery, 
and several metallurgy, metal transform-

ing and chemical industries and the old 
installations of the Federal Railway (Rede 
Ferroviária Federal – RFFSA). Altogether, 
of the 329 existing industrial areas in the 
region with potential of being contami-
nated, about 40 major abandoned sites 
have already been identified and pre-as-
sessed for redevelopment.

Main goals of the local urban develop-
ment program, that counts on financing 
of the Inter American Development Bank 
– IDB, are: implementation of urban in-
frastructure, modernization of the rail-
road, recovery and revalorization of the 
industrial patrimony, housing and social 
infrastructure, management of contami-
nated sites and creation of new parks 
and green areas (Sales, 2006). In this 
context, an appropriate suitable identifi-
cation methodology as well as criteria for 
the redevelopment of former industrial 
sites with suspicion of contamination and 
high potential for revitalization has been 
developed with the support of GTZ. The 
urban development program “Operação 
Diagonal Sul” is a first step for the imple-
mentation of a brownfield redevelopment 
strategy, because, for the first time in Bra-
zil, it considers soil contamination as an 
important issue for future urban uses of 
derelict urban areas.

Santo André City, located in the Southern 
part of the metropolitan region of São 
Paulo, has already redeveloped several 
contaminated sites, mainly motivated by 
private interests, but well oriented by an 
appropriate local legal framework. The 
new federal University is presently being 
built on a brownfield, an old municipal 
vehicle workshop site. Both municipali-
ties, São Paulo as well as Santo André, 
actually have legal and normative regu-
lations which do not allow the reuse of 
contaminated sites without previous in-
vestigation, risk assessment and eventual 
remediation (Vaz, 2006).
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Rio de Janeiro City

The municipality of Rio de Ja-
neiro is presently implementing 
the Integrated Rehabilitation 
Plan (Plano Integrado de Rea-
bilitação - PRI) of São Cristóvão. 
This district, which was the resi-
dential area of the nobility in 
the imperial period, has gone 
through profound transforma-
tions in the last decades, los-
ing its industrial activities and 
consequently, between 1991 
and 2001, 13% of its resident 
population. The “PRI” intends 
to change occupation characteristics into 
residential and commercial use, reutiliz-
ing abandoned or underused former in-
dustrial areas (Cidade do Rio de Janeiro, 
2006). The municipality, in partnership 
with the CAIXA, elaborated an inventory 
identifying 167 properties, all of them with 
a high potential for housing projects. The 
study also identified about 20 abandoned 
former industrial sites. With the support 
of GTZ, vestiges of soil contamination 
were identified and evaluated, although 
a contaminated site management is not 
yet legally required in the construction li-
censing process. Currently, CAIXA is plan-
ning social housing projects (funded by 
public loans) on abandoned sites in São 
Cristóvão, creating up to 10,000 new res-
idential units. More than 1,500 units are 
planned on former industrial sites, like the 
former ceramic industry where detailed 
investigations are under way (Figure 2). 

As already mentioned above, CAIXA is 
presently, with the support of GTZ, devel-
oping instruments and procedures of en-
vironmental site assessment which guide 
the loan business in housing construc-
tion on former commercial and industrial 
sites with suspicion or potential of soil 
or groundwater contamination. Further-
more, products and services for the pro-
motion, support and funding of brownfield 
redevelopment initiatives on a local level 
are to be elaborated with the objective to 
qualify the bank to be a proactive broker 
of brownfield redevelopment. 

Best practices and success stories of 
brownfield redevelopment

Best practices and success stories of 
brownfield redevelopment in Latin Amer-
ica are still scarce. They do exist, where 
policies on state or local level shifts their 
priorities from the traditional issues like 
transportation, infrastructure or public 
safety to sustainable urban development, 
where public or private funding exists and 
where environmental laws, control and 
enforcement are predictable to give secu-
rity to private investments.

In this context, the project “Railway 
Workshops” in the Mexican city of 
Aguascalientes represents a very illustra-
tive showcase. The property of the more 
than 100 year’s old industrial installa-
tions, occupying an area of 89 acres, was  
transferred from the former National Rail-
way Company to the state government. At 
present, new commercial, administrative 
and recreational activities are being im-
planted. Innovative remediation technol-
ogies, soil management and soil re-usage 
strategies, under the new and modern 
solid waste ordinance, are implemented 
(Miramontes, 2006).

The “Parque Fundidora” in Monterrey 
constitutes a good example of brownfield 
redevelopment, transforming a symbol 
of industrialization into a very attrac-
tive recreational and culture area. The 
former privately owned metallurgy plant 
“Peñoles” was transferred to the state of 

Figure 2: Brownfield redevelopment project on an aban-
doned ceramic factory site, Rio de Janeiro.
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Figure 3: Brownfield redevelopment of the 
abandoned incinerator site “Sumidouro” in 
São Paulo.

Nuevo Leon, which redeveloped 
the area in the context of the 
State Development Plan 2004-
2009 in two separate phases, 
first the smelter plant and in a 
more recent phase the area of 
smelter sludge deposition. Re-
mediation and the implementa-
tion of the park are orientated 
by onsite investigations and risk 
assessment studies of 2005 and 
2006 (Estado de Nova Leon, 
2006).

The recently initiated “Sumidouro” 
Project, located in the district of Pinheiros, 
São Paulo (Figure 3), represents an excel-
lent example for public driven brownfield 
redevelopment, focusing public-private 
partnership as the main instrument of 
financing remediation. The project man-
agement is based on an intensive inter-in-
stitutional cooperation. The terrain of the 
old central waste incinerator “Sumidouro” 
is contaminated by heavy metals in soil 
and groundwater, while in the building 
material were found dioxins and furanes. 
The private investor is financing the con-
finement and remediation measures of 
the soil and in the building, as well as 
the creation of the new public park and 
the new educational and culture center. 
(Motta, 2006).

As shown in Figure 4, the project’s public 
stakeholders are: 

the district administration of Pinhei-
ros, in charge of the project man-
agement,

 the municipal environmental de-
partment, in charge of the elabora-
tion and monitoring of the remedia-
tion and revitalization plans,

 the state environmental agency 
CETESB, in charge of licensing, es-
tablishment of remedial goals and 
supporting investigation logistics 
and technology.

In this case, GTZ acts as a facilitator as 
well as a technical consultant, both in the 
context of technical cooperation projects 
with CETESB and the São Paulo Munici-
pality. 

The “Sumidouro” Project may become a 
prototype for future brownfield redevel-
opment initiatives in São Paulo because it 
integrates public incentives, professional 
inter-institutional project management, 
modern soil remediation management 
and technology, as well as the involve-
ment of private investors.

•

•

•

Figure 4: 
Stakeholder-map of the brownfield redevel-
opment project “Sumidouro”, São Paulo.
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Challenges and demands

There is still a wide heterogeneity both 
in contaminated site management as 
well as in brownfield redevelopment in 
Latin America. Urban land still does not 
have its value influenced by soil quality 
and contamination, neither soil contami-
nation always implies in soil use restric-
tions. As a general hypothesis, brownfield 
redevelopment is still not a real issue in 
urban planning and environmental man-
agement in Latin America. Nevertheless, 
GTZ experiences in Latin America show, 
that an appropriate legal and normative 
framework, like in Mexico and São Paulo 
State, are prerequisites for the promotion 
and implementation of brownfield rede-
velopment strategies and programs.

The experiences in the field of contami-
nated land management, centered es-
pecially in SEMARNAT/Mexico and CETE-
SB/São Paulo, are worth to be multiplied 
in other countries of Latin America, like 
for example: legal framework, manage-
ment tools and instruments, decentrali-
zation processes and inter-institutional 
cooperation, certifying instruments and 
quality control of the private sector, pub-
lic-private participation models as well 
as the participation of the academic sec-
tor in the implementation of remediation 
projects.

The issue of brownfield redevelop-
ment is a rather new challenge and for 
this reason, the demand is not very clear 
yet. It depends, as lined out above, on the 
consideration of soil and groundwater as 
an important asset. The cases described in 
this article show, that there already exist 
experiences with urban revitalization and 
rehabilitation, however, not always under 
the light of brownfield redevelopment. 
Sustainable urban development should 
take into account the need to revitalize in-
ner city areas by using strategies to rede-
velop brownfields, trying to reduce urban 
sprawl and protect “greenfields”. One 
of the most important future challenges 
is to harmonize environmental manage-
ment, urban planning and economic re-

quirements. There is a great demand for 
clear legal and regulative orientations 
to support urban planning and guaran-
tee reutilization of contaminated sites by 
use-oriented remediation goals, legal or 
guide-values, risk based assessment as 
well as clear liability orientations for in-
vestors and new owners.

Depending on the political and adminis-
trative structure of the countries, national, 
state or local governments constitute the 
central promoters of brownfield redevel-
opment, with emphasis on local govern-
ments in Brazil and state/national gov-
ernments in other countries. In some cities 
there already exists know-how in urban 
and architectonical development of un-
derused urban areas, PPP driven financ-
ing models, appropriated reutilization 
concepts, as well as marketing strategies.

Brownfield redevelopment, as becoming

evident by the European and US- Ameri-
can experiences, is generally in the com-
petency of local governments, frequently 
supported or even driven by state and na-
tional financing. In this context it is nec-
essary to develop and implement project 
steering mechanisms and management 
models of brownfield redevelopment at 
the local level, involving urban planning, 
economic and environmental competenc-
es. Local governments are recommended 
to develop and qualify institutional ca-
pacities on implementing instruments and 
strategies to incentive brownfield redevel-
opment, such as public start up funding, 
tax incentives, as well as special market-
ing activities and environmental commu-
nication instruments, which give informa-
tion’s to possible investors an may help to 
reduce the stigma of brownfields.

The demand for qualified profession-
als and capacity building in this working 
area is evident. Here European and US-
American experiences can give important 
inputs. The availability of instruments to 
calculate and evaluate the cost/benefit of 
brownfield redevelopment and of innova-
tive models for soil management which 
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turn feasible cost reduction through recy-
cling and adequate disposal of construc-
tion rubble are essential to be known in 
Latin America. These instruments assure 
positive ecological balances and help turn 
brownfield redevelopment sustainable.

Perspectives

In the region of Latin America exists a 
great demand for the exchange of expe-
riences and know-how and inter-institu-
tional cooperation and forums of discus-
sion. This is justified by the existence of 
considerable competency in Brazil and 
Mexico and the fact that contaminated 
site management and brownfield redevel-
opment is emerging in most of the Latin 
American countries. Therefore it seems 
more than natural, that these existing 
competencies should be multiplied in the 
region (to avoid the re-invention of the 
wheel over and over again). Furthermore 
the interchange and cooperation between 
the region and Europe, especially as far as 
the brownfield issue and new and innova-
tive topics and solutions are concerned, 
should be guaranteed in the future.

A first attempt was made by CETESB and 
GTZ in cooperation with other Latin Ameri-
can partners to build up a “Latin American 
network on control and prevention of soil 
and groundwater contamination” (CETE-
SB, 2007). The multistakeholder network 
gears to the exchange of knowledge and 
experiences in the region, promoting dis-
cussion forums, seminars and workshops, 
and shall provide the exchange of with 
Europe through the recently firmed part-
nership between CETESB and the German 
Federal Environmental Agency UBA. The 
network is expected to formally take up its 
activities in 2008.
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In the past century, the historical, social 
and economic development of the State 
of Aguascalientes was closely connected 
to railroad activities. Since 1898, the 
WNRM provided maintenance and ex-
ecuted repair of locomotives and other 
railroad equipment. Up to the decade of 
the 70´s the Aguascalientes workshops 
were considered the biggest of the Mexi-
can Republic and Latin America. They oc-
cupied 2% of the surface of the city. After 
107 years of operation, the WNRM closed 
and became part of the patrimony of the 
state.

The urbanistic revitalization and the reme-
diation of the degraded railroad site were 
part of an integrated strategy and differ-
ent studies were carry out to identify the 
demands of the community and to satisfy 
the economic development plans of the 
city and the State of Aguascalientes. With 
the firm purpose of preserving the histori-
cal patrimony of the place, the revitaliza-

tion project considered the architectural 
and historical characteristics of the differ-
ent buildings as a priority. The project pro-
posal considered the creation of different 
kinds of spaces to encourage and allow 
recreational, educational, healthcare and 
commercial activities.

With the aid of the site characterization 
clean up criteria for soil and buildings 
were established, in order to achieve ac-
ceptable health and environmental risk 
levels. 

The risk assessment considered the toxi-
cological characteristics and the environ-
mental dynamics of the most dangerous 
pollutants for different exposure scenarios 
according to the future use of each area. 
In the follow up remediation actions 
based on threshold limits for petroleum 
hydrocarbons and heavy metals were 
established. In areas with high levels of 
contamination clean up criteria were es-

7.3 Remediation and Revitalization of the former 
Workshops of the National Railroads of 
Mexico

Ruiz Saucedo Ulises, Pérez Gallegos Juan Gabriel, León Barrera José 
Guadalupe, Rodríguez Reza Luís Homero, Llamas Viramontes Javier

ABSTRACT

In Mexico, like in many other countries of the world, a growing interest exists in develop-
ing methodological frameworks that offer solutions to existing environmental problems. 
The remediation of contaminated sites requires the implementation of strategies that 
are technically and economically feasible, as well as environmentally sustainable. The 
fundamental scope of this achievements is the clean up and the urbanistic reincorpora-
tion of contaminated sites into the economic cycle for the future use and the benefit of 
society. With this focus the remediation and redevelopment of the former station and 
workshops of National Railroads of Mexico (WNRM), located in the city of Aguascalientes, 
still been carried out.
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tablished considering “short times” expo-
sure scenarios. In areas with lower levels 
of contamination, remediation actions 
were carried out with conservative clean 
up criteria in order to meet requirements 
for recreational, cultural, commercial and 
healthcare activities. 

In the first phase of the project, the re-
mediation of contaminated areas and 
buildings was achieved with economic 
resources supplied by the government of 
Aguascalientes. Today the recuperated 

and rebuild areas has become 
recreational interest of regional 
and national attractiveness. An 
example is the “locomotives re-
pair” building (picture 1 and 2), 
built in 1906, is a faithful rep-
resentative of the ancient time 
of the railroad splendor. The 
restoration works conserved 
the main structural and opera-
tive elements in such a way that 
the visitor enjoys a pleasant 
space and an educational walk 
through the building, exposing 
a great quantity of historical ob-
jects that illustrate the working 
environment of former times at 
railroad works. The building is 
already been used as a conven-
tion center.

For the near future the establishment of 
spaces for commercial purposes is envi-
sioned. It is expected that the following 
stages of the revitalization project will be 
financed with resources from the private 
sector. The project is considered a great 
contribution to the preservation of the his-
torical and social patrimony of the state 
of Aguascalientes and represents an eco-
nomic impulse for the region. 

Figure 1:
“Locomotives Repair” Building, before restoration

Figure 2: 
“Locomotives Repair” Building, after restoration
(Now convention center) 
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Introduction 

The “Tamanduatehy axis” Project is locat-
ed at Tamanduatehy’s valley, including an 
area of 12.8 km2. The project is charac-
terized as one of the main urban develop-
ment initiatives in the municipal district of 
Santo André – located in the metropoli-
tan area of São Paulo in the State of São 

Paulo –Brazil.

Historical aspects

Santo André was founded in 1553. In 
the second half of the 19th century and 
following the process of Brazilian urbani-
zation, the municipality went through a 
more intense urbanization process grow-
ing to 660.000 inhabitants presently. The 

economy of the municipal dis-
trict was characterized by the 
implementation and expansion 
of mainly chemical, metal trans-
forming and mechanic industry, 
starting in the twenties through 
the seventies with a peak of ac-
tivities in the fifties. 

In the late seventies, the munici-
pal district of Santo André start-
ed suffering from the impacts of 
deindustrialization as a result of 
changes in organization of em-

7.4 “TAMANDUATEHY AXIS” PROJECT – 
Brownfield Revitalization of Contaminated 
Areas in Santo André - Brazil

Sebastião Ney Vaz Junior

ABSTRACT

The industrialization of the municipal district of Santo André was territorially and stra-
tegically linked to Rio Tamanduatehy‘s valley and the Santos – Jundiaí Railroad, which 
made it possible to transport products to the Santos Harbour, turning the municipal 
district into one of the main Brazilian industrial pools. Starting in the seventies, the mu-
nicipal district of Santo André went through an intense industrial degradation process, 
caused by productive restructuring and social economic changes in the Brazilian Indus-
try. Such restructuring generated derelict areas in several parts of the municipal district 
causing social and environmental degradation. The “Tamanduatehy Axis” Project is an 
initiative of the Municipality of Santo André and seeks to facilitate the environmental, 
economical and social revitalization of the former industrial area at Rio Tamanduatehy‘s 
valley, focusing Brownfield redevelopment. 

Figure 1: The Tamanduatehy urban development axis in 
Santo André, Brazil
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ployment and production. The social and 
economical demands arising from this 
process required interventions to revital-
ize the abandoned industrial areas. 

The “Tamanduatehy axis” Project 

Motivated by the socioeconomic and ur-
ban  changes that resulted from the eco-
nomical restructuring process, Santo An-
dré‘s government in 1998 decid-
ed to face the and establish an 
agenda for urban and economic 
development. The “Tamandu-
atehy axis” urban development 
project was part of that strategy, 
and involved the implementa-
tion of public policies to foster 
local development, and reduce 
the vulnerability degree related 
to economic variables.

The “Tamanduatehy axis” project 
combines the efforts of the local 
Public Power, private sector and 
the community for social inter-
vention, city planning, economic 
development strategically aim-
ing at:

implementing urban inter-
vention along a strip of the territory 
of the municipal district, between  
the so called “Avenida dos Estados”, 
the Railway and “Avenida Industri-
al”, producing a new regional cen-
tre that  brings benefits to part of 
the Greater ABC Municipalities and 
neighbourhoods of the City of São 
Paulo and fosters a polycentric met-
ropolitan, regional and municipal 
integration;

creating accessibility, changing 
the former railway transportation 
system into modern metropolitan 
trains, as well as improving traffic 
circulation in the municipal district 
and the Tamanduatehy area; 

integrating areas of the city that are 
currently separated by  the railroad, 
by extensive industrial sites and by 

•

•

•

the Tamanduatehy river, using dif-
ferent means (bridges, catwalks, 
tunnels and green areas in the 
landscape), thus providing continu-
ity and urban cohesion, 

fostering the implementation of 
commerce, services, housing and 
new industry.

The main advantages of this urban area 
are: 

Privileged location in the metropoli-
tan area;

Availability of land for new enter-
prises;

Consolidated infra-structure such as 
electric power, water, sewage and  
gas, telecommunications, and pub-
lic transportation;

Consumer market, being the third 
largest in Brazil ;

Legislations allowing mixed residen-
tial and commercial use.

•

•

•

•

•

•

Figure 2: Changes in occupation and economical develop-
ment in Tamanduatehy axis, Santo André – construction of 
a shopping mall on formerly abandoned land
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Urban development – state of the 
art

Urban interventions were promoted in the 
scope of a cooperation between the local 
government and private entrepreneurs, 
and a total of 38 medium and large size 
enterprises, being 13 of commercial use, 
5 belonging to the service sector (three 
hotels), 10 industrial plants, 5 residential 
and 5 institutional enterprises were im-
plemented, privileging the mixed use of 
activities in an area which was formerly 
predominantly industrial. A total area of 
1,960 million m2 of land was made avail-
able for new activities or the expansion of 
old uses.

Urban operations were implemented and 
supported by specific laws, having in mind 
that new and never licensed uses and ac-
tivities should be established, which at 
that time still lacked legal frameworks. 
The results so far have been positive, with 
the promotion of the real estate market, 
new dynamics of land appreciation and 
expansion of the service sector such as 
hotels, universities, Shopping Malls, resi-
dential and business condominiums. The 
most significant examples implemented 
so far are: Shopping ABC Plaza, Mercure 
and Íbis hotels, TIM System, The Greater 
ABC Federal University among others. 

The great challenge however is now to 
reconcile the new sensitive uses with the 
remaining industrial activities and appro-
priate re-utilization of areas with suspect 
or existing contamination, the so called 
Brownfields, risk warden and the elimina-
tion of their impact to environmental as-
sets and human health. According to the 
contaminated sites inventory prepared by 
the State Environmental Agency -CETESB, 
about 30 areas have been registered as 
suspected areas in Santo André’s “Tama-
nduatehy axis”).

The Greater ABC’s Federal Uni-
versity revitalization project

Presently the federal government is pro-
moting a change of use in the property of 
the former municipal general workshops, 
to build a Federal University in this place.  
Here the municipal administration owned  
administrative buildings and vehicle main-
tenance workshops with underground fuel 
tanks, oil deposits, and electricity trans-
formers in an area of about 700 m2. 

Petrol hydrocarbon contamination was 
detected in the groundwater and has to 
be taken into account in the lay out of 
the architectural project of the universi-
ty. A preliminary estimate of 50 soil and 
groundwater sampling points was made 
with a total of 100 soil samples and 50 
water samples, to be analyzed for param-
eters in BETX, PAH, TPH, PCB and other 
chlororganic compounds, propagation 
modelling which takes into account the 
„jigging“ effect of (dispersion) floods, risk 
assessment, excavation and treatment of 
about 15,000 tons of soil and polluted 
concrete in bio piles, pump and treatment 
of free phase and monitoring of the un-
derground water.

SEMASA is responsible for part of the 
environmental licensing, the control and 
monitoring of the contaminated site re-
mediation measures, the articulation with 

Figure 3:Excavations of contaminated soil in 
the future Greater ABC Federal University, 
Santo André
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other municipal and state agencies and 
for assuring the safe future use of the 
area. The applied methodology of site 
investigation and remediation are based 
on experiences carried out in the REDESC 
project in cooperation with the City of 
Stuttgart in the framework of the URB AL 
program of the European Union.

Conclusions 

It is expected that the Federal Universi-
ty Project may be a pilot and showcase 
which motivates further Brownfield devel-
opment in the future, although the project 
is ran by the public sector and counts 
exclusively on  public financing. Future 
projects in the surrounding areas have 
to be implemented under conditions con-
trolled by the market controlled and the 
cost/benefit must be evaluated case by 
case. The lessons learnt are undeniable, 
and the largest progress consists in the 
consolidation of guidelines and specific 
laws regarding the use and occupation 
of the soil, as approved and consolidated 
in the master plan. Another great value  
of the Tamanduatehy Axis project is the 
construction of  new urban dynamics that 
promote  social inclusion,  environmental 
recovery,  assuring the participation of the 
community and creating  an appropriate 
atmosphere for  the implementation of 
new enterprises and  urban transforma-
tion with differentiated patterns for  every 
area  included in the project. 
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Introduction

The picture of environmental degradation 
in cities, an inheritance of the peripheral 
growth urbanization model and socio-
spatial segregation, currently demands 
that the country and its federative enti-
ties work together with greater efficiency 
towards an articulated development of 

urban policies. Caixa Econômica Federal 
- CAIXA, along with the Ministry of Cities 
(Ministério das Cidades) which was cre-
ated in 2003 as a result of this demand, 
is playing a major role in the implemen-
tation, operationalization and articulation 
of urban development policies. 

In order to promote the continuous im-
provement for the quality of life 
of the population, CAIXA has, 
in the last few years, fomented 
the balanced and sustainable 
use of the urban soil as an es-
sential mechanism for social and 
economic development of cities. 
This is a complex activity which 
requires that a series of institu-
tional instruments, regulated the 
National City Bylaws (Estatuto da 

7.5 CAIXA ECONÔMICA FEDERAL – the Brazilian 
Federal Loan and Saving Bank Promoting 
Sustainable Urban Development

André Luiz de Souza Castro, Jean Rodrigues Benevides

ABSTRACT

Environmental degradation in cities, an inheritance of the peripheral growth urbaniza-
tion model and socio-spatial segregation, these are the challenges and currently de-
mands for Brazil and its federative entities towards an articulated development of urban 
policies. Caixa Econômica Federal - CAIXA along with the Ministry of Cities are in charge 
of implementation, operationalization and articulation of sustainable urban develop-
ment policies, including brownfield redevelopment strategies. Ppresently, CAIXA is im-
plementing environmental site assessment procedures and instruments which guide the 
loan business in housing construction on abandoned, sub utilized in downtown areas or 
former industrial sites. Moreover, products and services for the support and funding of 
Brownfield redevelopment initiatives on a local level are going to be elaborated with the 
objective to qualify the bank to be a proactive broker of brownfield redevelopment.

Figure 1: Urban rehabilitation pro-
gram of downtown areas In with 
CAIXA’s support, Rio de Janeiro
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Cidade), are used in an integrated man-
ner (Brasil, 2001). 

CAIXA is the major urban development 
fomenting agent in Brazil, in segments 
such as housing, environmental sanitation 
and urban infra-structure. In 2005 alone, 
R$ 13.6 billions were invested in hous-
ing and R$ 2.08 billions in environmen-
tal sanitation contracts, involving projects 
in water supply, sanitary sewage, urban 
drainage and solid waste. In agreement 
with the public policies of the Federal 
Government, CAIXA especially invests in 
the production of housing units, to fight 
the high Brazilian deficit in this area. 

Policies for Urban Development

At a local level, the Master Plan is an ex-
tremely important instrument for urban 
management and has become manda-
tory for about 1,700 Brazilian municipali-
ties in compliance with the City Bylaws. 
The Ministry of Cities in cooperation with 
CAIXA, promoted in 2005 a national 
capacity building and mobilization cam-
paign aimed at supporting cities to carry 
out these plans in a participatory and in-
clusive manner. Currently, 78% of these 
cities have already prepared their Master 
Plans, an important milestone in the con-
solidation of urban planning as an effec-
tive instrument for the management of 
Brazilian cities. Furthermore, the Federal 
Government, represented by CAIXA, the 
Ministry of Cities, Ministry of Culture and 
other partners has recently established 
a new paradigm in the Brazilian urban 
policy incorporating the rehabilitation of 
downtown areas within its major frame-
work. These areas, usually degraded, 
rather than hindering development, may 
be an important potential factor to trigger 
sustainable economic and social growth 
of cities, using already existing resources 
- buildings, infrastructure, as well as his-
torical, cultural, environmental and social 
patrimony (Brasil, 2004). 

As preliminary initiatives to consolidate 
this trend in Brazil, CAIXA launched in 
2000 the Historical Sites Rehabilitation 

Program, and established a technical co-
operation program with the French gov-
ernment, which intends to develop finan-
cial solutions, methodologies and specific 
instruments in urban rehabilitation. This 
experience supported the elaboration of 
a National Urban Development, by the 
Ministry of Cities, This policy establishes 
as one of its guideline that downtown are-
as should aim at population re-settlement 
with economic activities and low-income 
housing as opposed to the urban devel-
opment model based on so called “urban 
sprawl” - the peripherization of the lower 
income population and abandonment 
and underutilization of consolidated ar-
eas provided with infrastructure.

Moreover, CAIXA has established part-
nerships with owners of large empty or 
underutilized estates in the major cities 
of the country to rehabilitate and inte-
grate them with the city, such as the Un-
ion’s Patrimony Secretariat (Secretaria do 
Patrimônio da União - SPU), the Federal 
Railway (Rede Ferrorviária Federal – RFF-
SA) and the National Social Security Insti-
tute (Instituto Nacional de Seguro Social 
- INSS). Among other actions, part of the 
national policies, two programs require 
special importance taking into consid-
eration the urban inheritance of lack of 
planning and social-spatial segregation 
of Brazilian cities: 

Strengthening of Urban Manage-
ment,

Urbanization, Regularization and 

•

•

Figure 2: Downtown Rehabilitation Program, 
Salvador de Bahia, Brazil. 
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Integration of Informal Settlements.  

These programs operationalized by 
CAIXA, on behalf of the Ministry of Cities, 
have dedicated resources of the Federal 
Government to elaborate Community-
Based Master Plans and to pursue land 
tenure. 

CAIXA, finally, has expanded its participa-
tion in the urban policies of the Federal 
Government, establishing cooperation 
agreements to operate the major pro-
grams, and credit lines that reach a larger 
population group, especially for housing 
of social interest and establishing part-
nerships for technical and institutional 
support to the cities and ministries. These 
actions, when combined and articulated 
have a strong impact on city manage-
ment, which in addition to strengthening 
its role as a major urban development 
fomenting agent, enhances its challenge 
to meet the needs of cities from different 
regions in the country. 

Environmental site assessment 
and brownfield redevelopment in 
the context or urban revitaliza-
tion 

As shown above, CAIXA has carried out 
activities to encourage the redevelopment 
and revitalization of underused areas or 
in areas undergoing urban degradation. 

The rapid Brazilian urbanization proc-
ess, the demand for housing and services 
and the growth of cities was followed by 
a change in the urbanistic and socioeco-
nomic profile of large cities, which has led 
to the need to occupy properties, estates 
and plots in areas where there used to be 
industrial activities or were used for solid 
waste deposit, often contaminated. Such 
conditions require prevention measures 
and precaution when defining the use of 
these properties to avoid human health 
risks for the population using or living in 
real estate around or at these plots, as 
well as to minimize operational and fi-
nancial risks inherent to investments in 
enterprises in these areas, where con-

tamination is suspected or detected.

To cope with this situation, CAIXA, by 
means of the cooperation with the Fed-
eral Environment Ministry (MMA) and GTZ 
- German Agency for Technical Coopera-
tion has developed, in the context of the 
so called “REVITA” project, procedures 
and instruments of environmental due 
dilligence to manage environmental and 
economic risks related to the reutilization 
of former commercial or industrial sites. 
The methodology consists of a sequen-
tial procedure, using simple instruments 
to identify contamination indices in plots 
and in the property periphery. In a sec-
ond phase, a preliminary environmental 
site assessment leads to the characteriza-
tion of contamination indices, its risk as-
sessment and the elaboration of a scope 
for technical investigation measures thus 
providing guidelines for a confirmatory 
investigation, working as a economic and 
legal control instrument in the context of 
brownfield redevelopment activities. 

The implementation of this methodology 
is accompanied by the capacity building 
of Caixa’s staff. The pilot application and 
implementation of these procedures has 
shown to be effective in identifying plots 
which are inadequate for housing, there-
fore, avoiding human health risks and 
losses for Caixa and other stakeholders. 

Figure 3: Rehabilitation of abandoned build-
ings and former industrial sites, Mangueira, Rio 
de Janeiro
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Conclusions

It is CAIXA’s goal, as the main social and 
urban development agent of Brazil, in 
partnership with other stakeholders in 
the municipal sphere, to be prepared to 
safely invest in possible activities towards 
brownfield redevelopment, recognizing 
the economic potential of revitalization of 
degraded inner urban areas and at the 
same improve environmental and social 
conditions to promote a sustainable ur-
ban development.
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Municipal experiences 

In the 1980s, contamination in inner urban 
areas of Stuttgart generated considerable 
financial losses in the purchase and sale 
of plots of land. Since 1992 the city has 
developed and implemented a system-
atic management of contaminated areas. 
Thanks to the systematic registration of 
all areas suspected to be contaminated, it 
is possible to know today which sites are 
expected to contain harmful substances 
(Landeshauptstadt Stuttgart 2002). This 
way, experts on contaminated areas can 
develop adequate solutions in early stages 
of redevelopment, which guarantee both 
the required environmental remediation 
and a sustainable, efficient, and eco-
nomic realization of Brownfields revitali-
zation projects (PROSIDE-Partner 2006). 
A cooperation of urban development, 
environmental protection, economical 
promotion and real estate management 

was implemented. Thus it was proven that 
very often the required environmental re-
mediation is only successful in interaction 
with urban regeneration measures. This 
way, a win-win situation could be reached 
in Stuttgart.

The interchange of knowledge and exper-
tise, as well as the creation of networks, 
has proven to be an effective way of co-
operation between different cities. These 
activities impart experts a good insight 
in the experiences and methodologies of 
other partners. The development of com-
mon projects produces even higher ben-
efits, since these demand the additional 
adaptation and implementation of new 
work methods in the specific areas of the 
different partners. 

The Municipality of Stuttgart, encouraged 
by promotional programs of the European 
Union, has participated in a variety of in-
ternational projects in previous years. In 

7.6 Experiences of cooperation between Europe-
an and Latin-American cities in the field of 
Brownfield revitalisation

Hermann J. Kirchholtes, Nicolas Leyva Douat

ABSTRACT

The municipality of Stuttgart developed a procedure of contaminated sites management. 
Based on this, a strategy for sustainable Brownfield revitalisation arose in close coop-
eration of urban development, environmental protection, real estate management and 
economic promotion. These experiences were the starting position of the REDESC project, 
an European - Latin American cooperation project funded by the European Union. Five 
municipal partners from Latin America and European established a cities network. Dur-
ing the project, a wider cooperation with the German Technical Cooperation (GTZ) and 
CETESB, the state environmental department of Sao Paulo emerged. Thus a stable net-
work could be established. Common international projects were proved to be an effective 
way of interchanging successful strategies for Brownfield revitalisation in an effective 
and enduring way.
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these projects specific measures are car-
ried out exemplarily within a defined time 
and financial framework. One example 
of successful cooperation between Latin-
American and European cities in the area 
of rehabilitation of Brownfields is the EU 
funded project REDESC. Based on the ex-
periences gained, the project proposal RE-
USO aims at the integration of the public, 
private consulting, political and research 
sectors. More experienced partners from 
Europe and Latin America will transfer 
their knowledge to less experienced cities 
in Latin America. 

The URB-AL Project REDESC 
– Rehabilitation of Contaminated 
Areas for the Sustainable Inner 
Development of the City

From 1995 to 2006, the Program URB-
AL from the European Union connected 
and promoted a total of 13 thematic net-
works of cities and regions in Europe and 
Latin America. The network N°6 “Urban 
environment” aimed at the improvement 
of the socioeconomic conditions and the 
living quality of the population, especially 
through an adequate development of in-
ner urban areas. In the framework of this 
network, Stuttgart applied for and coordi-
nated the project REDESC, which began in 
March 2004 and ended February 2006. 
Partners in the project were the Province 
of Treviso (Italy), the Municipality of Tres 
de Febrero (Argentina) and the cities of 
Santo André (Brazil) and Viña del Mar 
(Chile) (REDESC-Partner 2005). 

In the REDESC Project, the partners had 
the chance of implementing different pro-
cedures for the investigation and evalu-
ation of contaminated areas for the re-
development of Brownfields. This was an 
ambitious and complex challenge, since 
a wide variety of aspects and interests 
needed to be taken into account and co-
ordinated to attain this objective. An ad-
equate management of environmental 
damages produced by harmful contami-
nants (such as dioxins, furans, solvents, 
pesticides, heavy metals and creosotes) 
demands experience and interdisciplinary 
cooperation.

With help of the REDESC project it was 
possible to organize and promote the 
necessary activation of private experts to 
carry out the investigations on the contam-
inated sites and to interlock remediation 
and urban development. The participants 
overcame their sectoral operation meth-
ods in favor of a networked methodology. 
The following questions were clarified on 
the part of the urban planning:

Is the planned urban land use in a 
redevelopment project put at risk by 
existing harmful substances in the 
soils?

Which remediation measures are 
required for the removal of the 
contaminants that affect human 
health?

In the course of REDESC, the partners 
developed strategies for the analysis of 
contaminated areas oriented to the future 
land uses. With this objective, the part-
ners set specific goals according to their 
particular situations and aims. The work 
plans for each partner were established 
in three joint workshops. Additionally, in 
the workshops, the evaluation of the in-
vestigation results was undertaken and 
recommendations for following proce-
dures were developed. The activation of 
private experts for the investigations on 
contaminated areas proved to be help-
ful and deciding for the continuation of 
the measures beyond the duration of the 

•

•

Figure 1: The REDESC-Partnership
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project. That was especially the case with 
the German Technical Cooperation (GTZ) 
and the environmental department of the 
Federal State of Sao Paulo (CETESB). This 
way it was possible to support the partners 
in LA in an efficient and continuous way. 
Thanks to the integration of CETESB it was 
possible to guarantee that all measures 
carried out were in accordance with the 
requirements of the competent supervi-
sory authorities. As a result a robust net-
work was established that remains after 
the conclusion project.

REUSO – A Brownfield revitalisa-
tion project proposal

The project proposal REUSO (Reuse of 
inner urban areas) , in cooperation with 
German Technical Cooperation (GTZ) and 
the Center for Ecology & Development 
(KATE as an NGO) is a project proposal 
that aims at the transfer of knowledge to 
cities in Latin-America. The main objec-
tive is the practical implementation of ad-
vanced strategies in Brownfield revitaliza-
tion, based on the successful examples of 
Europe, Mexico and Brazil.

In REUSO, pilot projects will be implement-
ed in Latin American cities. The measures 
aim at an integration of urban planning, 
environmental protection and financing 
strategies. A broad public and political 
involvement leads to an improved accept-
ance in the community, the politic and the 
public administration. New financing con-
cepts like PPP approaches will be applied. 
The pilot actions will lead to an adoption 
of the methodology to the different na-
tional legislations and settings. Further-
more, the creation of a network between 
the municipalities involved will become a 

common basis for the exchange of expe-
riences, especially by means of concrete 
projects. 

The participation of citizens, especially 
from the neighborhood of the sites, will 
make the process more democratic and 
transparent. To attain this objective, RE-
USO provides measures for communica-
tion, discussion and diffusion of strate-
gies, measures and results. 

The involvement and integration of differ-
ent institutions like public administration, 
research facilities, states agencies, other 
municipalities, or political circles will im-
prove a broad acceptance of the strate-
gies. The specific skills and competences 
of the practitioners and decision makers in 
the participating cities will be improved. 

The duration of the project will be 4 years. 
Potential partners are Sao Paulo (Brazil), 
Santo André (Brazil), CETESB (Brazil), Viña 
del Mar (Chile), CONAMA (Chile), Bogotá 
(Colombia), Querétaro (Mexico), City of 
Milan (Italy), Province of Treviso (Italy), 
GTZ (Germany/Brazil), KATE (Germany), 
and Stuttgart (Germany).

REUSO is conceived as an international 
project within the “Latin American net-
work on the management and prevention 
of contaminated land and redevelopment 
of Brownfields”, in which partner cities 
of Latin America and Europe implement 
sustainable development concepts for the 
rehabilitation of inner urban areas, im-
proving urban quality and guaranteeing 
ecological sustainability. REUSO aims at 
a sustainable urban development by re-
ducing the demand for new settlement 
areas (slowing urban sprawl), revitalizing 
Brownfields and protecting and rehabili-

Figure 2: Brownfield revitalisation
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tating soils and groundwater.

Conclusions on the cooperation 
of European and Latin-American 
cooperation

The knowledge-transfer offers an impor-
tant fundament for the improvement of 
the revitalization of Brownfields. However, 
it is important to take into account that 
even within Europe and Latin-America 
there are considerable differences con-
cerning legal, organizational and concep-
tual aspects. This applies to both urban 
planning and environmental protection. 

For this reason, common international 
projects are an effective way of inter-
changing successful strategies and adapt-
ing them abroad, within a framework 
of reciprocal support based on existing 
networks. Clearly defined projects, with 
previously stipulated measures and ob-
jectives, contribute considerably to a fruc-
tuous interdisciplinary cooperation. The 
realization of projects is an adequate way 
to guarantee the necessary adaptation of 
concepts to the specific legal and organi-
zational conditions in the partner cities.

In the European-Latin-American project 
REDESC, the scientific transfer and the im-
plementation of measures, according to 
the specific case of each partner, proved 
to be an important component for the 
improvement of Brownfield revitalization. 
Especially interesting are the concepts 
concerning urban planning, environmen-
tal protection and financing. Above all, in-
ternational projects are an efficient way of 
generating general consciousness on the 
importance of cautiously handling limited 
resources and on a sustainable develop-
ment of urban areas. 
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7.7 The U.S.-German Bilateral Working Group: 
Collaborative Engineering and Scientific Re-
search for a Sustainable Future. Results from 
Phase 3 (2000-2005) and Beginning Phase 4 
(2006-2010). 

Maike Hauschild, Dale Medearis, Ann Vega

ABSTRACT

Since 1990, the United States and Germany have worked bilaterally to identify, under-
stand and apply innovative technologies and policies for remediation and sustaina-
ble revitalization of contaminated sites in each country. The last sixteen years (= three 
Phases) have produced remarkable benefits in both countries. Cities in the U.S. such as 
New York City, Chicago, and Buffalo are applying redevelopment strategies from Germa-
ny’s Ruhr Valley. Washington DC is applying “green” roof and low-impact development 
stormwater systems from Stuttgart to redevelop its brownfields. In 2006, cooperation 
between Germany and the U.S. entered a fourth phase of collaboration. Phase 4 of the 
partnership will focus on long-term holistic solutions for sustainable revitalization. Re-
gional land-use planning, project management, and site design and landscape, will be 
studied as integral elements of sustainable revitalization. 

Introduction 

The U.S.-German Bilateral Working 
Group (BWG) originated in 1990 in order 
to share and transfer information, ideas, 
tools, and techniques regarding environ-
mental research. The U.S. Environmental 
Protection Agency (USEPA)/Office of Re-
search and Development (ORD) and the 
German Federal Ministry for Education 
and Research (BMBF) developed this part-
nership. Initially, EPA and BMBF worked 
together in Phase 1 (1990-1995) to eval-
uate innovative treatment technologies 
for contaminated sites. Much of this early 
research cooperation was dedicated to 
learning about each country’s sampling 
and analytical methods and quality as-
surance procedures, in addition to learn-
ing about each organization’s respective 
mission and policies. From 1990-1995, 
five innovative treatment technologies 
were evaluated in the U.S. and five in 

Germany. U.S. and German sampling 
and analytical methods were used in both 
countries. USEPA and the BMBF focused 
primarily on developing and implement-
ing quality assurance procedures for the 
sampling and analytical methods and 
also quality management procedures for 
the overall technology evaluation. During 
Phase 2 (1995-2000), the quality assur-
ance/management procedures devel-
oped in Phase 1 were evaluated with ten 
additional technology evaluations (five in 
each country). In the U.S., Phases 1 and 2 
resulted in a refinement of quality assur-
ance/management procedures for tech-
nology evaluations. For Germany, Phases 
1 and 2 resulted in the German Standard 
Procedures for the Evaluation of Remedial 
Technologies (DETAD). Additionally, many 
of the site remediation technologies were 
implemented and their evaluation infor-
mation was transferred to other coun-
tries.
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In 2000, EPA and BMBF decided to contin-
ue their cooperative activities in Phase 3 
with a focus on removing obstacles to the 
revitalization of potentially contaminated 
sites (e.g., brownfields). During Phase 3, 
products were developed in each 
country that will continue to be 
tested and refined over the next 
several years. USEPA and BMBF 
are now beginning Phase 4 of 
the BWG, which will focus on 
sustainable land revitalization. 

The following sections provide 
details regarding the evolution 
and applications of ideas and 
products developed as part of 
Phase 3 of the BWG.  Addition-
ally, the authors share details of 
the Phase 4 workplan and the 
strategies that U.S. and German 
practitioners will pursue in their 
efforts to share and apply les-
sons, technologies, and policies 
from each country.

Phase 3 (2000-2005)

Organization

While USEPA and BMBF are the lead or-
ganizations for the BWG, many other or-
ganizations became involved in Phase 3. 
USEPA’s Office of Brownfields Cleanup 
and Redevelopment (OBCR) joined ORD 
as a co-lead. ORD was responsible for 
program management in the U.S. while 
GSF GmbH was responsible for program 
management in Germany. The core work-
ing group in Germany included: Ferber, 
Graumann und Partner, Probiotec GmbH, 
Difu, and Universität Stuttgart. In addition 
to USEPA’s primary contractors, Tetra Tech 
EM Inc. and Neptune and Company, Inc., 
USEPA invited the Interstate Technology 
Regulatory Council (ITRC), a state-led or-
ganization, to assist in Phase 3 research 
as part of the core working group. “Mod-
el projects” (projects that were successful 
in one or more aspects of revitalization) 
were selected in both countries in order 
to develop the Phase 3 products. Experts 
in both countries from federal agencies, 

state and local governments, universities, 
developers, and non-governmental or-
ganizations (for example, Northeast-Mid-
west Institute) also participated in product 
development.

Goals

USEPA and BMBF agreed to the following 
goals for Phase 3:

Facilitate equitable land use

Facilitate faster redevelopment of 
sites

Allow greater independence from 
public money

Enhance benefits to society

These are similar to OBCR’s goals, which 
are to:

Protect the Environment: address 
brownfields to ensure the health 
and well-being of America’s people 
and environment

Promote Partnerships: enhance 
collaboration and communication 
essential to facilitate brownfields 
cleanup and reuse

Strengthen the Marketplace: provide 

•

•

•

•

•

•

•

Figure 1:
The Bilateral Working Group in Saarbruecken, Germany
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financial and technical assistance to 
bolster the private market

Sustain Reuse: redevelop brown-
fields to enhance a community’s 
long-term quality of life

Approach

The purpose of Phase 3 was to help re-
vitalization practitioners overcome obsta-
cles to revitalization. The USEPA and BMBF 
followed a systematic approach for each 
phase of the BWG. For Phase 3 this in-
cluded five steps: (1) baseline workshops, 
(2) feasibility studies, (3) product devel-
opment, (4) beta testing of products, and 
finally (5) transferring information, tools, 
techniques, and approaches through 
publications, websites, and conference 
presentations. 

Step 1 was to hold baseline workshops 
in each country to identify potential revi-
talization obstacles. In 2001, representa-
tives of each revitalization stakeholder 
group (for example, bankers, developers, 
lawyers, community representatives, en-
vironmental specialists, economists, local 
governments, etc.) attended a baseline 
workshop in their home country. A few 
BWG members attended both baseline 
workshops. A list of obstacles was devel-
oped and then evaluated during the fea-
sibility studies (Step 2).

Following the baseline workshops, USEPA 
and BMBF developed feasibility study re-
ports to compile the information regard-
ing obstacles collected from the baseline 
workshop participants and to decide which 
obstacles would be researched further by 
the BWG. The intent of the USEPA and 
BMBF was to provide tools, approaches, 
and technologies to overcome barriers 
to revitalization. Over 40 obstacles were 
identified including: identifying public 
and private financing options, evaluating 
and communicating environmental risks, 
addressing fear of liability (uncertainty), 
accessing information, communicating 
effectively with the community, creating a 
vision, and obtaining political support.

•

In Step 3, the BWG developed tools to 
assist revitalization stakeholders in over-
coming the obstacles identified and to 
meet the Phase 3 goals. USEPA and BMBF 
determined that two tools (one in the U.S. 
and one in Germany) would be devel-
oped, but that the Working Group would 
use similar approaches and information 
in order to develop them. For example, 
USEPA and BMBF used and shared infor-
mation collected from the open literature 
and the internet, model projects in each 
country, national and international con-
ferences, discussions with experts, and 
joint workshops.

USEPA and BMBF jointly developed and 
held five workshops in order to collect 
further information where data gaps were 
identified. The topics were: 

Economic Tools – Charlotte, North 
Carolina in November 2002

Project Management and Marketing 
– Saarbruecken, Germany in May, 
2003

Environmental Risk Assessment and 
Communication – Portland, Oregon 
in October 2003

Social Acceptance – Leipzig, Ger-
many in June 2004

Sustainable Reuse – St. Louis, Mis-
souri in September 2004

USEPA compiled the presentations, dis-
cussions, and small group exercises on 
CDs that can be obtained free of charge. 
Information for ordering copies of CDs, 
and summaries of each workshop, can 
be obtained on the BWG website (www.
bilateral-wg.org under ongoing activities, 
workshops).

The information collected from the lit-
erature, internet, model projects, confer-
ences, discussions, and joint workshops 
were incorporated into two comparable 
tools. In the U.S., Sustainable Manage-
ment Approaches and Revitalization Tools 
– electronic (SMARTe) is being developed; 

•

•

•

•

•
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while in Germany, the START-UP Plan was 
developed. SMARTe is a web-based deci-
sion-support tool that will allow users to 
evaluate future reuse scenarios in a multi-
criteria decision analysis framework. It is 
intended to be used by a diverse group 
of stakeholders working together to re-
vitalize a potentially contaminated site. 
The current version contains information, 
links, best practices, electronic analysis 
tools, and presentation/communication 
assistance. The START-UP Plan is intended 
to guide users to develop a target-group 
specific, integrated project and business 
plan that is tailored to a specific brown-
field. It helps to organize available, but 
often unstructured information, and 
draws attention to the details necessary 
for information transfer and communi-
cation between involved parties, project 
planning and securing project funding. 

Step 4 of the approach is the testing of 
SMARTe and the START-UP Plan. Feedback 
on the products is being obtained through 
various mechanisms including the SMARTe 
web-site and demonstrations at work-
shops, conferences, and on webcasts. Ad-
ditionally, sites at various stages of rede-
velopment were selected in 2005-2006 to 
test the products thoroughly. These “beta 
test projects” are being asked to use the 
products and provide direct feedback re-
garding the usefulness and usability of 
the tools and information.

As part of Step 5, joint conferences were 
held in Germany and in the U.S. in or-

der to present summaries of each of the 
joint workshops and to introduce SMARTe 
and the START-UP Plan to a large group of 
stakeholders. The summary conference in 
Germany was held in Berlin in April 2005. 
The summary conference in the U.S. was 
held in Denver, Colorado in November 
2005. The conference presentations, 
question and answer discussions, and the 
expert panel discussions were strongly tied 
to the status of SMARTe and the START-UP 
Plan. Comments received will contribute to 
the further development of the products. 
Attendees provided suggestions for the 
practical application of SMARTe and the 
START-UP Plan and identified additional 
research needs.  Additionally, webcasts, 
workshops and conferences are being 
used to introduce/demonstrate SMARTe 
and the START-UP Plan to potential users 
and to raise the awareness of the exist-
ence of these tools and their status. 

Phase 4 (2005-2010)

Goals (U.S.)

Phase 4 of the BWG will sustain and en-
hance the work of Phase 3 through the 
development and application of mutually 
beneficial technologies, strategies and 
decision tools to redevelop contaminated 
lands in both countries. However, Phase 4 
will look specifically at the development 
and application of tools and innovative 
programs in relation to regional issues 
affecting redevelopment of contaminated 
properties. 

Like Phase 3, under Phase 4, SMARTe will 
serve as a primary channel through which 
the data and innovation from abroad will 
be channelled and applied. The guiding 
theme framing the research will be cri-
teria and indicators for sustainable deci-
sions in land management.

Approach

The testing and exchange of informa-
tion will be organized around six work-
ing groups - three in the U.S. and three in 
Germany. The U.S. working groups have 
organized their work around high-priority 

To order Workshop CDs (free)
http://www.epa.gov/nscep/ordering.htm

Workshop Order Number

Economic Tools 600C03001a

Project Management 
and Market Strategies

600C05002

Risk Assessment/Com-
munication Tools

600C04099

Social Aspect 600C05009

Sustainable Reuse 625C06001

Table 1:
Instructions for Obtaining Workshop CDs
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domestic themes affecting the role of de-
sign, project management, and regional 
land-use planning.  Special attention will 
be given to the transfer of innovative de-
sign, project management and land-use 
from Germany to the U.S.  The choice to 
focus on regional land-use planning ema-
nated from interests in the U.S. to learn 
more about the broad but important uni-
verse of governance, infrastructure, and 
financing issues  and their influence on 
sustainable redevelopment of contami-
nated lands. The focus on design emerged 
from growing appreciation in the U.S. of 
the influence of design and “green” infra-
structure on contaminated land redevel-
opment.  The focus on brownscape design 
also emerged from needs for tools to sus-
tainably redevelop abandoned mine sites. 
Through the development of case studies 
and convening of landscape practition-
ers, new tools will be developed to assist 
stakeholders in the evaluation of revitali-
zation alternatives for abandoned mines 
and other industrial sites.  The decision 
to concentrate on project management 
emerged out of awareness that regional 
redevelopment is a long-term and com-
prehensive effort requiring inclusion of 
multiple social, economic, and environ-
mental concerns. These concerns require 
thoughtful integration in order to reduce 
costs, redundancy and accelerate clean-
up.

To further harmonize and strengthen the 
transfer of innovative technologies, tools, 
and programs between both countries, 
four U.S. brownfields practitioners have 
been selected to work with their German 
counterparts from the REFINA projects 
(see REFINA program description below). 
The four U.S. practitioners offer a unique 
union of experience with contaminated 
land redevelopment projects in Germa-
ny, regional redevelopment and innova-
tive project management strategies, and 
proven experience with the transfer and 
application of innovation. The project 
practitioners reflect redevelopment ef-
forts in:

Portland, Oregon (regional govern-
ance and urban land-use planning)

Niagara Falls, New York (shrinking 
cities and bi-national regional coop-
eration) 

New York City, New Jersey and Con-
necticut (regional planning)

Georgetown, Connecticut (“green” 
design and private finance).

Goals (Germany)

Bilateral cooperation under Phase 4 in 
Germany will fall under selected research 
projects funded under the „Research for 
the Reduction of Land Consumption and 
for Sustainable Land Management” (RE-
FINA) program – a program under the 
Federal Government’s National Strategy 
for Sustainable Development.  The aim of 
the Federal Government’s National Strat-
egy for Sustainability is to reduce the con-
sumption of open space for housing and 
transport to one-third of the present con-
sumption – to 30 hectares/75 acres per 
day by the year 2020. In order to provide 
a scientifically reliable basis for decisions 
and measures, REFINA grants are used 
in the development and testing of inno-
vative concepts for the reduction of land 
consumption to achieve a multitude of 
goals.  These goals include the protection 
of the environment, economic growth, the 
provision of socially compatible housing, 
quality of urban building, and mobility. 
With this program BMBF supports projects 
for efficient land use which develop and 
implement in particular utilization con-
cepts for brownfield sites in city centres 
with a total of about 20 million Euros 
(more details see REFINA paper in these 
proceedings). Innovations are, however, 
generated mostly at the interfaces of dif-
ferent disciplines. Interdisciplinary coop-
eration is therefore of outstanding impor-
tance for changing course in the use of 
natural resources. Furthermore, the inter-
national cooperation of REFINA projects 
with practitioners from the U.S. will prove 
the developed concepts and are expected 
to strike new and unconventional paths 

•

•

•
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for sustainable land use management in 
Germany.

Approach

The testing of concepts and exchange of 
information will be established on running 
REFINA projects in the focus of “Regional 
and Local Land Revitalization Planning.” 
Six projects have been selected working 
on best practice solutions applicable in 
other cities and regions in Germany. Each 
project involves researchers but also re-
gional and local planning institutions.

The project REGENA in the Neckar-Alb re-
gion constitutes an innovative approach 
to planning and administering commer-
cial and industrial zones by a voluntary 
association of communities. The main 
concept is to have a group of communi-
ties (up to 23) negotiate about a set of in-
dustrially and commercially zoned areas 
that are selected, planned and managed 
as a common pool by all communities to-
gether.

Goal of the Saarland Balanced Land-
Use project is to take the chance of the 
Saarland to be the first German state to 
achieve a zero-growth in built-up land. 
Saarlands existing demographic perspec-
tives (decrease in population), its location 
near France and the socio-geographic 
setting are keys for handling the natural 
resource „open space“ and providing a 
working infrastructure in the future.

The project NKF-Hanover (Sustainable 
land use management in the city of Hano-
ver - development of a private sector fund 
model to create economic incentives to 
exploit brownfields and reserve building 
land) aims at creating economic incentives 
for the re-use of inner-city brownfields or 
wasteland by developing a private sector 
fund model. It examines the conditions for 
realisation of the fund model in the city of 
Hannover.

The FLAIR project (Land use Management 
by Innovative Regional Planning) introduc-
es a problem based approach in regional 
governance and planning and proposes 

an update of the traditional instrument of 
so called regional plan in the Region of 
Southern Upper River Rhine.  The region 
is characterised by a significant disparity 
between a densely populated, prosperous 
and growing strip of settlements, indus-
tries and traffic infrastructure along the 
River Rhine and rural areas with smaller 
settlements within and along the Black 
Forest. This polarity of a highly concen-
trated West and rural areas in the East 
demands differentiated approaches to 
growth management.

The KOSAR project (Cost-effective recla-
mation and maintenance of Brownfield 
sites Models in the UK and Germany) 
explores specific planning and technical 
approaches for the use of the reserve sta-
tus for brownfields. Options of this nature 
should be developed and implemented 
by affected regions and municipalities as 
part of their spatial planning responsibili-
ties. The work is established in Chemnitz, 
a city with shrinking population. 

The conversion of former military sites is 
addressed by the SINBRA project (Basic 
strategies for a sustainable reuse of non-
competitive areas) using the old military 
site Krampnitz near Potsdam as repre-
sentative example for an exemplary res-
toration of competitiveness of an aban-
doned site versus competing greenfield 
developments. 

For the focus brownscape design, a project 
focussing on the development and valida-
tion of alternatives for the re-intregration 
of former industrial sites in urban contexts 
using the method of a design charette is 
in preparation. The procedure will be 
applied at former industrial sites, one in 
Germany and one in the U.S.

Additionally to bilateral information ex-
changes and working relations between 
the counterparts, joint workshops on 
common interest topics will be the basis 
for the BWG cooperation.
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Conclusions

Germany and the United States share 
among the strongest and most produc-
tive environmental relations. In the 19th 
century, Gifford Pinchot modelled the U.S. 
National Forest Service after Germany’s 
resources management programs. Urban 
zoning codes in New York City were tak-
en and applied from Frankfurt am Main. 
Germany’s Federal Environment Agency 
(Umweltbundesamt) was modelled after 
programs taken from the U.S. Environ-
mental protection Agency. Today, through 
the work of the U.S. – German Bilateral 
Working Group, the healthy and extraor-
dinarily beneficial transfer and application 
of lessons between both countries contin-
ues. Nowhere is this better demonstrated 
than in the past work under Phase 3 and 
the evolving work of Phase 4.

References

Relevant web sites

U.S.-German Bilateral Working Group: 
www.bilateral-wg.org

REFINA: www.refina-info.de

SMARTe: www.smarte.org

START-UP Plan:
www.vegasinfo.de/startup/ 





Proceedings 2nd International Conference on Managing Urban Land

503

The project REVVIN “Scientific Approach 
for the Economic and Socially Compatible 
Revitalization of Brownfields in St. Peters-
burg” deals with the sustainable develop-
ment and the recovery of former indus-
trial sites in the Russian metropolis. The 
big challenge for the city of St. Petersburg 
is to transform the historical city centre as 
well as the industrial belt connected to it. 

As, in particular, these areas involve enor-
mous possibilities to sustainably reform 
the existing structures of the city without 
utilizing new areas in the outskirts. 

The task is to revitalize the historical cen-
tre as the world’s cultural heritage of 
UNESCO (4.4 % of the city area) in har-
mony with the great number of structural 
and cultural monuments. In the sense of a 
sustainable development the conversion 
projects may help strengthening the city 
as an important location of living, working 
and supply also in future.

The industrial belt of St. Petersburg con-
sisting of large brownfields is character-

ized by its vicinity to the centre, a pre-
dominantly good infrastructural connec-
tion and a few restrictions in respect of 
preservation of monuments. For the time 
being, unclear basic conditions as to the 
property structure, contaminated sites or 
official competences complicate the mo-
bilization of these valuable areas equally 
for the city and investors. However, the 
political will exists – first of all, with em-
phasis being laid on the historical centre.

On July 11th, 2002 the administration of 
St. Petersburg passed an ordinance „On 
the reformation, reprofiling and moving of 
the industrial companies settled in the city 
of St. Petersburg to a different place and 
rehabilitation of vacant territories“. The 
ordinance drafted on the suggestion of 
the committee for economic development 
of the city has the purpose to develop the 
historical centre of St. Petersburg further 
by moving old industrial sites from the 
historical centre to locations better suited 
and by making the areas which become 
vacant available for a new use.

7.8 Revitalisation of Brownfields in St. Petersburg 
– development of a methodology under the 
aspect of remediation of contaminated sites 
by the example of the Konjushennaja Square

Daniel Luchterhandt, Thomas Haupt, Irina Tschistowskaja
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According to the development plan for 
the city of St. Petersburg about 980 hec-
tares of the area of former industrial sites 
should be recultivated until 2010, 1,860 
hectares until 2015 and 2,840 hectares 
until 2025. These areas are used com-
mercially or industrially. The huge amount 
of brownfields in the city, mostly in the 
attractive vicinity of the city centre and 
partially with a good connection to an 
efficient local public passenger traffic al-
lows to foresee the significance which will 
be attributed to the resource brownfields 
for the future area development of St. Pe-
tersburg. Nowadays the revitalization of 
brownfields is still completely at the be-
ginning in St. Petersburg. As irrespective 
of the fact whether these areas are situ-
ated in the attractive historical centre or 
outside the area protected by UNESCO: 
the existing problems from preservation 
of monuments up to contaminated sites 
confront all actors concerned with unu-
sual challenges for the solution of which 

experience, money and sometimes also 
the courage are lacking nowadays.

However, the fact that often a new use 
of brownfields is worthwhile – from an 
ecological, town planning, functional and 
economic aspect – is proved by numer-
ous examples from the regions which 
have been dealing successfully with this 
topic already for a long time. The Free 
and Hanseatic City of Hamburg can look 
back at a long-standing experience in the 
field of revitalization of brownfields where 
innovative methods and technologies for 
the remediation of contaminated sites 
have played an important role. Hence, 
the Committee for nature use, environ-
mental protection and ecological safety 
of the city of St. Petersburg has asked the 
Free and Hanseatic City of Hamburg to 
give support in revitalizing brownfields. 
This was the reason why the joint project 
REVVIN was established with the Fed-
eral Environmental Agency in Dessau as 
well as the Hamburg engineering office 
IGB participating as partners. The project 
is supported by the Federal Ministry of 
Education and Research and the Senate 
Office of the Free and Hanseatic City of 
Hamburg. During its term of two years 
the following items should be taken into 
consideration:

Transfer of the methodical and 
technological experiences gathered 
by the administration of Hamburg 
in the field of the revitalization of 
brownfields to the administration of 
St. Petersburg,

Preparation of the basis and poten-
tial actions as an example of a suc-
cessful revitalization of the brown-
fields by pilot projects and

Development of a guideline for ac-
tions to reach an integrated revi-
talization of areas for the city of St. 
Petersburg with special regard to the 
problems of contaminated sites.

•

•

•

Figure 1: 
The former royal stables (impressions from 
outside and inside

Figure 2: 
The former royal stables (impressions from 
outside and inside
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Pilot project Konjushennaja 
Square 

On the suggestion of the Committee for 
nature use, environmental protection and 
ecological safety of St. Petersburg the 
location of Konjushennaja Square was 
selected as a pilot project. The complex 
near the former stables and the stable 
square Konjushennaja square belong-
ing to it forms an important junction in 
the historical city centre from an aspect 
of architecture and cultural history. It is 
situated impressively between the world-
famous Hermitage Museum, the splendid 
boulevard Nevskij Prospect and the most 
significant garden of the city, the Summer 
Garden. Its typical form is determined by 
former stables in the north and a closed 
facade equally needing restoration in the 
south. 

The former royal stables with the Russian-
orthodox church above the main entrance 
to the yard tell an exiting history from 
three centuries. Its architectural changes 
from baroque and art nouveau document 
this impressively. When in 1923 the com-
plex of buildings of the former royal horse 
administration was handed over to the 
horse regiment of the militia the fleet of 
vehicles changed from horses to cars. In 
the years to follow the complex of build-
ings was developed into a fleet of vehicles 
of the Ministry of the Interior with garages 
and repairshops. In the inner courtyard 
there was a filling station for internal use. 
The complex of buildings was given up by 
the Ministry of the Interior in 2000. Today 
the private museum of aristocratic culture 
is in the part of the buildings along the 
Griboedov Canal. On the square a public 
filling station was operated between 1932 
and 1970, thereupon only its surface in-
stallations were pulled down. The square 
is now used as a car park.

On the northern and eastern sides of the 
building complex there are the prom-
enades of the river Mojka and Griboedov 
Canal. Thus, this place is near the way 
crowded with streams of tourists, yet nev-
ertheless structurally little developed and 

nearly not used. The main obstacle for a 
new use is the contamination of soil and 
groundwater by the filling station. In ad-
dition, another danger potential exists by 
outgassing of easily volatile pollutants: 
There were the first indications to con-
tamination in 1976 when the buildings 
were restored. Finally, odour nuisance 
in the cellar rooms of the eastern part of 
the building resulted in a restricted use of 
these rooms in the early ninties. 

Altogether there can be stated that the po-
tentials of the location of Konjushennaja 
Square are at present not used sufficiently 
which is prevented by the rotten historical 
building stock and contamination. Here, 
the possibilities of revitalization seem to 
be extremely multifarious from the view-
point of function and urban development. 
It is a matter of creating good economic, 
architectural and ecological conditions for 
a further high-quality development!

Objectives

The area Konjushennaja Square combines 
a huge number of the tasks to be fulfilled 
in the historical centre. Thus, in develop-
ing this place the following questions are 
to be put:

by which uses this location shall be 
especially characterized, on the one 
hand , and, on the other hand, which 
contribution can be made by to the 
future profile of use to the functional 
structure of the historical city 

1.

Figure 3:
The Konjushennaja Square in the 1920 ties
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how may this place be 
reintegrated into the city 
structure by remediation 
of contaminated sites un-
der ecological conditions 

which planning of free 
space and architectural 
development is appropri-
ate to this place and how 
shall the historical herit-
age be generally handled.

The prerequisite to a compre-
hensive development of the 
Konjushennaja Square is the re-
mediation of the contamination caused by 
the former filling station. This must clearly 
contribute to the ecological improvement 
of the location integrating thereby its eco-
nomic possibilities into the development 
plans including issues of preservation of 
monuments and urban development in 
the considerations. The project REVVIN 
prepared proposals for that from the view-
point of remediation of contamination 
which may also have a model character 
for the conversion of other contaminated 
locations in St. Petersburg. That is why a 
remediation investigation was prepared 
for this location.

Remediation investigation 

Field investigations carried out between 
2000 and 2004 confirmed the suspi-
cion of contamination in Konjushennaja 
Square. Their results form the basis for the 
elaboration of a remedial investigation. 
After the Russian and German partners 
researched intensively information on the 
location of Konjushennaja Square a work-
shop was held in St. Petersburg in June, 
2006 where all information obtained was 
evaluated and summarised to a model for 
the site. On basis of this model four reme-
diation variants were worked out which 
show which temporal (remediation dura-
tion) and financial consequences (invest-
ment and operating costs) are conncted 
with the technology applied in each case.

2.

3.

Scenario 1 contains the excavation of 
the tanks and soil from the main areas 
of damage where according to the loca-
tion model the product phase was spread. 
The area comprises a surface of approx. 
3,000 m² reaching up to 5 m below 
ground level. Because the groundwater 
reaches approx. 2 m below ground level 
a groundwater posture is necessary. The 
groundwater pollution should be elimi-
nated via pump-and-treat. Scenario 2 
envisages the excavation of the tanks and 
contaminated soil from the immediate 
surroundings of the tanks. In the further 
course the light non-aqueous phase liq-
uid has to be removed, the unsaturated 
soil zone has to be remediated by soil air 
suction and the contaminated groundwa-
ter via pump-and-treat. In scenario 3 the 
procedure is analogous to that of scenario 
2 a biological in situ treatment of the con-
taminated soil and groundwater is pro-
vided instead of a hydraulic remediation. 
Deviating from scenario 2 in scenario 
4 a chemical in situ oxidation is envis-
aged. The scenarios developed provided 
a decontamination (scenario 1) or partial 
decontamination (scenarios 2-4). The du-
ration of the remediation varies with the 
scenarios between approx. one year and 
more than 20 years. The suggested vari-
ants shall be oriented to the future use 
of the site. In particular, the variants of 
a partial decontamination must be seen 
critical against the background of a lim-
ited usability, even if they allow to expect 
an economically lower expenditure. 

Figure 4:  Suggested measures for remediation
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Altogether, there has become clear that 
the question for the costs and duration of 
the remediation measures has to be dis-
cussed in connection with the possibilities 
of the development of the location: Pro-
vided that a sensitive use with residential 
cultivation is planned, only scenario 1 is 
considered to be a suitable measure be-
cause here a complete decontamination is 
planned. In the case of a commercial use 
a partial decontamination can be carried 
out according to scenarios 3 and 4. Be-
cause scenario 2 allows to expect a high 
residual pollution in soil and groundwa-
ter it is classified as being partly suitable. 
Nevertheless: Regardless of the variant 
chosen the tanks and the soil in immedi-
ate surroundings of the tanks have to be 
excavated.

The dimension of the restoration of Kon-
jushennaja Square as regards its content 
is confronted with the challenge to ap-
proach these questions in a methodical-
ly adequate way. Since here the proper 
difficulty of revitalization of brownfields 
is hidden: estimation of the remediation 
expenditure by the authorities to fulfil 
various targets of remediation objectives 
and planning harmonizing thereby eco-
logicall/ hygienic with the socioeconomic, 
functional requirements and requirements 
relating to preservation of monuments 
and urban development. To be able to 
consider the problems of remediation of 
contaminated sites in the planning proc-
ess essential steps were prepared for a 
remediation investigation by the example 
of the Hamburg administrative practice. 
Knowing the administrative structures of 
St. Petersburg they were modified accord-
ingly to form part of the overall plan of 
remedial investigation of Konjushennaja 
Square.

This plan was enriched with drafts made 
by students of architecture and town 
planning from St. Petersburg, Hamburg 
and Brunswick who designed proposals 
of use and remodelling. Their solutions 
show that, on the one hand, the place 
requires that the historical buildings will 
be carefully handled, thus allowing only 

insignificant immediate interventions in 
the structural substance. On the other 
hand, the work has shown that the space 
in the existing buildings and the poten-
tial surface in the yard offer, to a great 
extent, new and multifarious possibilities 
of use. In different ways the architectural 
solutions show also that in the midst of 
the historical city centre space exists for 
an unusual use. Through a self-conscious 
architecture and user-friendly free space 
planning this should give a new glare to 
the location.

First findings from the working 
process

The following findings may be preliminar-
ily summarised in the present stage of the 
project:

Technical innovation!

The remediation of numerous contami-
nated sites in St. Petersburg will be mas-
tered only with the aid of modern equip-
ment. Fortunately, there can be found out 
that innovative technologies are increas-
ingly applied by Russian enterprises and 
the know-how is spread increasingly. 
Nevertheless, need for discussion exists 
in view of the assessment of the measur-
ing results and the action steps to be de-
rived from them. From the Hamburg view 
there has become clear that the pollutant 
limit values prescribed in Russia are very 
ambitious because they refer exclusively 

Figure 5: 
A student’s draft for architectural transforma-
tion of the royal stables and the square
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to an agricultural use. Also knowing the 
standards of other countries we shall have 
to consider also within the scope of this 
project how a further differentiation of 
the limit values as regards different uses 
(trade, commerce and living) may look in 
future in addition to technological innova-
tions.

Comprehensive information!

Development of a location – by the pri-
vate or public sectors – requires detailed 
information. Only knowing about the ba-
sic conditions of planning allows a com-
prehensive calculation of a project. This 
involves the targets of preservation of 
monument equally as the type and size 
of contaminated sites. To prevent the 
inhibitory effect of unclear basic condi-
tions it is worthwhile thinking about the 
introduction of environmental passports. 
In this connection the target should be 
to provide planning security in financial 
and temporal respect on knowing the re-
mediation costs to be expected in view of 
the planned uses for all actors concerned. 
The exchange of information carried out 
within the scope of this project as well as 
the systematic, planning-related group-
ing and processing of the data should be 
strictly continued.

Technical integration!

According to experience the comprehen-
sive availability of information facilitates 
the cooperation of the specialised depart-
ments because it will be possible to learn 
from it the different technical interests. 
In many revitalization projects proof has 
been furnished that the integrative, inter-
disciplinary cooperation is essential for 
a successful development of the project 
resulting, at the same time, in an ac-
celeration of the implementation of the 
project. To reuse the huge reserves of ar-
eas in St. Petersburg it will be helpful to 
further strengthen the cooperation which 
becomes increasingly closer between the 
individual committees of the city admin-
istration.

Open cooperation!

The revitalization of brownfields requires 
new alliances between different partners. 
St. Petersburg understood much faster 
that what developed in cities like Ham-
burg over a long period. The transforma-
tion of the city structures – this, however, 
does not only refer to the historical city 
centre – can be mastered only partially by 
the city itself. That is why the city needs 
partnerships with investors, operators 
and users, architects, planners and en-
gineers, associations and initiatives and 
citizens. An open information policy con-
tributing generally to realistically assess-
ing the possibilities of the area develop-
ment must be the basis of these partner-
ships. It is also a prerequisite to making 
transparent decisions. New forms of the 
cooperation – as they are also practised 
within the scope of the REVVIN project by 
Russian and German partners – as well 
as innovative methods of the information 
and participation of the citizens will enrich 
the wealth of knowledge and experience 
in each individual case thus certainly pro-
moting a sustainable development of St. 
Petersburg.

Figure 6: Cover of Report 1 ”Remediation 
of Konjushennaja Square”
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Introduction 

Each country is different in regards to the 
brownfield problem. In the United States 
and some European countries, there are 
a large number of brownfield sites and 
the number is still growing. An increas-
ing number of brownfield sites causes 
a bad effect on the regional society, for 
example shrinking tax revenues, deterio-
rating security, urban sprawl, decreasing 
Greenfield, and so on (International City/
county Management Association (2001)). 
Government and local governments in 
these countries have faced these brown-
field problems and have made an effort to 
resolve them. In other countries, including 
Japan, there are few recognized brown-
field sites and policy makers have yet to 
grasp the future situation as to whether 
the brownfield problem will be significant 
or not in their countries. 

In Japan, before 2003, there were no 

laws to regulate the redevelopment of 
urban potentially contaminated sites 
(PCS). Without a proper site investiga-
tion, almost all PCSs were redeveloped 
without investigating soil contamination. 
However, in February 2003, the Soil Con-
tamination Countermeasures law (SCC 
law) was established and provided a soil 
quality standard in order to prevent hu-
man health effects from contaminated 
soil. After 2003, it has been common to 
investigate a PCS when the PCS will be 
redeveloped. The reasons behind this 
change are the establishment of the SCC 
law, regulations of local governments and 
increasing voluntary investigation by de-
velopers. In this situation, about 10,000 
sites have been investigated in the last two 
years (Japanese Geo-Environmental Pro-
tection Center (2006)). However, the total 
number of the PCSs is still about 900,000 
in Japan (Yasutaka, 2007), only about 1% 
of PCSs have been investigated. For this 

7.9 An estimating method for potentially contam-
inated Brownfield sites: Lessons from Japan

Tetsuo Yasutaka, Hiroyuki Matsuda, Mitsutaku Makino

ABSTRACT

It is important for policy makers to estimate the number of the potential brownfield sites 
becoming actual brownfield sites, in the near future. In this study, we have made a model 
to estimate the number of potential brownfield sites, caused by the presence of a con-
tamination, and have estimated the number of the potential brownfield sites in Japan.

In Japan, the number of brownfield sites, which have resulted from contamination, is very 
few (about 450 sites). However, we estimate that the number of potential brownfield sites 
is about 80,000 sites. This represents 9% of the total potentially contaminated sites (PCSs) 
(there are about 900,000 PCSs.). In addition, we estimate that about 450 new brownfield 
sites will be generated every year. After 30 years, approximately 13,500 brownfield sites 
will be actualized, as affairs now stand. The Japanese government should establish a 
new policy that prevents PCSs from becoming brownfield sites.
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reason, there are still very few brownfield 
sites resulting from contaminated soil in 
Japan (about 450 sites (Japanese Ministry 
of Environment, 2006)). Japanese policy 
makers don’t know whether the brown-
field problem will be as significant as it is 
in countries such as North America and 
Europe. 

On the other hand, there are a lot of 
brownfield sites in North America and Eu-
rope which have been wrestling with con-
taminated soil and the brownfield prob-
lem since the 1990s. However, in these 
countries, policy makers don’t know “how 
many brownfield sites will appear in the 
near future?”

It is important for policy makers to esti-
mate the number of the potential brown-
field sites becoming actual brownfield 
sites, in the near future, in order to get a 
grasp on the size of the brownfield prob-
lem in each country. 

However, limited research exists about 
the number of existing brownfield sites 
(Simons (1998), USEPA (2004), U.S. Con-
ference of Mayors (2003)), and there is no 
research about an estimating method for 
the number of potential brownfield sites, 
taking into consideration the mechanism 
of a PCS becoming a brownfield site.

In this research, we try to make a model 
to estimate the number of brownfield sites 
caused by the presence of contamination, 
and to estimate the number of potential 
brownfield sites in Japan by applying a 
Japanese dataset.

Definition of brownfield 

Generally speaking, a brownfield site is a 
previously used site that cannot be rede-
veloped due to the presence, or potential 
presence, of environmental contamina-
tion. In many cases, a brownfield is de-
fined as the site which was formerly used 
for industrial or commercial purposes. 
USEPA (2002) defined brownfield as “real 
property, the expansion, redevelopment, 
or reuse of which may be complicated by 

the presence or potential presence of a 
hazardous substance, pollutant, or con-
taminant”. Also, Alker (2000) stated that 
the meaning of “brownfield” was recent-
ly used in a broader way in Europe and 
North America.

Intended brownfield in this research

This research employs a narrowly defined 
brownfield compared to the definition 
above. We only consider brownfield sites 
caused by the presence of a contaminant. 
We call this definition of brownfield as 
brownfield from here. We don’t consider 
brownfield sites caused by the potential 
presence of a contaminant.

We think that brownfield sites are caused 
by the relationship of the cleanup cost 
of the contaminated soil and land value 
of the site. We assume that a brownfield 
needs three conditions. The first condi-
tion is that the site is a PCS. The second 
condition is that the site is contaminated. 
And the third condition is that the ratio of 
the cleanup cost of the contaminated soil 
to the land value exceeds the acceptable 
burden ratio for the land owner.

If the acceptable burden ratio is equal to 
0.1 for the land owner, the land owner 
will sell their land only when the cleanup 
cost is less than or equal to 10% of the 
land value, and when the cleanup cost 
is more than 10%, the site becomes a 
brownfield site.

Model and Japanese data

In this study, in order to estimate the 
number of potential brownfield sites, we 
have focused our attention on the caus-
es of a PCS becoming a brownfield site. 
It is clear that not all PCSs will become 
a brownfield site when they are closed 
down. As mentioned earlier, there are 
three necessary conditions for a PCS to 
become a brownfield site. The first condi-
tion is that the site is a PCS. The second 
is that the PCS has contaminated soil. 
When this condition is met, the PCS will 
be a Contaminated Site (CS). The Third 



Proceedings 2nd International Conference on Managing Urban Land

511

condition is that the ratio of the cleanup 
cost to the land value is not acceptable for 
the land owner; as a result the land owner 
can’t sell their site. When all these condi-
tions are met, the CS will be a brownfield 
site, because the cleanup cost of contami-
nation must be incurred before the site is 
redeveloped. 

In order to estimate the probability of 
a PCS becoming a brownfield site, we 
model the mechanism of a PCS becom-
ing a brownfield site. Next we multiply 
this probability by the number of PCSs, we 
can estimate the number of the potential 
brownfield sites. The framework of our 
model is depicted in Figure 1.

We have applied the model, outlined 
above, to real Japanese datasets, and 
can estimate the number of the potential 
brownfield sites in Japan. 

The intended PCS 

In this study, we define PCSs as sites used 
for manufacturing, gas stands and dry 
cleaners. We don’t consider waste sites, 
military facilities and energy facilities, 
because about 95% of PCSs include the 
former type of industries. 

We also divide the type of manufacturing 
factories into two parts. The first type of 
manufacturing uses little or no chemical 
substances, such as food manufacturing 
(we call it manufacturing1). The second 
type of manufacturing uses and/or used 
a lot of chemical substances such as au-
tomotive manufacturing and petroleum 
refineries (we call it manufacturing2).

As a result, we consider 4 types of indus-
tries as PCSs.

Calculation of the probability of a 
PCS becoming a brownfield site

We now estimate the probability of a PCS 
becoming a brownfield site at each site. 
This probability is calculated using:

Equation 1:

)()( ,, zBFhzBFRisk woowo ×=

where BFRisk(z)o,w is the probability of a 
PCS becoming a brownfield site when the 
acceptable burden ratio is equal to z. o 
represents the type of industry of the PCS. 
(we consider Manufacturing1, Manu-
facturing2, gas stand and dry cleaners). 
w represents the objective region of this 
analysis(we use prefecture as a unit of the 
region). ho is the probability that a PCS 
has contaminated soil at a type of indus-
try o. BF(z) o,w is the probability of a CS 
becoming a brownfield site at a type of 
industry o and region w when the accept-
able burden ratio is equal to z.

In the next subchapters, we explain the 
calculation method of ho and BF(z) o,w.

Calculation of the probability of a 
PCS becoming a CS

We calculate the probability that a PCS 
has contaminated soil by using the fol-
lowing equation:

Equation 2:
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o
o b

ah

where ao is the number of contaminated 
sites (amount of soil?) at the investigated 
PCSs, bo is the number of investigated 
PCSs. 

Needless to say, this probability is affected 
by the definition of contaminated soil. In 
general, the definition of “contaminated 
soil” is the condition when soil has con-
taminants at levels that exceed those con-
sidered safe by regulators. The safe levels 
are different in each country, by the differ-

Figure 1 Framework of model
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ence of cleanup criteria.

Dataset of investigation at PCS

The parameter of ao and bo of manufac-
turing1, manufacturing2 and dry cleaners 
are collected from the census of Japa-
nese Ministry of Environment (2006). Gas 
stands datasets are collected from 51 ac-
tual investigated sites at PCSs near Tokyo. 
We directly used gas stand and dry clean-
er datasets, but we corrected bo of manu-
facturing1 and manufacturing2 by the 
method Yasutaka (2007). Table 1 shows 
obtained ho at each type of industry.

Calculation of probability of a CS 
becoming a brownfield site

We define that the CS becomes a brown-
field site only when the ratio of the cleanup 
cost to the land value exceeds the accept-
able burden ratio for the land owner (see 
the subchapter “Intended brownfield” in 
this research). 

The probability of a CS becoming a brown-
field site is calculated using:

Equation 3: 

( )zjprobzBF wowo >= ,, )(

where jo,w is PDF, which is the ratio of the 
cleanup cost of contaminated soil to the 
land value ($/$). z is the acceptable bur-
den ratio for the land owner at CS ($/$). 
We use Monte Carlo simulation to calcu-
late the probability of a CS becoming a 
brownfield site.

The PDF of the ratio of the cleanup cost to 
land value is described as:

Equation 4:

w

o
wo kp
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j

×
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where io is PDF of the anticipated contam-
inated soil volume per area at CS (m3/m2), 
Cost is the unit cleanup cost of contami-
nated soil ($/m3), kpw is PDF of the unit 
land value at CS ($/m2). 

We will explain about the parameter of 
the equation 3 and 4 in the next subchap-
ters.

Dataset of the unit land value (kpw)

The datasets of the unit land value are 
collected from posted land prices in 2005 
(Japanese Ministry of Land Infrastructure 
and Transport, 2005) at each of the 47 
prefectures in Japan. We used 12,567 
unit land value datasets of commercial, 
semi-industrial and industrial areas. The 
shape of PDF of the unit land value is as-
sumed to be lognormal distributions and 
datasets are fitted to it. we considered 
that the geographical location of the in-
dustrial type and used datasets of com-
mercial, semi-industrial and industrial 
areas in the case of Manfacturing1, Man-
facturing2 and gas stands. In the case of 
dry cleaners, we only used datasets from 
commercial areas. The Geometric Mean 
(GM) of the unit land value of the com-
mercial, semi-industrial and industrial 
areas are in the 531$/m2 (Hokkaido Pre-
fecture) to 6,451$/m2 (Tokyo Prefecture) 
range. In this research, we have used the 
conversion rate an US dollar: 100 Japa-
nese-yen. 

Dataset of the unit cleanup cost (Cost)

We assume that digging up and land fill-
ing is selected as the cleanup method. 
It is the most common method in Japan 
(about 53%). So, we use the unit cleanup 
cost of contaminated soil as 400$ per 
1m3(constant).

Dataset of acceptable burden ratio (z)

The acceptable burden ratio for the land 

Type of industries of PCS ho

Manufacturing1 11%*

Manufacturing2 67%*

Gas stand 33% 

Dry cleaner 61%

* Corrected by method Yasutaka(2007)

Table 1: the probability that PCS has contami-
nated soil every type of industries in Japan.
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owner is one of the most important pa-
rameters. However, it is quite different for 
each situation and it is difficult to deter-
mine only one value. For example, for the 
companies that have come to grips with 
environmental problems, z may be above 
1.0, however for small or poorly-man-
aged companies, z can be below 0.3. 

Yasutaka (2007) estimated z value from 
actual land transactions at 52 sites. This 
research indicates that all land transac-
tions are a success when z is less than 
0.3, But 33% of the land transactions are 
a failure when z is greater than 0.3. He 
concluded that 0.3 is a rough indication 
of z.

So, in this research, we define a PCS be-
coming a brownfield site when the value 
of z is 0.3.

PDF of contaminated soil volume per 
Area (io) 

It is difficult to estimate the volume of 
contaminated soil at a CS, because the 
volume of contaminated soil varies de-
pending on many factors such as 
site area, chemical substances used 
there, geology and so on.

In this section, we try to represent 
the distribution of contaminated soil 
volume as PDF. In order to represent 
PDF, we standardize the contami-
nated soil volume by the site area. 
We express the volume of contami-
nated soil per area as the following 
equation:

 Equation 5:
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⎞
⎜⎜
⎝

⎛
=
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o
o A
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where xo is the contaminated soil volume 
per area at the CS (m3/m2), co is the con-
taminated soil volume (m3), Ao is the site 
area (m2).

The datasets co (the volume of contami-
nated soil (m3)) and Ao (site area (m2)) 

were collected from the actual investigat-
ed site data at PCS. These investigations 
were carried out near Tokyo from 2003 
to 2006.

PDF of the volume of contaminated soil 
per area (io) is obtained by fitting actual 
contaminated site data of xo, as the fol-
lowing equation. We selected the most fit-
ted form of PDF with actual data.

Equation 6:

( ))( oo xdisfiti =

Fitting the distribution of this data to the 
PDF, we can estimate the shape of PDF io 
and its parameter. We select the best fitted 
shape of PDF as lognormal distributions. 
GM and Geometric Standard derivation 
(GSD) are estimated so as to minimize the 
difference between the observed and the 
predicted volume of contaminated soil per 
site area. Table 2 shows obtained GM and 
GSD value of io. We estimated these pa-
rameters for the four types of industries. 
Readers must be careful that io is deter-
mined by Japanese soil quality criteria. 

Calculation of the number of poten-
tial brownfield sites

Next, we estimate the number of potential 
brownfield sites. The number of potential 
brownfield sites at type of industry o and 
region w is estimated by multiplying the 
probability of a PCS becoming a brown-
field by the number of PCSs. The calcula-
tion is done for every type of industry and 
every prefecture. We express the number 
of potential brownfield sites through the 
following equation:

Type of industries of PCS GM GSD P value N

Manufacturing1 0.17 m3/m2 5.9 0.64 18

Manufacturing2 0.23 m3/m2 6.0 0.08 125

Gas stand
0.89 m3/m2 3.0 0.35 22

Dry cleaner

Table 2 the statistics parameter of io every type of in-
dustries in Japan.
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Equation 7:

where BFNo,w(z) is the number of the po-
tential brownfield site at type of industry o 
and region w. PCNo,w is the number of PCS 
at a category of industry o and region w.

Dataset of the number of PCS

The datasets of the number of PCSs are 
collected at each prefecture and for each 
type of industry in Japan. We used the 
maximum number of PCSs in each indus-
try.

The datasets for Manufacturing1 and 
Manufacturing2 are collected from a 
census of Manufacturers, (revised report 
by industrial site and water and revised 
report by industry (Japanese Ministry of 
Economy, Trade and Industry (1983)).The 
datasets for dry cleaners are collected 
from census data (Japanese Ministry of 
Health, Labour and Welfare (1977)). The 
datasets for gas stands are collected from 
census data (Japanese Agency of the Nat-
ural resources and energy (1999)). Table 
3 shows the total number of PCSs at every 
type of industry.

Result

The number of the potential brown-
field sites in Japan

Table 4 shows the number of PCSs, esti-
mated CS, and potential brownfield sites 
at z = 0.3. As can be seen, the number of 
potential brownfield sites is about 80,000 
sites (z=0.3) which is about 9% of total 
PCSs (about 900,000 sites). Estimated 
contaminated sites are about 330,000 
sites which is about 35% of total PCSs.

The regional difference of potential 
brownfield sites

Aichi prefecture has about 5800 poten-
tial brownfield sites, the largest number 
in Japan. The second largest number is 
in Osaka prefecture. The prefecture which 
has the least number of potential brown-
field sites is Okinawa (about 400 sites). 
The number of potential brownfield sites 
is quite different for each prefecture.

The type of industry difference of 
potential brownfield sites

The industry type, dry cleaners, has about 
14,000 potential brownfield sites, the 
largest number in Japan. The second 
largest number is the type of metal man-
ufacture (a part of the manufacturing2). 
The third largest number is the industry 
type, gas stand. The number of brownfield 
sites, which ranked in the top four types of 
industries, reached 60% of total number.

Discussion

In this study, we made a model which 
can estimate the number of the potential 
brownfield sites in an objective region, 
and estimated the number in Japan. 

In Japan, now there are only about 450 
brownfield sites primarily resulting from 
contaminated soil (Japanese Ministry of 
Environment (2006)). However, we es-
timate that the number of the potential 
brownfield sites is about 80,000 sites and 
this is 9% of total PCSs (see table 3).

Type of industries of PCS Number of PCSs

Manufacturing1 445,627

Manufacturing2 334,631

Gas stand 59,449

Dry cleaner 58,680

Total 898,387

Table 3 the number of PCS every type of indus-
tries in Japan.

PCSs CSs PBF*

Number 898,387 331,612 80,030

* PBF means Potential brownfield sites

Table 4 the number of the PCS, CS and Poten-
tial brownfield site in Japan.

wowowo PCSNzBFRiskzBFN ,,, )()( ×=
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In the last 2 years, about 5,000 PCSs were 
investigated in Japan (Japanese Geo-En-
vironmental Protection Center (2006)). 
We expect this same number of sites will 
be investigated. By using this number and 
the average probability of a PCS becom-
ing a brownfield in Japan (9%, see table 
3), about 450 new brownfield sites will 
be generated every year. After 30 years, 
there will be 13,500 brownfield sites in 
Japan. More over, we haven’t considered 
brownfield sites caused by the potential 
presence of contamination. And if we take 
that it into account, the number of brown-
field sites will increase further.

In addition, there is a great regional dif-
ference in the number of brownfield sites. 
Increasing the number of brownfield sites 
causes a bad effect on regional society, for 
example shrinking tax revenues, deterio-
rating security, urban sprawl, decreasing 
Greenfield, and so on (International City/
county Management Association,2001). 
So Aichi and Osaka prefecture must be 
careful about the brownfield Problem.

We developed the generalized model to 
estimate the number of the brownfield 
sites caused by the presence of contami-
nants. This model can be applied to other 
countries, not only Japan. It is useful for 
policy makers who want to figure out of 
the size of the brownfield problem.

However, the parameter values of this 
model may change in each country, be-
cause of the difference of the soil quality 
standards, the unit land value, the number 
of the PCSs and unit cleanup cost.

Readers must be careful that the definition 
of brownfield in this research covers only 
brownfield sites caused by the presence 
of contamination. We haven’t considered 
brownfield sites caused by the potential 
presence of a contamination. So, there 
is a possibility that the estimated number 
may be underestimated.

Conclusion

In Japan, the brownfield problem is not 
such a big problem at present, and there 
are a small number of brownfield sites. 
However the brownfield problem will be-
come a bigger problem in the near future. 
We think that the Japanese government 
should establish a new policy that pre-
vents PCSs becoming brownfield sites.

We developed the generalized model to 
estimate the number of the brownfield 
sites caused by the presence of a con-
taminant. This model can be applied to 
other countries. It is useful for policy mak-
ers who want to figure out the size of the 
brownfield problem.

However, it is important to note that this 
estimated number of brownfield sites in-
cludes only brownfield sites caused by the 
presence of contamination and doesn’t 
include brownfield sites caused by the 
potential presence of  contamination. So, 
there is a possibility that the number may 
be underestimated. 
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7.10 Reactivation of Derelict Industrial Sites in 
Romania a Project of GTZ for Economic and 
Employment Promotion

Gabi Schock, Doris Hirschberger

ABSTRACT

For the moment Romania is a very interesting market for investors. The gtz, an interna-
tional cooperation enterprise for sustainable development in cooperation with the Ro-
manian Ministry for European Integration, intend to promote the reactivation of derelict 
industrial sites to. direct the settling of Investors to all regions of the country and to keep 
them away from Greenfields.

The planning process in Eastern-Europe is actually not comprehensive to the well regu-
lated Western European system. Starting civil works on Greenfields, is time-uncalcula-
ble.

“Reactivation of Derelict Industrial Sites in Romania” has the scope to develop a meth-
odology how this sites benefit of a shorter location- and planning process time, than 
Greenfields.

The first step was designing a database of derelict industrial sites. For potential inves-
tors, it offers the opportunity to get quickly informations. Following there will be, on the 
example of pilot projects, a training how to use the methodology. 

Introduction

The socio-economic effect, caused by the 
drastic structural change in the German 
federal state North Rhine-Westphalia 
and East Germany has been researched 
the last years. So there is a high experi-
ence and designed solutions which can be 
transferred to other countries with struc-
tural change problems.

Considering this it is not astonishing that 
the Romanian Ministry for European In-
tegration asked the German Federal 
Ministry for Economic Cooperation and 
Development for consultancy and project 
support 

The project “Reactivation of Derelict In-
dustrial Sites in Romania” was developed. 
The project is supported by the gtz (coop-
eration enterprise for sustainable devel-
opment) and accomplished by Düsseldor-
fer Consult GmbH, Stadtwerke Düsseldorf 

AG and INGENIUS Berlin.

Most profitable European market

The (former) low prices for real estate 
and the absence of modern office space 
caused, in the bigger cities in Romania, 
a high building structure activity. Even for 
South-East Europe it is a high level.

Recently the investment by developers 
of building projects is very high. Numer-
ous land speculators increase the prices 
for land in Bucarest and some big cities. 
Mainly the speed of the increase was as-
tonishing. Real estates in the congested 
urban area are very expensive in com-
parison with other upcoming markets in 
South-East-Europe. This is not only in Bu-
carest, its also in other big cities in regions 
of Transilvania and the Banat. (specially 
in the centre and around Timisoara) In 
certain areas the prices grow up to 80 % 
per year. Some market observer, have the 
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opinion that there will be a consolidation-
phase, at least for certain real estates. 

Does it mean that investment in Roma-
nian real estates, are no more profitable? 
Far from it: According to a recent pub-
lished study by PriceWaterhouseCoopers, 
the Romanian real estate market is the 
most lucrative from 20 researched states 
in Europe. The requirement, specially in 
infrastructure projects, is immense. The 
same applies for modern apartments. 
The standard of living and the income of 
young Romanians increase. Furthermore 
there are big differences between prices 
within the country. The metropolitan ar-
eas still have a high investment potential, 
that is confirmed by the unbowed invest-
ments. But investors become choosey.

„Greenfields“ are preferred

In the last months there was a phenom-
enon respectively a shifting of interests to 
be seen: facing the high differences be-
tween prices of (not only) top locations in 
bigger cities and sites located at the pe-
riphery or outside congested areas and 
considering the high need to catch up of 
this areas they gain interest.

Often foreign investors choose green-
fields. They don’t know the tasks and risks 
concerning to that. Many of this areas 
are (not already) declared as to be used 
for construction. Instead of that they are 
declared for agriculture use. The areas 
should be used for industry and commerce 
projects often and the investors speculate 
that the traffic routs which have to be 
build will develop the area. This approach 
needs preparing work by the investor, for 
example the passing of additional admin-
istrative procedures before the project can 
be started.

First step would be to assign the area into 
the “within an city” range. This can take 
from some weeks to some month (related 
on the quality of contacts to the admin-
istration and on the importance of the 
planned project for the city). If this is ar-
ranged the area normally has to change 

its declaration from agriculture use to 
building land. This also takes from some 
weeks to some month. Afterwards finally 
the apply for the construction permit can 
be made.

In this context it must be pointed out, 
that, as result of the restitution of agricul-
tural land, which was expropriate during 
the communist era, the agricultural land 
is spitted. Mostly each owner has only a 
small area of agricultural land. To posses 
a adequate area to build up a industrial 
or commercial park, they have to con-
clude several contracts of purchase with 
different persons. 

Another risk beneath the risk not to be 
declared as “within an city” range and 
as building land is that the taxes for this 
change of declaration can be up to 400 
percent (!) of the purchase price of the 
land.

Vantages of derelict industrial sites 

Because of cost and time reasons the fo-
cus of investors is put on derelict industrial 
and military sites.

The problems caused by undamped use 
of greenfields make the reactivation of 
derelict sits an essential component of an 
economic and sustainable city develop-
ment.

Many derelict sites dispose of a good 
equipment, have an exposed position 
and good infrastructure conditions – this 
means a large potential for develop-
ment.

For the regional development the reacti-
vation of a derelict site means not only a 
revaluation of the site but also of its pe-
riphery. If the reactivation is made soon 
after the end of the former use, move-
ment of labour can be avoided and social 
stability can be abided. Regional decision-
making units, which have this in mind will 
assist reactivation projects as much as 
possible.
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Data base eliminates information 
deficit

One of the main reasons why investors 
use Greenfilds most of the time is the lack 
of information about available derelict 
industrial sites and about how to handle 
them. With a data base including all rel-
evant information about a site, especially 
about existing pollution, the risks will be 
calculable for investors. By this way the lo-
cation-specific advantages are available.

Therefore the assembling of a national 
wide data base about derelict industrial 
sites was the first step of project work. The 
database includes all military and indus-
trial sites which are not in use any more 
in Romania. The specific data for the sites 
should answer the main questions for in-
vestment decisions: use in the past, kind 
of pollution, available infrastructure and 
so on.

With the assembly of important site infor-
mation a potential investor/user gets the 
needed help for site selection. Time is an 
important factor for investors – with the 
data base he gets the possibility to save 
time. Currently greenfield areas have to 
be rededicated in Romania most of the 
time - this can take about two years. 
With the bundling of information in the 
data base investors have the possibility to 
search with different focus and to com-
pare different sites.

At the moment the needed data is collect-
ed from municipalities, Regional Devel-
opment Agencies, the Ministry of Environ-
ment and the Privatisation Agency – work 
should be finished by end of 2007. The 
continuous update of the data base will 
be assured. More information about the 
project can be found under www.reacti-
vation.de

The data base includes information from 
the following sections:

Cover page with basic information 
about the area and with pictures 
and maps in different scales

•

Estate concerning information

Information about valuation and fi-
nancing

Information about the business lo-
cation

Construction law concerning frame-
work

Preparation of land for building

Pilot projects

Goal of the project is the development 
of a methodology for the reactivation of 
derelict industrial sites which considers 
the situation in Romania. This method-
ology will be shown and tested by pilot 
projects. All results will build a manual 
which will be available for the public to 
include a large range of people into fu-
ture projects.

Project organisation

Reactivation of derelict industrial sites is 
an interdisciplinary task for planers, en-
gineers, project developers, licensing au-
thorities, construction and waste manage-
ment companies and many other actors. It 
has to balance the interests of all of them, 
especially the interest of the local authori-
ties, the owner of the site, investors, users 
and people living close to the site. That is 
the reason because many projects fail on 
problems with a clear attribution of au-
thority and many not defined interfaces 
and responsibilities.

The above mentioned fact makes a goal-
oriented organisation of the project nec-
essary. The project steering group will 
integrate their competences cross section 
oriented into the project group and the 
project advisory board. It will cover the 
topics planning, technique and control-
ling. The project steering group structures 
all partitions of the project and arranges 
competences and decision making pow-
er.

Successful reactivation of derelict indus-

•

•

•

•

•
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trial sites projects base on an effective 
working together of a multitude of experts 
and licensing authorities. This makes a 
goal-oriented organisation of the steering 
group working together with the project 
group necessary.

In a close collaboration between the con-
sultants and the project group the dif-
ferent modules survey, development of 
a concept for a second use, analysing 
the relevant law, conditioning of the site 
will be trained and implemented by the 
project group. Workshops will be used for 
a working together evaluation.

The following tasks will be managed by 
the project group after close consulting 
with the steering group:

clarification of all questions related 
with the ownership of the site

preparation and realisation of the 
derelict site specific survey

coordination of planning and licens-
ing procedure

adjustment and optimising between 
the planned new use and the condi-
tioning of the site necessary for that

preparation of the economic effi-
ciency / cost control system

analyse of the legal framework

organisation of public relation and 
marketing

early coordination of the project 
with the municipality and the plan-
ning sovereighnity

contract management

cost controlling for the project

financial management of the subsi-
dies

The project group should integrate the 
knowledge of the responsible communal 
planning and construction agencies, the 

•

•

•

•

•

•

•

•

•

•

•

environmental agencies, the monument 
protection agency and the relevant re-
gional and national institutions of Roma-
nia.

The project advisory board should be 
build of regional multipliers from the en-
vironment of the pilot project – from pub-
lic administration and from private com-
panies – for example the mayor, potential 
future users, directly involved people. 
They should be able to include their in-
terests. In one workshop there should be 
fixed leading goals and developed using 
ideas. The advisory board should assist 
the licensing procedures and the appli-
ance for subsidies. It should also support 
the public relation work.

The support organisation of the project 
will include responsible people for re-
gional planning and reactivation of der-
elict industrial sites – that increases the 
competence of the team in a technical, 
methodical and organisational way.

Development and implementation of 
a monitoring and evaluation system

Within the project a manual with check-
lists for the reactivation of derelict indus-
trial sites into the economic cycle will be 
developed and implemented. Main focus 
will be the aptitude for the use in the prac-
tice.

The structure of the manual will be orient-
ed on the characteristic fields of action of 
the reactivation of derelict industrial sites. 
It can be used as a decision guidance for 
the preparation of detailed planning and 
technical supply for future projects.

The questions of the checklists cover the 
contend of the main fields of project de-
velopment for reactivation of derelict in-
dustrial sites.

The use of the checklist offers the oppor-
tunity to sensitise the project group for 
the complex structure of a reactivation 
project. They get an topic overlapping 
overview about the project and about the 
project goals.
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The checklist includes enquires for the 
early assessment of project risks to allow 
to arrange further research and actions as 
early as possible. Checklist based discus-
sion between project group and steering 
group detect deficits in planning and im-
plementation.

This found out deficits can be cleared by 
the steering group with specific recom-
mended courses of action. By this way the 
steering group submits concrete propos-
als for an optimised and effective way of 
reactivation of derelict industrial sites for 
the manual.

They correspond to legal or technical in-
struments, forms of organisation, policy 
and procedures and are guidelines for 
the best use of this instruments in further 
projects.

The manual will deliver assistance for the 
following topics:

organisation of the project execut-
ing organisation

evaluation of economic efficiency / 
cost control

valuation procedures

guidance how to apply for structural 
funds money and other subsidies

develop a concept for a second use

public relations and marketing

organisational help for authorities

estate planning law steering tools

licensing procedures

contracts for all involved in the 
project

political framework

Fixing of sub-goals and controlling

To decrease project risks it is necessary 
to implement the project steps and tasks 
into phases. In the first step the project 

•

•

•

•

•

•

•

•

•

•

•

organisation will be established. During 
the first workshop the project goals are 
described by the project group. Only if 
project control, project group and the gtz 
have an agreement about the goals, the 
operations and different activities of the 
project can be well coordinated.

The adequate instrument for fixing the 
goals and controlling the project is an ac-
tion plan. This plan will be developed in 
the planning phase by all participants in 
the first workshop. It includes the structur-
ing of the project into goals, sub projects, 
phases, activities, deadlines, costs and so 
on and is the base of the project man-
agement with all planning, steering and 
coordination tasks. It allows to analyse 
deviations and risks and to plan the time 
table of the project. For the project con-
trolling it is the base for the cost analyse 
and planning. Results and effects can be 
controlled and evaluated.

All this shows the importance of a de-
tailed project organisation and steering 
which should be based of the knowledge 
and experiences of the project coordina-
tor. The Stadtwerke Düsseldorf AG are 
glad to include their know-how and ex-
periences in project steering and imple-
mentation into the planed reactivation of 
derelict industrial sites.

Communication

Main goal of the project is to enable a 
large group of actors to work successful in 
the field of reactivation of derelict indus-
trial sites. For this a adequate communi-
cation is of high importance:

Intensive exchange during interac-
tive workshops

Internet based documentation of the 
project progress and of the project 
results

English/German/Romanian speak-
ing contact person

•

•

•
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Conclusions

The methodology worked out in this 
project offers the chance for a sustainable 
regional development in Romania – the 
results can be transferred to other coun-
tries affected by structural changes.
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7.11 Can We Really Compare Brownfield 
Regulation and Redevelopment in the United 
States and European Union?

Philip Catney, Kristen Yount, John Henneberry, Peter Meyer

Abstract

This paper is intended as a cautionary tale about international policy comparisons. We 
argue that comparing and transferring lessons from ‘aggregate’ political units, such 
as the European Union, are impossible in the face of its internal complexity. Instead, 
we undertake a focused comparative analysis of brownfield policies in Massachusetts 
and England. Our analysis examines the institutional and political contexts shaping the 
different approaches to brownfield redevelopment. Commonalities and differences in 
program development, policy implementation and environmental and economic out-
comes in the two settings are highlighted.  We point to methodological and practical 
difficulties in transferring lessons from one case to the other. However, the comparative 
case findings are used to derive principles to guide efforts to control for variation in ef-
forts to replicate or translate program experiences from one national – or locally specific 
– setting to another.  

‚Politics is the art of looking for trouble, finding it, misdiagnosing it and then misapplying 
the wrong remedies.‘ -- Groucho Marx

Introduction

This paper asks a deceptively simple 
question. At first glance, the answer is an 
obvious ‘Yes:’ Brownfield regulation and 
approaches to the regeneration of previ-
ously developed (and potentially contami-
nated) property in the United states (US) 
and the European Union (EU) has previ-
ously been compared (Meyer, Williams 
and Yount, 1995). The real issue is the 
character and method of the comparison 
– and the quality of the lessons learned 
from the exercise.

There is much experience of policy trans-
fer upon which to draw; whether this 
has occurred within the member states 
of the EU, between extant EU members 
and accession states in the past decade 
(see Bache & Jordan, 2006). A key benefit 
of lesson-drawing is that the costs of de-
veloping innovative programmes are in-
curred by the first nation. Other countries 

can learn lessons from the experience of 
this nation without having to go through a 
process of trial and error, although there 
are often costs involved with the process 
of adaptation (Rose, 2001: 4). These at-
tempts at learning through imitation, of-
ten as a short-cut to the development of 
programs, have met with decidedly mixed 
results.  The history of US-UK economic 
development policy transfer serves as 
an object lesson of failure, which might 
have been heeded by brownfield policy 
makers (Meyer, 1991). In the past, Brit-
ish policy makers tended to look to the 
United States when seeking to draw les-
sons (See for example, Wolman, 1992; 
Jacobs, 1992; Hambleton 1994; Parkin-
son, 1999; Dolowitz et al., 2000; Shutt, 
2000). There were a number of reasons 
for this. The two countries share certain 
characteristics of urban problems (for 
example, a history of racial tensions) in 
which the US has had more experience. 



Can We Really Compare Brownfield Regulation and Redevelopment

524

Ideology often underpins such exercises in 
policy emulation. For example, during the 
1980s the Thatcher government preferred 
to consider experience in the US, which 
embraced privatism and Reaganomics, 
rather than that of the western European 
mixed economies (Law, 1988: 446). The 
two most important policy imports from 
the US into British urban policy have been 
the Urban Development Grants (from 
the Urban Development Action Grants in 
the US) and the concept of public-private 
partnerships (Law, 1988: 446). 

However, the appropriateness of such 
policy transfers has been questioned. 
Higgins et al (1983: 9) argued that ‘the 
lessons learned from America were the 
wrong ones, or they were misunderstood 
or misinterpreted. In any event, the as-
sumption that American perspectives 
could simply be transplanted unmodified, 
to the British situation soon met with dif-
ficulties.’ The factors that contributed to 
inner city blight in the US (for example, 
under-funded services) were different 
from the problems of the UK urban areas 
(Higgins et al 1983: 9). Furthermore, the 
answer for one city (assuming that the US 
had the right policy in the first place) dif-
fers from that for another, especially if it 
is in another country on a different con-
tinent. Similar problems constantly arise 
in integrating the policies and practices 
of different member states in the efforts 
to forge common European standards for 
environmental policy (see Jordan & Lief-
ferink, 2004). 

In this paper, we emphasize the potential 
fallacies of the implied comparison, al-
though we do derive some lessons about 
the processes of comparative analysis and 
policy transfer. These may reduce error in 
the widespread practice of attempting to 
learn from the experiences of others. We 
begin with a discussion of ‘the brownfield 
problem’ and of how it manifests itself in 
the US and the EU. Next, we briefly con-
sider the legal and political diversity within 
the two aggregates of states, the Europe-
an Union and its 27 members and the 50 
states in the United States. We then turn 

to an exercise in more focused compari-
son, examining Massachusetts in the US 
and England in the EU. Finally, we identify 
some factors for which allowance must be 
made in any effort at policy emulation or 
learning between intra- or international 
locations.  

‘The Brownfield Problem’

The problem begins with the different 
ways in which the term ‘brownfield’ is de-
fined in American and European English. 
The US passed a massive bill intended to 
promote the remediation of contaminated 
sites that posed serious threats to human 
health and the environment well before 
the issue was prominent on European po-
litical agendas. The original 1980 law, the 
Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA; 
also known as Superfund for the pool of 
monies it collected) was promulgated in 
response to the discovery that a complex 
of new homes (in Love Canal, New York) 
had been built over a toxic waste site and 
neither the developer nor the occupants 
knew of the environmental problems 
present. CERCLA imposed such draconian 
liability for past contamination that urban 
redevelopment was virtually choked off, 
with any previously developed site suffer-
ing from the stigma of possible pollution 
problems. 

Efforts to moderate the impact of the Act 
and to provide some liability protection 
for redevelopers of urban sites led to a 
need to distinguish “Superfund sites” 
from other properties that did not require 
massive federal government resources 
to remediate. The label adopted for the 
non-Superfund sites was the term previ-
ously used for any urban developed site, 
‘brownfield’ (Yount, 2003).Thus the US 
usage came to diverge from that of the 
rest of the English speaking world, which 
retained the original meaning.

But the definitional difference hides a 
deeper divergence between the original 
objectives of the policy that we are com-
paring. The US focus from the outset was 
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on sites, individual parcels or groups of 
parcels of land that held or generated con-
tamination. The concerns of the member 
states of the European Union were more 
broadly focused on urban decay and the 
need to strengthen urban settings as liv-
ing and working environments. In those 
states that do have an ‘urban policy’ (see 
below), concerns about broader redevel-
opment goals, not necessarily pollution, 
influenced the way that many EU states 
approached the problem of contaminat-
ed land. Such sites were identified in the 
course of a broader effort at regeneration 
of areas – neighborhoods, districts and 
whole urban communities. A further dif-
ference can be seen in the extent to which 
land reuse is deemed to be a policy im-
perative. The US has a massive perceived 
surplus of developable land. Abandon-
ment of developed sites is not seen as 
causing the loss of alternative land uses, 
since non-urban sites are commonly as-
sumed to be idle and nonproductive in 
US policy discourse. In the older, more 
densely settled, European environments, 
especially those of the smaller EU member 
states, this land abundance is inconceiv-
able. For example, in the Netherlands the 
precise geographical nature of a coun-
try dictated the policy adopted. Because 
the water table is relatively closer to the 
surface than in most other EU states, it 
tended to be more cautious than coun-
tries such as the UK. Our comparisons 
thus may have started with different uses 
of the term ‘brownfields,’ but they really 
broaden to consider different conceptions 
of the role of urban space and degrees of 
concern for adaptive reuse of previously 
developed sites in different settings. 

For purpose of clarity below, we shall 
use the term ‘brownfield’ in the Europe-
an sense of developed land. If we refer 
to property that is either known to have 
or suspected of having significant envi-
ronmental issues due to past pollution, 
we shall describe that as ‘contaminated 
land,’ despite possible uncertainty about 
actual contamination conditions.

Diversity within the Aggregates 
– Can they be compared?

The diversity within both the US and EU 
bedevils any effort at comparison on the 
broad level of the unions. In the EU, varia-
tion in laws and traditions of state control 
over land are compounded by accession 
history and past and current eligibility 
for special resources such as Structural 
Funds. This confounds generalization (see 
Bache and Jordan, 2006). Unlike the EU, 
the US has immutable national law that 
shapes the context for brownfield redevel-
opment, imposing a single national liabil-
ity scheme and standard for liability relief. 
However, the fifty states have their own 
constitutions and assign different land 
ownership rights, some virtually blocking 
land use controls while others rely heav-
ily on them. This renders generalization 
similarly meaningless in the US. 

The extent to which member states of 
the EU have developed urban policy var-
ies considerably. Atkinson (2000: 1043) 
observed that some countries ‘have de-
veloped an “explicit” urban policy (for ex-
ample, the UK, France, the Netherlands); 
others have largely chosen to tackle ur-
ban problems through the adaptation 
of mainstream programmes at the local 
level (for example, Denmark) whilst some 
countries (for example, Spain, Portugal 
and Italy) have done neither.’ The last two 
rounds of enlargement of the EU have 
added considerably to this final category. 
The development of urban policies within 
EU states has been somewhat ad hoc and 
contingent on national policies and priori-
ties. Yet, while to speak of an explicit ‘EU 
urban policy’ is to err because, as Tofarides 
(2003) observed, there is no explicit treaty 
basis for the development of a EU urban 
policy - there is a clear urban dimension 
to its wide regeneration, its own local 
government organization. In some states, 
for example, the County is the basic unit 
of local government, with only a subset of 
the land area incorporated into regional 
policy and broader policies of spatial de-
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velopment1 (see Atkinson, 2000, 2001).

The range of diversity within the US states 
is not readily appreciated, even by its own 
citizens. Each has its own constitution that 
dictates state government structure and, 
more important for area-Municipalities. In 
others, there is no land that is not part of 
some “minor civil division,” in addition to 
being in a county. The prospect for area-
wide projects is far more limited in the 
latter than in the former where a broad 
swath of land may be in a single jurisdic-
tion. Moreover, both state and county sizes 
vary tremendously, and all counties have 
general government, including land use 
planning, powers, as do municipalities. 
(For example, Kentucky, with a land area 
of 40,409.02 square miles has 125 coun-
ties, Arizona, with 113,998.30 square 
miles, has only 15.) These physical and 
organization differences are compounded 
by variation in economic history in inten-
sity of settlement and population density, 
and in current economic vitality.

Basic land use control powers such as 
zoning are limited in some states with re-
spect to the capacity to force less intense 
future uses as spatial patterns change. 
Many states restrict local powers to use 
any zoning capacities without super-ma-
jority votes in their favor. In some states, 
any zoning change that results in a loss of 
hypothetical sale value to property cannot 
be implemented without payment of com-
pensation to the land owner for the pre-
sumed economic loss. Compulsory pur-
chase powers are severely constrained. 
Some jurisdictions are permitted to take 
only for public facilities (roads, schools, 
other public buildings), while others are 
given broader rein to acquire land for 
parks, nature preserves or even redevel-
opment projects. 

With respect to contaminated land pro-
grams, states vary in the relief from fed-
eral liability that they offer current and 
future land owners, in the requirements 
for mitigation of environmental condi-
1 For example in the period 2000-2006, the clas-
sification ‘urban areas in difficulty’ were included in the Objec-
tive 2 program (Atkinson, 2001: 398).

tions that they impose, and in the extent 
to which they require that local efforts 
inform surrounding property owners and 
occupants about findings on environmen-
tal conditions, let alone involve then in 
decisions about remedial responses. Sim-
ilarly, there are vast differences in state 
requirements about the degree to which 
existing property owners and residents or 
local businesses are provided access to 
regeneration planning activities, or given 
any power in decisions on public support 
for such efforts. 

In developing this paper, we undertook 
a comparative analysis to extract lessons 
about both the methodological problems 
involved and about the evolution of re-
generation policies themselves. As the 
observations above indicate, we discov-
ered that comparison of the United States 
and the European Union was simply not 
possible. We could not control for varia-
tion within the two aggregates, and we 
could not compare two ‘representative’ 
states from the EU and US – such repre-
sentative entities simply do not exist and 
the variation is too great. 

A Specific Comparison and its 
Findings: Massachusetts vis-à-vis 
England

Instead, we have undertaken a more spe-
cific comparison. This is an examination of 
two political units with comparable indus-
trial histories that actively pursue brown-
field regeneration. From the United States, 
we take Massachusetts, and for the Euro-
pean Union, we will take England, not the 
UK as a whole, while acknowledging that 
other British nations operate similarly, al-
beit with different laws.

Table 1 shows some simple comparisons 
with respect to physical characteristics 
and industrial history that appear to be 
germane to the analysis. These compari-
sons are crude, but indicative. We cannot 
in the scope of this brief note address the 
differences in the definitions of ‘urban,’ 
‘vacant,’ or even ‘area’ that may exist 
in the statistical series of Massachusetts 
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and England, but these and similar prob-
lems compound the complexity of any 
comparative analysis2. Different histori-
cal mixes of industrial activities and their 
rise and decline in economic importance 
has shaped perceptions of, and policy 
responses to, land contamination across 
US states. While England is considerably 
larger than Massachusetts in terms of total 
land area, its population density is rough-
ly similar. Massachusetts is more ‘urban’ 
than England, where the land use plan-
ning system has powers to impose green-
belt protections to prevent significant de-
velopment outside existing urban areas. 
Furthermore, available data suggest that 
the mining and manufacturing sectors in 
Massachusetts continued to grow long af-
ter these sectors had declined in England. 
However, recent figures suggest a rough 
parity once again. 

In terms of housing demand, however, 
England would appear to have a stronger 
market. The percentage of housing units 
2 In fact, the term ‘area’ can refer either to land 
alone or to land plus surface water area included within a 
political jurisdiction, and Massachusetts’ TOTAL area, includ-
ing waterways, is 27,340 square kilometers, implying a lower 
population density measure.

that are vacant is significantly lower than 
in Massachusetts while the percentage 
of house building taking place is sig-
nificantly higher. Moreover, the market 
prices that housing units command is far 
greater in the UK as a whole than in the 
USA: Comparing median home prices in 
the UK (which includes lower cost Scot-
land, Wales and Northern Ireland to 
those in the US, we find that the former is 
£172,065 while the latter (for owner oc-
cupied units, not rentals) is $167,500, or 
less than half as much, given an exchange 
rate of roughly $2 to £1. Focusing more 
narrowly, the median home price for the 
Outer South East is £200,235, while that 
for owner occupied homes in Massachu-
setts is $361,500, much closer, but still 
lower, especially when allowance is made 
for the lower values recorded for rental 
housing units.)  

We can briefly examine the institutional 
and political contexts shaping the differ-
ent laws, agencies and mix of nongovern-
mental organizations involved in urban 
regeneration efforts in Massachusetts and 
England. Some are described in text form 

Characteristic Massachusetts England

Total Land Area (Square Kilometers) 20,305 (Approx) 130,000

Density (population/Km2) 313 383

19th Century Industrialization Clothing, textiles, shoes, machine 
tools, shipbuilding

Clothing, textiles, shoes, mining, machine 
tools, steel, shipbuilding

% of Labor Force in Mining +/or Manu-
facturing, 1850

38% 40.9% (Britain)

% of Labor Force in Mining +/or Manu-
facturing, 1950

44% 28% (1900 –Britain)

% of Labor Force in Mining +/or Manu-
facturing, 2000 or later 

11%  (2002) 14% (Britain)

% of Pop. in urban areas, 2000 91% 71.5%

% of all housing units vacant, 2000 6.8% 3.2% (England and Wales)

% of housing units built 1995-2000 4.3% 4%

Sources include: 
http://cteconomy.uconn.edu/TCE_Individual_Articles/Fall_1998/New_England_Check-up.pdf
http://www.commcorp.org/researchandevaluation/documents/ResearchBrief1-08.pdf
http://www.census.gov [for all the year 2000 specific data]
http://www.britannica.com/ebi/article-200227
http://www.statistics.gov.uk/articles/labour_market_trends/century_labour_market_change_mar2003.pdf

Table 1: Selected Statistics – Massachusetts and England
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in Table 2; their significance in shaping 
policy is described below the table. 

A fundamental difference between Mas-
sachusetts and England relates to policy 
style. Differences between planning policy 
styles mirror those between general styles. 
Furthermore, these differences have very 
significant implications for the approaches 
taken to dealing with contaminated land 
in the two areas. They revolve around the 
relation between the planning system, 
the land market and the mechanisms for 
dealing with brownfield land. Put briefly, 
the stronger, more restrictive planning 
framework in England reduces land sup-
ply and raises land values. The latter are, 
consequently, much higher than in Mas-
sachusetts - and are normally sufficient 
to cover the costs of de-contamination. 
Indeed, in England, they are the main fi-
nancial mechanism for achieving clean-
up. Government grants, tax-breaks and 
so on are only available for the minority 
of sites that cannot be dealt with via the 
development process. 

That is, in England, there are ‚structural‘ 

arrangements that back up area ap-
proaches – but are not to be conflated 
with them. Those arrangements result in 
constraints on land uses and act to drive 
up land values. The higher land values 
then work at site level, so they apply even 
where a location is not covered by a spe-
cific area-based-initiative. In contrast, in 
Massachusetts, lower prevailing land val-
ues offer fewer opportunities for funding 
site treatment through development – and 
a more substantial and diverse array of 
financial incentives must be offered to 
achieve that end. 

To the extent that there are limited civil 
service job protections in place and the 
municipalities making land use deci-
sions are small in size, local officials, both 
elected and appointed, are exceptionally 
susceptible to influence from local prop-
erty interests. This is especially so in the 
US context, in which running for electoral 
office requires raising funds from private 
donors. Political jurisdiction size, and thus 
planning capacity, shape land use change 
controls, if any, and the ability to moni-
tor site preparations for reuse of contami-

Characteristic Massachusetts England

Overall Style Strong emphasis on primacy of the 
market

Mixed economy model: state supporting market

Planning Policy Style Weak, flexible, permissive, easily ma-
nipulated

Strong, structured, restrictive, interventionist

Civil service protections 
provided to local author-
ity staff

Strong state-standard civil service pro-
tection not provided to most local gov-
ernment personnel

Strong protection provided for national civil service; 
(somewhat less) strong protection provided for local 
government officers.

The size of local jurisdic-
tions and their planning 
capacities

Of 351 municipalities, 69 had over 
25,000 population, 5 over 100,000; 
professional planning staff not required 
by law, custom

Nearly 400 local authorities in England and some 
10,000 parish and town councils (latter mainly in rural 
areas and holding very limited powers). Planning is a 
statutory responsibility of local authorities, so profes-
sional planning staff are employed by all of them.

The extent of free-holding 
of the land under con-
structed premises.

Lease holding is rare, existing for limited 
business premises, never for owner-oc-
cupied housing.

While free-holding is the dominant land tenure, devel-
opment on long ground leases is not uncommon

The extent of public partici-
pation and notice require-
ments for land use and 
development decisions

Open processes and records but  lim-
ited notice requirements; appeals rights 
limited to those who can prove an eco-
nomic (financial) interest in decisions

Open processes and records but limited notice re-
quirements; appeals rights limited to those who have 
a legal interest in the affected property.

Record review protocols re-
quired  for planning deci-
sions, building permissions, 
and property transfers

Property title, easement and lien search-
es required by lenders, not by law; no 
public requirements

Property title, easement and lien searches required by 
lenders, not by law; no public requirements

Table 2: The Planning Context: Policy Style, Governance Characteristics and Property Ownership
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nated land. Separate free-holders com-
pound legal problems, but also can lead 
to leaseholders or occupants taking less 
responsibility for any environmental prob-
lems (Jayne and Syms 2003).  Public par-
ticipation and notice provide controls over 
the influence that business interests wield 
over decisions and may protect neighbor-
hoods that would be changed or displaced 
by proposed regeneration projects. The 
legally-required record reviews are key 
elements in long term stewardship for re-
generation efforts on contaminated lands 
that are not fully remediated and have 
pollutants remaining on site but presum-
ably isolated from doing harm.

Focusing on similarities and differences 
in contexts for policy formation and im-
plementation, however, may cloud the 
picture when there is a fundamental dif-
ference in orientation. The first difference 
noted in Table 2, the extent of primacy 
given to private market processes and 

outcomes, leads to two different views of 
the role to be played by any intervention 
by the state. The primacy given the mar-
ket in the US leads to interventions ori-
ented toward site-specific redevelopment, 
since developers’ investments are made 
in specific sites. By contrast, the mixed 
economy model shaping policy in the UK 
leads England toward a concern for area-
based regeneration. 

As Table 3 demonstrates, the objectives, 
methods and evaluative criteria for inter-
ventions appropriate to the two approach-
es differ so much that common metrics for 
measurement of ‘success’ may be impos-
sible to derive. If interventions cannot be 
measured on some common metrics, then 
they cannot be directly compared. Not 
only is the answer to the topic question in 
the title of this paper ‘no,’ but we would 
even have to conclude that comparing 
Massachusetts to England is impossible. 

Objectives Mass.: Site-Specific Redevelopment England: Area-Based Regeneration

General Environmental Objec-
tives

reduce human health risks, liabilities better regional environmental conditions 
plus risk reduction

General Economic Objectives increase tax base; job creation on-site improve area-wide attractiveness to capital

General Community Objectives remove eyesores, lower abandonment; pos-
sibly generate or raise home-ownership

reduce community disamenities and gener-
ate specific economic improvements

Actual Consultation on Local  
Community Objectives

minimal; as required by law with respect to 
community notice and consultation

potentially extensive; (although development 
agency may listen but not act on local con-
cerns) 

Methods

Lead Actor(s) private developers Private actors, public agencies and quasi-
public authorities

Public Site Assembly,
Preparation

minimal - minimum necessary to get private 
action

potentially extensive - to achieve area 
change

Public Support Mechanism(s) direct financial subsidies; site rezoning Complementary investments, planning 
changes

Evaluative criteria

Time Horizon short - completion of onsite redevelopment long - allowing time for expected spillover 
effects

Policy Efficacy Property sales for cleanup and reuse;  im-
pact on site values and tax revenues

new capital flows into area; increase in area 
economic activity, incomes, and property 
values

Policy Efficiency minimizing public sector expenditure maximum leverage on public funds

Policy Effectiveness rate at which private landowners successfully 
market their contaminated sites for reuse

increase in area economic activity, household 
incomes; reduction in area disamenities

Source:  Adapted from Meyer, 2001.

Table 3:
Objectives, Methods and Evaluative Criteria for Site-Specific and Area-Based Interventions
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This finding then poses the question if any 
learning is possible in comparisons across 
international, national – or even regional 
or cultural lines. We conclude with a brief 
discussion of that issue.

When is a ‘Success’ Replicable? 
Principles for Policy Emulation 
and Translation 

Policy analysts often stress the histori-
cal and contextual barriers that exist to 
the effective transfer of a program from 
one national context to another. Our ar-
gument here and the findings in Table 
3 should make clear that it is essential 
to control for variation in both context 
and intent in any efforts to replicate or 
translate program experiences from one 
national – or locally specific – setting to 
another. At one level, political and cul-
tural values can differ markedly between 
countries. This can affect how a particular 
programme operates in different social 
contexts. For example, introducing a risk-
based approach into a risk-averse culture 
may produce substantial resistance to the 
new programme from implementers and 
the wider public. 

Rose (2001: 4) further distinguishes be-
tween contingent obstacles that are vari-
able (for example, the economic priorities 
of the government of the day) or long-
term (for example, federal as against uni-
tary institutions). More specifically, the in-
corporation of a lesson or a new program 
will often be affected by the matrix of es-
tablished programmes in any functional 
or geographical area. These programmes 
will generally be interdependent creating 
the problem that the ‘innovative value will 
depend on its being different from what 
went before, yet its success will depend 
on how well it integrates with other pro-
grammes to which it must relate in the 
same field.’ (Rose, 2005: 107) 

To overcome these contextual barriers, 
Rose (2001; 2005) advocates the de-
velopment of models that abstract the 
generic elements of a programme that 
are necessary for it to be successfully ex-

ported. Abstraction provides a means of 
focusing on the essentials of a success-
ful programme. It demands identifying 
the cause-and-effect relationships criti-
cal to making the programme succeed. 
Rose (2005: 72) suggested a number of 
features that a model must identify of a 
programme, including the relevant laws 
and regulations; the organizational struc-
ture and relevant types of personnel (for 
example, specialists such as engineers or 
generalists such as accountants); how the 
programme is financed; and the charac-
teristics of the intended programme out-
puts and outcomes. 

From the preceding discussion it may 
be reasonable to conclude that the dif-
ferences in objectives, land markets and 
structures of government preclude apply-
ing lessons into the two areas successfully. 
However, such an exercise can serve a 
useful function in exposing the underlying 
principles and discourses which structure 
the way that the two systems function, 
and the consequences these have for the 
site-level practice of brownfield develop-
ment. 

Our attempts to compare the US with the 
EU were confounded by the sheer com-
plexity of the systems operating within 
the two ‘aggregates’. Furthermore, it 
was difficult to identify two ‘typical’ or 
‘representative’ cases within the two ag-
gregates. Instead, we undertook a more 
specific comparison between two political 
units with comparable industrial histories 
which have specific brownfield policies. 
Our comparative analysis of the Mas-
sachusetts and England led us to draw 
certain lessons about both the methodo-
logical problems involved and about the 
evolution of regeneration policies them-
selves. 

We identified two of the fundamental 
policy differences between the two areas: 
general policy style and planning policy 
styles. The differences in these had impli-
cations for the approaches taken for reg-
ulating contaminated land. In particular, 
the relation between the planning system, 
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the land market and the mechanisms for 
dealing with brownfield land were clearly 
important. The planning system in Eng-
land played a crucial role in raising land 
values by restricting the amount of green-
field land available for development. This 
reduced size of decontamination costs as 
a proportion of total development costs 
making redevelopment of severely con-
taminated sites more viable. The planning 
system also played a key role in ensuring 
that an ‘area approach’ to brownfield de-
velopment was adopted so that broader 
social issues were addressed. In contrast, 
in Massachusetts, a weak planning system 
and a national policy style which empha-
sizes the freedom of market actors con-
tributed to lower land values and offered 
fewer opportunities for funding site treat-
ment through development. Brownfield 
development thus became contingent 
upon an array of government incentives 
which focused on purely the development 
of the site.  

Refernces

Atkinson, R. (2000) ‘Combating Social Ex-
clusion in Europe: The New Urban 
Policy Challenge’, Urban Studies, 
37(5-6): 1037-1055.

Atkinson, R (2001) ‘The Emerging “Ur-
ban Agenda” and the European 
Spatial Development Perspective: 
Towards an EU Urban Policy?’, 
European Planning Studies, 9(3): 
387-406.

Bache, I. and Jordan, A. (2006) ‘The Eu-
ropeanisation of British Politics? 
Basingstoke: Palgrave.

Dolowitz, D., Hulme, R., Nellis, M., O’Neil, 
F. (2000) Policy Transfer and Brit-
ish Social Policy: Learning from 
the USA? Buckingham: Open Uni-
versity Press.  

Hambleton, R. (1994) ‘Cross-National Ur-
ban Policy Transfer – Insights from 
the USA’ in Hambleton, R. & Tho-
mas, H. (eds.) Urban Policy Evalu-

ation: Challenge and Change. 
London: Paul Chapman Publish-
ing: 224-238. 

Higgins, J., Deakin, N., Edwards, J. & 
Wicks, M. (1983) Government 
and Urban Poverty: Inside the Pol-
icy Making Process. Oxford: Basil 
Blackwell.

Jacobs, B. D. (1992) Fractured Cities: 
Capitalism, Community and Em-
powerment in Britain and Ameri-
ca. London: Routledge.#

Jordan, A. & Liefferink, D (eds.) (2004) 
Environment Policy in Europe: 
The Europeanization of National 
Environmental Policy. London: 
Routledge.

Jayne, M. & Syms, P. (2003) ‘Potential 
Environmental Liabilities with In-
dustrial Properties in the United 
Kingdom’, Journal of Real Estate 
Portfolio Management 9(3) 238-
249.

Law, C. M. (1988) ‘Public-Private Part-
nership in Urban Revitalization in 
Britain’, Regional Studies, 22(5): 
446-451. 

Meyer, P.B. (1991) ‘Meaning and Action 
in Local Economic Development 
Strategies: A Comparison of 
Policies in Britain and the United 
States.’, Environment and Plan-
ning C: Government and Politics 
IX(4): 383-398.

Meyer, P.B., R.H. Williams and K.R. Yount. 
1995. Contaminated Land: Recla-
mation, Redevelopment and Re-
use in the United States and the 
European Union. Cheltenham, 
UK: Edward Elgar Publishing, Ltd.

Parkinson, M. (1999) ‘Urban Regenera-
tion: Lessons from Europe and the 
UK’, in Gaffikin, F. & Morrissey, 
M. (eds.) City Visions: Imagining 
Place, Enfranchising People. Lon-
don: Pluto Press: 104-115.



Can We Really Compare Brownfield Regulation and Redevelopment

532

Rose, R (2001) Ten Steps in Learning Les-
sons from Abroad. ESRC Future 
Governance Programme. Avail-
able at: http://www.hull.ac.uk/
futgov/.

Shutt, J. (2000) ‘Lessons from America in 
the 1990s’ in Roberts, P. & Sykes, 
H. (eds.) Urban Regeneration: A 
Handbook. London: SAGE: 257-
80.

Tofarides, M. (2003): Urban Policy in the 
European Union: A Multi-Level 
Gatekeeper System. Aldershot, 
UK: Ashgate

Wolman, H. (1992) ‘Understanding Cross 
National Policy Transfers: The 
Case of Britian and the US’, Gov-
ernance, 5(1): 25-45.

Wolman, H. & Goldsmith, M. (1992) Ur-
ban Politics & Policy: A Compara-
tive Approach. Oxford: Blackwell 
Publishers.

Yount, K.R. (2003) ‘What are Brownfields? 
Finding a Conceptual Definition’, 
Environmental Practice 5(1):25-
33 



Proceedings 2nd International Conference on Managing Urban Land

533

7.12 Brownfield remediation and redevelopment: 
valuing the costs and the benefits

Margherita Turvani, Stefania Tonin

ABSTRACT: 

This paper discusses costs and benefits of remediation plans for contaminated site. We 
argue that CBA may help non only the decision process at the public level but it may give 
a contribution to participatory processes which are becoming more and more necessary 
to implement vast and expensive remediation programs, with the advantage of public 
and private stakeholders. An attempt to value these benefits has been recently devel-
oped for sites on the Italian national Priority List.

Introduction 

The European Union states that “Protect-
ing the environment is essential for the 
quality of life of current and future gen-
erations,”… and that “Public participa-
tion is a central element in the common 
procedures applying across the EU for as-
sessing the environmental impact of pub-
lic sector policies and programs and of 
investment projects.’ The European leg-
islation is guided by the “polluter pays” 
principle, implying both that the polluter 
may be required to invest in equipment 
and processes that reach environmental 
standards and, as in the new Directive on 
Environmental Liability, that responsibility 
for the cost of cleanup is placed on those 
parties who have contributed to creating 
the contamination problem. This system 
should both prevent future contamination 
problems and provide financing for any 
needed remediation. In practice, the ap-

plication of such principle in recent years 
has show faults: the burden of environ-
mental liability and the costs of comply-
ing with the environmental legislation 
have discouraged large scale and diffused 
cleanups. Of course the negative effects 
of the slow pace at which sites are reme-
diated is a matter of public concern and 
calls for new initiatives and policies, many 
of which will require the joint effort of pri-
vate and public agencies. 

This situation is common to most countries 
sharing the same problem of a wide dif-
fusion of brownfields1 and an insufficient 
rate of cleanups. Clearly, the high cost of 
cleanup is a serious source of concern, 
and initiatives that rely on private and 
voluntary cleanup—to be encouraged by 
offering inducements to firms, real estate 
1 The Small Business Liability Relief and Brown-
fields Revitalization Act defines brownfields as “real property, 
the expansion, redevelopment, or reuse of which may be com-
plicated by the presence or potential presence of a hazardous 
substance, pollutant, or contaminant” (USEPA L. N. 107-118, 
2002).
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developers and investors—are currently 
under consideration at many locales, 
where they would supplement the more 
traditional, enforcement-based programs 
(Turvani et al., 2006). 

Little is known, however, about whether 
the public is in favor of these forms of in-
centives and public support. In this paper 
we argued that careful analyses of the 
social and economic benefits which can 
accrue to the population are not only 
necessary for an improved public decision 
making but could be very useful to help 
public participation and to obtain popula-
tion support2. The remainder of the paper 
is organized as follows. In Section 2 we 
introduce the issue of contaminated sites 
in terms of diffusion of the problems, and 
extent of the cleaning up costs. In Section 
3 we analyze the main costs and benefits 
of the remediation and requalification 
contaminated sites problems. Section 4 
presents the conclusions.

Sites remediation and its costs

Cleaning up contaminated sites is cur-
rently considered one of the environmen-
tal policy priorities in many countries.3 
Remediation of contaminated sites is at-
tractive because it reduces risks to human 
health and ecological systems, and brings 
a host of potential social and economic 
benefits. Whether enforcement-based (as 
it typical of most recent contaminated site 
programs) or relying on collaboration be-
tween private entities, such as developers 
and investors, residents, and governments 
(as in many recent “brownfield” initiatives), 
addressing the problem of contaminated 
sites is judged to be an important com-
ponent of sustainable urban regeneration 
and has important implications in terms of 
2 Recently, the Department of Planning – University 
IUAV of Venice – has administered a conjoint choice ques-
tionnaire to a sample of the Italian population. The results of 
the survey suggest that the preference of the Italian public is 
broadly in agreement with this approach: The Italians want to 
prevent contaminated sites in the first place, detect promptly 
any contamination problems, that they want the government to 
address directly sites for which the responsible parties cannot 
be found or cannot pay for cleanup. Finally, Italians also sup-
port economic incentives for private initiatives
3 See Eurobarometer (2005) for statistics about the 
importance of environmental quality and concern about vari-
ous types of pollution to the citizens of the European Union.

economic development and quality of life 
for residents and workers. 

The new European legislation, which 
will enter into force by April 30th 2007, 
(2004/35/CE), draws heavily on the ex-
perience of the contaminated sites stat-
ute in place in the United States—Su-
perfund, which was established 25 years 
ago—while trying to avoid some of its 
drawbacks. The European legislation is 
based on the “polluter pays” principle and 
on assigning responsibility for the cost of 
cleanup on those parties who have con-
tributed to creating the contaminated site 
in the first place. However, to avoid cre-
ating some of the undesirable effects of 
liability, the new EU legislation will apply 
only to damage caused after the Directive 
enters into force in the Member States.4 It 
will not, therefore, be retroactive. 

Individual countries within the European 
Union have, of course, passed their own 
statutes to address contaminated sites. 
These statutes follow the general princi-
ples spelled out in the European Direc-
tive. 

The Directive on Environmental Liability 
points out that land damage is any land 
contamination that creates a significant 
risk of human health being adversely 
affected as a result of the direct or indi-
rect introduction, in, on or under land, of 
substances, preparations, organisms or 
micro-organisms. Because contaminated 
areas are often found in derelict urban ar-
eas with previous industrial development, 
environmental remediation must be com-
bined with redevelopment policies to 
meet sustainability goals in medium and 
large cities in Europe, where the majority 
of Europe’s population resides. Contami-
nated sites are particularly numerous in 
cities with a strong industrial tradition and 

4 Experience from the United States, where con-
taminated site legislation based on this approach has been 
in place for 25 years, shows that the burden of environmen-
tal liability and the costs of complying with the environmental 
legislation have discouraged cleanup and reuse of previously 
used urban areas.  The Superfund program has been criticized 
by the public for the slow pace of cleanup and by firms for its 
retroactive feature. It is also widely alleged that the Superfund 
liability has discouraged the reuse of sites that are feared to 
have contaminated problems (the so-called “brownfields”).
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in most case, closed industrial plants have 
been found to be contaminated sites. Var-
ious factors have contributed to the for-
mation of abandoned contaminated sites 
include a demographic shift away from 
the city to the suburbs and urban fringe 
areas, expanded transportation networks, 
and the regional redistribution and diffu-
sion of commercial and productive activi-
ties with the consequent reorganization of 
people’s life and consumption habits (Pel-
low,1998). More than 300,000 potentially 
contaminated sites have been identified 
in Western Europe and the estimated 
number for the whole of Europe is much 
larger (Van Camp et al. 2004). The diffu-
sion of contaminate site in the territory, 
and the extent of contamination in soil, in 
water, and groundwater constitute a men-
ace to population health and to the eco-
system, and legal rules work both to limit 
this menace in the future and to address 
ongoing problems by identifying respon-
sible parties and at least in part solving 
the problem of finding adequate financial 
resources for cleanups. 

The burden for private and public finance 
is heavy: official reports (EEA, 2000)  es-
timate that the total cleanup costs for the 
countries that have provided data are 
about 115 billion euros at current price, 
or 490 euros per capita. Each of the EU 
countries that provided data since 1997 
relies on the polluter-pays-principle. How-
ever, in practices administrations realize 
that liable parties are difficult to be iden-
tified or have not sufficient resources to 
cover the necessary cleanup costs, imply-
ing that they frequently contribute either 
by providing a public budget to finance 
major cleanups, or establishing special 
funds, such as waste taxes collection, loan 
systems or voluntary agreements with in-
dustry. 

Contaminated sites remediation is an ex-
pensive priority for the governments but 
the removal of pollution substances from 
the soil can contribute to numerous ben-
efits, among them the improvement of 
environmental quality and the reduction 
of risks posed to human health. Environ-

mental remediation policies should be 
evaluated within the framework of ben-
efits-cost analysis to enhance the efficacy 
and efficiency of their implementation. 
In addition, it is essential that communi-
ties understand the potential beneficial 
impacts of site remediation and sustain 
the implementation of public policies for 
environmental cleanup of contaminated 
sites.

Identifying the cost and benefits: 
a social perspective

Can we infer the total value of the com-
prehensive effects of cleaning up contam-
inated sites by examining only the effects 
on the value/price of land? To quantify 
the loss of value due to contamination, 
the easiest approach is to subtract the 
cost of cleanup from the value of uncon-
taminated property (Tonin,2006). Indeed 
empirical research has focused princi-
pally on this kind of assessment. But does 
this difference also capture the benefits 
of cleanup? The perceived and true im-
pacts of contaminated sites remediation 
recognized by the majority of researchers 
include economic impacts (e.g., new job 
opportunities), fiscal impacts (property 
tax revenue) and property value impacts 
(changes in the value of adjacent exist-
ing local properties). All of these effects 
are potentially important and need to be 
valued to address in a proper way the 
decision of whether to remediate or not 
a specific contaminated site, both for the 
private and public stakeholders. 

A comprehensive cost and benefit analysis 
of any brownfields intervention site must 
take into account various factors that can 
have positive or negative impacts on the 
value of the property, on the communi-
ties involved by the cleanup project of 
the site, and on the natural environment. 
The costs of brownfields redevelopment 
and remediation can be divided in two 
broad categories: direct costs, linked to 
the remediation process itself, and indi-
rect costs, i.e. costs related to the effec-
tive management and implementation of 
brownfields redevelopment and remedia-
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tion processes (see Fig. 1).

The direct costs depend on the type and 
severity of contamination (extent, mobil-
ity of contaminants), the characteristics of 
the site itself (location and historical con-
ditions of the area), the choice of the best 
available cleanup technology, and finally 
the administrative and legal costs relative 
to the acquisition, cleaning and recovery 
of contaminated sites.

Indirect costs are, for example, those due 
to the delay in using the land because the 
remediation process is slow, and those 
related to the uncertainty and the higher 
transaction cost of the project. Brownfield 
redevelopment projects pose higher lev-
els of uncertainty to decision-makers than 
would occur with any other property in-
vestments, and especially greenfields. The 
higher risks refer to the site assessments 
needed to determine the type and extent 
of the pollutants, remediation planning, 
the execution of remediation plans, and 
the environmental damage liability claims 
associated with the past pollution of a 
site. Any one of these factors imply higher 
transaction costs that involve an array of 
measurement, information, bargaining, 
and contracting costs other than those 
associated with acquisition of unpolluted 
land. Other costs incurred due to contam-
ination are related to the difficulties in ac-

cessing the necessary funding for 
development project. Thus, al-
though many contaminated sites 
have the potential for becoming 
profitable business ventures that 
generate new activities and new 
employment opportunities, pub-
lic investment is often needed 
to catalyze private funds. This is 
because the clean up interven-
tions are very expensive, and 
financial capital is hard to find, 
and there is considerable delay 
between the initial investment 
and the time in which the site 
can be productively used again. 
According to OECD (2000) the 
role of the public sector in these 
projects is to design the cleanup 
strategy, to pinpoint the appro-

priate areas for development, to initiate 
the remediation process, to provide fund-
ing and to encourage the participation of 
the private sector.

Economists recommend that the costs 
should be compared with the benefits of 
the project. Thus, focusing now on the 
positive side of the brownfields reme-
diation and redevelopment process, the 
main benefits can be grouped into three 
broad categories: environmental benefits, 
social benefits and economic benefits (see 
Fig. 2).

The environmental benefits include the 
reduction of development pressure on 
greenfields sites, protection of public 
health and safety, protection of ground-
water resources, protection and recycling 
of soil resources, restoration of former 
landscapes and, establishment of new 
areas deemed to have ecological value. 
Restoring natural areas may also entail 
“non-use benefits”, such as the option to 
conserve a natural resource to use it in 
the future, and the enjoyment of knowing 
that natural resources are preserved for 
future generations. 

The social benefits include, among others, 
the renewal of urban cores, the improve-
ment of the quality of life, the elimination 

Figure 1: Main costs of remediation projects
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or reduction of the negative social stigmas 
associated with the affected communities 
by revitalizing them, the reduction of the 
fear of ill health, environmental deteriora-
tion, and loss of property values in these 
communities. Stigma affect the value of 
real property an appropriate methodol-
ogy were developed to measure its influ-
ence on the price of real estate market. 
Another important positive effect included 
in this benefit category is the reduction of 
fear and anxiety related to the perceived 
health risks. There are many potential 
economic benefits of remediation and 
redevelopment of brownfields sites. For 
example, domestic and foreign invest-
ment can be attracted to the restoration 
of the tax base of government, especially 
at the local level; increasing employment 
(number of short-term and long-term 
jobs), thus boosting the local economy; 
increasing the utilization of, and reinvest-
ment in, existing municipal services; the 
development of remediation/decontami-
nation technology; and the exploitation of 
existing infrastructure systems. By return-
ing these facilities to productive use, cities 
can reacquire their economic and social 
vitality and be the catalyst for additional 
economic development. In many situa-
tions, estimating the above benefits is of-
ten hampered by severe data limitation. 

The economic value of goods or 
services is generally captured by 
market price or, more precisely, 
by how much people are willing 
to pay to obtain them. There are 
however a number of goods, such 
as environmental quality, human 
health, and risk, which are not 
traded, and for which markets 
are absent. Economists have re-
sorted to a variety of techniques 
to place a value on these goods, 
which are generally termed non-
market goods.5 

A research program funded by 
CORILA (Consortium for Coor-
dination of Research Activities 
concerning the Venice Lagoon 
System) and realized at the De-

partment of Planning, University IUAV of 
Venice, is ongoing to assess the mon-
etary value of these non-market goods 
and social benefits. Applying the conjoint 
choice analysis we have conducted two 
different surveys. One study has shown 
the relative importance and efficiency of 
different market-based mechanisms and 
other incentives intended to promote the 
environmental remediation and reuse 
of “brownfields” (Alberini et al. 2005). 
The second one monetize the economic 
benefits of reducing the risk of dying for 
people exposed to hazardous substance 
in contaminated sites and people risk per-
ception in general. Specifically, we have 
surveyed a sample of the Italian popula-
tion administering a questionnaire using 
the conjoint choice analysis to find out in-
dividuals’ preferences for public policies 
of cleaning up contaminated sites, and to 
infer the value of people’ willingness to 
pay for a reduction in the risk of mortality 
(Alberini et al. 2006).

5 For valuing non-market goods two approaches 
are used: revealed preference and stated preference methods. 
With revealed preference techniques, preferences for non-mar-
ket goods and income are revealed indirectly when individuals 
purchase other market goods that are in some way related to 
the non market goods (i.e. Travel Cost and the Hedonic Price 
Methods). By contrast, stated preference techniques ask people 
to report their willingness to pay in the course of an interview 
(Contingent Valuation) or infer preferences by asking people to 
choose among hypothetical alternatives (Conjoint Choice).

 Figure 2: Main benefits of remediation project
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Conclusions

Contaminated sites remediation is one of 
the urgent policies for local and national 
governments. But, site remediation is an 
expensive operation and it needs the sup-
port of public and private sectors, together 
with the consensus of communities. Com-
municating the beneficial effects of clean-
ing up contaminated sites to the public 
may be decisive for the effectiveness and 
success of a remediation policy. In this 
paper we have attempted to analyze the 
main costs and benefits of contaminated 
sites remediation project. Many benefits 
of site remediation are generally defined 
as non-market goods (i.e. risk reduction, 
improvement of human health, etc.) and 
their monetary valuation requires non 
traditional economic techniques such as 
conjoint choice analysis. An example of 
such applications is provided by a recent 
research of Department of Planning in 
collaboration of CORILA. In this research, 
applying a conjoint choice experiments, 
we have elicited people’s preference for 
different public policies of remediation 
which reduce human health risk.
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7.13 Brownfield Indicators in the Czech Republic

Jan Votoček

ABSTRACT

Czechs have taken part in a number of  research projects and have redeveloped many 
sites. The awareness has risen but still remains within these basically pilot and pioneer 
activities. 

In 2006 the Ministry of Regional Development funded a project ‚Revitalization of brown-
fields for public administration‘. Local data was collected and extrapolated to regional 
scale. In certain districts the distribution of origins turn out to be quite unexpected (61 % 
agricultural, 21 % residential, 10% infrastructure, 6 % educational and only 1 % industri-
al and 1% military) and overwhelming 50 % of sites were smaller than half a hectare.  

The project introduced new brownfield indicators which enable comparison for cities and 
district based on commonly available data and cheap basic site surwey. The indicators 
compare what % of city is a brownfield, how much new construction land would be spared 
if development went on brownfields and how long  would it take to solve brownfields 
considering annual construction activity. 

Brownfields in Czekia 

In Czekia there is a handful of conferences 
and workshops takes place annually and 
number of universities, institution and 
ministries have been participating in in-
ternational projects and networks. Czech 
knowledge and experience has improved 
significantly.

The project called ‚Integrated Strategy for 
Brownfields Redevelopment in the Czech 
Republic[1]  from the year 2004 delivered 
the very first report on  sizes and origins of 
brownfields for the whole country. Many 
other network projects have contributed 
with assessments, databases, education 
packages (for example LEPOB [2]. What 
has happened in the Czech Republic in 
recent years describes the paper Towards 
Integrated Regeneration Policies and 
Brownfield Advocacy in the Czech Repub-
lic [3] included in these proceedings. 

There are many realized brownfield‘s re-
use project, which applied changes in use, 
mixed use. Considering  Cabernet ‚ABC 
model‘ [4]  redeveloped ‚A‘ and ‚B‘ sites 
count certainly in hundreds. For example 
Buergermeistrova gives examples of 16 
redeveloped ‚B‘ sites. [5]. But the projects 
remain single, separate and do not get 
main streamed or ‚copied‘. Thus the im-
pact is too little to change common at-
titude in the country. 

The Author spent weeks travelling through 
the regions with camera and laptop col-
lecting the data from owners and public 
sector representatives. Despite all the 
events the author has experienced that 
majority of stakeholders in regions is un-
educated and does not have any tools to 
work with. Many even have never heard 
the term ‚brownfield‘. But all of them 
know the sites by heart. 
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Definition of brownfields in Czekia

There are more definitions and terms fro 
Brownfields used in Czekia. The author of 
the paper uses the  CABERNET [4] Defini-
tion.

Need for Indicators

There is a relatively good experience with 
benchmarking processes among Czech 
cities. Association of towns and villages 
and a network of 75 Healthy cities of the 
Czech Republic compares public transport 
availability, distances to schools, parks 
etc. Many cities have joined international 
benchmarking comparing quality of life, 
etc. However there is a complete lack of 
comparable indicators for brownfields 
and use of urban space. A figure of an-
nual green land consumption is not avail-
able at all. 

The author took part in basic site identi-
fication of two projects. The projects took 
different approaches to brownfields but 
both extrapolated the results to regional/ 
national scale.

National investment approach

The project called ‚Integrated Strategy for 
Brownfields Redevelopment in the Czech 
Republic from the year 2004 delivered 
the very first data on scale and nature of 

brownfields in Czekia.  It is not an objec-
tive of the paper to talk about the results 
of this project, but it is an important back-
ground information for the project de-
scribed below, which introduced regional 

approach to the country. 

The national project continued in 
2006, when the sites larger than 
2ha and with a minimum of 500 m 
sq. were selected from the database 
for more detailed investigation. 
The goal of this phase was mainly 
to choose suitable sites, especially 
along motorways, national roads 
and interesting locations for later 
parts of the project including pilot 
redevelopment projects.  Unex-
pected redevelopment rate of sites 
was found in some places. In Ustí 
nad Labem, the capital of North 
Bohemia Region, out of 22 brown-

field sites found in 2004, 9 were not 
brownfields any more, which gives 41% 
redevelopment rate figure [7].

State agency Czechinvest [8]  (by the 
Ministry of Finance) plays a major role 
in this project. It‘s objective is to attract 
foreign investment into the country and 
so the project is focused on rather large, 
post-industrial sites, which is excellent as 
long as it is not the only representation of 
brownfields issue in the country.  

Figure 1: Map The Czech Republic [6]

Figure 2: Vacant Shipyard [9]
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Regional approach

The Ministry of Regional development 
funded a project called ‚Revitalization of 
brownfields for public administration‘ in 
2006 [10]. The main goal was to enhance 
the abilities of local governments to rede-
velop brownfields. 

Three extended administrative districts 
from Central Bohemian region were cho-
sen for their different background and lo-
cation. Pilot skims showed size, origin and 
nature of brownfields there and gave an 
outlook on the whole region. 

Each site was described by two A4 pag-
es:

Basic description, GIS location

Technical conditions, environmental 
risk category

Origin

Ownerships, location, interest,

Pictures, map

The project focused on sites of 0.5 hec-
tare and larger. The author collected all 
the sites in his district for research and 
advocacy reasons.

The Indicators

The research of the Ministry of Regional 
Development introduced the following 

•

•

•

•

•

indicators. They are counted from two 
sets of data. The first is based on physical 
research in  particular administrative dis-
trict.  The second set consists of data from 
the master plan and land use plans (open 
documents) and from the sum of areas in 
building permits:

Sum of areas of brownfield sites

Total build up area

Prospective development area

Annual construction need

The indicators:

Area of brownfield sites to total ur-
ban (build up) area

Area of brownfield sites to prospec-
tive development areas

Area of brownfield sites to annual 
construction need

Comments: 

(1.) The first indicator shows how 
much of a city is a brownfield in %.  2-
3 % is a natural rate unless it represents 
the sites in the heart of town. It can be 
compared to unemployment for example 
[11]. But if it comes to 8 or 10% or more, 
it means a problem. Unofficial figure for 
Ostrava talks about 30-35%.

(2.) The second indicator shows how 
much of new construction could be di-
rected onto brownfields saving green land 
outside of town. 

(3.) The third indicator shows how 
many years it would take to solve the 
brownfields problem. It describes a 
model situation when all development 
would happen on brownfields and no 
new brownfield sites appeared. There are 
town in Czekia which would need 50 or 
even 100 years. 

a.

b.

c.

d.

1.

2.

3.

Figure 3: Vacant Sanatorium [9]
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The Indicators on the Internet

A very good result of project of the Min-
istry of Regional Development is a   www.
brownfieldsinfo.cz web page. The data-
base is accessible with password only. The 
password is given on inquiry by DHV Brno 
[12]. This part of the web page is meant to 
be a comparative tool for towns and local 
administrative bodies to find out what is 
the nature of their sites and  what chances 
do their brownfields and towns have com-
paring to the sites in other administrative 
districts. 

The web is not very user friendly but is sim-
ple enough to be easy after some hours 
of work. The representatives of local gov-
ernment can fill in a general questionaire 
(demographic, economic and geographi-
cal features) and than type in the informa-
tion about their sites one by one. The first 
200 sites were filled by professionals. 

Than the web page gives graphical and 
chart representation of the sites and their 
‚chances for redevelopment‘ compared to 
other sites already filled in by other mu-
nicipalities.

If required data (b,c,d) was given, the 
indicators are also shown. It is mainly a 
case of towns because collecting urban 
development data from the whole admin-
istrative district could mean visiting more 
offices and as it is not required by law (not 
even while preparing new master or local 
development plan)  nobody has time for 
that.

The web site of the first project www.re-
generace.org provides a database also 
accessed on password, which can be ob-
tained from the Czechinvest. The compar-
ative tool is not there but the indicators 
can be calculated with a bit of work us-
ing the database and urban data avail-
able for example on the server of Czech 
statistical office.

Regional approach results

Indicators in the districts of 

Votice and Kladno

An extended administrative district of 
Votice was chosen as one of  formerly 
mentioned pilot districts. It has mainly ag-
ricultural character and quite an interest-
ing location. It is 70 km from Prague, 35 
km from the Czech main motorway from 
Prague to Brno. The national road from 
Prague to Austria (Linz, Salzburg) goes 
through the town of Votice itself as well 
as the mail electric railway to the south. 
Planed motorway to Austria cuts through 
the district.

Identical survey was conducted in the dis-
trict of Kladno. The town badly bears the 
heavy-industrial history and suffers from 
massive commuting to Prague which is 
only 20km away.

Figure 4: District of Votice [6]

Feature Votice Kladno

Inhabitants 4462 71132

Demographic 
trends 1991 -2001

Stagnating Decreasing

Unemployment [%] 2 10

Population Density 53 152

Table 1: Town of Votice and Kladno [6]
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The town hall of Votice provided for the 
information needed for the indicators. 
The results are good. Only 3,6% of the 
town is a brownfield, and the there is no 
brownfield in the very centre of the town. 
But the whole quarter of green land could 
be saved if the planners would consider 
redevelopment and not only new devel-
opment. If all the investment went on 
Brownfields, they would be used up within 
5 years, which is in comparison to other 
towns a very short time.

The results in the town of Kladno are much 
less optimistic, even if most of the sites  are 
5km from the motorway and 16km from 
the biggest Czech Airport. Due to inability 
of local public administration to  prepare 
and implement a long term strategy (most 
of the sites are still coloured as industry by 
the master plan for example) and compli-
cated ownerships of the sites,  there has 
been no real progress and what is worse, 
some small parts are being redeveloped 
separately and may hinder throughout re-
development of the area in the future.  

Results in the district of Votice

The term Brownfields is unknown to most 
of the local representatives, but all of them 
are very well aware of the sites, their his-
tory and promises form different owners. 
There is a complete lack of education and 
literature in Czech language. 

The owners are either open, because they 
want to sell their property, formal if they 
think they have to take part in Ministry‘s 
project or averse out of different reasons. 
Local governments would very much like 
the sites to get redeveloped. 

Feature Votice Kladno

Sum of areas of 
brownfields [ha]

5 153

Total build up area [ha] 139 1720

Prospective develop-
ment area[ha]

18 60

Annual construction 
need [ha]

1 6

Area of brownfield 
sites to total build up 
area [%]

3,6 8,9

Area of brownfield 
sites to prospective 
development areas [%]

27.8 255

Area of brownfield 
sites to annual con-
struction need [years]

5 25,5

Table 2:
Source data for Indicators and results [10] 
Town of Votice and Kladno [6]

Feature Value

Inhabitants 11.908

Area 28.878 ha

Willages 15

Demographic trends
1991 -2001

- 5 %

Unemployment 4,7 %

Working outside the district 44 %

Economic subjects 2.700

Of that selfemployed 2.398

Of that with no employees 1921

Of that with more than 20 
employees]

31

Table 3: District of Votice [12]

Figure 5:
Distribution in the district of Votice [9]



Brownfield Indicators in the Czech Republic

544

Histogram of sizes

It was very interesting not to follow the 
original 0,5 ha limit and register all the 
sites (football field has about 0,7 ha). The 
results are striking. Half of the sites are 
smaller than  0.5 a hectare. If the sites 
represent buildings on the main street 
or at the square of a village or a small 
town they have a significant impact on 
the whole social environment and surely 
should be taken into account.  

Origin of sites

Most of the sites in the district of Votice 
come from Agriculture. These are of two 
kinds. Either they are traditional square 
farmyards, which are in the centres of vil-
lages - well integrated into the urban tis-
sue or they are former communistic giant 
agricultural cooperatives standing rather 
separately in the near of the villages. 
Brownfields appear  despite the fact that 
farmers are very active in the district. More 
than 80% of the agricultural real estate is 
in use by SME. 

The second most frequent groups, includ-
ing acre sites, are the residential brown-
fields. Sometimes it is 4-5 houses in the 
centre of a village or a town which have 
fractional change to get redeveloped but 
still have a major impact on the environ-
ment. The average area of these sites is 
only 0,1 ha. In many villages a half of 
houses is used for weekends and as sum-
merhouses.

The third group consists of various pub-
lic infrastructure from shops to pubs and 
also of castles and office buildings. These 
sites have more or less zero chance to get 
redeveloped.

The forth group represents vacant schools 
in public ownerships, respectively those 
which were not turned to offices or flats. 

Minimum of industrial brownfields is 
caused by the nature of the district and 
by good location and state of industrial 
sites which enabled their redevelopment 
as factories and ware houses.  

Development potential of sites

The research also assessed the sites in fol-
lowing categories:

Clear ownership

Chances for quick and trouble-free 
redevelopment

Attractive location

Political interest in regeneration

Interested persons or companies

The following chart describes  all the sites 
(regardless their origin) in the district of 
Votice (excluding the town itself): 

Conclusions of the research in Votice 

The sites which have become most trou-
bling brownfields are hardly accessible 
or completely over dimensioned. Certain 
number of sites was bought for specula-
tive reasons.

Chances for redevelopment of many of 
the sites are slim, because they are badly 
located and are densely built over not 
leaving much free space for new  build-
ings. 

The research does not register success-
fully redeveloped sites. It would be most 

•

•

•

•

•

Figure 6: Origin of sites [9]
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beneficial to repeat the research in pilot 
district after 3 or 5 years to  see the trends 
and changes. 

0,5 hectare limit is understandable but 
in such a scale of researching misses too 
many sites or types of sites which do have 
a significant impact on their surround-
ings. 

The comparativeness of the data also de-
pends on good   job description to the re-
searchers, because sometimes it comes to 
a subjective view which decides it the site 
is a brownfield or not. 

All stakeholders lack education.
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7.14 Impact of Government Initiated Urban Land 
Management among Informal Labor Forces: 
A Case Analysis from South Asian Mega city

Saleh Ahmed

ABSTRACT

South Asia is now one of the most vibrant economic regions in the World and simultane-
ously agglomeration of a lot of urban poor. A major part of the working force is informal. 
But, they are also playing a substantial role in the region’s economic vibrancy. As an 
usual process in South Asia, spatial agglomeration of informal labor force is an impor-
tant factor for the urban economy in Bangladesh. A lot of poor rural-urban migrants 
in Bangladesh are basically absorbed by informal settlements in its mega-city, Dhaka. 
These absorbed migrants are the basic source of labors for the informal sector of the city. 
Here the informal sector plays very frequently as the basis and basic input for the for-
mal economic sector also. Most of these people and their agglomerations are scattered 
around various business districts. Biased with traditional pro-western city development 
initiatives, the Government of Bangladesh has initiated new urban land management 
strategies to eradicate slum settlements, which is basically formed by labor forces of in-
formal sector. These poor people have usually no way without going far from their work-
ing regions. In this paper, we would try to analyze the social and economical impacts of 
these slum evictions as part of so called government initiated urban land management. 
We would also analyze, whether this initiative from the government is a „poverty gen-
eration process“ or a step up for better livelihoods. We would also try to come up with 
some proposals for socially acceptable urban land management. 

Background

The World is getting more urbanised even 
more than human’s anticipation. Urban 
populations grew faster than the capacity 
of cities to support them. Rapid growth of 
cities in connection with economic crises, 
currency devaluations and shortening na-
tional expenditures is as it were „a safe 
prescription for the Marginalisation of 
large populations” and „the mass produc-
tion from informal labors’ settlements”, 
which are virtually “Slums”. The five great 
South Asian historic metropolitan (Kara-
chi, Mumbai, Delhi, Kolkata and Dhaka) 
contain more than 15,000 slum commu-
nities with a total population of around 20 
million (Davis, 2004).

At the recent time, Dhaka has emerged as 
one of the fastest growing Megacities in 
South Asia. It had a manageable popula-
tion of 2.2 million in 1975 and that be-
came 12.3 million in 2000. The growth 

rate of this urbanising population during 
1974-2000 was 6.9% (UN, 1998). There 
is no other city in the world, which has the 
experience of having such a high growth 
rate in population during this period. The 
United Nations (1999) mentioned this 
rapid population growth as ‘exceptional’. 
The growth rate of urbanising people 
in Dhaka City will also continue to re-
main high even in the upcoming times. 
At 2000-2015 the expected growth rate 
is 3.6% and would reach a total popula-
tion of 21.1 million in 2015. This will put 
Dhaka in 4th position on the list of the 
world’s mega cities (UN, 1999). As this 
rapid growth of Dhaka City is not com-
mensurate with its industrial develop-
ment, almost about one-third of the city’s 
population is living in slums and they are 
basically informal labor forces. Although 
the phenomenon of slums in Dhaka is as 
old as the city itself, about 90% of slums 
have developed in the last three decades. 
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The informal labor forces in Dhaka City 
faces extreme poverty due to its low level 
of earnings and the majority are living 
below the poverty line in terms of both 
food intake per day and expenses of ba-
sic needs. The rates of income, wage and 
productivity of the informal labor forces 
are generally low due to their lacking in 
capacity of skills and working knowledge. 
Ultimately with low capacity of knowledge 
and skills, they have no other choice with-
out accepting “low-employment” or “un-
der payment”. 

Pattern of agglomeration

By the Cholera years of 1830s and 1840s, 
the poor informal sector workers started 
to living in congested housing. After few 
years, it was also identified in American 
and Indian Cities (Davis, 2004). The clas-
sical definition of this type of housing can 
be characterized by high-density living, 
improper utilization of Public Goods, lack 
of basic services or amenities, unhygienic 
and polluted environment, poor literacy 
rate, unemployment, crime, social, moral 
and psychological degradation and poor 
health condition. 

At the “regimen of congestion”, character-
ised the new mercantile cities of the 16th 
century, too many people began compet-
ing for two few dwellings and rooms. The 
rapid influx to the cities or poor rural-ur-
ban migrants looking for jobs created a 
huge need for accommodation. Much of 
the new housing for rural urban migrants  
was development and re-developed by 
speculators seeking profits, and in the ab-
sence of controls, was built increasingly 
higher densities and poorer qualities (UN, 
2003). The same scenario is happening 
now in Dhaka. 65% residents of Dhaka 
subsist in the informal sector (Davis, 
2004). Usually the informal labor forces 
try to scatter around the Central Business 
Districts. Because from here, they can 
avail the maximum level of job accessibil-
ity. Nevertheless if they can scatter around 
the Central Business District, then they 
don’t have to pay much for their trans-
port cost to go to working area. This phe-

nomenon is simply an example of location 
theory in the science of economics.   

Background of the Informal Sec-
tors Workers

These poor rural urban migrants are 
mostly from the north eastern Bangladesh. 
Seasonal Food Insecurity and Hunger are 
usual phenomena frequent in this region. 
Nevertheless River Erosion creates a lot of 
Environmental Refugees. Joblessness and 
without income insist these rural poor to 
migrate. For them Dhaka, is El Dorado, a 
land of Opportunities!

The process could be identified as fol-
lows:

Background reasons for migrating 
to Dhaka

Income Inequality

Lack of Economic Growth 

In-migration

Middle Situation

Poverty 

Lack of affordable housing

Outcome of the Process

Formation of Informal Settlements

End Results

Eviction 

Usually these rural-urban migrated peo-
ple like to find some linkages in city area 
before their coming in the City. For ex-
ample, some relatives or friends who are 
already living in some places in Dhaka 
and who could give some ideas for some 
job opportunities. This relationship is an-
other big reason for their migration, and 
this is also the reason of spatial expansion 
of slums areas. It’s a rare situation that 
the slums get smaller. In reality it always 
gets bigger and bigger. It absorbs these 
migrated rural people, most of whom are 
almost without any job skills. 

•

•

•

•
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Government’s new urban land 
management strategy

The urban planning offices (RAJUK and 
Dhaka City Corporation) evaluate the 
marginal settlements in Dhaka mostly 
negative. There is an overall opinion, that 
Slums are responsible for the criminality 
and for the bad economic situation of the 
city. These are also the typical places for 
illegal drug trade, prostitution and bad 
possession of arms.

The emergence of such situation is an ex-
pression for poverty processes within the 
state, as indication of the migration within 
the state.

But government is interested about the 
pro-western city development initiatives. 
The World Bank financed “City Beautifica-
tion Project” is worth mentionable. Under 
this World Bank concept, Government is 
now interested to prepare some new and 
so called modern urban land manage-
ment strategies, and with these strate-
gies the city would be solely for the rich 
people, those who can afford high living 
standards. But there is almost no indica-
tion of proper settlement/re-settlement 
planning and management for this large 
group of informal labor forces. 

There is a law, that the Government should 
inform the dwellers at least before the 
seven days of eviction. But unfortunately, 
it is now only written in paper, no implica-
tion in reality. In some rules, Government 
is also responsible for the re-settlement 
of these people. But its also very utopian 
thought in Bangladesh context.

In August 2000, there was a fact finding 
mission from Asian Coalition for Housing 
Rights. They did investigation regarding 
large scale eviction in Dhaka with a local 
NGO, Center on Housing Rights and Evic-
tion (COHRE).

The basic points and finding from this fact 
finding mission are as follows:

100,000 people (20,000 house-
holds) in 44 settlements were evict-
ed and lost their homes and assets. 
Most of these evictions happened 
without any prior notice. Bulldozers 
and demolition crews were accom-
panied by huge number of polices 
in riot gear.

Majority of those evicted people 
were single mothers with children, 
and many of them were working in 
the city’s 2,000 garment factories 
located around the city center.  Most 
lived close to their jobs and job op-
portunities as it is not possible for 
them to afford transport cost. Due to 
the government policy regarding the 
new urban land management policy 
and zoning, practically they also had 
to lose their jobs.

Government’s new policy regarding 
urban land management or urban 
management was a violation of Lo-
cal Government Act, the Constitu-
tion of Bangladesh, international 
covenants, conventions and com-
mitments. These were recognized 
by the international community and 
agreed and signed by the Govern-
ment of Bangladesh.  

Government had promised for the 
resettlement costs and also for bet-
ter transports and assessibility to 
jobs. But its was always an utopian 
statement; it happened never in re-
ality. 

Impacts of slum evictions 

The first resolution of 1987 „Commission 
on Human Settlements“ was ‘The practice 
of forced evictions constitutes a gross vio-
lation of human rights, in particular the 
right to adequate housing.’ It was also 
written, ‘..forced eviction and homeless-
ness intensify social conflict and inequality 
and invariably affect the poorest, socially, 
economically, environmentally and politi-
cally most disadvantaged and vulnerable 
sector of society.’ The ‘Government Build-

1.

2.

3.

4.
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ing Ordinance 1970 says that a 30-day 
notice requires for a legal eviction of un-
authorized occupants. But in reality, most 
of the times, they don’t get even a 24 hour 
notice to leave their shelters. 

There are really very high level of nega-
tive impacts of evictions, which are basi-
cally initiated due to Government’s Urban 
Land Management and Urban Develop-
ment Strategies. The impacts appear both 
in short term and in long term.

For discussion we could divide the impacts 
as follows:

Economic Impacts

Social Impacts

Political Impacts

Environmental Impacts

Institutional Impacts

We could discuss the scenario a bit detail 
as follows:

Economic Impacts

Most of the working opportunities of the 
informal labor forces are concentrated 
near their housing place. Their income 
sources are not stable and also the in-
come level is unstable. They are the first 
victims of any unexpected situations. They 
are usually not skilled. Very few of them 
have some vocational training and also 
very few of them have access to micro-
credits provisions. So whenever they are 
evicted, they are also in the way of loos-
ing their jobs and jobs opportunities. In 
Dhaka, most of the job opportunities for 
the informal sector are concentrated near 
the City Centre. 

When they are evicted, they are usually 
supposed to be re-settled in much away 
than the city centre. Jobs opportunities are 
naturally not as good as city centre. Due 
to the transport cost, it is also very difficult 
for them to travel the city centre for their 
jobs. Economically it is not viable.  

1.

2.

3.

4.

5.

Another reverse scenario happens in the 
city centre and near the city centre. As 
there appears a paucity of informal la-
bor forces, the impacts and result come 
to any products’ services or prices. Price 
level goes up beyond the affordability of 
normal people.

Social Impacts

Like any other Mega city, jobs accessibility 
is the pre-requisite of social stability and 
a healthy urban livelihood. In Dhaka, a 
major portion of people are involved di-
rectly or indirectly in informal sectors. If 
they loose their jobs, the scenario is re-
ally very painful. Low rate of education, 
vocational training and low access to mi-
cro credit make them frustrated, helpless 
and hopeless. A major portion of them 
get involve with different types of criminal 
activities. Drug addiction, prostitution and 
arms dealing are worth mentionable for 
these job looser informal labors.

Political Impacts

Due to the Government initiated Urban 
Land Management and Planning, evicted 
people sometimes utilised by political 
parties. In most of the cases, this mal-
practice of politics in Bangladesh creates 
big losses of life and assets. Bangladesh 
is a country where corruption and politics 
are almost synonymous, and in this situa-
tion informal labor markets, eviction and 
urban land management are also gripped 
by mal-policies and politics.

Environmental Impacts

Living condition in informal settlements is 
relatively worse than the planned settle-
ments. Eviction means the another new 
informal settlements are in another plac-
es. In Dhaka, the City Corporation is not 
financially and institutionally so strong 
that they could provide the urban services 
to all informal settlements. In most of the 
cases, Government can’t provide even 
the least urban services to all the informal 
settlements. That means the new urban 
land management policy is also a impe-
tus for expanding urban environmental 



Proceedings 2nd International Conference on Managing Urban Land

551

problems. 

Now all through Bangladesh, it’s a big 
discussion that the Government initiative 
regarding cleaning the city for modern-
ism, whether it is a initiative of „poverty 
generation process“or “step up for better 
livelihoods”.

Conclusion

The important message of this paper 
is that the informal settlements and ur-
ban poverty are not just a manifestation 
of urban population growth and demo-
graphical change, or even of the vast 
impersonal forces of globalisation. The 
informal settlements, which are virtually 
emerged as the settlements of informal 
labor forces, must be seen as the result of 
a failure of housing policies, laws and de-
livery systems, as well as of national and 
urban policies. 

Government can’t deny the importance of 
labor forces in informal sectors. Without 
making any provisions for jobs and liveli-
hoods, the process of the eviction in noth-
ing but making the total “city manage-
ment” system to a collapse. The numbers 
of the rural-urban migrants are increasing 
in Bangladesh day by day. They have no 
definite future and job opportunities even 
in Dhaka City. When they are evicted ac-
cording to the Government’s new policy, 
the frustrations come to the pick. Then it 
is, in reality, no more a City Beautification 
project or steps towards better urban live-
lihoods, it turns to a Government initiated 
poverty generation process.  

The problem, which is a physical and spa-
tial manifestation of urban poverty, should 
be treated from in holistic approach; not 
only from policy perspective, but also from 
peoples views and participation. It should 
be some long term strategies and simul-
taneously some short term strategies. But 
for instance Government and the Donor 
Agencies should  realise the scenario both 
from Micro Level and Macro Level.

Proposals could be stated as follows

Macro Level

The Government should to identified, why 
there are so many rural urban migrants 
and why these migrants live in poor hous-
ing in the city Dhaka. Government should 
also think for better accessibility of jobs 
and transport costs for the poor. There is a 
popular statement from the Government’s 
side, that they don’t have enough finance 
for the upgrading the living condition of 
the informal labors. It couldn’t be true. 
Major reasons are corruption and lack of 
political will. Macro level proposals could 
be identified as follows:

Integrated Nation-Wide Rural De-
velopment Plans and Projects

Accessibility of Micro Credit Program 
for most of the Informal Workers

Rural Growth Centre Development

Decentralisation of Administration 
and Business Centre

Government shouldn’t always adopt 
the Westernised Idea. 

Government should think for the 
better accessibility of works and jobs 
for informal labor forces during any 
types of renovation or re-develop-
ment or eviction.

Micro Level

How Government can resolve the prob-
lem? Government should incorporate 
the people about the entire development 
process. Just to say “Good Bye”, is really 
not a good and sustainable solution. Fol-
lowing could be some options to make 
better participation:

Government should adopt PPP (Pub-
lic-Private Partnership) Method for 
all development works.

Government should resolve the 
problem by mass community level 
campaign.

1.

2.

3.

4.

5.

6.

1.
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After all, in any case Government of 
Bangladesh has to concentrate on the hu-
man development in rural areas. Other-
wise any of their plans and projects would 
be pathetic impetus for Urban Collapse 
and the miseries of informal labor forces 
would be enormous.
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7.15 Brownfiled Sites in the City of Brno

Marian Böhm

The appearance of the first brownfield 
sites in Brno came with the changes in the 
political and economic conditions after 
1989, when significant macro-economic 
changes took place. The main changes 
were in the nature of manufacturing sites, 
where the poor economic situation faced 
by large industrial companies meant the 
loss of traditional markets. The result of 
this was a great drop in industrial manu-
facturing and a shift of the workforce from 
manufacturing to the service sector. 

Brownfield sites are therefore a spin-off 
feature of the post-industrial phase of 
the development of society and form to a 
great extent a part of the important indus-
trial history of the city.

As a result of their original use, these sites 
often tend to be contaminated or other-
wise abandoned, which lessens their at-
tractiveness for future development. 

On the other hand, the city also has no-
called non-manufacturing brownfield 
sites, which include former agricultural 
areas, military premises, disused railway 
land and unnecessary public facilities. 

At the end of the 1990s another feature 
began to appear - suburbanisation. This 
involves the resurgence of commercial 
and residential units outside urban built-

ABSTRACT

The changes in the political and economic conditions after 1989 results to a great drop 
in industrial manufacturing and a shift of the workforce from manufacturing to the serv-
ice sector and abandonment of original industrial sites. Currently a new master zoning 
plan is being drawn up, in which the revitalisation of brownfield sites is one of the basic 
principles behind the development of the area. Since March 2006 both manufacturing 
and non-manufacturing brownfield sites within the city have been registered in the da-
tabase that forms a part of the „brownfield map“which may be used as a basis to draw 
up brownfield type investment proposals. As an appendix to this text there are two com-
pleted examples, which can be used to present the positive approach used to preserve 
the existing cultural heritage for a new purpose. The revitalisation of the former Vanko-
vka engineering works and the former city abattoir. 

Figure 1: Gone-by military barrack
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up areas along with all the negative ef-
fects on transport, social structure and 
natural environment. One of the ways of 
regulating encroaching suburbanisation 
is the long-term revitalisation of brown-
field sites. 

Because of the complexity and expense 
involved in solving the problem of brown-
field sites, private capital tends to be dis-
couraged from making any effective inter-
vention. Significant economic losses come 
as a result of the existence of brownfield 
sites that are lying in waste in the cen-
tre of cities, not providing a source of tax 
income. Of most importance in today’s 
market environment are the unequal 
conditions that exist in comparison with 
undeveloped building sites. The solution 
to the problems posed by such sites is a 
political, economic, social, ecological and 
town planning task of utmost importance. 
It is a complicated problem that is of in-
ter-departmental and inter-professional 
import at national, regional and local 
levels, for which it is necessary to obtain 
emphatic political support. In drawing up 
projects for the revitalisation of brownfield 
sites, the aim of which should be to extract 
the maximum amount from their existing 
potential whilst preserving the existing 
cultural heritage, financial support at a 
national and European level will continue 
to play decisive role.

Currently a new master zoning plan is 
being drawn up, in which the revitalisa-
tion of brownfield sites is one of the basic 
principles behind the development of the 
area. 

One of the conditions behind the success-
ful progress of this process is a transpar-
ent inventory (registration) of brownfield 
sites, which would serve as a basis for the 
planning of suitable future land use and 
their introduction to the market. Such reg-
istration must be carried out using an in-
tegrated method of registering brownfield 
sites in the database in order that they 
may be compared with those in other cit-
ies and regions. Unfortunately to this day 
no integrated approach to the registration 
of brownfield sites has yet been set up in 
the Czech Republic.

Since March 2006 both manufacturing 
and non-manufacturing brownfield sites 
within the city have been registered in the 
database that forms a part of the „brown-
field map“. The proposed methodology for 
the processing of the database is based 
on the results of the research project for 
the Czech Ministry for Local Development 
entitled „the revitalisation of neglected 
areas for local authorities. Through the 
Planning and Development Department 
of the Brno City Hall and together with 
the Office of the City Strategy, the City of 
Brno has been one of the project partners. 
The brownfield map, as a technical plan-
ning platform, will continue to be used to 

Figure 2: Unimproved part of Zetor factory
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present the problem of brownfield sites in 
the city, forming a part of the information 
showing the intensity of built-up land use, 
and may be used as a basis to draw up 
brownfield type investment proposals. A 
simplified version is available on the City 
of Brno website.

The register includes only a partial list of 
disused or used brownfield sites of 0.5 
ha upwards (where a max. of 30% of the 
extent of the area is used). The database 
that includes basic information on areas 
with a qualitative evaluation also includes 
those areas where revitalisation is under 
way. Within the city limits there are 117 
registered such areas, measuring 509 ha 
in total, and brownfield sites form 6.2% 
of the total area of the city. The major-
ity of these localities are areas that are 
used only to a minimal extent, usually by 
tenants, for wholesale and discount sales 
outlets, low-level office and warehouse 
use, and similar. Manufacturing brown-
field sites form 73% of the total, and the 
greatest concentration is in the area of the 
Posvitavská industrial zone to the east of 
the city along the River Svitava in close 
proximity to the historical centre, where 
brownfield sites form 14% of the total 
area.

As an appendix to this text there are two 
completed examples, which can be used 
to present the positive approach used to 
preserve the existing cultural heritage for 
a new purpose. The first example is the 
revitalisation of the former Vankovka en-
gineering works. 

Vankova - Former Factory

Vankovka – the former Friedrich Wan-
nieck engineering works were established 
in 1865 on Trnitá Street. The first items 
manufactured at the engineering works 
were sugar diffusers, but over time the 
manufacturing range expanded to include 
steam engines, boilers and other engi-
neering products. This led in turn to the 
expansion of the premises with the con-
struction of other manufacturing shops, 
some of which were designed by leading 

architects of the time - A. Prasrtorfer and 
G. Wanderley. It was during this period 
that the area underwent its greatest boom 
and reached its greatest extent – 2.2 ha.

The building complex was developed over 
a period of time, but the majority of the 
buildings have not been preserved in their 
original form. At the beginning of the 
20th century the Vankovka engineering 
works successfully merged with the První 
brnnnská strojírna (First Brno Engineering 
Works). When it was built, the works were 
outside the fortifications surrounding in 
the historical city centre but, thanks to the 
construction in its immediate surround-
ings during the 20th century, the Vanko-
vka works over time in effect found itself 
almost in the city centre.

Vankovka Shopping Centre – this is a suc-
cessful example of the revitalisation of the 
original Vankovka factory and its foundry 
and engineering works, which is once 
more functional after more than fifteen 
years, but this time for a different pur-
pose, which brings the city benefits and 
income. This completed project provides 

Figure 4: Vankovka factory in the year 1921

Figure 5: Vankovka bevore revitalisation
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proof that old and new alongside one 
another can exist in tandem, an example 
being Ve Vankovce Street, which bisects 
the former premises and divides the new 
shopping centre and the reconstructed art 
gallery from each other. This pedestrian-
only street that runs along the former 
crane track forms the exterior core of the 
entire complex.

From the beginning of the 1990s it was 
the aim of the city to fulfil the expecta-
tions of the inhabitants of the city and to 
find a reliable investor for the Vankovka 
premises. The revitalisation plan was first 
made public in 1993. In 1994 the Vanko-
vka Foundation was established, the aim 
of which was to support the reconstruc-
tion plan and the resurgence of the area, 
working together with non-governmen-
tal organisations in order to achieve this 
aim.

After lengthy discussions it was made pos-
sible to transfer the ownership of Vanko-
vka as a protected monument from the 
state-owned Zetor company in 1996, and 
in 2000 the city of Brno became the own-
er of the premises.

Soon afterwards a German investor – ECE 
- came forward and presented the city with 
its plan to construct a shopping and social 
centre under the name Galerie Vankovka, 
which was consulted and modified on the 
basis of communication between the city, 
the investor and representatives of the 
Civic association particularly with regard 
to the monument protection of the exist-
ing buildings.

In the end only a part of the exterior 
façades of the Foundry and Core Rooms 
was preserved in the construction of the 
centre. The new shopping and social 
centre with its 300-metre long shopping 
arcade and illuminated central rotunda, 
opened in March 2005, offers a total of 
130 shops with a floor space of 38 000 
m2 and parking for 1000 cars. 

The remaining Engineering Works and 
Administrative Building, both protected, 
were reconstructed by the city develop-

ment company Jižní centrum (South Cen-
tre). The Administrative Building today of-
fers premises for company headquarters 
and since April this year also a modern art 
gallery with the name WANNIECK GAL-
LERY.
During its first year of operation the Galerie 
Vankovka has gained several awards – for 
example first prize in the shopping centre 
category in the prestigious Best of Reality 
2005 competition.

The second example is the former city ab-
attoir. 

Figure 6-8: Vankovka today
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Old industrial Architecture

The premises of the former city abattoir 
on Masná Street were built more than 
100 years ago in the southern part of the 
city of Brno along the River Svitava. The 
oldest part of the premises was built along 
Krenová Street in order to gain access to 
the transport route leading towards the 
city centre. Later the site grew to the south 
and was divided into two sections by rail-
way sidings – the so-called new city abat-
toir was built to the south under the rail-
way viaduct in several stages at the end of 
the 19th and beginning of the 20th cen-
turies, after which more buildings were 
constructed on the other side of Masná 
Street including the Meat Exchange build-
ing by Bohuslav Fuchs, which today does 
not form a part of the premises. 

This land was used by the meat industry 
until the 1990s, and in 1994 manufactur-
ing ceased. In 1998 revitalisation work on 
the area began for a new owner - Brn-
enské komunikace a.s. (Brno Road Com-
pany), which used the premises as an ad-
ministrative and storage centre. 

During the one hundred years of devel-
opment the land changed considerably. 
Buildings within the abattoir premises 
were constructed in a historical style as 
part of a pure urbanistic plan. The dif-
ferent stages of construction can be seen 
in the different building styles – the older 
buildings have façades where the fac-
ing masonry is of two colours; the newer 
buildings have façades that are combined 

red facing masonry and rendering. 

The newest of the buildings were pur-
pose-built; nevertheless they adhered to 
the original land-use area plan. Further 
building work only serves to show the 
degeneration of the site, and by the end 
of the 20th century there was a mess of 
buildings of various ages, purposes and 
appearances which were difficult to sur-
vey and define.

When reconstructing the premises the aim 
was to preserve the urbanistic and archi-
tectural values of the original industrial 
buildings, remove all additional build-
ings and to use the remaining buildings 
for operations as far as space allowed. 
With regard to the buildings, the interiors 
in particular were rearranged and all ad-
ditional building works were removed in 
such a manner that the area might once 
more become appreciable and that the 
original 19th century plan might become 
visible once more, i.e. the central core of 
the premises, surrounded by trees. 

The premises are today fully functional, 
and several buildings along Porážka 

Figure 9: Beginning of the 20th century

Figure 10: Before revitalisation
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Street and the former marketplace are 
registered as cultural monuments. It only 
remains to complete the repair of some 
of the façades and determine the final 
use of two of the so-far unreconstructed 
buildings. 

The example of the Brno abattoir is not 
a typical example of land revitalisation, 
because it is purely a matter of replacing 
the original activities with new, similar, 
activities. A positive point is the sensitive 
approach to the preservation of the logi-
cal plan whilst preserving the urbanistic 

and architectural values even for such a 
simple and practical purpose. For the re-
pairs and reconstruction the statutory city 
of Brno provided a purpose grant from 
1998-2004, which amounted to 66% of 
the total investment.

Figure 11: Before revitalisation

Figure 12+13: present state

Figure 14: JMP in 1945

Figure 15: Before reconstruction

Figure 16+17: JMP today



Proceedings 2nd International Conference on Managing Urban Land

559

Other successful revitalisation projects in-
clude the reconstruction of the premises 
of Jihomoravská plynáren-ská a.s. (JMP) 
in 1995; the central warehouse building 
was awarded the title of building of the 
year in 1997. 

In 2002 the transformation of the old city 
electricity generation plant into the Brno 
city archive was completed.

The last selected illustration is the exam-
ple of the „re-use“ of the former Moravan 
carpet factory. This was a sensitive regen-
eration project, which preserved the origi-
nal charm of industrial architecture whilst 
transforming it for loft living and commer-
cial purposes. 

Many Brownfield sites in the city are still 
awaiting new use. One of these is the 
extensive 22 hectare Zbrojovka Brno en-
gineering works, which established in 
1919. In the second half of the 1920s the 
company became the largest manufac-
turer and exporter of rifles in the world. 
In the 1930s it manufactured typewriters, 
Z type cars, bicycles, aircraft motors and 

Figure 18: Brno city archive today

Figure 19: Moravan before reconstruction

Figure 20+21: Moravan today
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machine tools. 

Following the war Zbrojovka concentrat-
ed on civil manufacturing, making office 
and communication equipment, motors, 
specialist tools, hunting and sporting 
weapons, and the manufacture of Zetor 
tractors began here. 

A black period in the history of the com-
pany began after 1989; the non-forward-
looking production of single-purpose 
machines and tools was ceased, and the 
manufacture of sporting and hunting 
weapons was significantly cut. The com-
pany suffered from severe over-employ-
ment and over time faced an increasing 
number of problems, which came to a 
head in 2003 with bankrupcy. 

More than 90 years of Zbrojovka history 
came to an end at the beginning of that 
year with a public auction that raised a 
Czech record of 707 million Crowns. 
The plans of the declarers, the powerful 
Czech-Slovak J&T finance group, are not 
yet known. The Zbrojovka premises form 
a part of the Posvitavská industrial zone in 
the close proximity of the city centre, and 
it is not expected that this area will be re-
used for industrial purposes. 

When regenerating this area it will be 
necessary to ensure its long-term sustain-
ability and to sensitively link it to the ex-
isting urban structure. The most suitable 
way of doing this would be to implement 
a mixed land-use plan, which would in-
clude services, sports, public amenities 
and housing. 

We believe that any future owner of this 
site will find a new use for it in agreement 
with the city leaders, in order that it may 
be of advantage to the city and its inhabit-
ants alike.
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Introduction

Reducing the consumption of land and 
encouraging sustainable land manage-
ment is the central objective behind Ger-
many’s Strategy for Sustainability. It arises 
from the need to treat the environment 
with care, particularly as continuing urban 
sprawl and fragmentation of the country-
side is causing increasing encroachment 
on the natural and cultivated landscapes 
with negative consequences for biodiver-
sity. 

The provision of building land at nature’s 
expense has a significant impact on the 
quality of life in the regions and on the 
development of economic potential. The 
demographic change in society (decreas-
ing population, ageing society, unem-
ployment, migration, social and cultural 
polarisation) is already posing enormous 
challenges for the cities and municipali-
ties today. The maintenance of municipal 

mains supplies and waste management is 
also the cause of considerable economic 
problems in many places.

The Federal Government’s National Strat-
egy for Sustainability therefore employs 
a twin-pronged approach. On the one 
hand, it aims to reduce land consumption 
with new housing and transport areas 
to 30 ha per day by 2020. On the other 
hand, it aims to qualitatively improve the 
utilisation of land for housing and trans-

8.1 Research for the Reduction of Land 
Consumption and for Sustainable Land Man-
agement (REFINA) – Status and Outlook

Maike Hauschild, Uwe Wittmann, Gina Siegel

ABSTRACT 

REFINA – The programme “Research for the Reduction of Land Consumption and for 
Sustainable Land Management” funded by the Federal Ministry of Education and Re-
search (BMBF), is part of the German National Strategy for Sustainable Development. 
The German federal government has set the goal of reducing land consumption for 
new settlement and transport-related areas to 30 hectares per day by 2020. In order to 
provide a scientifically reliable basis for decisions and measures, REFINA supports the 
development and testing of innovative concepts for the reduction of land consumption. 
These concepts should help to achieve a multitude of goals such as the protection of the 
environment and conservation of nature, economic growth, socially compatible housing, 
quality of urban building, and mobility.

Figure 1: REFINA logo
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ported-related purposes, and to improve 
the quality of life and economic develop-
ment in the regions. 

These aims are to be supported by the 
programme “Research for the Reduction 
of Land Consumption and for Sustain-
able Land Management” (REFINA), which 
is rooted in the measures adopted by the 
federal government in 2004 for the re-
alisation of the National Strategy for Sus-
tainability. REFINA was announced in the 
Bundesanzeiger on 26.10.2004.

With the announcement of REFINA, BMBF 
hoped to demonstrate that it would con-
tinue to fund the innovativeness of all so-
cial actors in cooperation with science in 
order to support the necessary paradigm 
shift in addressing the issue of land areas 
within Germany and putting knowledge 
into practice in a targeted manner.

It makes use of the experiences and results 
gained from the research programmes 
funded by the Federal Ministry of Educa-
tion and Research for the remediation of 
contaminated sites and urban develop-
ment, coupled with those of the ExWost 
and MORO research programmes sup-
ported by the Federal Ministry of Trans-
port, Building and Urban Affairs (BMVBS), 
and research projects carried out on be-
half of the Federal Ministry for the Envi-
ronment, Nature Conservation and Nu-
clear Safety (BMU). 

In their Coalition Agreement of 
11.11.2005, the federal government stat-
ed that they would “strive for a reduction 
in the spread of land use to 30 hectares/
day by 2020 in line with the National Sus-
tainability Strategy and develop financial 
incentive instruments for land resource 
management”. 

The Federal Ministry of Transport, Building 
and Urban Affairs, the Federal Ministry for 
the Environment, and the Federal Minis-
try of Education and Research are tackling 
this task on behalf of the government in 
close cooperation with each other. 

REFINA – Priorities

REFINA aims to develop and test inno-
vative concepts for the reduction of land 
consumption and to use these concepts 
to bring a number of different goals such 
as environmental protection and the con-
servation of nature, economic growth, 
socially compatible housing, quality of ur-
ban building and mobility into harmony. 

Along with ecological, economic and so-
cial issues, such as equal rights, participa-
tion and education, urban quality will also 
be considered. Relevant interest groups 
from politics, administration, industry and 
society at large should be involved from 
the very beginning so that the issues at 
hand can be worked on with practical ap-
plications in mind.

An important objective of the research 
programme is the preparation and ap-
plication of model multidisciplinary plan-
ning and management concepts together 
with innovative strategies for reducing the 
consumption of land and encouraging 
sustainable land management. 

In order to achieve these objectives, the 
federal government departments and the 
federal states have agreed that REFINA 
will focus on the following three priori-
ties: 

I. Model concepts for innovative land 
management in selected regions 
with different development condi-
tions

New solutions for innovative land man-
agement are to be drawn up within the 
framework of integrated and interdiscipli-
nary model concepts. 

The model concepts will be developed for 
individual sites, municipalities or regions. 
Interest will be focused on practically 
relevant examples with the participation 
of relevant actors and decision makers, 
and will be accompanied by scientific re-
search. 

The model concepts should cover differ-
ent types of land, land use and specific 
regional constraints. Model concepts for 
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both local and inter-regional areas are 
sought. 

II. Analyses, methods and evaluation 
methodology for sustainable land 
management and land recycling

The aim of this priority is the further de-
velopment of existing instruments for sus-
tainable land management. Attention is 
focused on the following topics:

A. Development of solutions for the revi-
talisation of brownfields and contami-
nated sites (land recycling), as well as 
the development of strategies for safe-
guarding and improving the quality of 
the environment in cities and towns, 
e.g. within the framework of compact 
housing developments

B. Establishment of the necessary con-
ditions for evaluation concepts with 
comparable standards for the evalu-
ation of the conservation value of se-
lected lands and the assessment of soil 
quality using detailed concepts of soil 
and land conservation

C. Methods for differentiated regional 
and inter-regional analyses and as-
sessments of the sustainable develop-
ment of settlement areas (data basis, 
data management, trends and sce-
narios)

D. Improvement of the methods and in-
struments used for sustainable land 
management with regard to legal, ur-
ban, social, ecological, economic and 
organisational aspects on the basis of 
actor- and institution-based perspec-
tives.

III. Development of new information 
and communication structures

By promoting this area as a priority, pub-
lic awareness and understanding of the 
problem should be improved. Commu-
nication between the actors involved in 
land management should also be made 
easier. Funding has been made available 
for example for new methods and con-

cepts for consulting services and public 
relations, as well as education and train-
ing; the dissemination of good examples 
of sustainable land management; the fur-
ther development of existing databases, 
environmental information systems, ex-
pert systems and decision support sys-
tems for the detailed monitoring of land 
recycling and land management as well 
as the differentiated recording of the use 
of soil and soil quality; measures for the 
exchange of knowledge with other coun-
tries as a contribution to global, precau-
tionary, sustainable soil protection and 
land conservation; and the construction 
of interdisciplinary and transdisciplinary 
competency networks.

The course of action chosen in setting 
the priorities corresponds to suggestions 
from the “Dialogue on Land Use” (Dialog 
Fläche) conducted by the German Council 
for Sustainable Development in 2003 and 
2004, the results of which were incorpo-
rated into the preparation of the research 
programme. 

In its official recommendation “More val-
ue for land: the 30 ha target”, the Coun-
cil advocated to the federal government 
that the dialogue be continued and that 
the creation of best-practice examples be 
supported. As a research programme, RE-
FINA will contribute significantly to this. 

The suggestion by experts not to concen-
trate funding on technologically oriented 
projects alone, but also to acknowledge 
innovative ideas from all social actors, has 
been actively incorporated into REFINA.

Status

After the programme was announced, 
over 200 project proposals from research 
groups in universities, the municipal sec-
tor and industry were received (141 for 
REFINA I and II, plus 60 for REFINA III), in 
which over 1,000 institutions participated. 
The proposals were evaluated in April 
2005 (REFINA I and II) and October 2005 
(REFINA III) by a jury made up of interna-
tionally respected experts from the federal 
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government and state departments along 
with scientific establishments and NGOs. 

In 2005, 36 project collaborations and in-
dividual projects with a high potential for 
innovation and application were selected 
for funding by BMBF. Work is currently 
underway on 92 projects. A further 28 
projects are being decided upon. Table 1 
shows the distribution of actors across the 
projects. Almost all of the projects include 
the municipal sector or private property 
owners.

The implementation of REFINA involves 
the participation of 

federal ministeries and agencies,

federal states,

the municipal sector, local authori-
ties, regional organisations,

real estate companies, banks, insur-
ance companies, savings banks,

central German associations of lo-
cal authorities, such as the German 
Association of Cities, the Deutscher 
Städte- und Gemeindebund (Ger-
man association for towns and mu-
nicipalities), the German County As-
sociation,

non-profit professional associations, 
such as the Ingenieurtechnischer 
Verband Altlasten e.V. (ITVA; society 
for remediation engineers),

business associations, such as BDI, 

•

•

•

•

•

•

•

nationwide citizens’ organisations, 
such as the Federation for Nature 
Conservation in Germany (NABU), 
the Federation for the Environment 
and Nature Conservation in Ger-
many (BUND), the German Heimat-
bund, and regional and community 
citizens’ initiatives

in projects and also in conferences and 
workshops. This testifies to REFINA’s broad 
social base.

Outlook

The BMBF State Secretary, Meyer-Kramer, 
together with the responsible department 
heads from BMVBS and BMU emphasised 
the high expectations surrounding RE-
FINA at the REFINA kick-off event on 16 
and 17 February 2006. They also high-
lighted the reduction of land consumption 
and the achievement of this goal as an 
enormous joint undertaking that requires 
the cooperation of a wide variety of public 
and private institutions.

This should ensure that REFINA will be 
managed as a learning programme that 
is open to all and that the communica-
tion and information structures required 
to make this a reality will be established.

REFINA aims to develop and test new con-
cepts for the following areas of applica-
tion:

regional model concepts

innercity model concepts

conversion of former military sites

land recycling

shrinking regions

soil assessment / land evaluation

economic concepts

awareness of the problem and new 
communication structures

•

•

•

•

•

•

•

•

•

Project participants Total

Municipalities 14

Companies 23

Research institutions 47

Associations 12

Engineering consultants 24

Table 1: Distribution of projects
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Figure 2 illustrates the structure of the RE-
FINA programme and the actors involved 
in it. Cooperative projects and individual 
projects constitute the core part of the 
programme funded by the BMBF. Project 
Management Jülich (PTJ) manages REFI-
NA scientifically and administratively. 

The task of accompanying the highly com-
plex REFINA projects both on a project-
specific and an interdisciplinary basis is 
performed by the German Institute of 
Urban Affairs (Difu). The research support 
team (Projektübergreifende Begleitung) 
provides the necessary communication 
and information infrastructure. 

Furthermore, the implementation of REFI-
NA is supported by a steering group (Be-
gleitkreis) made up of experts from other 
federal ministries and agencies as well as 
selected federal states and associations. 

The task assigned to this body, set up in Jan-
uary 2006, is to offer the research projects 
critical support from a user’s point of view 
and to facilitate the flow of new knowl-
edge from departmental research into 
REFINA and vice versa. Selected projects 
are presented on a continuous basis and 
cross-project issues are discussed for this 
purpose. Moreover, better use of existing 
findings is to be achieved and efficient co-
operation with departmental research is 
to be supported.

Foreign experts from Austria, France, 
Switzerland and the Netherlands will also 
participate in a number of the REFINA 
projects, so that other approaches and 
experiences can be exploited. 

Furthermore, as part of the bilateral co-
operation between BMBF and the U.S. En-
vironmental Protection Agency (US EPA), 
close cooperation with American experts 
will be organised on a project-by-project 
basis in order to critically reflect on the 
soundness of the concepts developed and 
to set new unconventional courses.

The success of REFINA will be measured 
over the coming four years with success-
ful examples of the scientifically justified 
remodelling of development plans and 
land utilisation plans, as well as the con-
tribution made to the recycling of inner-
city brownfields as an important indicator 
of economic land utilisation. BMBF has 
made around 20 million Euro available 
until 2010 for studies that began in spring 
2006. The first results are already availa-
ble and will be presented by the investiga-
tors at the REVIT & CABERNET 2007 Con-
ference among other events (see other 
papers from the REFINA sessions in these 
proceedings). Results will be presented as 
soon as they become available, parallel 
to ongoing research. Research will be out-
lined on both a project-specific and gen-
eral level in workshops and expert talks, 
where it will be critically discussed with 
the specialist community. Potential users 
and interested members of the public will 
learn of the results and findings promptly 
through publications and various pub-
lic relations channels. This will also give 
rise to comments and suggestions for im-
provement that will then be incorporated 
into the adaptive programme.

Public Relations

Website: www.refina-info.de 

Quarterly newsletter

Annual status seminars

Biannual expert talks and work-
shops in consultation with the steer-
ing group

Regional workshops

•

•

•

•

•

Figure 2 REFINA structure and actors



Research for the Reduction of Land Consumption and for Sustainable Land Management

568

Active participation in conferences, 
e.g. CABERNET 2007

Publication of best results in the RE-
FINA series (first volume with pref-
ace by the State Secretaries of BMBF, 
BMVBS and BMU published in Feb-
ruary 2006; this volume to be pub-
lished as the conference proceed-
ings of the REVIT & CABERNET 2007 
Conference in April 2007)

References

Web sites relating to REFINA:

BMBF Funding Programme REFINA (www.
refina-info.de)

Federal Ministry of Education and Re-
search (www.bmbf.de)

Federal Ministry of Transport, Building and 
Urban Affairs (www.bmvbs.de)

•

•

Federal Ministry for the Environment, Na-
ture Conservation and Nuclear 
Safety (www.bmu.de)

German Council for Sustainable Devel-
opment (RNE) (www.nachhaltig-
keitsrat.de)

Federal Office for Building and Regional 
Planning (www.bbr.bund.de)

Federal Environmental Agency (www.uba.
de)

Project Management Jülich (www.fz-
juelich.de/ptj/refina)

BMBF Funding Priority KORA (www.natu-
ral-attenuation.de)

BMBF Funding Programme “Research for 
Sustainability” (www.fona.de)

Database for Land Recycling (www.flae-
cheninfo.de)

U.S.-German Bilateral Working Group 
between BMBF and US EPA (www.
bilateral-wg.org)

REFINA – The programme “Research for the Reduction of Land Consumption and for Sustainable Land 
Management” funded by the Federal Ministry of Education and Research is part of the German National 
Strategy for Sustainable Development. The German federal government has set the goal of reducing 
land consumption for new settlement and transport-related areas to 30 hectares per day by 2020. In 
order to provide a scientifically reliable basis for decisions and measures, REFINA supports the 
development and testing of innovative concepts for the reduction of land consumption. These concepts 
should help to achieve a multitude of goals such as the protection of the environment and conservation 
of nature, economic growth, socially compatible housing, the quality of urban building, and mobility. On 
the part of the federal government the Federal Ministry of Education and Research, the Federal Ministry 
of Transport, Building and Urban Affairs, the Federal Ministry for the Environment, Nature Conservation 
and Nuclear Safety, and their agencies are tackling this task in close cooperation with each other.  
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Goals

At the centre of the herein presented R&D 
project is the development and imple-
mentation of innovative strategies for a 
sustainable, regionally-tuned concept for 
open-space management and mainte-
nance in the Ruhr district. The main area 
of focus for this undertaking is the Em-
scher Landscape Park (ELP), which repre-
sents the largest and most developed re-
gional park in Europe with its 45,754 ha 
and almost 180 realised and approx. 250 
planned projects (see Dettmar & Ganser 
1999, Rohler 2003, ProjektRuhr 2005). 
Until now the coordinated management 
and maintenance of regional greenspace 
networks hasn’t been the object of re-
search nor has it played a role in other 
regional park schemes. In the long-term 
the research results are to be applied to 
other regional parks.

The examination of existing quality ob-

jectives and the development of new 
and comprehensive ones for the various 
open-space types in the Emscher Land-
scape Park is an essential prerequisite for 
a sustainable land-use management. On 
the one hand opportunities based on eco-
nomic realities and the special interests of 
the property owner must be respected. 
On the other hand a plausible position 
backed by theory is necessary when faced 
with questions concerning the look of fu-
ture cityscapes in the Ruhr district. 

Furthermore the developed quality objec-
tives will be combined with forward-look-
ing questions that arise from the further 
development of urbanised regions to give 
important feedback. The chaotic growth 
(urban sprawl) (see Sieverts 1999), the 
demographically-based shrinkage and 
demands of sustainable development 
provide the framework for this discussion 
(see Körner 2005). 

8.2 Management Development and Vegetation 
(MDV) Pilot Project for the Regional Park 
Maintenance Scheme Emscher Landscape 
Park 2010 

Jörg Dettmar, Peter Rohler 
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Foundation

Successful land recycling depends on a 
corresponding demand for real estate 
and land. In the light of the shrinking pop-
ulation of the Ruhr district a very limited 
demand will be contrasted by a surplus 
of (derelict) land in the foreseeable future 
(see Junkernheinrich & Micosatt (2005)). 
The Emscher Landscape Park was and still 
is the (regional) planning instrument that 
is to accompany the growth in open spac-
es, make use of the inherent chances for 
the region and simultaneously limit the 
inherent risks. 

As such, three central fields of research 
arise from the development of the Em-
scher Landscape Park:

Can a definition be found for differ-
entiated quality objectives based on 
location, which is borne by all par-
ties? Is the coordinated implemen-
tation of the corresponding meas-
ures possible in spite of the difficult 
financial situation?

Which design-related tasks arise 
against the backdrop of constantly 
changing urbanised landscapes? 
How can suitable guidelines be 
developed and communicated and 
how can they be implemented with-

•

•

in the framework of maintenance 
and care for open spaces?

What potentials are there concern-
ing the implementation of sustain-
able open space management, use 
and maintenance with regard to the 
anticipated growth in open space?

The development of the Emscher Land-
scape Park 2010 Masterplan provided a 
first opportunity to critically discuss the 
importance of care and long-term main-
tenance as key factors concerning the 
future sustainability of the regional park 
(ProjektRuhr 2005).  Although the open 
spaces of the regional park are currently 
being maintained, this is achieved by vari-
ous proprietors each acting according to 
their own mission, ideas and resources. 
Until now, regional coordination and dia-
logue have been entirely lacking and there 
hasn’t been any development of collective 
goals with regard to quality.  As a result, 
the standard of maintenance is varied 
and in some cases entirely deficient.  In 
certain areas, continued public funding 
for the development of new greenspaces 
even appears to be endangered as fund-
ing prerequisites are not met due to defi-
cient or faulty care. 

The applied for R&D project is conceived 
as a pilot project for a regional park 

•
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maintenance scheme, which is based on a 
prototypical investigation corridor of two 
of the seven regional greenspaces in the 
Emscher Landscape Park. Its purpose is to 
put the topic of sustainable development 
of the urbanised landscape at the centre 
of a regionally coordinated project and 
to provide the RVR with the management 
tools it will require in its future role as the 
supporting organisation for the Emscher 
Landscape Park.  At the same time, stand-
ard approaches for high-quality, sustaina-
ble management of urbanised landscapes 
will be developed, and involved parties 
will be integrated into the regional park 
scheme in their areas of responsibility.

Parties

The R&D project is unthinkable without the 
central and regionally important proprie-
tors in the Ruhr area. In detail, the project 
has the following partners: 

The Regional Association of the Ruhr 
(RVR)

The sewage associations Emscherg-
enossenschaft and Lippeverband 
(EG/LV)

The cities of Bochum, Bottrop, Essen, 
Gelsenkirchen, Gladbeck Herten, 
Recklinghausen

The Federal Waterways and Ship-
ping Office (WSA)

The Federal Highway Administration 
– North-Rhine Westphalia (NRW) 

The NRW State Development Soci-
ety (LEG) as the trustee of the NRW’s 
real-estate fund

The Forest Administration NRW, 
Wald und Holz, represented by the 
Recklinghausen Forestry Office as 
the supporting organisation for the 
project “Industrial Forests Ruhr Re-
gion”

The Montan Real Estate Company 
(MGG) a subsidiary of Ruhrkohle 
AG

•

•

•

•

•

•

•

•

Work Status / Results

The research project is divided into two 
parts:  

The practical planning part with the 
goal of laying the foundation for a 
regional park maintenance scheme 
in the Emscher Landscape Park with-
in the framework of a pilot project 

The scientific-theoretical part that 
examines the possibilities for im-
provement in sustainability for ur-
banised landscapes through a new 
maintenance and development 
scheme for greenspaces, with the 
Ruhr area acting as an example

Both parts will be combined exemplarily 
with actual sites serving as illustrations.

Practical planning part

The starting point for the site selection 
within the investigation corridor were the 
site declarations from the participating 
project partners. Through intensive dia-
logue with the partners an attempt was 
made to assure that the selections rep-
resented the different site types. While 
processing the data it soon became ap-
parent that the individual sites did not 
automatically match the separate projects 
that would make sense from a regional 
perspective. Often the existing projects, 
which are made up of many individual 
sites, have multiple proprietors because 
of their spatial-typological location be-
tween cities. This situation, which is typi-
cal for projects in the Emscher Landscape 
Park, not only contributes greatly to the 
implied maintenance deficits, but also 
requires alternative view points for the 
“defined projects” on the one hand and 
the project partners’ “declared sites” on 
the other. Whereby the “declared sites” 
always make up a subset of the “defined 
projects”.

In this way approx. 90 project sites were 
singled out, which will be subject to closer 
examination. The wide range of site types 

•

•
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found in the site pool mirror the distinc-
tive potentials of the future regional park 
maintenance scheme.

The content control within the “MDV” 
framework constitutes a product-oriented 
approach, which finds its analogy in two 
levels of operation: 

On the regional park level, an af-
firmative structural transformation 
of an actual place and infrastruc-
ture

On the level of local and regional 
open spaces valuable to the region-
al populace 

Thus, the recommendation of the Emscher 
Landscape Park 2010 Masterplan, which 
sees the ELP divided into four different 
product classes (see ProjektRuhr 2005), 
was accepted and further developed. As 
such, the ELP is divided into the following 
product classes: 

Core areas of the post-industrial 
cultural landscape (New Emscher 
Valley and the ELP’s regionally im-
portant ‘flagship projects’)

Post-industrial cultural landscape 
(very industrially transformed areas 
with high residential density in the 
regional green corridors A/B/C/D)

Post-industrial cultural landscape 
dominated by agriculture and for-
estry (in the regional green corridors 
E/F/G)

Primary nature conservation areas 

•

•

A.

B.

C.

D.

Within this simple division the site type 
level forms groups of park products. The 
previously mentioned individual “defined 

projects” are defined as the 
park products. 

The classification of individu-
al park products into one of 
the four product classes is not 
primarily made for the differ-
entiated study of all possible 
open-space function and 
types of public and private 
green and open spaces, but 
more to work out regional 

specifics and prioritise certain regionally-
typical attributes that make up the image 
of the regional park. The origins of this 
approach – already in the analysis con-
strued as a method of planning rather 
than being scientific – is the existing urban 
landscape with its diverse characteristics 
in the seven regional green corridors and 
the central east-west green corridor with 
the New Emscher Valley. 

As a consequence there is also the talk of 
primary functions, which were assigned to 
the individual product classes and are op-
erationalised based on the properties of 
the individual park products. This opera-
tionalisation is made on the one hand via 
a comparatively general checklist, which 
is based on the primary function level and 
poses requirements, for example, for the 
“goals of tourism”: guarantee of intact 
trails, functional parking, a clean overall 
impression, etc. On the other hand it is 
made via a differentiated description of 
goals, which is based on the conceptual 
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and planned goals of the individual park 
product and above all takes into account 
special site characteristics.

The description of the goals of individu-
al park products is supplemented by an 
object catalogue, which is tailored to the 
needs of the Emscher Landscape Park 
and is compiled in a manner consistent 
with a product-oriented approach (see 
Klärle 2006,: 50f / Buhmann and others 
2000).1

The relevant geoinformation will be ad-
ministrated and processed with a GIS (Ge-
ographic Information System) to achieve 
two goals: Firstly, to use the existing data 
from the different project partners; sec-
ondly, to give the product partners insight 
and/or access to the data that is of utmost 
importance to them. 

In detail, data from the product partners 
was collected on two levels:

On the “defined project” level

The geoinformation about the re-
gional development planning

The geoinformation about the zon-
ing plans

The geoinformation about the 
landscape planning 

Stop information from the public 
transit network (VRR)

Brownfield site list

Actual utilisation mapping from 
the RVR related to the project sites 
themselves and the surrounding 
area (one to three km radius)

On the level of the project partners’ 
declared sites

Maintenance deficits and problems

Maintenance and service costs

1 Hereby it became apparent in the starting phase 
that not all of the project partners had such catalogues, or 
that the object catalogues differed greatly in detail. This 
corresponds above all to the degree of differentiation.

1.

•

•

•

•

•

•

2.

•

•

Standard of maintenance

The data which is collected from the de-
fined projects is primarily meant to help 
choose the goals for the individual site, 
whereas the data from the declared sites 
is primarily collected to steer future main-
tenance.

The actual assembly of the data resourc-
es, which are to be a foundation for the 
regional park maintenance scheme, faces 
many difficulties2: 

A part of the necessary vector data 
was only available as pixel data (pdf, 
jpg or tif) and had to be digitalised 
manually.

The data resources from the indi-
vidual project partners were of a 
varying quality (information in parts 
digital and comprehensive, some of 
the project partners’ information is 
missing and/or not or insufficiently 
digitalised).

The existing databases have limited 
content compatibility (for example, 
the categorisation of formal and in-
formal planning).

The submitted digital vector data 
were not compatible because of 
different digitalisation methods 
and had to be pieced together on 
a standardised scale of 1 : 5,000 
(DGK5).

The majority of the accessible da-
tabases from GIS systems had to 
be reviewed and edited for the re-
search project (for example, the 
public transit stop data from the VRR 
to assess access to public transport, 
categorisation of zoning and land-
scape plans).

The abundant zoning, planning and 
project data for the various locations finds 
its way into a corresponding database, 

2 The named difficulties will probably be run 
into at varying degrees when implementing and as-
sembling similar databases. Especially when data from 
various project supporters and parties are combined.

•

•

•

•

•

•
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which allows for inquiries related to the 
research project. It also offers a founda-
tion for the future regional park mainte-
nance scheme and an effective and user-
friendly administration tool.

The captured geoinformation is issued on 
standardised data sheets, which are pro-
duced with the help of GIS software. 

Scientific-theoretical part 

The scientific-theoretical part of the 
project dealt with reviewing and evaluat-
ing the existing positions, approaches and 
research in the field of urban sprawl. This 
step forms the basis for further treatment 
of the question of whether the develop-
ment, design and maintenance of the 
green and open spaces is an appropriate 
instrument that will lead to sustainable 
development and improvements in de-
sign quality for urbanised landscape and 
conditions in the urban sprawl of the ag-
glomerates.

The build-up of a regional ecological cycle 
constitutes one possible field of research.  
Closely related to this is the search for 
new economical markets in the Emscher 
Landscape Park, which can help finance 
maintenance in the mid to long range.

In this respect, three project approaches 
can currently be developed for or on the 
Emscher Landscape Park sites:

1. Rainwater harvesting

Together with the Emschergenossen-
schaft a total of approx. 12 residential 

areas were identified where the decou-
pling from the water supply network and 
decentralised rainwater harvesting failed 
due to, amongst other things, a lack of 
available land. As a result of a detailed 
analysis three different exemplary project 
areas in and around green corridor C 
were chosen: 

Boymannsheide Bottrop housing 
development – conversion of a wa-
ter catchment to a new watercourse 
so that the bordering developments 
can also be decoupled 

Isolated housing development 
– Eichkamp development in Gelsen-
kirchen Resse – decoupling of the 
forest settlement through the con-
solidation of neighbouring wood-
lands 

Resser Mark subdivision in Gelsen-
kirchen Resse – use of neighbouring 
woodlands for rainwater harvesting 

2. Decentralised sewage treatment

The assumption that the decreasing pop-
ulation in the Ruhr area would result in 
some housing developments becoming 
so thinly populated that the maintenance 
of the sewage system would no longer 
be economically viable has, after an in-
depth analysis, been proven wrong. Talks 
with the Sewage Authorities, Environ-
ment Agencies, City Planning Depart-
ments and statisticians in Gelsenkirchen 
and Essen didn’t find any correlation 
here. The current – although not yet thor-
oughly founded – findings show, that in 
both cities a diffused, evenly distributed 
decrease in populations is taking place. 
There are districts which are hard hit by 
the decrease, such as Gelsenkirchen Rot-
thausen or Essen-Stoppenberg, but there 
aren’t any vacancy concentrations in 
any residential area which are a cause 
for alarm. The vacancies are apparently 
spread-out. Further detailed analyses of 
selected residential areas are nonetheless 
to be conducted. 

•

•

•
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The close contact with City Planning in 
Gelsenkirchen has resulted in a slightly 
different approach to the subject of de-
centralised waste water management:

The former children’s hospital Gelsen-
kirchen- Erle/North is being moved. The 
existing isolated housing development in 
the middle of green corridor D is to be 
transformed into a premium residential 
area. Whereby, a decoupling from the 
central sewage disposal system makes 
economical sense because of the loca-
tion. Furthermore, elements of a sustain-
able residential development can be tried 
out here in an exemplary fashion. To this 
end a detailed urban planning study will 
be conducted by architecture students of 
TU Darmstadt under the auspices of the 
MDV research project in the Summer se-
mester 2007. 

3. Biomass – uses, creation and re-
covery in the ELP 

Building on the “urban forest use” plat-
form in the ELP (MUNLV / PROJEKT RUHR 
(2005)) – which is being pursued by the 
Environment Ministry of North-Rhine 
Westphalia – an overview was made of 
the activities related to wood use in the 
ELP, which has been expanded to include 
uses of biomass. Whereby, it has been 
shown that a variety of activities and ac-
tors are already operating in this field. The 
utilisation of wood and wood products for 
energy production is already widely es-
tablished. That’s why the development 

and availability of optimal logistics in this 
region is of interest for the ELP. With the 
collaboration of the various actors a spe-
cial field of biomass utilisation – the pro-
duction of energy crops – will be further 
researched. The following points will be 
handled and examined in detail: 

Building of a wood yard, a wood-
based CHP and a short rotation cop-
pice on the premises of the former 
Lohberg coal mine in Dinslaken on 
the western edge of the ELP – be-
ing handled by the Ministry of the 
Environment and Conservation, Ag-
riculture and Consumer Protection 
of the State of North Rhine-West-
phalia, Wald und Holz NRW, MGG/
DSK (Deutsche Steinkohle AG) and 
the city of Dinslaken (“urban forest 
use” platform in the ELP)

Development of the former Hugo 
coal mine in Gelsenkirchen Buer, 
construction of a biomass power 
station with various technical com-
ponents, installation of a short rota-
tion coppice on the former coal mine 
of approx. 30 ha – being handled by 
MGG/DSK, with the support of the 
city of Gelsenkirchen and the MDV 

Planning of further research pro-
posals/projects about biomass utili-
sation in the ELP through the MDV 
project together with the Frauenhof-
er Institutes Umsicht, Oberhausen 
and Logio, Dortmund, the MGG/
DSK and the RVR
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Introduction 

Managing urban land requires dealing 
with complex ecological, economical and 
social needs, which in general are related 
to spatial structures and phenomena. In 
order to fit these needs, state of the art 
management strategies make use of in-
formation technology such as Geographic 
Information Systems (GIS), internet-based 
information services, 3D visualizations, 
and simulations to support decision-
making and improve the communication 
fluxes between authorities, citizens and 
companies.

Geovirtual environments (GeoVE) are 
computer-generated depictions of our 
common environment, which are based 
on geoinformation and can be operated 
in real-time. Thus, they offer an intuitive, 
innovative, and challenging media to in-
teractively explore, analyse and present 
spatial information in its three dimen-

sional context. Typical occurrences of Ge-
oVE are virtual 3D city models, which are 
increasingly established as one part of 
modern spatial data infrastructures (SDI). 

The project “Land Information Systems 
based on 3D-City Models” (“Flächenin-
formationssysteme auf Basis virtueller 
3D-Stadtmodelle) is a joint venture of the 
Hasso-Plattner-Institut Potsdam, Berlin 
Technical University, and 3DGeo GmbH. 
It aims at developing an information and 
communication system for land manage-
ment on the basis of geovirtual environ-
ments. More specifically it addresses the 
development of techniques, tools and 
methods needed to successfully deploy 
virtual 3D city models for decision sup-
port in the context of urban land manage-
ment. It builds upon existing virtual 3D city 
models and technology (Fig. 1) and high 
expertise of the partners with the set up 
and utilization of GeoVE in the context of 
urban and environmental planning, real 

8.3 Geovirtual Urban Environments as Media for 
the Communication of Information related to 
Managing Urban Land

Lutz Ross, Birgit Kleinschmit, Jürgen Döllner, Anselm Kegel

ABSTRACT

This contribution outlines a research project targeting at the utilization of virtual 3D city 
models in the context of urban land management. It explains the projects background 
and the research concept as well as basic methods, which will be applied during the 
project runtime. The project will build upon findings in environmental and urban plan-
ning, computer graphics science, and geoinformation science; it contributes to a German 
research framework (REFINA) aiming at the development of guidelines, best practice 
examples, and tools for the reduction of land consumption.
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estate management, and consultancy of 
investors.

Four case studies in the Berlin and Pots-
dam area will be conducted in close coop-
eration with regional and local authorities 
and other stakeholders to identify poten-
tials and restrictions. During the studies 
decisive parameter and geoinformation 
related to the specific management tasks 
have to be identified, integrated into the 
model database, processed, and visual-
ized. The cooperation with authorities, the 
choice of prominent and sensitive urban 
development areas for the case studies, 
and participation during planning proc-
esses ensures a problem-oriented ap-
proach. 

Background

The project is part of the German research 
framework REFINA, which is funded by the 
federal ministry of education and science. 
The aim is to develop methods, tools, and 
guidelines to reduce the consumption of 
previously undeveloped land by housing, 
industry, and transportation networks.

Key strategies for the reduction of land 
consumption are land recycling, inner city 
redensification, and the adoption of sus-

tainable land management concepts by 
administration departments. During the 
recent years much effort has been made 
to develop sustainable land-manage-
ment concepts and decision support tools 
(e.g. the project “Regeneration of Euro-
pean Sites in Cities and Urban Environ-
ments” – RESCUE: www.rescue-europe.
com/html/project.html; or the project 
“Integriertes Management und Revitalis-
ierung der Brachflächen” – Integra Sites: 
www.um.katowice.pl/strony/integrasites/
de/) as well as to formulate best-practice 
guidelines (e.g. LfU 2003a & LfU 2003b). 
The results of the research activities show 
that the sheer amount of data involved 
and the complexity of land recycling tasks 
as well as the multi-stakeholder perspec-
tive often complicate urban land manage-
ment. As a solution often a set of methods 
and techniques is proposed or combined. 
These incorporate among others GIS, 3D 
visualizations, public participation meth-
ods, and assessment methods to value 
economic, ecologic as well as socio-de-
mographic aspects of land management.

Since land management is per se spatial, 
GIS obviously offer an appropriate tech-
nique to support land management and 
decision-making. At present GIS-based 
brownfield cadastre and empty-site ca-
dastre are used in many municipalities 
to support the management, assess-
ment and regeneration of brownfields 
or to allocate suitable sites for potential 
investors. Besides GIS, 3D visualizations 
are commonly used in participation proc-
esses regarding brownfield regeneration 
and urban planning. They support the 
cognition of the spatial impacts of pro-
posed projects or policies on the visual 
landscape, respectively cityscape. Public 
participation methods such as ‘round ta-
bles’, stakeholder meetings, or incorpora-
tion of the public during planning phases 
are methods to access multi-stakeholder 
planning issues. If they are well prepared, 
these techniques can lead to better ac-
ceptance of plans. Participation processes 
often make use of GIS and 3D visualiza-
tions regularly to provide information and 
visual input. Assessment methods finally 

Figure 1: Official 3D city model of Berlin with 
thematic coloured buildings (Source: Senats-
verwaltung für Wirtschaft, Technologie und 
Frauen 2006)
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provide basic methodologies to 
value land management related 
issues. They are the ‘every-day 
tools’ planners apply in plan-
ning processes. 

The project partners expect that 
by combining and integrat-
ing these techniques under the 
metaphor of virtual 3D cities, 
innovative information systems 
can be realized which on the 
one hand provide real-time 3D 
visualizations, features for digit-
al participation, and features for 
data exploration and analyses. 

Research Concept and Methods

The principle questions include: How can 
information related to land management 
be integrated into virtual 3D city models? 
Which tools for analysis and evaluation of 
land situations can be implemented using 
the 3D city model? Which information can 
be communicated by means of the 3D city 
models? And what are the benefits and 
potentials of using 3D city models? At-
tempts to solve these questions satisfac-
tory result in the conclusion that they can 
be answered only in the context of the 
specific application domain. While in the 
context of finding a suitable site for a po-
tential investor factors such as the size of 
the site, the land-clearing costs, socio-de-
mographic information on the neighbour-
hood, and the situation in terms of traffic 
routes can be of primary interest, public 
participation during planning phases may 
call for different requirements such as re-
alistic 3D visualizations or interactive fea-
tures for modification of plans to involve 
participants. For this reason domain spe-
cific requirements have to be taken into 
close consideration during system design, 
which provides the framework for the fol-
lowing work (Fig. 2). The following sec-
tions describe the main work packages 
(WP) in detail. 

System Design 

The design of the 3D city model system 
has to be extended by additional class-
es, attributes, methods, and relations to 
adapt the 3D city model to the needs of 
land-information management. Based on 
the extended system design, task-specific 
3D analysis, presentation, simulation, and 
exploration tools can be developed. Since 
they rely on the available data, a strong 
correlation between data model and tools 
has to be ensured. Requirement analysis 
and design of features will be accom-
plished in close cooperation with local au-
thorities and potential users for each use 
case. This step encompasses identification 
of project-related (geo-)information, defi-
nition of features or tools to support the 
defined management tasks, concepts of 
data integration, and clarification of data 
access rights.

City Model Extensions

Data modelling and data integration rep-
resent crucial steps for the success of the 
project. Basically three possibilities for 
data modelling and integration are con-
sidered: 

Direct integration of georeferenced 
data and geodata in the GeoVE.

Embedding data into city model ob-
jects. 

Integration of pre-processed data. 

a.

b.

c.

Figure 2: Overview on the research project and the main 
work packages (WP).
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In case (a) we integrate georeferenced 
data and spatial data, e.g., given in vec-
tor or raster formats, directly as informa-
tion layers into the GeoVE. Examples are 
thematic data sets or topographic data, 
which can be visualized as textures of the 
digital terrain model. 

In case (b), we embed thematic data in the 
GeoVE by means of attributes provided by 
the objects that constitute the virtual 3D 
city model. This method is used for data 
that can be related to individual city mod-
el objects. The attributes can be evaluated 
and interpreted for the 3D tools and for 
3D presentation purposes. Therefore, we 
will extend the underlying data model, in-
cluding systematic definitions of required 
attributes, attribute domains and strate-
gies for missing information to ensure a 
consistent and stable model schema on 
which the planned tools can operate.

In case (c) we facilitate the aggregation of 
data from various data sources and scales: 
thematic and geometric pre-processing is 
needed to combine these data sets to use-
ful information. For example one feature 
might be a tool to visualize the traffic situ-
ation. Base data might be public trans-
portation networks and stations, street 
networks, and walking times. To present 
an overall traffic situation these data sets 
have to be combined. One possible solu-
tion might be to define a cell size as basic 
spatial unit and calculate a ‘traffic situa-
tion indicator’ for each cell. As a result the 
traffic situation could be displayed as a 
height field used as terrain model, where 
the terrain height is an indicator for the 
traffic density. 

Tool Development 

After formulating application scenarios 
and a wish list of supporting features, the 
implementation of software tools can be 
started parallel to constructing the data 
basis and data integration. Three catego-
ries of tools are in our focus:

Tools for exploration and analysis,•

Tools for editing and configuration, 
and

Visualization techniques.

The development of land management 
supporting features will be based on an 
iterative and incremental software devel-
opment model. This ensures that shortly 
after the project start an initial system is 
available, which can be incrementally re-
fined. In this way, feedback and propos-
als can early be integrated and risks in 
the software development process are re-
duced. The following sub sections outline 
these categories. 

Tools for Exploration & Analysis

This work package encompasses the de-
velopment of techniques for the analysis 
of site respectively land plot properties. 
It includes basic techniques to assess 
and visualize land management related 
parameters such as economic situation, 
environmental qualities, urban planning 
parameters, or other domain specific pa-
rameters. The ‘traffic situation indicator’ 
terrain would be such an application.

Another example represents a tool that 
processes development plans, generating 
principal 3D building models based on 
planning parameters. Thus, the abstract 
information of 2D development plans can 
be transformed into a 3D scenario. This 
approach supports people without plan-
ning background and helps them visual-
ize and understand development plans 
and their implications.

Editing & Configuration

This work package addresses one major 
drawback of many existing (geo-)virtual 
environments. In general, most virtual 
environments are based on static models. 
Although the technical progress during 
the recent years led to impressive and de-
tailed virtual 3D city models, which can be 
viewed and navigated in real-time, inter-
active editing or other interactive features 
are often limited or not available at all. 
Through the use of object-based program-

•

•
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ming techniques it is possible to assign 
geometric and visual properties to the 3D 
objects, which can be edited in real time 
(cp. Buchholz et al 2006, Döllner et al. 
2005). To stick to the earlier mentioned 
example such parameter might be the site 
occupancy index describing the maximum 
area that can be occupied when construct-
ing a building. By defining this parameter 
in the data model and adding an interface 
that enables users to interactively redefin-
ing it, the system can be used to process 
scenarios where the site occupancy is uti-
lized to different degrees.

Visualization Techniques

We also focus on visualization techniques, 
combining insights and methods from car-
tography, planning and geovisualization. 
To follow the previous example, imagine 
the system would be configured to cal-
culate abstract 3D building models from 
development plans and configuration 
parameter. How should this information 
be visualized appropriate? If the same 
visualization techniques used for the ex-
isting buildings in the city model would be 
applied, recognition of the uncertainty of 
this information, the scenario character, 
would be neglected. A possible solution 
may be to use colours for thematic visu-
alization, which is an accepted method in 
2D cartography. But would that support 
an intuitive recognition of the information, 
or would be other solutions, such as the 
use of transparency or non-photorealistic 
rendering techniques more appropriate? 
Which approach is best suitable for the 
visual communication of specific informa-
tion, can only be assessed by user feed-
back and evaluation. Thus the incremen-
tal software developing approach and the 
close cooperation with potential future 
users is important for the outcome of the 
project, as it ensures early feedback.

Information Systems

The case studies will result in four proto-
typic information systems, each designed 
to address specific management tasks. 
These information systems will be based 

on official virtual 3D city models, basic 
geoinformation and thematic geoinfor-
mation. To ensure the utilization of the 
information systems as well as to transfer 
them to users outside the administration 
in case of public participation, informa-
tion products will be built from the source 
systems. Therefore, the relevant informa-
tion has to be identified, extracted from 
the database and converted into prod-
ucts, which can be provided to users via 
DVD products or web services. To ensure 
the usability of the resulting products it is 
necessary to define interaction and navi-
gation settings as well as to assure the 
proper use by digital rights management. 
Furthermore, a feedback option has to be 
implemented to allow for collecting state-
ments, critics, and proposals from the us-
ers.

Summary

Because of the spatial background of land 
management it seems obvious that geo-
virtual environments provide a high po-
tential as media for the presentation of 
information related to urban land man-
agement. Existing applications, e.g., the 
virtual 3D city models used at the Buis-
ness Location Center Berlin and at the 
urban development department of Berlin 
(cp. Figure 1), already show that they can 
be utilized for planning and management 
tasks. Still these applications are very lim-
ited with respect to geo-processing and 
interactivity.

The outlined research project aims at 
uncovering potentials of 3D city mod-
els for land management by developing 
and providing domain specific functions 
for land management and decision sup-
port. It will provide working examples 
and prototypic information systems based 
on the case studies. It will be built upon 
state-of-the art geovisualization tech-
niques, existing 3D city models and best 
practice examples for land management. 
It therefore combines recent findings in 
IT system engineering, computer graph-
ics, urban and environmental planning, 
and geoinformation science. Through the 
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close cooperation with local and regional 
authorities as well as through the planned 
software development strategy, a domain-
specific and problem oriented approach is 
ensured. 
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Introduction 

Land use for residential and transport 
purposes continues unabated and un-
checked in Germany. The increasing use 
of land causes not only ecological and 
urban planning problems but is also - in 
the light of slackening economic growth 
rates, limited public financial resources 
and stagnating population growth - in-
creasingly seldom efficient. Reduction of 
land use is therefore a central task of sus-
tainability policy in Germany.

The ‘30-hectare target’ set by the Federal 
Government and the Sustainability Coun-
cil, to be implemented by the year 2020, 
aims for more sparing intelligent and sus-
tainable use of land as a resource in ur-
ban and rural areas and this means that 
new guidelines for spatial development 
and a political rethink will be necessary. 
Although recent years have seen diverse 
statutory regulations in German land use 

8.4 Development of a Participative Evaluation 
and Decision-Making Procedure for Sustain-
able Land Use Management in Rural Areas

Birgit Böhm, Olaf Krawczyk, Tania Meyer-Glubrecht et al.

and spatial planning legislation extended 
to cover aspects of sustainable land use it 
is to be feared that the ‘30-hectare target’ 
will not be achieved with the available 
instruments and current urban planning 
procedures. The present check in the rise 
in annual land use is, according to expert 
opinion, to a not inconsiderable extent 
traceable to the economic slack period of 

ABSTRACT

Within the scope of the BMBF research funding priority „REFINA” the ’Transparent Con-
version’ project idea was created. Objective is the development of a participative evalu-
ation and decision-making procedure for sustainable land use management in rural 
areas. It exemplifies selected model regions with conversion sites and contributes to 
the ‘30-ha-per-day’ target as well as to the requirement for information, participation 
and cooperation in sustainable municipal development planning. This is implemented 
by regarding socio-economic aspects, relevant environmental factors and contamina-
tion situation on the conversion sites. Basic data are collected, processed, analysed and 
evaluated to identify influencing factors. The complete process is communicated through 
an open, participative conversion procedure. Research results are an integrative evalu-
ation and decision-making procedure for civil use of military sites, recommendations 
for action, creation of awareness in population, nationwide communication, a practical 
application tool with related database, intense exchange of experience, exploitation of 
synergy effects and an information centre.

Figure 1: Aerial photograph of the barracks on 
the investigated military area



Development of a Participative Evaluation and Decision

584

the last few years.

For this reason, in 2004 the BMBF identi-
fied one of its research funding priorities 
as ‘Research on Reducing Land Use and 
Sustainable Land Use management (RE-
FINA)’, intended to support the precau-
tionary principle by promoting research 
projects looking at innovative model con-
cepts and evaluation approaches, along 
with new information and communication 
structures.

The REFINA-funded ‘Transparent Conver-
sion’ project looks at two abandoned mili-
tary bases in rural areas to rethink land 
development policies in the selected local 
authorities and to activate the principle of 
‘Sustainable Land use management’ for 
municipal development planning.

Background

Land use in rural areas reached above-
average proportions in the past espe-
cially through the generous designation 
of housing land. Additionally, more than 
a few cities and local authorities attempt 
to compensate for their disadvantages 
as business locations – despite financial 
strictures – with extra designation of com-
mercial zones. This has led to a surplus 
of commercial land in regions which were 
mainly rural in character. The objective of 
resource-saving settlement development 
was thus thwarted by competition be-
tween local authorities and could not be 
attained by conventional regional plan-
ning approaches and traditional planning 
methods. Structural reform of the German 
Armed Forces and the departure of for-
eign troops leading to the abandonment 
of military facilities mainly affected rural 
communities, which found themselves 
confronted with exceptional challenges 
and problems.

Under the aspect of resource-saving land 
use, rural authorities are lacking decision-
making instruments that would evaluate 
the type of post-use of the conversion ar-
eas as an alternative to the available land 
quota for the various types of use, con-

sidering the economic added value (also 
in a trans-regional context), the need for 
ecological protection and the social ac-
ceptability of a proposal.

Basic Idea of the Research Project

The overall objective is to devise an in-
tegrative evaluation and decision-making 
procedure that will make a contribution 
to sustainable municipal land use man-
agement. Taking the problems presented 
by these ‘conversion areas’, through a 
development process that was participa-
tive from the very start, post-use scenarios 
are assessed according to sustainability 
aspects. The aim of the decision-making 
and evaluation procedure is to deter-
mine, with participation by both local and 
regional stakeholders and residents, the 
optimal subsequent use(s) of the ‘conver-
sion property’ for future land-saving set-
tlement development at the location. For 
this reason the procedures in the research 
phase and also later in the implementa-
tion phase are embedded in a municipal 
development planning process. In this 
way, taking into account the guidelines to 
be devised, the consequences to be inves-
tigated and the obstacles that could arise 
from applying sustainable land use strate-
gies, not only conducive but also restric-
tive factors can be considered and solu-
tions sought. The procedure is to be docu-
mented and assessed for its strengths and 
weaknesses to create a basis for transfer-
ability, both to other locations and to oth-
er types of wasteland, especially industrial 
wasteland.

Project Association and Sub-
projects

The research project includes representa-
tives and experts from the fields of social 
sciences, economics and environmental 
protection along with local authorities, 
each of which has a sub-project allotted 
to them.  

Sub-project 1: Coordination and Refer-
ence Location – Joint Community Barn-
storf 
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Sub-project 2: Comparison Location 
– Joint Community Fürstenau 

Sub-project 3: Communications and 
Participative Liaison - mensch und region 
GbR (MuR)

Sub-project 4: Environmental Factors 
– Mull und Partner Ingenieurgesellschaft 
mbH (M&P)

Sub-project 5: Regional Economy, Re-
gional Planning - Lower Saxony Institute 
of Economic Research e.V. (NIW)

Sub-Project 1 - Coordination and 
Reference Location, Joint Community 
Barnstorf  

Devising the procedure was to use a ‘Ref-
erence Location’, with particular attention 
paid to the conversion area.

The Reference Location, the joint com-
munity Barnstorf (pop. 12,100) is situated 
in the administrative district of Diepholz 
between Osnabrück and Bremen in North 
Germany. 

While population growth in recent years 
has been around the national average, 
both manufacturing industry and the serv-
ices sector have been growing at above-
average rates. At the end of 2005 the 
‘Hülsmeyer-Kaserne’ closed, a military 
facility which comprises an area of ap-
prox. 20 ha with exceptionally modern 
buildings. 

After the German Army had left the em-
ployment situation became even more 
critical when the most important local 
employer, a mineral oil and natural gas 
processing company, moved to another 
location. The former site of this firm pre-
sented considerable potential for conflict 
on planning issues because of its location 
within the town.

Sub-Project 2 – Comparison Location, 
Joint Community Fürstenau 

To achieve transferability of the proce-
dures to general statements on the fac-
tors for success and obstacles to a par-
ticipative land use management process, 
the findings at the reference location will 
be checked for weaknesses at the com-
parison location and published. This com-
parison location is, both in its population 
and in its rural location (distance from 
primary centres of population, transport 
connections) generally comparable with 
Barnstorf. On the other hand the con-
version areas at this location have clear 
differences in their natural features, land 
uses, state of planning and connections 
with the town structures. Thus the trans-
ferability of the findings to other regions 
can be guaranteed without losing sight of 
the location-specific characteristics.

The comparison location, joint community  
Fürstenau with a population of around  
16,700 lies in the North-west of admin-
istrative district Osnabrück away from im-

Figure 2: Barracks of the “Hülsmeyerkaserne” 
in the joint community Barnstorf

Figure 3:
Technical facilities on the “Hülsmeyer - 
Kaserne”
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portant transregional transport axes. As 
a mainly residential location with a com-
paratively low concentration of jobs and, 
for the district Osnabrück, an above-aver-
age number of commuters, since German 
unification it has seen an above-average 
increase in housing construction, mainly 
detached houses for one or two families 
with the resultant high land use.

Intended abandonment of the German 
army facility in Fürstenau (the ‘Pommern-
kaserne’, covering 29 ha and a 270 ha 
comprising surrounding training area) 
which employs almost 900 people is one 
result of the ‘Struck-Liste’ (drawn up by the 
former Federal Minister of Defence Peter 
Struck) of military bases to be closed. This 
means that the district authority will soon 
have to cope with a serious loss of jobs 
and local purchasing power.

Sub-Project 3 - Communications and 
Participative Liaison

Most of this sub-project is prepared and 
implemented by mensch und region, 
Böhm, Kleine-Limberg GbR. mensch und 
region investigates the spatial perceptions 
and related meanings that the people 
they questioned attach to the areas, and 
specifically scrutinises the significance of 
information, cooperation and involve-
ment for local residents in the course of 
the evaluation and decision-making pro-
cedures with respect to the  prominence 
of sustainability factors in coming to a 
decision. The survey supports the search 
for methodological procedures that are 
particularly helpful for municipal deci-
sion-making on sparing land use, espe-
cially in the informal sphere, and ways 
of connecting them with formal planning 
procedures and incentive schemes such as 
‘municipal finances’. With respect to the 
conversion projects, process patterns are 
mainly described and verified between 
the compared locations, and obstacles 
to sustainable land use management 
are identified, to derive strategic action 
guidelines and procedures from the infor-
mation acquired.

The vision statement of cross-disciplinary 
and participative work markedly improves 
the quality and public acceptance of us-
able findings, so that they can and should 
be applied, in adapted form, to other land 
conversion projects.

Sub-Project 4 – Environmental Factors

Mull und Partner Ingenieurgesellschaft 
mbH addresses all the ecological and en-
vironmental aspects of the project and is 
responsible for investigating and consid-
ering the soil and groundwater protection 
dimensions. One focus is on including 
and applying qualitative and quantitative 
soil protection aspects in spatial planning 
law, as often the requirements of land 
saving are not sufficiently considered and 
it is important to assign them a stronger 
role in future planning decision making 
procedures. By the same token, the stand-
ardised assessment of soil functions – es-
pecially those of soils heavily affected by 
human use – is a much-discussed issue 
in planning procedures and is included in 
the considerations of this research project. 
Along with comprehensive data research 
full surveys of soils and biotope types are 
executed, which lead to a concluding as-
sessment and explication of the factors to 
be considered in the decision-making and 
evaluation procedure.

Investigations at the military bases of pos-
sible soil and groundwater contamination 
is another focus of this sub-project. The 
conversion of military properties presents 
a many-layered planning and change-of-
use process with a large group of stake-
holders, all of which creates exceptional 
challenges not only for public institutions 
but for all those involved. A basis for the 
decision-making process on post-use is 
provided by a status report  derived from 
historical research into inherited contami-
nation, making possible a reconstruction 
of the history of the site’s uses with par-
ticular attention to possible contaminants 
in the soil and the groundwater. Investi-
gations include time-lapse aerial photo-
graph evaluation, evaluation of historical 
and current plans and specialist maps, 
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and collecting contemporary eye witness 
accounts. The formal evaluation, con-
forming to public legal requirements (e.g. 
German Federal Soil Protection Act and 
Ordinance) is available, so that initially a 
conventional hazard analysis according to 
legal regulations can be made.

All the spatial baseline and subsequent 
data collected witjin the scope of the re-
search project is fed into a GIS-supported 
database devised and administered by 
M&P, which also contains the analysis and 
visual presentation of the geodata. 

Sub-Project 5 – Regional 
Economy and Regional Plan-
ning

The Lower Saxony Institute of 
Economic Research is working on 
the regional economic and plan-
ning issues raised by the project. 
The specialist input consists of 
ascertaining and generating so-
cio-economic indicators to draw 
up a profile of the investigated 
area, to determine strengths and 
weaknesses, opportunities and 
problems and to deduce future 
development trends.

The statistical and empirical find-
ings are to be combined with 
partial results of the other project 
association partners in a devel-
opment vision statement on the 
‘how’ and ‘where’ of future po-
tential needs for land use, and 
constitute the basis for a decision-making 
and evaluation procedure for sustainable 
municipal land use management. The 
conversion area offers, in a sense, the oc-
casion to rethink municipal land use policy 
and take account of sustainable develop-
ment aspects and the needs of the public 
at large. It constitutes a priority measure 
to be developed in a realigned municipal 
land use policy. From a scientific point 
of view it is important in this procedure 
that the findings reflect the current state 
of research and to learn from examples 
of Good Practice. Concurrently, a debate 

should be conducted on the effects and 
effectiveness of instruments in striving for 
the objectives and alternative instruments 
considered .

Project Structure

The research project, which started in 
spring 2006 and is running for three years 
is divided into various work packages. 
The diagram below shows a simplified 
sequence of the ‘Transparent Conversion’ 
project. 

Work Package 1 – Transparent Con-
version

An information, communications and co-
operation process should be developed 
that transcends hierarchies and sectors, 
designed to promote the active involve-
ment of local residents and disseminators 
with decision-makers in the conversion 
and land use management process. In the 
course of the research project investiga-
tions look at whether and, if so, to what 
extent participative procedures generate 
more sustainable land use decisions, and 
what possibilities exist of standardising the 

Figure 4: Flowchart of the research project
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participative process to facilitate transfer-
ability of experiences, procedures and 
methods to other processes. The products 
of this work package are an agreed com-
munications concept, a website with a 
learning tool and a local information cen-
tre as contact point for the public.

Work Package 2 – Inventory

This work package aims to extrapolate 
influencing factors and document them 
with the help of a database. To this end 
a socio-economic, ecological, regional 
economic and political inventory must 
be made and data, attitudes, and value 
systems in the local community analysed. 
The work package will produce recom-
mendations on the selection of primary 
influencing factors, an agreed database 
concept and an exemplary test run of the 
database.

Work Package 3 – Analysis and 
Evaluation of Influencing Factors

The aim is to evaluate the data, informa-
tion and maps collected in WP 2 under 
the particular aspect of their influence 
on weighting and decision-making about 
land use and land use management. The 
products are the evaluated analyses of a 
concluding workshop (the client group to 
be determined by the association) and a 
report on the core cycles of influence for 
local participative evaluation and deci-
sion-making.

Work Package 4 – Elaboration of the 
Participative Evaluation and Deci-
sion-making Procedure

Based on the results from WP 3, the par-
ticipative evaluation and decision-mak-
ing procedure will be devised and set up, 
aiming to present the influencing factors 
on and conflicts of interests arising from 
use options for various areas, consider-
ing the issues of sustainable land use 
and land saving potential in the form of 
a matrix with the participation of all proc-
ess stakeholders. The experiences and 
findings of all association partners and 
the results of the workshop are brought 

together to construct a procedure. The 
stages of the work will be carried out 
by the entire project group with varying 
intensity according to stage. Products of 
this work package are the completed par-
ticipative evaluation and decision-making 
procedure with the appendant report on 
the evaluation matrix.

Work Package 5 – Analysis of Weak 
Spots

The aim is to identify weak spots of and 
obstacles to applying a participative eval-
uation and decision-making procedure 
and where possible to remove them or to 
model and/or adjust the procedure ac-
cordingly. The work stages of WP 5 will 
be carried out by all association partners 
at varying intensities in different periods. 
Products of this work package are recom-
mendations on applying the procedures, 
to be documented in a concluding work-
shop and report.

Work Package 6 – Methodology for 
Sustainable Municipal Land Use 
Management

Work package 6 aims to communicate the 
applicability of the devised procedure to 
sustainable municipal land use manage-
ment to all stakeholders and interested 
parties in the fields of science/research, 
officials/administrators/local government 
and the population at large through doc-
umentation and targeted presentation of 
results and findings. Product of this work 
package is the tested transferability of the 
procedure, to be documented in a con-
cluding workshop and report.

The stages of the work will be carried out 
by the entire project group, according to 
stage, at varying intensities.

Applied Research

A need for applied research exists espe-
cially in cross-disciplinary and informal 
procedural approaches in land use man-
agement, to coordinate efficient partici-
pation and the linking of all relevant re-
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gional players. This approach responds on 
the one hand to the demand for a broad 
social consensus and sufficient awareness 
of the problems involved in responsible 
use of land as a resource. On the other 
hand, the specifications of environmental 
quality standards and recommendations 
for ongoing land monitoring and man-
agement processes are easier to devise. 
On the whole, research on enabling and 
facilitating the application of integrated 
decision-making and evaluation proce-
dures for sustainable land use manage-
ment is under-represented, and explicitly 
applications-related research is needed 
to complement existing research projects.

Implementation of decision-making and 
evaluation procedures within day-to-day 
municipal planning procedures should be 
ensured through collaboration between 
the local authorities and the project su-
pervisory board. The need for such a pro-
cedure in municipal land use manage-
ment may be deduced solely from current 
developments, with increasing demand 
for building on hitherto undeveloped land 
and an increase in the decommissioning 
and abandonment of built areas on mili-
tary and commercial sites.

Utilization Plan

The main thrust of the research associa-
tion’s endeavours is to devise a partici-
pative evaluation and decision-making 
procedure for sustainable land use man-
agement in rural areas. Potential synergy 
effects, especially in the fields of soil pro-
tection, land use management, conver-
sion and management strategies/sustain-
ability management and participation, will 
be included, derived both from practical 
experience at the locations and also from 
consideration of current research activi-
ties and exchanges with other institutions 
and scientists.

The research association is thus equipped 
to provide municipalities with an exem-
plary decision-making instrument that 
can evaluate the type of post-utilisation 
of ‘conversion areas’ as a sensible alter-

native to the available designated devel-
opment land for various use types. The 
economic added value (also in a trans-re-
gional context), the ecological protection 
requirements and public acceptance are 
all included in the process.

Research Findings

The research findings and products, in-
cluding a local information centre, a 
website, a learning tool, a GIS-supported 
database and recommendations on pro-
cedure and actions, are to be realised in 
the communities of Barnstorf and Fürste-
nau. Furthermore, they should flow into 
the updated planning aids for develop-
ing conversion areas and revitalisation 
of wasteland, accessible to all interested 
professionals at national and state level.

From an economic point of view, optimis-
ing the planning process and above all 
the planning results, an optimised use of 
municipal resources is expected coher-
ently. Inappropriate allocations of munici-
pal financial and personnel resources in 
land and infrastructure planning are thus 
averted. Added value will be created for 
the participating institutions and enter-
prises through application of the research 
findings in a diversified and qualitatively 
improved service offer.

Conclusions

What is primarily needed to combat de-
velopment sprawl also in rural areas is 
a change in attitude in the population at 
large and planning officers and agencies 
in a habitat in which, apparently, there 
is plenty of space. Sustainable municipal 
land use management should be embed-
ded in a municipal development strategy, 
to harmonise land potential to the actual 
need and practical municipal objectives, 
and concurrently ensure the best possible 
interplay between stakeholders and plan-
ning and development instruments.

Through the ‘Transparent Conversion’ 
project, by considering social, economic 
as well as ecological framework condi-
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tions, a holistic/integrated examination of 
conversion is carried out at a location that, 
because of its rural situation, presents ex-
ceptional conditions for applying land use 
management instruments. The active col-
laboration of the affected local authori-
ties in the research association and the 
praxis-oriented and extremely cross-dis-
ciplinary composition of the project team, 
made up of experts from various fields of 
study, make it highly likely that a sustain-
able and practicable solution of the prob-
lem will be found.
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Introduction 

The research project „Land Use Manage-
ment by Innovative Regional Planning“, 
called FLAIR by the German acronym, is 
a joint project by the „Regionalverband 
Südlicher Oberrhein“, the body by public 
law responsible for regional planning in 
the Region Southern Upper River Rhine 
the Institute for the Foundations of Plan-
ning at the University of Stuttgart and pa-
kora.net – network for towns and regions, 
a private consultant at Karlsruhe.

Our „Model Region“, which is among the 
wealthier regions within Germany, is the 
Region of Southern Upper River Rhine, 
located along the River Rhine which is 
also the border to France. The Region has 
about 1 million inhabitants, who are un-
equally spread across the Region. There 
is a strong disparity of a growing, pros-
perous and densely populated West in the 
valley of the river Rhine and the Black For-

est in the East, with smaller settlements, a 
more rural population and tendencies of 
shrinkage of towns.

To cover these different tendencies and 
developments within the region, we have 
ten partaking communities where a survey 
of Brownfield potentials will take place, as 
well as strategic planning procedures, to 
which will referred later on.

Looking at the main tasks and challenges, 
the question is how to sustain prosperity 
and economic growth in the region as a 
whole. Because of demographic changes 
this aspect will get more and more impor-
tant in the future: while there‘s on the one 
hand an overall increase of population 
forecasted, population will shrink in the 
nearer or further future. Moreover, this in-
crease affects the region on a whole, but 
there will be shrinking parts, especially 
in more rural areas of the Black Forest. 
But demographic change will also mean 

8.5 Land Use Management by Innovative 
Regional Planning – FLAIR project

Dirk Engelke, Wolfgang Jung, Thomas Kiwitt, Torsten Beck, 
Walter Schönwandt

ABSTRACT

The project FLAIR introduces a problem based approach in regional governance and 
planning and proposes an update of the traditional instrument of so called regional 
plan.

FLAIR does not start with methods, instruments or theories to reduce land claims but with 
the query of spatial conflicts as starting point. This approach of ‚Problems-First-Planning‘ 
includes interviews with experts to identify complex spatial problems and conflicts as well 
as experiences on land use management in Switzerland, the Netherlands and France.

Local Brownfield potentials are surveyed qualitatively and quantitatively in ten commu-
nities of the Region of Southern Upper River Rhine. Two so called strategic planning pro-
cedures will be done in order to develop strategies how to activate Brownfield potentials 
and reduce the consumption of open land. 

The FLAIR approach intends to provide more adequate strategies of high political and 
practical relevance and furthermore stimulate an update of regional planning tools and 
an innovative land use management.
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a tremendous aging of population, i.e. 
an increase of older, retired people and 
a decrease of younger and/or employed 
people.

Furthermore the polarity of a concentrat-
ed West and rural areas in the East de-
mand differentiated approaches of how to 
manage growth and decline at the same 
time and often very close to each other. 
For some of the partaking communities 
this will lead to a shortage of land to be 
claimed for settlement and traffic uses, 
while others have and oversupply and 
vacancies especially in the town centres, 
while land claims at the periphery goes 
on.

What will be one major task in the future 
is the significant increase in traffic es-
pecially along the Rhine. Traffic, in par-
ticular of goods, is forecasted to increase 
tremendously, especially when the tun-
nels through the Alps -Lötschberg and 
Gotthard in Switzerland- will be finished. 
This will demand additional traffic infra-
structure in the means of railways and 
highways –the autobahn- along the Rhine 
– with all its problems of noise, emissions 
etc. and last but not least funding.

Problems first

Referring to Brownfields, we hence have 
to deal with a whole bundle of problems 
relevant for spatial planning. Not only 
that there is a high number of problems 
and planning tasks, but also  those prob-
lems are to a high degree complex, i.e. 
they are extensive linked with each other, 
in-transparent, inter-disciplinary and dy-
namic on their own.  Question is whether 
spatial planning has the capacity to han-
dle these complex problems – and a lot of 
people say, it doesn‘t. Thus, it‘s relevance 
for an integrated land use management 
is doubted.

Regarding spatial planning and regional 
planning we often have to deal with criti-
cism:

It does not deal with tasks concern-•

ing everyday life‘s problems and 
concerns of the citizen.

It is not relevant to politics.

Spatial planning is not effective 
enough and it‘s capacity of govern-
ance is too small.

It does not deal with the complexity 
of spatial problems.

It is a bureaucratic regulatory rou-
tine.

Scientific discourse is often very ab-
stract and there is no real connect-
ing between theory and practice.

In particular regional planning and 
it‘s traditional instrument, the re-
gional plan, is „caught between two 
stools“, that means, it has to handle 
this criticism, while outcomes on the 
local scale for managing land claims 
are small.

In addition to this negative external as-
sessment also “internal” problems have 
to be tackled: The governance and spatial 
coordination of settlement development 
– one of the major objectives of physical 
planning – remains insufficient. 

This can be traced back to an – at least in 
parts - inadequate methodical approach 
for the allocation of relevant spatial func-
tions. Furthermore, the transmittance 
of regional planning objectives into the 
more detailed planning documents on 
community level fails frequently. Thus, the 
essential integration of content and legal 
impact of planning documents on region-
al and local level is deficient.

Especially referring to the criticism of not 
being relevant to citizens and politics, one 
might say this is due to political and finan-
cial circumstances. FLAIR wants to change 
our point of view and our way of plan-
ning: If we concentrate on the problems 
we want to solve, we nearly automatically 
get relevant to politics. Furthermore, solu-
tions are more adequate.

•

•

•

•

•

•
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A quotation of Ackoff shows the right di-
rection: „We fail more often because we 
solve the wrong problem than because 
we get the wrong solution to the right 
problem.“ And normally we have the ten-
dency not to take a close look onto the 
problems, but to solve „the wrong“ prob-
lem instead.

But very often instead of looking at the 
problems to be solved planners start with 
(see Schönwandt and Jung 2006):

Solutions

Methods or instruments

Aims to be achieved

Theories we know

Or procedures of planning proc-
esses.

All of this aspects are important and can-
not be missed in spatial planning, but it is 
not guaranteed, even not likely, that we 
can solve the problems, if we don‘t take 
them as starting point. As Goethe puts it: 
„Who misses the first buttonhole, is not 
able to button up.“ That means: we can-
not get a consistent planning process from 
the problem to the solution, if we miss the 
definition of the problem.

Hence, we have to take a different ap-
proach to planning and land use manage-
ment into account. The FLAIR approach 
can be described as ‚problems first‘. With-
in the FLAIR project, three different and 
parallel layers are undertaken: 

The setting of problems, which are 
an overall framework of further de-
velopments in the region, 

The communities’ characteristics 
and demands in particular regard-
ing Brownfields,

And reference cases from other 
countries like the Netherlands, 
France and Switzerland (see figure 
1 Research design - Layers of analy-
sis).

•

•

•

•

•

•

•

•

Setting of the problems

The FLAIR project sets the problems –as 
complex spatial tasks- as starting point. 
The main task is here, that there are not 
fix, obvious problems but they are rele-
vant and given to different points of view. 
Problem-Setting and what we call the for-
ward and backward shift of the problem 
are the keywords here. Important for the 
research design are the developments 
and tendencies, which „hit the ground“ 
(Sassen), which are relevant to space and 
land use respectively land use claims.

So in a first step different ‚levels‘ are ana-
lysed, like health (e.g. health infrastruc-
ture and locations of hospitals, the trend 
from cure treatment (funded by the state) 
to wellness…), traffic, demography, social 
infrastructure and so on, and spatial rele-
vant changes and developments sought. 

Additionally, not only changes within but 
also changes in-between theses levels 
are analysed. For example: due to de-
mographic changes the number of pupils 
will decrease in the future. This will affect 
schools in particular in rural areas where 
some locations of schools might be shut 
down. As these pupils are a great portion 
of the users of public transport in rural 

Figure 1: Research design - Layers of analysis
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areas, this will affect public transport as 
well. 

The results of this query –the identifica-
tion of complex spatial problems– will be 
discussed in workshops with experts on 
spatial planning, traffic or administration 
as well as with politicians and local stake-
holders. 

In addition to the setting of the problems 
the communities’ characteristics and de-
mands focus on the local problems on 
the community level. The overall aim is 
to excerpt a problem based solution on 
a medium level, right between the frame 
setting level of problems and the local 
characteristics on the community level. 
This medium level is the level of regional 
planning, strong enough to face the supe-
rior level and strongly based of the com-
munity level.

Communities’ characteristics and 
demands

For focusing the communities’ charac-
teristics and demands FLAIR builds up an 
overview on potentials and conflicts as a 
tool for land use management. Not only 
to show the potentials, also to display 
conflicts (and solution) to activating loca-
tions for a re-use.

The conflict overview is a main part of this 
overview, because Brownfield potentials 
are mostly a kind of “theoretical poten-
tials”. They are fragmented and spread 
all over the community, belong to private 
owners and by that they are at the edge of 
the range of traditional planning instru-
ments. Especially if the economic situation 
of the private owners is weak or other pri-
vate reasons lead to a low interest of in-
vesting money.

To display potentials and conflict the over-
view focuses on two levels:

On the macro-level the overview 
contains information like: the mu-
nicipality’s vision and their econom-
ic situation, demographic situation, 
budget of the municipality and the 

•

entries in most deficit a.s.o.

On the micro-level of the single lo-
cation it contains information like: 
traditional location information (po-
sition, size a.s.o.), unused or less 
used space or buildings, spaces in 
economic transmission (farming 
from main to sideline) and buildings 
in demographic transmission where 
only people live who are older than 
70 years.

The overview on potentials and conflicts 
is based on a mixture of statistic facts, 
specific information of the location and 
political (so in the end personal) assess-
ment. It allocates “hard data” and “soft 
assessments” to create a common shared 
view. This assessment of the situation or 
so called “Lagebeurteilung” (Scholl) con-
siders results from the frame setting layer 
and the local characteristics in order to 
widen up the solution space from a local 
project approach to a land use manage-
ment by innovative regional planning.

To survey the potentials and conflicts and 
come to the assessment of the situation 
the overview is done in five steps:

Local characteristics: Surveying local 
characteristics on the macro-level 
and build up trust and awareness.

Detailed location survey and over-
view: Survey on the micro-level of 
the single location and create an 
overview out of the detailed infor-
mation.

Cross-checking by “the independent 
third”: The outside-look on the po-
tentials, are there any unnamed po-
tentials or potentials out of mind?

Feedback: Giving feedback and cre-
ate a joint view on the problem.

Build up a political strategy: Help 
the local politicians to start a discus-
sion and build up a political strategy 
- and fixing - towards sustainable 
land use management.

•

1.

2.

3.

4.

5.
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The last step of the survey is a first step 
into realisation. For that the overview of 
detailed location information is clustered 
in “danger zones” and “hot spots”, in 
witch parts of the community to concen-
trate on and where to not to concentrate 
on. Besides the clustering on the local 
level FLAIR is focusing on clustering on a 
thematic level. What are local characteris-
tics, what are regional characteristics and 
what can be done on the regional level to 
support the local level in land use man-
agement?

Reference cases

The requirement to transmit planning 
objectives from a supra-local to a more 
detailed local planning level is evident in 
all multi-level systems of physical plan-
ning. Hence should be examined how 
other institutions deal with this task and 
– if present – the aforementioned instru-
mental and methodical problems.

To achieve an sufficient input not only 
planning institutions of other regions but 
also in different German Länder (each 
with specific planning regulations) as 
well as in the neighbouring countries of 
France, Switzerland and the Netherlands 
are analysed.

These observations on the instruments, 
planning processes and political agendas 
are the best practices and the core for an 
knowledge exchange on Land Use Man-
agement by Innovative Regional Plan-
ning.

Regarding to Ackoff FLAIR will face the 
“right problems” and raise the “right” 
questions by the help of and the ‘problems 
first’ approach and the three described 
layers (setting of problems, communities’ 
characteristics and demands and refer-
ence cases). See figure 2: Problems first 
– Raising the right questions.

Activating potentials by ‚strategic 
planning procedures‘

By the query of spatial conflicts, reference 
cases and community analyses, the FLAIR 
partners want to „ask the right questions“, 
using problem-based approach rather 
than dealing with “the usual suspects” 
(Capitaine Louis Renault in “Casablanca”), 
and identifying the main complex spatial 
problems of our model region.

By the help of the potential and conflict 
overviews in exemplarily communities in 
a quantitative and qualitative way in ten 
communities of the region this will be the 
input for ‚strategic planning procedures‘ 

‚Strategic planning procedures‘ are a sort 
of mixture between architectural com-
petitions, which are aimed to have a big 
variety of solutions for a problem, and 
expertises, where mainly one solution is 
developed very detailed.

‚Strategic planning procedures‘ can be 
used for complex, long-during planning 
processes, not for everyday routine. They 
demand different organisational condi-
tions like:

Create temporary a planning or-
ganisation, consisting of an inter-
disciplinary task force, which meets 
regularly apart of daily routine.

Work on different problem levels 
and planning scales.

•

•
Figure 2: 
Problems first - Raising the right questions
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Build teams (usually three) to com-
pete against each other in a „contest 
of ideas“.

Work in a defined rhythm.

Within FLAIR two so called strategic plan-
ning procedures will be done, with three 
planning teams in each procedure in or-
der to have what you can call a contest 
of ideas and to develop strategies how to 
activate Brownfield potentials and reduce 
the consumption of Greenfields. 

The outcomes of these strategic planning 
procedures are aimed to prove their fea-
sibility of their implementation and to test 
their transferability to other communities 
and regions.

The outcome of these strategic planning 
procedures cannot be used like „copy and 
paste“, but for every planning task, every 
community and region, we have to use a 
different mixture of instruments.

As shown in figure 3 answers and rel-
evant links are found by the help of the 
described strategic planning procedures. 
They pierce through the frame setting 
layer and the communities’ characteris-
tics and demands at solutions for a certain 
problem.

•

•

Conclusions

The FLAIR project offers a different ap-
proach to spatial planning: not the meth-
ods, instruments or theories are starting 
point for how to reduce land claims but 
puts the spatial problems – as complex 
spatial planning tasks – in focus. So FLAIR 
introduces a problem based approach in 
regional governance and planning and 
proposes an update of the traditional in-
strument of so called regional plan.

Interviews with experts and experiences 
on land use management in Switzerland, 
the Netherlands and France as well as the 
qualitatively and quantitatively survey of 
local Brownfield potentials in ten com-
munities of the Region of Southern Upper 
River Rhine are used to develop a joined 
view onto conflicts relevant to spatial 
planning and land use.

Two so called strategic planning proce-
dures will be done in order to develop 
strategies how to activate Brownfield po-
tentials and reduce the consumption of 
open land. 

The FLAIR approach intends to provide 
more adequate strategies of high political 
and practical relevance and furthermore 
stimulate an update of regional planning 
tools and an innovative land use manage-
ment.

As a result an improvement of the me-
thodical approaches used within the plan-
ning process on regional level is expected. 
Furthermore the transmission of these ob-
jectives into the land-use plans on com-
munity level should be strengthened and 
– if necessary – be supplemented by ad-
ditional, informal but flexible instrument 
to safeguard sustainable development 
within the region. 

Figure 3: 
Pilot planning - Answers and relevant links
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Introduction

In the field of brownfield redevelopment, 
efforts are often focussed on large areas 
in inner-city locations. The significance of 
small and medium-sized sites (SMS) with 
an area size up to 5 ha, has not been 
recognized yet by most municipalities 
– not least because there is no inventory 
of these sites in most municipalities. The 
relevance of those SMS for inner-city re-
development has been demonstrated in 
the research project „Sustainable Building 
Site Management in Stuttgart“ (Beck et al. 
2003), which was funded by the federal 
state of Baden-Württemberg. The results 
of the project show that small brownfields, 
which have been largely neglected so far, 
make up a considerable area resource in 
Stuttgart. Using this potential would con-
tribute significantly to the reduction of 
greenfield consumption. A similar situa-
tion might be expected in other European 

cities. 

A rapid revitalization of small and medi-
um-sized sites is very intricate and prob-
lematic. Difficulties are caused for in-
stance because of unclear property rights, 
contaminations and limitations concern-
ing structural development. Therefore, the 
revitalization of these sites makes large 
demands on the local administration and 
requires more flexible approaches than 
are in use currently. 

For this reason, the redevelopment of 
small sites could be a target for small 
and medium-sized companies – so-called 
SMC. 

A fundamental aim of the research project 
described in this article is the develop-
ment of new strategies for local adminis-
trations and companies (SMC) concerning 
the revitalization of small and medium-
sized sites (SMS) with an area size up to 

8.6 SMC DEVELOP SMS – Small and medium-sized 
Companies develop small and medium-sized 
sites 
– A REFINA-Project in the city of Stuttgart

Volker Schrenk, Jantje Samtleben, Jürgen Braun

ABSTRACT

The REFINA-project “SMC develop SMS” is concentrating on the development of small 
and medium-sized sites (SMS, area size < 5 hectares) by small and medium-sized com-
panies (SMC). The significance of those sites for inner-city redevelopment was demon-
strated as main result of the project “Sustainable Building Site Management in Stuttgart 
(NBS)”. The reuse of SMS can make a significant contribution to the reduction of green-
field consumption. However, there are also some problems which need to be mentioned, 
e.g. structural development limitations, contaminations. In addition, the town council 
has to coordinate the different stakeholders and has to act in a flexible way. For those 
reasons, site revitalization is often time-consuming. However, SMS represent an optimal 
project size for SMC. Based on the conditions mentioned, the objectives of the project are 
e.g. the development of a standardized management concept for local administrations, 
which implements standardized interaction procedures with SMC; the improvement and 
broadening of concepts of SMC for the development of SMS. This concept will be tested 
at model sites.



Small and medium-sized Companies develop small and medium-sized sites

600

5 ha. By increasing the reuse of SMS, a 
reduction of greenfield consumption can 
be achieved. The project is funded within 
the budget of the BMBF research pro-
gram REFINA (Research for the Reduction 
of Greenfields Consumption and Sustain-
able Site Management, see Wittmann et 
al. 2006).

Initial situation

Condition for a reuse of small sites is an 
inventory of underused sites in urban ar-
eas. In the city of Stuttgart, these were re-
searched within the scope of the project 
“Sustainable Building Site Management 
in Stuttgart (NBS)“, which was carried out 
from 2002 to 2004. The main compo-
nents of the project NBS were

Registration of existing underused 
sites in need of redevelopment,

Build-up of a comprehensive infor-
mation platform 

Formulation of possible strategies 
for the local administrations (Krieger 
& Schmid 2006). 

For the research project, more than 350 
areas with potential building sites were 
registered. The total capacity of the sites 
is about 500 ha area and 5.5 Mio. m² 
floor space, respectively. Numerous small 
and medium-sized sites make up the 
largest part of the area available for in-
ner-city redevelopment in Stuttgart. 173 
locations with a size up to 1 ha and 118 
locations with a size up to 5 ha are con-
cerned. Those sites make up 95% of the 
entire area available and 65 % of brown-
field land (Figure 1). In total, the identified 
inner-city redevelopment potential would 
be sufficient to satisfy the area demand in 
Stuttgart over the next 10 to 15 years.

•

•

•

All registered locations were filed in an 
internet-based information platform for 
the town administration, including the 
most important site specifications, aerial 
photographs and maps. Based on this 
platform, the publicly accessible website 
www.stuttgart-bauflaechen.de was cre-
ated. The locations are characterised by 
the addition of photos, maps and by the 
following parameters:

“Location (description)“, 

“Traffic situation“, 

“Real estate“, 

“Owner“, 

“Current use“, 

“Legal situation (land utilization 
plan)“, 

“Future use“, 

“Further information (contact per-
sons)“ 

The use of SMS is going to be important 
particularly for booming regions, as they 
form an underused potential for inner-city 
redevelopment. But even in regions with 
shrinking population, attempts to reuse 
small urban brownfield sites will be useful 
in order to avoid a decline in attractive-
ness for the districts concerned.

•

•

•

•

•

•

•

•

Figure 1: Sum of building sites depending on 
the area size and number of locations (Beck et 
al. 2003)
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The project „SMC develop SMS“

Aims of the project

Aims of the REFINA research project “SMC 
develop SMS“ are: 

The development and implementa-
tion of a management strategy for 
local administrations in order to en-
courage the development of small 
and medium-sized sites (SMS). The 
concept includes for instance a con-
tinuous supervision of SMS by loca-
tion/area management and an im-
provement of activity coordination 
between municipal authorities. As 
a part of this project, instruments 
for the selection of promising areas 
are developed, where revitalization 
could be carried out in a short period 
of time. By this, the optimum point in 
time for municipal initiatives can be 
determined and the status of devel-
opment reached for a particular area 
can be ensured and documented.
The administration effort should be 
kept at a minimum by developing 
standardized approaches and rou-
tines. This makes a continuous su-
pervision of SMS possible.

The development of a SMC strategy 
for the handling of brownfield land. 
For these companies, business ap-
proaches are developed and courses 
of action are recommended in order 
to make it possible to use the devel-
opment of SMS as a (new) business 
segment and to work closely togeth-
er with municipalities and property 
owners.

The development and testing of 
concepts for the communication 
between municipality, medium-
sized investors and developers as 
well as owners or on-site compa-
nies, respectively. These stakehold-
ers should be permanently involved 
in the process of redevelopment. 
For the motivation of stakeholders, 
special promotion approaches were 

1.

2.

3.

developed by the city of Stuttgart in 
order to create incentives. These are 
going to be tested in practice during 
this project. Furthermore, concepts 
for the marketing of sites are devel-
oped, which should help communi-
ties with the search for investors.

The developed strategies will be 
tested at model sites and will there-
fore be used at specially selected lo-
cations in Stuttgart. This means they 
undergo a comprehensive practice 
test. The management strategy 
designed is going to be revised by 
use of the Delphi method. Thus the 
practical feasibility of the developed 
methods and the transferability of 
the approaches to other municipali-
ties is ensured.

Advanced training and application 
of results. Another aim of the project 
is the application of results in prac-
tice in form of education modules 
for municipal authorities and SMC. 
Advanced training is going to be of-
fered as compact short-term mod-
ules in several locations in order to 
establish the findings widely. Addi-
tionally, recommendations for all in-
volved stakeholders, including SMC, 
and political demands are going to 
be formulated.

The participants

Local administrations as well as universi-
ties and engineering consultants (SMC) 
are involved in this project. These are in 
detail:

Research Facility for Subsurface Re-
mediation (VEGAS), University of 
Stuttgart (http://www. vegasinfo.
de). VEGAS is the coordinator of the 
project as well.

University of Biberach (http://www.
fh-biberach.de)

City of Stuttgart (http://www.stutt-
gart.de)

4.

5.

•

•

•
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Ingenieurgesellschaft für 
Umwelttechnik und Bau-
wesen Dr. Eisele mbH, 
Rottenburg (http://www.
dr-eisele.de)

reconsite – TTI GmbH, 
Stuttgart (http://www.re-
consite.com) as contractor 
of VEGAS. 

b e c k - c o n s u l t . d e , 
Berghausen (http://www.
beck-consult.de)

KOMMA.PLAN, Munich
(http://www.kommaplan.de)

The research is carried out in Stuttgart. As 
a consequence, numerous departments 
of the city of Stuttgart are involved in the 
project; for instance the Department for 
City Planning and Redevelopment, the 
Department for Business Promotion and 
the Department for Environment Protec-
tion. The local administrations are lead-
managed by the Department for Urban 
Development and the Environment.

Additionally, several other municipalities 
participate in the project as cooperation 
partners. Among these are the cities of 
Darmstadt and Cologne. These munici-
palities provide research data and infor-
mation. In return, the results of the project 
will be presented and discussed with those 
municipalities. Furthermore, developed 
tools will be made available to them.

Work packages

The work plan of the project incorporates 
three phases (Figure 2) with comprehen-
sive work packages. The transitions be-
tween the single phases are smooth, so 
that some work packages can be proc-
essed across phases. 

The project was approved during in the 
autumn of 2006, so that currently the work 
packages of phase I are processed. At the 
moment, no concrete results are available 
for the different work packages, so that 
only the status of work will be described 

•

•

•

• shortly in connection with the introduction 
of the different work packages.

PHASE I: Analyses and development of 
new strategies and methods

In this phase, a comprehensive, interdisci-
plinary analysis of the reuse of small and 
medium-sized sites is carried out by ex-
amining ongoing and completed projects 
on those locations. The analysis is sup-
plemented by a questioning of all stake-
holders that are involved in the projects, 
particularly the SMC. Based on the results 
of the analyses, new action options and 
strategies for local administrations and 
SMC are developed. These will be incor-
porated into the management concept 
that is being developed for SMC and local 
administrations and that will undergo a 
comprehensive practice test at the model 
locations in phase II.

Work packages of phase I

Analysis of potentials and development of 
small and medium-sized sites

Within this work package, an analysis of 
completed (failed and successful) redevel-
opment projects of SMS over the last years 
in Stuttgart is carried out. The analysis is 
focussed on obstacles and problems expe-
rienced during the redevelopment proc-
ess. Data collection is carried out in close 
coordination with the city of Stuttgart. Pre-
vious experience shows that it is difficult 
to establish contacts with the persons in-
volved in failed projects. Furthermore, the 

Figure 2: 
Phases of the project and the scheduled running time
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existence of SMS potentials is researched 
in selected cooperating municipalities as 
well.

Analysis of the strategies employed by 
stakeholders: small and medium-sized 
companies – SMC

A comprehensive data collection and 
analysis concerning the strategies em-
ployed by SMC for the redevelopment of 
small and medium-sized sites is carried 
out. The approaches of different SMC for 
the development of sites are compared to 
the approaches of larger companies such 
as LEG (Landesentwicklungsgesellschaft) 
as well. In coordination with the project 
partners, a questioning concept has been 
developed so far.

Analysis of the behaviour of owners

Very often, site owners play an important 
role for the realization of a redevelopment 
project at SMS. They decide whether their 
site will be redeveloped at all. In order 
to understand the strategic aims and the 
considerations of site owners better, their 
behaviour and their expectations will be 
analyzed.

Analysis of boundary conditions

Within this work package, the following 
topics will be discussed:

What kinds of experience have 
SMC with cooperative planning ap-
proaches? 

Which demands are made by financ-
ers on a SMC during the redevelop-
ment of a SMS?

What kind of education modules 
are offered for municipalities in this 
field?

Analysis of completed deconstruction 
projects and existing planning instruments 
for the dismantling of buildings

Through the analysis of completed de-
construction projects, cost dominating 
activities during the dismantling process 

•

•

•

are identified in order to file them in fu-
ture precisely in a database. Existing plan-
ning instruments are analyzed, taking 
into account project experiences, and are 
checked with regard to their suitability for 
further development in order to further fi-
nal redevelopment aims.

Evaluation tool for site selection

In order to select interesting sites from the 
existing pool of sites suitable for redevel-
opment, an evaluation tool is going to be 
developed. The basis of this tool has been 
already developed. The tool allows for a 
priorization during the selection of sites, 
so that for instance areas suitable for a 
quick reuse can be identified. For this aim, 
a list of criteria was compiled and an eval-
uation procedure was developed, so that 
sites can be assessed according to their 
potential for different types of reuse. For 
the development of this tool, the points of 
view of the municipality and of investors 
have been taken into account as well.

Fundament of the approach is a so-called 
“site potential passport”.

The first version of the approach devel-
oped by reconsite is going to be developed 
further in cooperation with the project 
partners and is going to be applied for 
the selection of pilot locations later.

Site management

In order to realize investment decisions 
quickly, investors want “a competent con-
tact partner within the public administra-
tion“. This will be made possible by devel-
oping a site management concept includ-
ing an information platform (GM-Tool), 
which provides fundamental information 
for investors, owners and public adminis-
tration. The aim is to improve communi-
cation between the stakeholders involved 
and thereby to improve the chances for a 
successful implementation of redevelop-
ment.
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Municipal promotion program

Experience shows, that organisational 
measures alone are not sufficient for the 
reactivation of critical sites. Therefore, the 
step from planning to implementation will 
be facilitated with the help of a promotion 
program. The aim is to motivate owners to 
consider an adequate use of their site and 
to take measures in order to ensure this. 
Therefore the determination of suitable 
incentives to initiate the favored urban 
development process for unfavourable 
site constellations is going to be neces-
sary.

Marketing guidelines

Within this work package, a guideline for 
the marketing of SMS and for the encour-
agement of SMC to work on SMS, is going 
to be developed. This guideline should for 
instance introduce the user to several dif-
ferent possibilities for the marketing of 
sites and should support him during the 
choice of a suitable marketing instru-
ment. 

Possibilities of internet contribution for the 
activation/marketing of SMS 

Currently, basic approaches for the uti-
lization of new media for marketing of 
estates are in use. However, a systematic 
description of the possibilities of use is still 
missing. As results of the evaluation, con-
clusions about the possibilities of internet 
use are expected. 

Economic aspects of SMS development

The economic value of revitalization of 
SMS has been neglected in investigations 
so far: Economical returns from the de-
velopment of SMS are not known. For this 
reason, the monetary value reused SMS 
have for the budget of a municipality, or 
the amount of cost savings for the munici-
pality due to the reuse of small areas, is 
not known. 

In order to close these knowledge gaps, a 
comprehensive analysis of the economic 
consequences caused by SMS reuse is 

carried out. The aim is the development 
of a motivation for site revitalization from 
an economic point of view. The collection 
of economic data would support the use 
of SMS and supply political decision mak-
ers with arguments for an increased reuse 
of SMS.

Development and optimization of a plan-
ning instrument for building deconstruc-
tion using computerized support 

Within this project, computerized support 
planning instruments are developed in 
three consecutive steps. They are going 
to be used in the fields of deconstruction 
and refurbishment of buildings without 
contaminated materials, buildings con-
taminated due to construction materials 
used and buildings contaminated due to 
construction materials used as well as due 
to building uses.

SMC strategy

Based on the results of analyses as well 
as on the expertise of the engineering 
company Dr. Eisele, recommendations 
for medium-sized companies are devel-
oped. They should be enabled to develop 
their own strategies for the reactivation of 
SMS. Focus of the recommendations will 
be necessary qualifications for the SMC 
as well as cooperation with municipali-
ties, particularly concerning funding pos-
sibilities.

PHASE II: Application and implementa-
tion of the strategies at pilot locations 
- Testing of solution possibilities

The strategies newly developed in phase 
I are going to be applied in this phase on 
pilot locations in Stuttgart. For this, model 
projects for every site category given in the 
research project “Sustainable Building Site 
Management Stuttgart (NBS)“ are going 
to be selected. Subsequently, the meth-
ods and strategies developed in Phase I 
of the project are going to be tested at 
a minimum of three locations each. The 
locations to be chosen should represent 
different problem types. This means that 
the developed methods and strategies 
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can be tested under differing boundary 
conditions and can be further developed 
accordingly. During the identification of 
suitable sites, the strategies developed in 
phase I can be already tested. A prelimi-
nary selection of sites was already carried 
out as an important step during phase I 
of the project.

The instruments will be employed over a 
longer period of time at the selected sites. 
The experience gained will be used for the 
improvement of the tested instruments.

Work packages of phase II:

Transparent project development

Following the evaluation of preselected 
sites, three particularly suitable locations 
are going to be scientifically accompanied 
during the process of redevelopment, ide-
ally until the monetary evaluation of the 
reactivated site. Players in the process 
of redevelopment are still municipali-
ties, possible investors, owners and oth-
er stakeholders usually involved with a 
brownfield redevelopment project.

In order to ensure appropriate scientific 
monitoring, a project logbook is main-
tained. For this, the involved stakeholders 
are analysed as to their motivations and 
options of action at all decisive milestones 
during project development. The results 
are evaluated and documented, possible 
useful or harmful interactions between 
the actors are exposed. Alternative strate-
gies are assessed or developed addition-
ally in the course of transparent project 
development. 

Furthermore, sensitive information can be 
put on record in order to analyze it at a 
later point, when the project development 
won’t be influenced or endangered by the 
assessment. By using this approach, the 
necessary transparency of all processes 
can be ensured. 

Implementation of cooperative planning 
procedures

For two of the selected locations, cooper-
ative instruments suitable for steering fur-
ther project steps are going to be selected. 
The aim of this procedure is to develop 
market-oriented future use concepts. The 
planning consultant beck-consult.de take 
on the role of a „third party“ during prep-
aration, process and evaluation, in or-
der to moderate impartially between the 
stakeholders involved: project developers 
who want to maximise their profit, owners 
who want to maximise the value of their 
estate and municipalities with “romantic 
social concepts“ of urban planning.

Implementation of marketing guideline

The guideline is employed at all pilot 
locations, in order to gain experience 
about its use in practice. Furthermore, the 
marketing guideline is going to be made 
available to the cooperating cities for the 
implementation of recommendations.

Economical aspects

Based on data supplied from the munici-
pality and from the project developer at 
a specific location, the fiscal and value 
effects are demonstrated for the model 
sites in Stuttgart. With this approach, the 
model developed in phase I is reviewed 
and improved, if necessary. Based on the 
experiences, a motivation guideline is de-
veloped. 

Implementation of site management and 
municipal promotion program

The developed promotion program is 
aimed at the motivation of site owners 
and investors; they should be encouraged 
to consider a suitable use of their sites to-
gether with the local administration and 
to act accordingly. At the same time, the 
instruments and methods developed are 
used in the process of site management.
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PHASE III: Development of a manage-
ment concept for municipalities and 
SMC, transfer of knowledge, final docu-
mentation 

In this last phase of the project, the re-
sults and experiences gained with the 
new strategies and tools, which were 
tested and further developed in PHASE 
II, are evaluated by means of the Delphi 
method in order to show the transfer-
ability of results to other municipalities 
in principle. The tested new strategies for 
the handling of SMS are compiled; sub-
sequently, two management concepts 
are developed from this basis, oriented 
towards two target audiences: One for 
local administration in order to allow an 
optimized handling of SMS in future, the 
other for SMC, in order to improve their 
abilities for the revitalization of SMS. For a 
fast establishment of the project results in 
practice, an advanced training concept for 
municipalities and SMC is developed in 
order to introduce the developed tools in 
professional circles and to ensure a rapid 
knowledge transfer to the practice.

Work packages of Phase III

Realization of the Delphi method

The method is used for revising and am-
plifying/generalizing the methods and the 
connected management strategies. All the 
results are compiled and a recommenda-
tion for the management strategies is de-
veloped.

Formulation of management strategies

Based on the practical experiences gath-
ered as well as the Delphi method, the 
results of the project are compiled into a 
practical management concept for local 
administrations and SMC, respectively. 
For this, the results of the project are 
analyzed and compiled to management 
concepts for the local administration and 
the SMC in cooperation with all project 
partners. 

Development of a concept for advanced 
training and education modules

The results of the project and the devel-
oped management concept are processed 
by the project partners and converted into 
a concept for advanced training and sev-
eral different modules used for education-
al purposes by municipalities and SMC.

Timetable and current status of the 
project

The project was approved in the autumn 
of 2006 and has a duration of about 3 
years. During the runtime, several work-
shops are planned in order to discuss cur-
rent results with professional circles. A first 
internal workshop took place in March 
2007, when the ongoing operations were 
introduced to representatives of the town 
council and other experts.

The first project steps are quite unspec-
tacular and haven’t resulted in essen-
tial or final results yet. However, these 
project steps are important and decisive 
for subsequent success. Current opera-
tions include the processing of the par-
ticular topics of phase I of the project. To 
these belong – as mentioned above – the 
compilation and analysis of reference 
projects, data processing and prepara-
tion of the political decision for the model 
sites, the development of an evaluation 
concept, the preparation of the analysis 
und conception of municipal promotion 
programs and finally the preparation and 
inventory for site management.

Current information about the project can 
be found online at the project website 
http://www.kmu-kmf.de.

Acknowledgment

This project is financed by the Feder-
al Ministry of Education and Research 
(BMBF)(0330748A).



Proceedings 2nd International Conference on Managing Urban Land

607

References

Beck, T, Elgendy, H., Roth, B., Krieger, N., 
Schmid, M. 2003. Nachhaltiges 
Bauflä-chenmanagement Stutt-
gart (NBS). Band 1: Schlussbericht 
- Programm Lebensgrundlage 
Umwelt und ihre Sicherung (BW-
PLUS), Förderkennzeichen BWC 
20022.

http://www.bwplus.fzk.de/berichte/SBer/
BWC20022SBer.pdf

Dr. Eisele, Ingenieurgesellschaft für 
Umwelttechnik und Bauwesen 
mbH. 2004. Absicherbarkeit von 
Risiken beim Flächenrecycling 
– Abschlussbericht, http://www.
bwplus.fzk.de.

Klar, W. 1997. Das KSV-Modell als neuer 
Weg der Grundstückssanierung 
und –entwicklung. S. 243 – 248. 
- In: Franzius, V. & Bachmann, 
G. (Hrsg.): Sanierung kontamini-
erter Standorte und Bodenschutz 
1997. Anforderungen an Rechts-
grundlagen und Vollzug, Flächen-
recycling, Projektentwicklung und 
Großprojekte. – Bodenschutz und 
Altlasten, Band 3, 324 S., Erich 
Schmidt, Berlin.

Krieger, N. & Schmid, M. 2006. Nach-
haltiges Bauflächenmanagement 
Stuttgart (NBS), S. 72 – 75. In: 
Bundesamt für Bauwesen und 
Raumordnung in Kooperation mit 
dem Umweltbundesamt und dem 
Projektträger Jülich. 2006, (Hrsg.) 
MehrWert für Mensch und Stadt: 
Flächenrecycling in Stadtumbau-
regionen. Strategien, innovative 
Instrumente und Perspektiven 
für das Flächenrecycling und die 
städtebauliche Erneuerung. – Ver-
lag Saxonia Standortentwicklungs- 
und verwaltungsgesellschaft mbH, 
ISBN 3-934409-29-6, Freiberg.

Wittmann, U., Hauschild, M. & Enders, R. 
2006. Das Forschungsprogramm 
REFINA. Entwicklung innovativer 
Konzepte für weniger Flächenver-
brauch und besseres Flächenman-
agement. – TerraTech Supplement 
für Altlasten und Bodenschutz, 
Heft 5 Mai 2006, S. TT4 – TT5. 





Proceedings 2nd International Conference on Managing Urban Land

609

Introduction 

Sustainable land management aims at 
provid-ing a good quality of life for all 
citizens in addressing environmental, so-
cial, economic, health and cultural issues 
(Aalborg Commitments). 

One important goal in urban areas is the 
prevention of suburban sprawl and the 
reduction of land consumption. A sub-
stantial instrument to reach this goal is 
the reuse of brownfields or wasteland. 

Central spaces with highly developed in-
frastructure and low costs for revitalisa-
tion are usually easy to redevelop. But it is 
hard to mobilise less central spaces which 
are contaminated and cause high clean-
ing costs. 

Many contaminated sites are in private 
ownership. Private owners normally have 
no interests, no skills or no capital to con-

duct brownfields restoration fraught with 
(financial) risk. 

Public authorities are therefore highly in-
volved in the brownfield restoration. They 
conduct the decontamination on their 
own sites, offer support for private inves-
tors e.g. in form of subsidies or tax ad-
vantages or enforce clean-up by statutory 
provisions. Each brownfield is an isolated 
case and and requires an adequate more 
or less expensive cleaning process. The 
process of revitalisation of sites fraught 
with risk often fails because of high costs 
and the remaining risks of contamination 

With an integrated approach that involves 
several (contaminated) brownfields more 
sites could be developed as in an isolated 
approach because of a risk-prospects-
balance between different decontamina-
tions. 

In order to mobilise contaminated sites 

8.7 Sustainable land management in the city of 
Hannover - A private sector fund model to 
mobilise brownfields and reserve building 
land

Silke Kleinhückelkotten

ABSTRACT

The presentation is on the project ‚Sustainable land management in the city of Hannover‘ 
which is part of the REFINA programme. The project aims at developing a private sector 
fund model for mobilising brownfields and will explore its implementation conditions 
for the city of Hannover. It also will analyse the transfer conditions to other cities and 
regions. 

The work is done in four working packages:

Improvement of the data and information on wasteland and reserve building land 
for the city of Hannover by a new digital information system 
Development of a private sector fund model
Analysis of players and institutions in the urban planning process (in local authori-
ties) and in the real estate market of the city of Hannover as well as in the funds 
market
Examination of implementation conditions of the fund model in Hannover and of 
transfer conditions to other cities and regions

•

•
•

•
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new economic instruments are necessary 
to mobilise private capital and give mone-
tary incentives to brownfields restoration.

The project ‚Sustainable land manage-
ment in the city of Hannover‘ aims at 
developing a private financing model to 
clean up and redevelop brown-fields, 
combining elements of closedend funds, 
project finance, and public private part-
nership (PPP). The implementation condi-
tions are examined in the ‚test case‘ city 
of Hannover. 

First positive experiences with PPP and 
project finance for brownfield restoration 
do exist (e.g. Tomerius et al. 2003) and 
can be used and further developed. Funds 
based private financing constructions mo-
bilise private risk capital and know how, 
they are implemented in ship and film 
financing and are actually used for finan-
cial restructuring of credit, investment and 
estate portfolios. They are not yet applied 
for brownfields restoration and it is to 
check if they are a suitable instrument.

A Private Brownfield Fund

The underlying idea is: Several brown-
fields with different decontamination and 
development risks are put together in one 
closedend ‚brownfield fund‘. They are to 
be cleaned up and sold according to the 
demand.

Private investors, the funds management 
and the earlier (public or private) owners 
carry the risks and share the gains of the 
portfolio sale.

Risks and prospects are divided between 
all participants according to their abilities 
and goals, so that – given the resources 
- in a certain period more sites can be 
cleaned up as possible with separate res-
torations. 

Since private investors expect a certain 
rate of return, ways to achieve adequate 
profits and/or leverage private equity must 
be found. If only reached by high sales 
prices, this would restrict the application 
of the fund model to densely populated 

prosperous regions with development 
potential. The coverage of the restoring 
costs by the later utility value of the rede-
veloped site however is not necessary, if 
alternatively public funds are brought in 
or gains from a facilitation of the plan-
ning process can be realised.

‚Test Case‘: City of Hannover

Hannover is the regional capital of Lower 
Saxony in Germany with about 515.000 
inhabitants. About 1.200.000 people are 
living in the greater Hannover region. 

Main characteristics of the city:

supraregional central functions: 
centre of industrial and service com-
panies and worlds leading interna-
tional fairs as well as cultural and 
educational offers

various universities: high potential 
for research and development 

city of gardens: high quality in open 
spaces, parks and historical gar-
dens

Main challenges for urban planning:

remodelling or reconstruction of the 
city: to maintain and offer a high 
quality of living in Hannover espe-
cially for families and to prevent ur-

•

•

•

•

Figure 1: 
Structure of a private brownfields fund
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ban sprawl (especially towards the 
surrounding region)

building and construction on recy-
cled sites

The city of Hannover has long experience 
in urban land management on the basis 
of surveys on industry, military sites and 
reserve building land. In the last years 
the redevelopment and urban integration 
of several brownfields and military sites 
was managed (e.g. formerly industrially 
used sites like Ahrberg and Pelikan, and 
the Prinz-Albrecht-barracks). But there 
are still about 200 brownfields and sites 
of reserve building land that have to be 
redevelopped. 

The role of the city of Hannover in the 
project is to link the fund idea with exist-
ing and enhanced planning approaches 
and instruments for sustainable settle-
ment development and to check their ef-
ficiency. Therefore it is also necessary to 
assess regional steering instruments and 
forms of cooperation because they have 
an important influence on the urban de-
velopment of Hannover.

Project description

The project “Sustainable land manage-
ment in the city of Hannover” is an in-
tegrated approach, participants from sci-
ence and practice work together, in order 
to develop a private sector fund model 
for mobilising brownfields and to explore 
its implementation conditions in Hanno-

•

ver and beyond. The work is done in four 
working packages:

Improvement of the data and infor-
mation on wasteland and reserve 
building land for the city of Han-
nover by a new digital information 
system, including assessment cri-
teria for areas with regard to their 
importance for sustainable settle-
ment development, a set of social, 
ecological and economic indicators 
to evaluate measures to promote 
sustainable urban development

Development of a private sector 
fund model, containing the design-
ing of the organisational structure 
and the economic and legal analysis 
of risks as well as risk management 
strategies, e.g. performance-related 
contracts, contaminated land insur-
ance, and PPP (for more details see 
the article by Lars Holstenkamp in 
this volume)

Analysis of players and institutions 
in the urban planning process and 
in the real estate market of Hanno-
ver as well as in the funds market 
in order to identify their interests on 
behalf of the fund implementation 
(like readiness to bring in brown-
fields or private capital respectively 
acquire and develop recycled sites)

Examination of implementation 
conditions of the fund model in 
Hannover and of transfer conditions 
to other cities and regions, by iden-
tifying suitable sites and interpreting 
the results of the the work packages 
2 and 3

The results of the project will be a private 
sector fund model including statements to 
the conditions that are necessary for im-
plementation in Hannover and / or be-
yond.

1.

2.

3.

4.

Figure 2:  CONTI Brownfield in Hannover
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8.8 Komreg - Local-Authority Land Management 
in a Regional Perspective – the Region of 
Freiburg

Matthias Buchert

Introduction – the objectives for 
land management

Some years ago Germany’s national 
Council for Sustainable Development 
began working on proposals for defining 
and continuously updating environmental 
targets and turning these into concrete 
project briefs addressing particular action 
areas. In spring 2002 the German fed-
eral government published a document 
entitled “Perspectives for Germany – Our 
strategy for sustainable development” 
which set out its position on the challenge 
of sustainable development. It included 
long-term targets for sustainable devel-
opment in Germany with regard to raw-
material and energy productivity, climate 
protection, the proportion of primary 
energy consumption supplied by renew-
able energy sources, and land use. The 
German federal government’s environ-
mental target for daily land-take for new 

settlement and transportation areas, with 
the year 2000 as the baseline year (ap-
prox. 129 ha/day), anticipates a reduc-
tion to around ¼ of the baseline figure 
(30 ha/day) by the year 2020 (German 
Federal Government, 2002). In the years 
2001–2004 the daily land take dropped 
to a level of about 115 ha/day. Many am-
bitious and intelligent activities are thus 
still necessary to reach the government’s 
target in 2020. 

Without doubt the reduction of daily 
land-take means much more than just 
a matter of hectares. Meanwhile vacant 
property is a high priority on the hous-
ing agenda for the New Laender as well 
as some regions in the Old Laender (in 
former West Germany). Whole urban 
districts are under threat of decline and 
dereliction. Many municipalities are liter-
ally bleeding to death as their populations 
dwindle, while continuing to meet high 
infrastructure costs. On the other hand 

ABSTRACT

By engaging in exemplary cooperation between scientists and practitioners (research in-
stitutes, planning consultancies, local authorities), the komreg project as part of the Ger-
man Research Ministry’s REFINA sustainable land management programme addresses 
the pivotal level at which a sustainable reduction of future land consumption can be 
implemented: the region. The Region of Freiburg (City of Freiburg im Breisgau, District 
of Emmendingen and District of Breisgau-Hochschwarzwald) is continuing to experience 
settlement pressure due to rising household numbers and a vigorous economy, and is 
thus prototypical of conurbations with high levels of economic growth. The project shall 
produce, for the first time, via potential analyses and model-based scenarios for simulat-
ing and controlling municipal and regional land and resource consumption, a robust de-
cision-making base for the region and its municipalities, taking urban-rural interactions 
into account. This permits an assessment of future resource requirements (land, costs) 
in both inner-urban development and/or greenfield development (incl. regional-level 
inventory analyses and forecasts).
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there are regions in Germany (mainly in 
the south) which have economic growth, 
an increase of population and households 
and therefore demand for land for hous-
ing and commercial purposes. Neverthe-
less fundamental demographic changes 
like aging, dwindling household sizes etc. 
are under way in those regions, too. 

Sustainable land management must take 
into account that the situation and devel-
opment perspectives in the various regions 
of Germany are very different. Further-
more the reduction of daily land-take is 
a multi-sectoral task. The main objectives 
are the reduction of environmental pres-
sures, the strengthening of socially intact 
communities, the revalorization of cities 
and municipalities and a contribution to 
sustainable economic development in the 
regions.

komreg objectives

The overall objective of the REFINA project 
komreg is to make a significant contribu-
tion to the national target for daily land-
take by engaging in exemplary coopera-
tion between 11 cities and municipalities 
and scientists in the Region of Freiburg as 
a prototype of a booming conurbation. 

The detailed project objectives are as fol-
lows:

Investigation of the built-up area 
potential in the 11 communities!

Data capture concerning economic 
efficiency of inner-urban and green-
field site development (potential for 
cost savings)!

Development scenarios for the re-
gion!

Improvement of inter-municipal and 
regional cooperation on urban de-
velopment!

Agreements on specific projects to 
be realized, and formulation of rec-
ommendations for these projects!

•

•

•

•

•

Region of Freiburg

The Region of Freiburg (City of Freiburg 
im Breisgau, District of Emmendingen and 
District of Breisgau-Hochschwarzwald) is 
located in the southwest of Baden-Würt-
temberg, which in turn is the south-west-
ern Land of Germany (see figure). The 
Region of Freiburg borders the Rhine and 
France to the west, the District of Orte-
naukreis to the north, and the Districts of 
Lörrach and Waldshut to the south. Swit-
zerland is just 30 kilometres to the south. 
The eastern part of the region is within 
the southern Black Forest. The Region of 
Freiburg is part of the Southern Upper 
Rhine Regional Federation (Regionalver-
band Südlicher Oberrhein). 

From a topographic point of view the Re-
gion of Freiburg can be divided broadly 
into three landscapes: The Upper Rhine 

Figure 1: Region of Freiburg (in blue) in south-
west Germany
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Valley, the foothill zone and the High 
Black Forest with Großer Feldberg (1493 
metres elevation). This division deter-
mines land management practice in the 
region, as the specific circumstances and 
possible conflicts must be taken into ac-
count. For instance, the steepness of are-
as in the uplands and the higher flooding 
risk (in the uplands and the plain) restrict 
development areas available for housing, 
industry and infrastructure.

The Region of Freiburg is an interesting 
example of a booming conurbation em-
bedded in an attractive pattern of land-
scapes. The University of Freiburg, a 
robust base of small and medium-sized 
companies (the solar energy branch is 
well-represented, for instance), a vibrant 
gastronomy and tourism sector and a 
stronghold of agriculture and wine-grow-
ing are just some of the key aspects of this 
attractive region. As a result, the Region 
of Freiburg has experienced major growth 
in population: from 463,000 in 1970 to 
547,000 in 1990, and further to 623,000 
in 2005. These figures amount to an over-
all increase by 34.5% in just 35 years. This 
growth is much higher than the German 
average and higher than the average of 
Baden-Württemberg (+ 19.9% between 
1970 and 2005).

The number of employed persons has 
also risen remarkably between 1975 and 
2005 in the region: + 30.8% (Baden-
Württemberg: + 14.3%). As a result 
of these facts, which reflect a booming 
development, the housing stock has 
grown on an extraordinary scale in the 
last decades: from 187,000 housing 
units in 1978 to 222,000 in 1990 and 
277,000 in 2005. The rate of growth 
between 1978 and 2005 was 48.4% 
(Baden-Württemberg: + 37.0%; all 
figures from StaLa 2006).

Despite these developments of the 
last decades it should be underscored 
that the mainstream demographic 
developments of Germany like aging 
of the population, decrease of birth 
rates and decline of household mem-

bers per household are foreseen for the 
Region of Freiburg, too. Various forecasts 
still predict rising figures (population etc.) 
in the next years. But the foreseeable de-
mographic changes must be taken into 
account by local and regional authorities 
in their daily land management practice.

Against this backdrop the Region of 
Freiburg is clearly a very interesting loca-
tion for the REFINA research project kom-
reg, as sustainable land management 
must deal with a broad range of driving 
forces to succeed.

komreg partners

The REFINA project komreg is a coopera-
tive venture involving Öko-Institut (Insti-
tute for Applied Ecology), Baader Konzept 
GmbH, the city administration of Freiburg 
im Breisgau and IfSR – Institut für Stadt- 
und Regionalentwicklung an der Hoch-
schule Nürtingen-Geislingen together 
with the 10 representative neighbouring 
cities and municipalities in the Region of 
Freiburg: Municipality of Au, Municipal-
ity of Ballrechten-Dottingen, City of Bre-
isach, City of Emmendingen, Municipality 
of Hartheim, City of Herbolzheim, Mu-
nicipality of Merzhausen, Municipality of 
Schallstadt, City of Titisee-Neustadt, Mu-
nicipality of Umkirch.

Figure 2: komreg partner communities inside Region 
of Freiburg
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The following table gives an overview 
and some facts about the komreg partner 
communities.

komreg methodology

Overview

The innovative nature of the project stems 
from its unique combination of two novel 
tools at regional level. In selected mu-
nicipalities within the region, the areas 
potentially available for inner-urban de-
velopment shall be inventoried, this po-
tential extrapolated to the entire region in 
consultation with regional actors, and the 
information thus gained used to create a 
range of development scenarios for the 
region. These scenarios will be debated 
and defined together with key regional 
and municipal actors. Using software 
tools developed by project participants, it 
is then possible to calculate, for instance, 
how much living space of different types 
(detached single-family housing, ter-
raced housing etc.) could be developed in 
Freiburg and neighbouring municipalities 
through inner-urban development under 
a range of assumptions, and how much 
land will be needed for greenfield develop-
ment. This will provide essential strategic 
information for the region’s development. 
A dialogue process shall accompany the 
project, involving, besides planning and 

environmental aspects, an exploration of 
the economic impacts on cities and mu-
nicipalities in the region that would follow 

from the scenarios.

The komreg project is currently 
in progress. The following work 
packages will be carried out un-
til spring 2008:

Working phase 1: Investiga-
tion of the built-up area poten-
tial (inner-urban development) 
in the 11 partner cities and 
communities 

Working phase 2: Data cap-
ture concerning housing stock 
and extrapolation of the lo-
cal built-up area potentials for 
housing purposes to regional 
level

Working phase 3: Setting up 
and agreeing on development scenarios 
for the region

Working phase 4: Investigation of de-
tailed scenario results regarding the de-
velopment of housing stock (potential for 
inner-urban development and demand 
on greenfield sites)

Working phase 5: Data capture con-
cerning economic efficiencies, highlight-
ing potential savings

Working phase 6: Deduction of inter-
municipal and regional strategies and pri-
orities for concrete projects to be realized

Register of infill areas

The work on registers of infill areas for 
Freiburg im Breisgau and the other part-
ner cities and municipalities is an impor-
tant building block for the overall meth-
odology. Most of the local authorities in 
Germany do not have suitable registers of 
infill areas: non-digital versions, registers 
with old data or even nothing at all. This 
means that mostly the small and medium-
sized communities lack the information 
concerning the supply side that would be 

City / 
Municipality

Population Structure of area
(Regional plan 1995, LEP 2002)

Au 1,364 Agglomeration area

Merzhausen 4,615 Agglomeration area

Umkirch 5,308 Agglomeration area

Freiburg 215,966 Agglomeration area

Hartheim 4,553 Peripheral zone of agglomeration area

Schallstadt 5,827 Peripheral zone of agglomeration area

Herbolzheim 9,846 Peripheral zone of agglomeration area

Breisach 14,264 Peripheral zone of agglomeration area

Emmendingen 26,127 Peripheral zone of agglomeration area

Ballrechten –
Dottingen

2,232 Rural area

Titisee - Neustadt 11,912 Rural area

Table 1: komreg partner cities and municipalities 
[Baader Konzept, 2007]
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necessary to engage in sustainable land 
management. Comprehensive knowl-
edge of the total potential of free inner-
urban areas and the use of modern soft-
ware tools (GIS-systems) is an important 
requirement for local authorities to man-
age settlement development and reduce 
pressure on greenfield sites caused by 
new-build. Baader Konzept GmbH found 
in a former project in Bavaria that even 
the mayors of small municipalities greatly 
underestimate the potential of infill areas 
(Hensold et al, 2003).

Therefore the survey of the inner-urban 
potentials in the 10 partner cities and 
communities with modern tools (geo-
graphical information system, aerial pho-
tos, digital maps etc.) is an important 
part of the methodological approach of 
komreg. In the case of Freiburg im Bre-
isgau, the city administration and Baader 
Konzept GmbH cooperated to renew the 
former register of infill areas. In all cit-
ies and municipalities the results of the 
survey are checked by fieldwork covering 
the overall settlement areas of the com-
munities.

The examination of the overall infill areas 
for inner-urban development followed a 
rigorous structure:

vacant plots

land which is only developed to a 
low level

•

•

brownfield sites

abandoned farm sites

The result of the detailed register work is 
a 100% digitalized map for every partner 
community showing the different types 
of infill areas – in housing and industrial 
areas, too. Every community will gain a 
suitable database to use in their daily ur-
ban development work. The number of 
interesting areas and the resulting hec-
tares are just the „theoretical“ potential. 
In further working steps the komreg part-
ners will investigate the „realistic“ poten-
tial for housing purposes, the focus of the 
komreg project. Realistic potential means 
areas which could be activated within the 
next 15–25 years with a high probability. 
To reach this objective the komreg part-
ners will be in intensive and continuous 
debate with the cities and municipalities 
and discuss this crucial point with other 
urban development experts from other 
REFINA projects etc. The result of this step 
will be secured by a workshop with ad-
ministration members of the communities 
and experts.

Scenario modelling

To address the demand side of sustain-
able land management it is important to 
gain detailed information about the pop-
ulation, the household patterns and the 
housing stock and estimations about the 
developments in the partner communities 
and the whole region. For data capture 

•

•

Figure 3: Photo of a typical infill potential
Figure 4: Screenshot register of infill areas
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Öko-Institut is evaluating all available 
data from statistics, prognoses and oth-
er valuable information. Interviews with 
experts in the authorities of the partner 
communities concerning their experi-
ences and expectations, with a focus on 
the demand for new-build (number and 
housing type of new housing units until 
2020 and 2030) are a very valuable way 
of gathering information.

A suitable IT-tool to simulate the demand 
side of housing regarding the objec-
tives of komreg is available in the form 
of the BASiS-2 model developed by the 
Öko-Institut in a former project for the 
German Federal Environmental Agency, 
Buchert 2004. Using BASiS-2 it is possible 
to determine the trend in consumption of 
environmental resources including land-
take attributable to the housing stock, 
over time, under various scenarios. The 
consumption of environmental resources 
is observed from the extraction of raw 
materials, through primary and second-
ary processing of base materials to use 
in construction of new housing units or 
in structural elements and building ma-
terials for conversion and maintenance 
projects; they are traced from purchase by 
the customer, through subsequent use to 
final disposal. BASiS-2 additionally takes 
account of the technical infrastructure 
necessary to provide access and services 
to residential areas (roads, utility supply 
and disposal systems). 

Within the data capture work in komreg 
the average floor space index for detailed 
types of residential buildings (terraced 
house, semidetached house, single house 
for one family, single house for two fami-
lies, different multi-family buildings) for 
every partner community will be investi-
gated. 

The floor space index is highly important 
for the extension of the model, since it 
provides the basis for calculating the ac-
cess road/path area and the net site area 
(land for housing construction) for the 
purposes of the inventory. Since the ac-
cess road/path provision (access area per 

m2 floor space) depends heavily on the 
specific floor space index, the floor space 
index is a significant leverage factor over 
land appropriation in the scenarios. For 
the purposes of the research project, the 
term ‘access road/path area’ subsumes 
the whole of the built publicly accessible 
areas within residential developments, 
i.e. residential streets and footpaths as 
well as roads. It does not include public 
green spaces.

The calculations with BASiS-2 allow a dis-
tinction between developments on green-
field sites and those in built-up areas. 
With these possibilities for differentiation 
on the infrastructure level, a strategic el-
ement has been created within the sce-
nario-production process. The BASiS-2 
can be used to test, for new-build hous-
ing, scenario assumptions that are differ-
entiated according to spatial distribution 
(regeneration of urban sites versus use of 
new greenfield sites). 

For the komreg project, scenarios for the 
next 15/25 years are foreseen. Scenarios 
will be created for the single partner com-
munities and the whole Region of Freiburg 
as well. The scenarios for the single part-
ner communities will be developed by the 
Öko-Institut based on the available data 
and prognoses, using support of the part-
ners and after discussion with the authori-
ties and administration of the municipali-
ties. To gain the important input assump-
tions for the scenarios which should cover 
the whole region the komreg partners will 
organize and host an open project meet-
ing. Representatives of all communities in 
the Region of Freiburg (about 75 includ-
ing the partner cities and municipalities) 
and the Districts as well as selected other 
experts will be invited to explore the ex-
trapolation step from the detailed data 
from the partner communities up to the 
whole region.

The results of the scenarios will deliver 
the cities and communities as well as the 
Region of Freiburg with a full package of 
detailed information about the differences 
between the supply side (inner-urban ar-
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eas with realistic perspective for develop-
ment concerning new housing areas) and 
demand side (area to satisfy the demand 
for new residential buildings), the po-
tential of inner-urban new-build and the 
need for greenfield sites depending on 
the key leverage points of the scenarios.

Efficiency calculations

Economic efficiency will be a key issue 
in sustainable land management in the 
coming years. The dramatic experiences 
in the new (eastern) Laender with an ex-
cess of residential buildings and associat-
ed infrastructure (often realized in recent 
years with billions of euros in public and 
private investment) contrasted by a sharp 
decline in population have led an increas-
ing number of experts to investigate the 
economic advantages and disadvantages 
of inner-urban versus greenfield develop-
ment. Therefore the komreg partner IfSR 
is working on this issue together with the 
administrations of the communities. The 
objective is to gain a unique collection of 
first-hand data from the 11 partner cities 
and municipalities concerning different 
prototypes of inner-urban and greenfield 
site development respectively. Currently 
the experts of the partner cities and mu-
nicipalities are listing detailed own data 
to address a standardized detailed ques-
tionnaire from the IfSR concerning in-
vestment costs, mid-term and long-term 
running costs etc. The komreg team will 
use the new data for discussions with the 
communities, identify special unique ef-
fects in single prototypes, discuss the eco-
nomic efficiencies of the different options 
and draw conclusions of relevance for the 
scenarios and communication within the 
communities and the Region of Freiburg. 
It is foreseen to link the economic core 
data of the different options for inner-ur-
ban and greenfield development with the 
scenarios results concerning the housing 
sector.

Involvement of actors and com-
munication

Continuous dialogue with the authorities 

and the experts inside the administrations 
of the partner cities and authorities as 
well as of the involved districts is a key 
point of the research project. Two work-
shops were carried out with contributions 
of all partner communities. 

These activities went far beyond the basic 
aim of providing information about the 
research project and ensuring the smooth 
flow of information and data within the 
project. In order to ensure that current, 
well-founded information on the actual 
situation and on trends in the cities and 
municipalities sector are available to the 
research project, the different actors are 
systematically integrated into the individ-
ual project elements.

As a central platform for this process fur-
ther expert workshops and large meet-
ings  will follow in the next months with 
the partner communities and many other 
actors of the Region of Freiburg as well 
as with selected other urban and spatial 
planners. 

The scenario assumptions for the different 
scenarios will be discussed at length with 
the panel, and the assumptions derived 
on that basis will be decided together. An 
expert workshop will be held on special 
themes of particular relevance to the de-
velopment of the scenarios.

By means of this communication structure 
it should be possible to integrate strands 
of the sustainable land use debate which 
had been pursued separately. Greater 
networking of actors and integration of 
the different sub-segments of the con-
struction and housing sector proved to be 
an absolute necessity in order to achieve 
sustainable development in this activity 
area. The komreg project addresses the 
issues of sustainable construction and 
housing in Germany. At the same time, it 
focuses on sensitizing the different actors 
to the significance of the complex inter-
relationships and different perspectives 
within local and regional developments 
concerning housing. 
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Outlook

The komreg partners will stay in close 
contact with the REFINA family and other 
interested actors in the field of sustainable 
land management. komreg will be final-
ized in 2008. A brochure will be produced 
to summarize the project and its results 
regarding the main target group of local 
and regional key players (authorities etc.) 
and the scientific community respectively. 
A large final meeting will be organized by 
the komreg partners to exhibit and discuss 
the overall project results with the Region 
of Freiburg, to debate concrete further ac-
tivities and to come to estimations about 
the possible transfer of the results to other 
comparable regions. Guests from other 
regions will be invited to this final meet-
ing to support the dissemination of the 
komreg visions and results.
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8.9 E-learning for the Dissemination of Research 
Results

Martin Franz, Nicole Okuniek, Bernhard Butzin, Bettina Schug,
Jürgen Braun, Volker Schrenk, Jantje Samtleben

ABSTRACT

Current or recently completed research projects regarding the topic of brownfield re-
generation in Europe and Germany implied valuable outcomes in terms of sustainable 
developments. However, the results have not reached the end users of those recommen-
ded tools, i.e. stakeholders dealing with the management of brownfield redevelopment, 
so far. The German project WISSTRANS (Transfer of knowledge via innovative advanced 
training concepts for land recycling / land management) with its e-learning-platform 
“ELNAB” wants to apply at this point. Through face-to-face courses in combination with 
e-learning the transmission of  these results to regional and local authorities as well as 
to private project developers dealing with the management of brownfield redevelop-
ment will be realised. The paper argues that there is a demand for such an e-learning 
platform and presents the ideas of the project WISSTRANS. 

Introduction

In recent years various research projects 
and networks regarding the topic of (su-
stainable) brownfield regeneration were 
implemented in Europe and Germany. 
These programmes developed valuab-
le outcomes, which have the ability of 
being helpful on different levels of ad-
ministration and project development to 
make brownfield redevelopment more 
sustainable. However, there is a lack of 
transmitting these results to the end users 
of those tools and recommendations, i.e. 
regional and local authorities and private 
project developers dealing with the ma-
nagement of brownfield redevelopment. 
A good solution to tackle this problem 
would be an acknowledged e-learning-
platform, which serves as a medium for 
the results of different concluded projects. 
The German project WISSTRANS (Trans-

fer of knowledge via innovative advanced 
training concepts for land recycling / land 
management) with its e-learning-plat-
form ELNAB (e-learning for sustainable 
brownfield regeneration) applies exactly 
at this point. 

WISSTRANS is a concerted project of ZE-
FIR – Zentrum für interdisziplinäre Ruhr-
gebietsforschung der Ruhr-Universität 
Bochum – and VEGAS - Institut für Was-
serbau der Universität Stuttgart. These 
two partners will be supported by CiF e.V. 
- Kompetenzzentrum für Interdisziplinäres 
Flächenrecycling – and the Sachverstän-
digen-Büro Dr. Thomas Ertel. The project 
is part of REFINA a new German brown-
field research programme of the German 
Ministry for Research and Education. WIS-
STRANS is allocated to the REFINA focal 
point III: Development of new information 
and communication infrastructures. 
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Background

The e-learning-platform ELNAB is set 
against the identification of a threefold 
demand: 

Demand for interdisciplinary train-
ing: 

Brownfield recycling is a complex process 
which involves a wide range of skilled 
professionals from different fields. A sub-
stantial number and diversity of training 
courses are already available. However, 
these courses focus very narrowly on the 
special fields with brownfield recycling 
playing only a minor role or their focus 
lies only on technical aspects of brown-
field recycling. In order to effectively and 
sustainably drive brownfield regeneration, 
a more cross-cutting education is needed 
(CABERNET 2005: p. 1). 

Demand for „sustainability“-train-
ing:

Sustainable brownfield regeneration is a 
key factor for sustainable urban and re-
gional development. For a long time the 
redevelopment of old industrial sites was 
generally indicated as sustainable. The 
preservation of greenfield sites through 
reusing brownfields was sufficient to be 
assessed as sustainable and resulted in 
many cases in getting public funding. Ho-
wever, the reuse of brownfield sites invol-
ves the risk of being unsustainable as well 
(Butzin & Noll 2005, p. 3). The projects on 
sites are often seen isolated from the spa-
tial and social context. To realize the full 
potential brownfield regeneration offers 
for sustainable urban development, the 
parameters that influence the degree of 
sustainability within brownfield regenera-
tion itself have to be understood (Glöck-
ner et al. 2004). Brownfield regeneration 
can only be sustainable as long as “spe-
cific local human and social factors […] 
in the planning process” (RESCUE 2005, 
p. 11) are considered. “A socially well 
balanced planning process, offering par-
ticipation opportunities for all parties con-
cerned, provides the necessary conditions 

for sustainability standards […]” (RESCUE 
2005, p. 11). The social and institutional 
aspects of sustainable brownfield regene-
ration have to be integrative parts of any 
teaching or training concerning brown-
field regeneration.

Demand for networking and ex-
change of experiences: 

In view of the various know-how and the 
manifold experiences in brownfield re-
generation of the different stakeholders 
such as municipal and regional actors, 
consulting or engineering companies, 
land owners as well as universities it is an 
important step to encourage networking 
and exchange of experiences. This pro-
vides a basis to amend the effectiveness 
and the innovative ability of brownfield 
recycling. 

The project

The project aims at the development and 
implementation of e-learning modules 
into practical advanced training courses. 
Thus, besides e-learning face-to-face 
courses will be implemented. Those ad-
vanced training courses will be develo-
ped including a modular concept based 
on a substantial market analysis and 
addressed to public authority, municipali-
ty and planning office members. The face-
to-face courses will be offered initially in 
the three states North Rhine-Westphalia, 
Baden-Wuerttemberg and Saxony held as 
seminars and workshops. 

E-learning for sustainable brownfield de-
velopment (ELNAB) intends to develop and 
test innovative display formats of contents 
regarding sustainable brownfield rege-
neration via the Internet. This means the 
implementation of new methods and con-
cepts of education in terms of sustainab-
le land management. A comprehensive 
analysis of existing offers via the Internet 
and the present demand of target groups 
will be the basis. The e-learning courses 
are planned to be of advanced level. 

Both advanced training concepts are clo-
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sely linked together. One result is to get 
across the best available technology, sta-
te-specific problems, current European 
approaches just like findings and results 
of ongoing REFINA-projects in order to 
transfer and implement them prompt into 
practice. Since it is the objective of the 
presentations to carry forward the state 
of the art of knowledge, ongoing REFI-
NA-projects will be analysed regarding 
their current and useful results. Adequa-
te findings will be incorporated into the 
courses.

Indeed, up to now there is a lack of trans-
mitting new findings to the end users of 
tools and recommendations useful for 
the management of sustainable brown-
field regeneration. Several research pro-
jects have developed valuable outcomes, 
which are usually not recognized at local 
level yet. The Virtual Training Centre of 
the EU-funded research project RESCUE 
(Regeneration of European Sites in Cities 
and Urban Environments) within the 5th 
Framework programme is only one of 
many examples. It provides web based 
training packages for self tuition and use 
in face-to-face training. The VTC was de-
veloped from the outputs of RESCUE and 
is intended to disseminate the informati-
on obtained during the project (Manuel 
2005, p. 222).

Currently available e-learning tools con-
cerning brownfield development such as 
the VTC are on hand only in English and 
have deficiencies. These facts keep the 
target audience in Germany to make use 
of the tools. In addition, a European focus 
illustrates several topics more generally 
without interpretations and demonstra-
tions of easily transferable best-practice 
examples.

Conclusions

In order to reach a more sustainable out-
come within brownfield regeneration and 
make use of currently available research 
results a target orientated approach is 
needed in Germany. The focus needs 
to be on specifics of single states within 
Germany documented with best-practice 
examples. An acknowledged E-learning-
platform has the continuing ability to serve 
as the provider for these information. 

The project WISSTRANS (Transfer of know-
ledge via innovative advanced training 
concepts for land recycling / land ma-
nagement) with its e-learning-platform 
ELNAB is capable of meeting the require-
ments.
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Introduction

For a long time the revitalization of 
brownfield sites was generally regarded 
as sustainable. However, although the 
preservation of greenfield sites by reusing 
brownfields is indeed sustainable we ar-
gue that there are many forms of regen-
eration of brownfield sites, which are not 
sustainable (Butzin & Noll 2005: p. 3). In 
fact there is a need to define what makes 
brownfield regeneration sus-tainable. 
The EU-funded projects RESCUE (Regen-
eration of European Sites in Cities and 
Urban Environments) and REVIT (Towards 
more effective and sustainable Brownfield 
Revitalisation Policies) worked on different 
levels on this need: RESCUE developed a 
set of indicators and the so called Sustain-
ability Assessment Tool (SAT) (Glöckner et 
al. 2004; Franz & Nathanail 2005; Franz 
et al. 2006), REVIT developed in Stuttgart 
a set of site specific indicators which were 

further developed in a participatory work-
shop (Langer et al. 2006a; Langer et al. 
2006b). The topic was also discussed in 
the EPSRC funded network SUBRIM (Sus-
tainable Urban Brownfield Regeneration: 
Integrated Management) (Pediaditi et al. 
2005; Pediaditi et al. 2006).

Objectives and Indicators

Indicators of sustainable development 
have been a subject of discussion ever 
since the term ‚sustainable development‘ 
was introduced. For this reason, here is 
a reminder of the ‚official‘ definition of 
the term given by the UN: “Sustainable 
development is development that meets 
the needs of the present without compro-
mising the ability of future generations to 
meet their own needs.” (World Commis-
sion on Environment and Development 
1987: 43). While it is true that the debate 
about sustainability indicators is already 
going on for a long time (Birkmann 2004: 

9.1.1 Objectives for Sustainable Brownfield 
Revitalization and the Challenges for Com-
munity Participation

Martin Franz, Kerstin Langer

ABSTRACT

This paper argues why sustainability approaches are needed for brownfield revitali-
zation, how sustainable development can be measured, why community participation 
is needed and which are the challenges to master when participatory procedures are 
implemented. It provides an overview of important project phases. In particular it has 
a special focus on the question of how to design a workshop in which objectives and 
indicators should be discussed. The main challenges are the political and administra-
tive integration of a participatory approach and its outcomes, an invitation procedure 
to reach the affected target groups, an adequate time-frame and programme to and a 
follow-up phase which observes at which stage additional dialogue offers may be crucial 
for a successful implementation of a sustainable development of an area.
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p. 61) the handling of sustainability in-
dicators is still in the experimental stage 
(Finke 2002). However, numerous lists of 
sustainability indicators exist for different 
topics. The question is how the indica-
tors - and the objectives they are based 
on – can be “integrated into an answer 
as to whether something is sustainable 
or not” (Morse et al. 2001: p. 1) and fur-
thermore how this decision can influence 
the planning practice. This is also true 
for the field of brownfield regeneration. 
RESCUE developed criteria consisting of 
34 objectives and 61 indicators to evalu-
ate the brownfield regeneration process 
with regard to sustainability in urban 
development (Franz & Nathanail 2005). 
REVIT developed in Stuttgart for the case 
study “Güterbahnhof Bad Cannstatt” 37 
site specific objectives and 70 indicators 
(Langer et al. 2006b: p. 37-43). In both 
projects emphasis was laid on the discus-
sion about how to integrate these indica-
tors into the planning process. 

Participation for Sustainability 
Assessment

All approaches for the assessment of 
the sustainability of brownfield projects 
named in the introduction are based on 
the understanding that sus-tainability ob-
jectives for brownfield regeneration can 
not be equally relevant for all brownfield 
sites. Their importance varies from site to 
site, from region to region and also from 
stakeholder perspective to stakeholder 
perspective (Franz & Nathanail 2005: p. 
23). For the definition and weighting of site 
specific indicators a participation process 
is needed. Such workshops are nothing 
new: They are often used in different par-
ticipatory contexts of spatial planning, but 
special objectives and indicators for the 
brownfield-topic and especially adequate 
workshops are a relatively new topic. 

The discussion about objectives, indica-
tors and related workshops for the brown-
field-topic are embedded into a context 
in which professionals involved in brown-
field regeneration get aware for the fact, 
that specific local human and social fac-

tors need to be considered in the plan-
ning process […]. A socially well balanced 
planning process, offering participation 
opportunities for all parties concerned, 
provides the necessary conditions for sus-
tainability standards […]” (RESCUE 2005: 
p. 11). 

How to design a workshop for 
sustainability assessment?

Concerning the implementation of an 
adequate workshop generally three main 
phases have to be taken into considera-
tion: the preparation phase, the workshop 
phase itself and the follow-up phase. 

The preparation phase

At this stage of a participatory approach 
the political and administrative prepara-
tions have to be managed. This means, 
that it is important to obtain political back-
ing for the goals and contents of a public 
discourse before it was carried out so that 
the politicians are willing to take the out-
comes into consideration in the following 
political decisions concerning the area to 
develop. At this time it is also important 
to coordinate the different departments 
which are affected by the develop-ment. 
A common discussion and preselection of 
objectives and indicators to discuss is also 
essential for a successful workshop. The 
objectives and indicators should be:

Figure 1:
Lively discussions in the working groups of a 
workshop for the selection of objectives and 
indicators in Stuttgart
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“conformable with the relevant 
scale

meaningful for the area under con-
sideration

pragmatic (verifiability, availability 
of requisite data)

illustrative and easy to understand 
(communicability, marketing),

capable of exerting a profound con-
trolling effect and 

meaningful for sustainable urban 
develop-ment” (Langer et al. 2006b: 
p. 14).

At this stage it is also crucial to define the 
target groups which should be reached 
with an invitation. 

The workshop phase

For the workshop phase itself it is helpful 
to have a clear defined timetable, and - 
depending on the number of participants 
- not to discuss only in plenary sessions 
but also in working groups to intensify the 
debate. A neutral moderator can help to 
keep the timetable and facilitates the de-
bates. A guided tour of the area at the 
beginning of the workshop (Fig. 2) can be 
highly valuable as the authentic impres-
sion enliven the subsequent discussions 
and put the participants on an equal foot-
ing with regard to their knowledge. 

•

•

•

•

•

•

The follow-up phase

It is important that the workshop is docu-
mented in detailed minutes. Thus, the 
minutes serve to

visualise and finalise the results of 
the discussions,

provide basic information for inter-
ested parties (e.g. internal inquir-
ies),

provide a basis for future discussions 
(may be quoted),

indicate that the dialogue will con-
tinue,

provide meaningful information for 
the local council, and

condense the results in the form of 
a summary to prepare future politi-
cal decisions and to form a bridge 
leading to subsequent development 
steps (setup of a suitable project or-
ganisation, further dialogue offers, 
marketing).

If the results of the workshop should lead 
to an implementation in daily planning 
and politics it is crucial

to inform the political bodies of the 
outcomes

that high priority goals should be 
formulated in more concrete terms 
for subsequent plans, particularly in 
the developmentplan process.

As well the administration should 
develop – based on the lists of ob-
jectives and indicators - a policy pa-
per on ‚modules for sustainable de-
velopment‘ which should be adopt-
ed by the local council to serve as 
a basis for urban-development and 
purchase contracts.

So not a participatory workshop itself is 
only important but also how it is embed-
ded in the political and planning context 
(Oppermann & Langer 2003). Special 

•

•

•

•

•

•

•

•

•

Figure 2:
A guided tour to the site at the beginning of 
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procedures and forms to integrate the 
results in project decisions are the SAT 
(Glöckner et al. 2004; Franz & Nathanail 
2005; Franz et al. 2006), the SAT-BPM 
(Sustainability Assessment Tool – Best 
Practice Methodology) (Sokol 2004) and 
the RAF (Redevelopment As-sessment 
Framework) (Pediaditi et al. 2005; Pedia-
diti et al. 2006)

The need for stakeholder participa-
tion across a project lifecycle

Attempts at sustainable brownfield re-
generation are a learning process. The 
perception of what is sustainable, the 
instruments for its implementa-tion and 
the indicators for its quantification and 
evaluation can change over time (Franz & 
Nathanail 2005). Thus, “the sustainability 
of any redevelopment should be assessed 
across the life cycle of its new land use, 
and should be balanced against current 
use and the sustainability impact of re-
mediation.” (Pediati et al. 2005: p. 174). 
As argued above such an assessment is 
only possible if the different stakeholder 
perspectives are taken into account. This 
makes stakeholder participation across a 
project lifecycle necessary. 

Conclusions

There is not only one way to discuss ob-
jec-tives for sustainable brownfield revi-
talization. A lot of conditions have to be 
taken into consideration while designing 
a participatory approach: the political and 
planning culture of a municipality, the 
project stage, the affected target groups 
you want to reach with a public discourse, 
the time frame and money you have to 
realise a public debate.

A workshop related to participatory objec-
tives and indicators is not a guarantee for 
more sustainability but

it harnesses the knowledge of the 
local community and experts,

•

it helps to adjust the concept of sus-
tainable development to the local 
context of a project,

it contributes to more transparency 
of planning processes,

it plays an important role as politi-
cal signals to integrate aspects of 
sustainability in urban development 
and planning.

At the same time it has to be clear that 
one single event module is not enough to 
deal with all relevant issues exhaustively 
and involve all target groups in a satisfac-
tory manner. Thus, a workshop on objec-
tives and indicators assumes the impor-
tant role of a kick-off event to be followed 
by further ‚tailor-made‘ meetings.
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Introduction

The public REVIT Planning Workshop was 
or-ganized as a tool for the public discus-
sion, selection and identification of site 
specific objectives and indicators for 
sustainable development in the REVIT-
area. It based on former own experiences 

9.1.2 The REVIT-Indicator-Concept of a planning 
workshop in Stuttgart 

Nils Krieger

ABSTRACT

This paper describes the Stuttgart experience with the indicator workshop. Based on the 
idea of the RESCUE-SAT the Stuttgart approach was organized in order to find the site 
specific indicators for sustainable development by discussing them with the main actors 
concerning the area , the local agents and inhabitants of Bad Cannstatt, the owners and  
investors, representatives of the administration and the politicans. The result of this ap-
proach is a first draft for “10 key-principles for sustainable development” in the REVIT-
area as a base for future decisions. And beside of this it was a good new experience and 
a suitable contribution to the planning culture in Stuttgart.

with indicators in Stuttgart on the differ-
ent planning levels and the RESCUE-SAT 
approach. It was formed as a part of 
the participation process. The discussion 
mainly concerned subjects of  the mas-
ter plan level 1:2500, partly the level of 
single buildings 1:500. It was important 
to obtain political backing for the goals 
and contents of the Workshop before it is 
carried out. Concrete development con-
cepts were already be formulated, the lo-
cal council has been involved to take the 
results into account. 

The Planning workshop

The process can be considered in three 
phases: the preparation-phase, the 
workshop-phase itself and the follow-up 
phase.

In the preparation-phase in Stuttgart 
an organisation team was set up. One 
of the preparatory meetings was used to 

Figure 1: Over 100 actors with great willing-
ness to support sustainable development in 
the REVIT-area.
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compile objectives and indicators implied 
or explicitly stated in existing plans. Par-
ticipants of the Planning Workshop were 
invited in personal letters by the mayor 
in charge: Interested citizens, representa-
tives of the administration, civil organisa-
tions, real-estate industry, local economy, 
and local political representatives. 

The workshop itself was organized on 
the 18th of October 2005 and was sched-
uled for about 5 hours on one afternoon 
during week. It started at 3 p.m. with 
a site-visiting tour. The Workshop was 
opened by some keynote presentations to 
describe existing development goals, the 
project‘s importance and opportunities for 
urban development, the cornerstones for 
the development, and to introduce briefly 
the functions and opportunities relating to 
objectives and indicators. Different work-
ing groups discussed about 90 minutes 
time, amend, delete, modify, and weight 
the objectives and indicators suggested by 

the preparation team.

In the follow-up phase the REVIT Work-
shop was documented in detailed min-
utes. The responsible department of the 
administration was looking for the further 
implementation of the workshop results. 
Therefore on this base

a short version, a list  of the main ob-
jectives and indicators war worked 
out

an additional round table dis-
cussion with some experts together 
with a delegation of the REVIT-part-
ner Tilburg was organized in order 
to qualify the results.

The result was a first draft for “10 key-
principles for sustainable develop-
ment” in the REVIT-area. This paper is the 
basis for the further policy discussion and 

•

•

10 Key-Principles for the REVIT-area 
Stuttgart

Ensure urban mixture of multifunc-
tional usings

Ensure well-balanced social mix-
ture

Strengthen residential functions

Strenthen functions of economical 
affairs

Ensure high quality standards in the 
buildings and the surrounding area

Look for attractive greenspaces

Ensure sustainable mobility

Reduce noise pollution

Reduce energy and water consump-
tion

Continue and intensify participation 
and quartermanagement

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Figure 1:
10 key-principles for sustainable develop-
ment of the REVIT-area

Figure 2: Small talk in the coffee-break. “Keep 
this good feeling”

Figure 3: The workshop location in a former 
store house near the REVIT-area
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should be adopted by the local council to 
serve as a basis for urban-development 
and purchase contracts. It should be also 
the base for the further participation in 
the ongoing plan-ning process.

Conclusions

There was a great willingness of all actors 
to participate on a planning workshop 
and to invest time in order to support and 
encourage a sustainable development in 
the REVIT-area.

The most important aspects for the further 
actions would be

to ensure good implementation of 
the workshop results in the political 
discussion

to organize follow-up workshops 
and discussions in order to develop 
the moduls more and more concret 
and obligatory during the whole 
planning process and – last not least 
– “keep this good feeling”, the par-
ticipants had after the workshops.

All together the REVIT-approach was a 
good instrument to increase sustainability 
aspects in the planning process, to influ-
ence the image of the area and to get 
positive marketing effects. 

•

•

Indicators (Examples)

1) Ensure urban mixture of multifunctional usings

That means:

develop small urban units typical for Bad Cannstatt (max. 1 ha)

ensure mulifunctionality (building-up site max. 2000qm)

reserve the ground floor for flexible usings exept residentials

2) Ensure well-balanced social mixture

That means:

create new living-forms for active and creative people (for example 20%)

high standard of modern infrastructure ( for ex-ample 100% kindergarten-sup-
ply)

ensure good standard for kids and old people  (for example 100% without bar-
riers)

•

•

•

•

•

•

Figure 2: Indicators (Examples) for monitoring

Figure 4: The Master Plan Mercedesstraße
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9.1.3 A Sustainable Evaluation Process for 
Brownfield Sites

Andrew Gray

ABSTRACT

Researching, developing and applying a common set of sustainable indicators and an 
evaluation process to the development of Brownfield sites is like the quest for perpetual 
motion, applaudable, but as yet, impossible.  

The REVIT project, funded by INTERREG IIIB, aims to develop joint approaches to the 
development, management and promotion of Brownfield sites.  A key component of this 
project has been to find ways of applying the principals of sustainable development to 
the renewal of Brownfield sites.  One of the key issues to be addressed in this respect is 
the legal and institutional frameworks that set the context for sustainable development 
in each partner country, i.e. what are the key drivers and policy issues.  The REVIT Project 
research has developed method that can apply sustainable development principals to 
individual sites, through an iterative and integrated approach, where both EU as well as 
local targets to improve the status of the environment, economic and social well being 
are continually assessed and addressed.

Introduction 

Brownfield sites generally have a bad press 
regarding their status within the realms of 
urban development opportunists.  This is 
not without foundation.  Brownfield sites 
are often associated with high risks of de-
velopment, including, contaminated land 
and ground water, structural problems 
to land and buildings, high costs of re-
mediation and development and a poor 
perception amongst local stakeholders.  If 
this is not sufficient to quell enthusiasm 
for renewing Brownfield sites, then the 
length of time, planning issues, and find-
ing opportunities for reuse present further 
obstacles. 

This series of pessimistic outlooks can be 
viewed alternatively by a more optimistic 
approach.  This is that Brownfield sites 
present opportunities to realise sustain-
able development improvements and 
thus they can have a positive impact on 

the environment, local or regional econ-
omy and the social capital of previously 
blighted areas.  

This positive approach however, requires 
credible improvements to be made over 
the long term, which can be quoted, veri-
fied and marketed, with confidence.  This 
in turn requires a method of establishing 
a sustainable development status base-
line, an evaluation system and a way of 
measuring improvements.  

Sustainable Evaluation Process

The process of sustainability evaluation 
requires two main elements: sustainabil-
ity objectives, against which project pa-
rameters are weighted and a methodol-
ogy, which measures and shows if, and or 
how sustainable development issues have 
been addressed within a project. 

Regarding sustainability objectives, re-
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search studies emphasize that sustain-
ability cannot be defined generally for 
all (Brownfield) projects.  Each project 
has its own sustainability definition which 
is based not only on project parameters 
but also on specific, broadly defined local 
conditions. 

However, documents setting the sustain-
ability agenda at global and European 
level are considered as obligatory in ad-
dition to legal and policy issues for sus-
tainability that require to be implemented 
at national and/or regional level.  The se-
lection of sustainability objectives should 
also consider funding institution require-
ments such as EU programmes and local 
regeneration funds.

The Sustainable Evaluation Process devel-
oped by the REVIT Project shown in figure 
1, shows that at its apex three intercon-
nected elements;- the site, its context and 
its vision. The first stage requires a full 
evaluation of these elements in order to 
provide a firm vision for the site.  Within 
the general context the following issues 
should be considered:-i.e.

Qualitative and quantitative data 
describing the current regional situ-
ation in respect of sustainability is-
sues e.g.:

environmental

social

economic

institutional

Strategic planning:

regional/urban development 
concepts

regional/urban land use plans

other documents setting current 
and future situation of area

To ensure optimum data availability and 
the cost-effectiveness of the indicators se-
lected to monitor the project impact, the 
process suggests that administrative units 
to be used, are at the following scales - 

•

*

*

*

*

•

*

*

*

1:10, 000, (area planning) 1:2,500 (mas-
ter plans) and 1:500 scales (buildings 
and infrastructure).  In addition project-
specific indicators should be cost effective 
in terms of data needs and monitoring 
requirements.

Once the vision has been created then the 
objectives of the project need to be estab-
lished and agreed.  

The process of agreeing on the sustaina-
ble objectives of a site has to be based on 
agreements achieved through discussion 
between institutional and non-institutional 
stakeholders affected by the project.  The 
depth of participatory approach depends 
in reality on conditions such as owner atti-
tude, scale of project and quality and level 
of local governance culture.

To be sure that stakeholders participation 
will bring desired outcomes, the process 
has to be professionally designed inte-
grated with other project activities from 
earliest stages  and adjusted to local con-
ditions. 

To design and implement a process of 
stakeholder engagement it is advised 
to use professional guides and manu-
als providing theoretical overview of the 
topic together with practical indications 
regarding optimal project-specific condi-
tions methods and tools. For example A 
Tool Kit for Stakeholder Engagement pre-
pared by ,Urban Regeneration of Torfaen 
County Borough Council Team as a part 
of REVIT project.

This process of agreeing the sustainable 
objectives of a site may require a revision 
to the original objectives and in some 
cases altering or changing the vision for 
the site.  The proposed process allows 
for cycles of changes to take place on an 
iterative basis. Once the objectives have 
been agreed then the appropriate tools 
and targets, indicators and measuring 
techniques can be selected.  This in turn 
leads to a management plan to manage 
this process throughout the duration of 
the project, reporting, variances to agreed 
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tolerances, verifying compliance and re-
porting results. Finally an audit process 
will ensure that the results are verifiable 
and the sustainable benefits of the project 
are credible as well as ensuring that the 
project plan aims and objectives have 
been met.

Conclusions

A common set of sustainable indicators 
and an evaluation process to the devel-
opment of Brownfield sites at an EU or 
even National level is not practical or pos-
sible.  What is important is that sustain-
able development issues are integrated 
into Brownfield projects from the start.  
This requires an explicit set of aims and 
objectives to be agreed as to how each 
Brownfield site is expected to respond to 
the sustainable development agenda.  A 
key question to be determined at the out-
set is is will the weighting of a new project 
be biased to the environment, economic 
growth or social improvements? Each of 
these or a mix thereof will present differ-
ent sets of indicators, targets and aims for 
a project to attain a unique status of sus-
tainable development.  

The sustainable evaluation process set 
out in this paper suggests that a common 
approach to developing a Brownfield site 
along sustainable development principals 
is possible.  This process allows for the re-
spect of individual circumstances related 
to Brownfield sites and their proposed 
development as well as providing for an 
iterative approach required to respond to 
changes that inevitable occur during long 
term and complex projects.
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Introduction

Within the last years the need to moni-
tor urban development has received a 
growing importance in Europe. Globali-
sation and competition among cities re-
quire municipal decision makers to more 
effectively guarantee a good quality of 
life within their city. Simultaneously areas 
with multiple depriviations evolved. These 
areas have an urgent need to take multi-
sectoral actions to improve quality of life 
within these large urban distressed areas. 
Often, the effects of this urban regenera-
tion towards improving quality of life re-
main unclear. Monitoring quality of life in 
areas of urban regeneration shall help to 
determine those interrelations, and thus 
improve the effectiveness and outcomes 
of future urban regeneration activities. 
However, in regard to monitoring the 
quality of life in urban sub-units such as 
areas of urban deprivation or regenera-

tion, there is still a lack of experience. 

Among other issues the project “LUDA 
– Improving the Quality of Life in Large 
Urban Distressed Areas”1, dealt with 
elaborating a monitoring methodology 
especially designed for those kinds of 
areas. This paper is based on the results 
of this project and adds experience from 
the current implementation of the LUDA 
monitoring approach within the city of 
Dresden, Germany (Westphal, Müller, 
Schiappacasse et al. 2005; LUDA-Team 
2006)2. 

In the first section this paper outlines the 
current challenges of monitoring quality 
1 LUDA has been a research project of Key Action 
4 „City of Tomorrow & Cultural Heritage“ of the programme 
„Energy, Environment and Sustainable Development“ within 
the Fifth Framework Programme of the European Commission. 
Lead partner of the project has been the Leibniz Institute of 
Ecological and Regional Development, Dresden.
2 The key elements of the monitoring system have 
been developed by the Leibniz Institute of Ecological and 
Regional Development and Technische Universität Dresden, 
Fakultät Forst-, Geo-, Hydrowissenschaften Lehrstuhl für Rau-
mentwicklung.

9.2.1 Monitoring Quality of Life in Urban 
Regeneration

Christiane Westphal

ABSTRACT

Monitoring quality of life in urban regeneration is a complex task with multiple chal-
lenges, such as the need to capture the multiple dimensions of quality of life or the need 
to go beyond considering statistical data by also including perceptions. Current European 
approaches towards monitoring take different paths towards resolving these multiple 
challenges, from applying sophisticated statistical methodologies to developing local 
monitoring systems by community-led processes. Based on a comprehensive analysis of 
the strengths and weaknesses of these systems, the LUDA project elaborated a monitor-
ing approach specifically designed for monitoring quality of life in areas of deprivation 
and urban regeneration. This monitoring system is currently implemented within the city 
of Dresden. Key elements of this approach are a reference framework to determine qual-
ity of life, the inclusion of internal and external perceptions, as well as the consideration 
of synergies and unwanted side effects. 
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of life in areas of urban regeneration. The 
second section demonstrates strengths 
and bottlenecks of current European ap-
proaches of monitoring quality of life in 
regard to the specific challenges expe-
rienced in areas of deprivation and re-
generation. Based on these analyses, the 
third section of this paper points out the 
key elements of the LUDA approach to-
wards monitoring quality of life. Examples 
from implementing this approach within 
the city of Dresden are given. The final 
section concludes by discussing the pos-
sible future developments and improve-
ments of monitoring systems directed to-
wards monitoring the quality of life in the 
context of urban regeneration.

Challenges of Monitoring Quality 
of Life in Urban Regeneration

The Idea of Monitoring

Monitoring is an important part of the 
process of defining and implementing ur-
ban regeneration policies. It aims to lead 
to more informed decision making and to 
improving learning processes by regularly 
collecting, analysing, interpreting and re-
porting data (Moore & Spires 2000).

Approaches towards monitoring quality 
of life in urban regeneration include the 
observation of alterations of the quality 
of life in regard to objectives defined by 
indicator sets or indices. 

The performance of regeneration ac-
tivities is measured by analysing inputs, 
processes, outputs, outcomes as well as 
impacts of projects, programmes or strat-
egies (Worldbank 2004). 

In this context monitoring is closely re-
lated to the process of evaluation that 
includes the assessment of programmes, 
plans, projects, instruments and actions 
in regard to their outputs, outcomes and 
added values. While monitoring is a con-
tinuous process, evaluation is directed at 
measuring the fulfilment of a set of ob-
jectives at a certain time (Moore & Spires 
2000). 

Challenges of Monitoring Quality of 
Life in Urban Regeneration

Monitoring quality of life in urban re-
generation is a complex and challenging 
task. 

First, quality of life, as well as urban re-
generation, are directed towards multiple 
objectives. Thus, their monitoring requires 
capturing a great amount of complex-
ity and cannot solely rely on quantitative 
measurements (Becker 2003; Hemphill 
et al. 2004; Ho 1999). However, to keep 
a monitoring system manageable, com-
plexity needs to be limited as well. 

Second, areas of urban deprivation and 
regeneration are comparatively small ar-
eas that do not necessarily correspond to 
administrative or statistical boundaries. 
Consequently, the availability of data on 
this level is particularly limited (Becker 
2003). 

Third, monitoring and evaluating the per-
formance of regeneration activities re-
quire attributing improvements of quality 
of life to the regeneration activities under 
consideration. As cause-effect-relations 
are not always well-defined, a system to 
monitor the quality of life in urban regen-
eration areas should also consider the 
unforeseen consequences of regenera-
tion activities such as synergies and side 
effects (Ho 1999).

Fourth, a monitoring system cannot be 
established independently of institution-
alised decision-making and governance 
structures. In this context effective moni-
toring of quality of life in urban regen-
eration areas asks for including local 
stakeholders and thus making use of their 
large base of local knowledge as well as 
enhancing processes of community build-
ing (UN Habitat 2005). 

Fifth, monitoring quality of life in urban 
regeneration is a technical challenge as 
well, including the task of representing 
monitoring results in a way easily un-
derstood by key decision makers. This 
requires the use of GIS and other Infor-
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mation and Communication Technologies 
(Curwell et al. 2003). 

Strengths and Bottlenecks of cur-
rent European Approaches to-
wards Monitoring Quality of Life

Current Approaches of Monitoring 
Quality of Life in Europe 

Currently, many approaches towards 
monitoring quality of life can be found 
within Europe. These approaches are 
directed towards developing common 
European methodologies for monitoring 
important aspects of European urban life 
and urban sustainability, for example the 
Urban Audit or the European Common 
Indicators (European Communities 2000 
a, b). Other steps in the direction towards 
common European monitoring method-
ologies have been taken by European re-
search projects, such as TISSUE3 aiming 
at a common European methodology for 
measuring environmental sustainability 
in European cities, or HQE²R 4, directed 
towards monitoring sustainability on the 
neighbourhood level (Charlot-Valdieu et 
al. 2004; VTT 2005). 

Quality of life is also monitored at the na-
tional level, for instance with the English 
Indices of Deprivation (ODPM 2004). 

Further monitoring systems, such as Bal-
lymun Community Indicators, have been 
developed on the local level (Krawczyk 
2002).

The monitoring systems named here do 
not represent a complete list of all moni-
toring activities in Europe. However, they 
are typical examples for monitoring qual-
ity of life. Therefore, their strengths, as 
well as unsolved and remaining challeng-
es in regard to areas of urban regenera-
tion, are discussed in the following section 
of this paper. 

3 Trends and Indicators for Monitoring the EU The-
matic Strategy on Sustainable Development of the Urban Envi-
ronment
4 Sustainable Renovation of Buildings for Sustain-
able Neighbourhoods

Strengths of current Approaches of 
Monitoring Quality of Life in Europe

Recently, several monitoring systems have 
been developed that provide successful el-
ements regarding the challenges outlined 
above. These approaches show a growing 
multi-dimensional character of monitor-
ing systems as well as an increased inclu-
sion of inhabitants’ perceptions. 

A strong effort has been made to develop 
monitoring systems with a multi-secto-
ral character. For instance, the European 
Common Indicators, a set of 10 indicators 
to monitor environmental sustainability 
on the local level, take into account the 
core dimensions of sustainability as well 
as of quality of life (European Commission 
2005 a; European Communities 2000b). 
The Urban Audit aims to measure the 
quality of life in European towns and cities 
and covers the domains of Demography, 
Social Aspects, Economic Aspects, Civic 
Involvement, Training & Education, Envi-
ronment, Travel & Transport, Information 
Society and Culture & Recreation (Euro-
pean Communities 2005a). 

Furthermore, monitoring systems current-
ly applied in European cities have been 
showing a growing tendency towards not 
solely relying on statistical data. The in-
habitants’ perceptions of quality of life 
within their city are increasingly taken into 
consideration. For instance, the Urban Au-
dit, that is based on comprehensive statis-
tical information, is complemented by an 
Urban Audit Perception Survey. However, 
due to the high costs caused by question-
ing inhabitants, this survey has only been 
carried out in 31 cities by questioning 300 
individuals in each on a broad variety of 
quality of life issues. The survey included 
questions on employment opportunities, 
housing costs, safety, cleanliness of cities, 
public transport, air pollution, integration 
of immigrants and the overall satisfaction 
with the quality of life within the city (Eu-
ropean Commission 2005 b). 

In addition to this European-level ap-
proach, approaches on the local or sub-
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city levels especially take inhabitants’ 
perceptions into account, as in, for exam-
ple, the Ballymun Community Indicators 
applied in a deprived district in Dublin. 
Ballymun Community Indicators are a 
system of 13 indicators covering eco-
nomic, social and environmental aspects 
that have been chosen with the help of 
a community led visioning process, which 
includes participants such as environmen-
tally interested residents, the Dublin City 
Council, Ballymun Regeneration Ltd., and 
other community groups and organisa-
tions (Krawczyk 2002).

Remaining Challenges of Monitoring 
Quality of Life in Urban Regenera-
tion Areas

Although, as outlined above, current ap-
proaches towards monitoring quality have 
shown considerable improvements to-
wards assessing local quality of life, some 
key challenges remain that must be faced 
when developing a system of monitoring 
quality of life in areas of urban regenera-
tion.

Areas of urban regeneration and dep-
rivation especially lack the resources to 
achieve improvements of quality of life 
independent from external stakeholders. 
Therefore, the perception from external 
experts such as urban planners, investors 
or the media is important for the further 
improvement of quality of life within these 
areas. However, these external percep-
tions are hardly taken into ac-
count when assessing the quality 
of life within an area (LUDA-Team 
2006).

No prime solution for monitor-
ing quality of life has yet been 
found, particularly for urban 
regeneration on the (small-scale) sub-
city level. Systems for monitoring qual-
ity of life on this level face the challenge 
of low data availability. When designing 
such a system, one has to deal with the 
need to gain detailed and differentiated 
information while balancing the need to 
work with a manageable and therefore 

limited system. A further challenge is set 
by the demand of achieving comparability 
to other areas within the same city or to 
areas in other cities.

Prevailing monitoring systems take differ-
ent paths towards fulfilling these largely 
contrasting demands. For instance, the 
English Indices of Deprivation, which are 
applied to measure multiple deprivations 
on the small area level, rely on compre-
hensive statistical methodologies within a 
sophisticated system of national statistics 
(ODPM 2004). Within the European re-
search project HQE²R, a comprehensive 
set of indicators on the neighbourhood 
level is analysed with the help of statis-
tical methodology as well (Charlot-Vald-
ieu et al. 2004). Although these systems 
are able to describe the state of quality 
of life within a neighbourhood in a multi-
faceted way, they lack easy applicability 
and cause extensive monitoring efforts. 
Furthermore, systems relying on sophis-
ticated statistical methodologies, includ-
ing for instance weightings, often lack 
transparency. Other systems, such as the 
Ballymun Community Indicators on the 
local level, individually choose a limited 
set of qualitative indicators capturing the 
problems of a specific area based on a 
community-led visioning process (Krawc-
zyk 2002). While those systems are best 
designed for monitoring a certain area, 
they lack comparability to other areas.

Figure 1 summarises these multiple and 
partly contrasting challenges of designing 
a monitoring system. 

Although the challenges seem contradic-
tory at the first glance, it is nevertheless 
possible to respond to both challenges 
within one monitoring system. While there 

Figure 1: Contrasting Challenges of developing a Monitor-
ing System
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are systems that rely solely on statistical 
data or perception, these might as well be 
combined within one single system.

The LUDA Approach towards 
Monitoring Quality of Life

Based on the analysis of challenges, as 
well as on the study of strengths and weak-
nesses of current European approaches 
of monitoring quality of life, the LUDA-
project has developed a comprehensive 
approach towards monitoring quality of 
life in urban regeneration (LUDA-Team 
2006; Westphal, Müller, Schiappacasse et 
al. 2005). 

The following section explains the key ele-
ments of this approach and shows some 
examples of adapting this monitoring 
methodology within Dresden. This imple-
mentation adds to those monitoring ap-
proaches already applied in the city. To 
fulfil the requirement of monitoring the 
quality of life on small-scale spatial levels 
in Dresden, the system is implemented on 
the level of 400 statistical districts with an 
average population of 1300 inhabitants 
as far as data is available.

The Diamond of Quality of Life

Within the LUDA-project the “Diamond of 
Quality of Life” has been elaborated as a 
multidimensional reference framework to 
capture most important issues of quality 
of life (see Figure 2). 

The idea of the “Diamond of Quality of 
Life” is that of a common but flexible 

framework that allows the comparing of 
quality of life in different cities or in differ-
ent sub-sections of one city. 

Therefore, each city using this approach 
is asked to take into account the five di-
mensions of quality of life and to endorse 
these by at least one issue important for 
the quality of life in the area under con-
sideration. A list of possible issues is given 
in Table 1. Issues should be further op-
erationalised by appropriate indicators. 
According to the LUDA approach, these 
should be chosen in a way that potentials, 
as well as problems, of the area are re-
flected. 

Referring to the “Diamond of Quality of 
Life” as a common reference framework 
allows the comparison of the quality of life 
in different cities by aggregating informa-
tion on the level of the five core dimen-

Dimensions Possible Issues (examples)

Socio-cultural Condi-
tions

Population Structure

Household Income

Local Employment

Knowledge and Skills

Health Conditions

Safety and Security

Culture

Economic Conditions Economic Base

Investment

Housing and Property Market

Urban Structure Urban Design

Services and Infrastructures

Housing Quality

Transportation and Traffic

Land Use

Environmental Condi-
tions

Soil Quality

Air Quality

Open Spaces

Waste Management and Recycling

Natural Hazards

Community and Insti-
tutional Capacity

Participation and Involvement

Social Justice and Equity

Institutional Capacity

Political Capacity

Land Use Context

Table 1: Diamond of Quality of Life – Dimen-
sions and Possible Issues (Westphal, Müller, 
Schiappacasse et al. 2005)

Figure 2: Diamond of Quality of Life (Westphal, 
Müller, Schiappacasse et al. 2005)
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sions of quality of life (LUDA-Team 2006; 
Westphal, Müller, Schiappacasse et al. 
2005). 

Measuring Internal and External 
Perception

As quality of life is highly dependent on 
subjective perception, a monitoring system 
to observe this topic should not be based 
on statistical information alone (Hemphill 
et al. 2004; Becker 2003). Therefore the 
internal perception of the area should as 
well be considered by involving the area’s 
key stakeholders (such as inhab-
itants, as well as local employees 
and businessmen) into monitor-
ing activities and thus to exploit 
their local knowledge.

Structured interviews or ques-
tionnaires can best be used to 
find out how inhabitants perceive 
important aspects of quality of 
life. 

In Dresden, information on in-
ternal perception is gained by 
conducting a citizens’ survey. 
Satisfaction with quality of life 
is monitored by asking inhabit-
ants how satisfied they person-
ally are with a broad set of liv-
ing conditions at their place of residence. 
The inquiry takes into account satisfaction 
with all kinds of facilities (shopping, so-
cial, transport & mobility, green and open 
spaces, sports, cultural) as well as with im-
portant qualities of the local community, 
such as security or good neighbourhood. 
Satisfaction is measured on a five-level 
ordinal scale, with 1 = very satisfied and 
5 = not at all satisfied (Landeshauptstadt 
Dresden 2003). 

The scaling of indicators (backed by sta-
tistical data) into five classes allows com-
parison of the objective and subjective 
perspectives of quality of life, as shown in 
Figure 3. The map compares the acces-
sibility of local public transport, expressed 
by the percentage of population located 
within in a 300°m/400°m radius of a bus/

tram stop5, with the inhabitants’ satisfac-
tion with local public transport measured 
on a five-level ordinal scale (1 = very high 
satisfaction and 5 = very low satisfaction). 
While data on accessibility is available on 
the level of the urban districts, data on 
satisfaction is only available for larger ar-
eas. The comparison reveals that accessi-
bility and satisfaction with public transport 
does not necessarily correspond. For in-
stance, a satisfaction of 2.2 is experienced 
in areas of highest, as well as of lowest, 
accessibility (LUDA-Team 2006).

As previously mentioned, the perception 
of external experts such as politicians, 
planners and investors is another im-
portant aspect influencing the options of 
improving quality of life in areas of ur-
ban regeneration. Methods that can be 
used to collect information on external 
perceptions include interviews and ques-
tionnaires or Delphi surveys (LUDA-Team 
2006). In Dresden, for instance, external 
perception is determined by a “Housing 
Market Barometer”, in which 108 experts 
from the sphere of housing are asked to 
answer a questionnaire dealing with is-
sues such as development of housing 
demand and vacancy rates, investment 
climate and problems of Dresden’s hous-
ing markets. One question also refers to 
the expected development of housing de-

5 300 m radius in inner city areas, 400 m radius in 
the remaining city area

Figure 3: Combining Statistical Data and Information on 
Internal Perception (LUDA-Team 2006)
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mand in Dresden’s urban districts (Lande-
shauptstadt Dresden 2004).

Monitoring Synergies and unwanted 
Side Effects

Impacts of activities of urban regenera-
tion are not restricted to those areas in 
which they take place. Often, those activi-
ties cause synergies as well as unwanted 
side effects. Synergies can be recognised 
when areas that adjoin those of urban re-
generation develop in a positive way, e. g. 
when private investment is attracted to a 
wider urban area. Unwanted side effects 
appear when areas adjoining those of ur-
ban regeneration deteriorate, e.g. when 
improvements of the urban structure 
cause an out-migration of the disadvan-
taged population to neighbouring areas.

LUDA monitoring uses standardisation 
(z-transformation) and ranking of stand-
ardised indicator values to monitor those 
synergies and unwanted side effects by 
comparing the relative position of an area 
to other areas. On a citywide level, com-
parison of standardised indicator values 
might be used to determine the relative 
position of the area of urban regeneration 
among all other sub-units of a city. On the 
level of the area of urban regeneration 
itself, standardised indicators can help to 
compare the relative development of sub-
units within those areas.

Unwanted side effects are caused when 
urban regeneration areas improve their 
relative position while adjoining areas 
are deteriorating. Synergies are indicat-
ed when areas adjoining those of urban 
regeneration improve their relative posi-
tion alongside those regeneration areas 
(LUDA-Team 2006). 

Conclusions

Monitoring quality of life in urban regen-
eration is a challenging task. It requires 
the frequent and continuous acquisition 
and interpretation of objective data and 
subjective information on the small-scale 
level of areas of urban regeneration. 

The LUDA project achieved a broad anal-
ysis of challenges as well as strengths and 
weaknesses of current monitoring ap-
proaches at various levels and in various 
European countries and cities. At present 
the LUDA monitoring approach is imple-
mented within the city of Dresden. Con-
cluding from these experiences, some 
suggestions on developing systems for 
monitoring quality of life in urban regen-
eration areas can be given.

As monitoring quality of life is a multidi-
mensional matter and requires data and 
information from various sources, this 
task requires co-operation first within the 
administration and second with private 
stakeholders. 

Quality of life is an issue with tremendous 
heterogeneity within a city or even within 
areas of urban regeneration. Therefore, 
monitoring quality of life in urban re-
generation areas requires information 
on small-scale levels, such as urban or 
statistical districts. Thus, in the long run 
efforts should be taken to improve data 
availability on this small-scale level, not 
only regarding statistical data but also re-
garding information on internal and ex-
ternal perception. To be able to determine 
changes in the quality of life, the same set 
of statistical data and information on per-
ception should be collected over a long-
er period of time. However, the system 
should also be flexible enough to adapt 
to new issues. 

In conclusion, it can be stated that moni-
toring quality of life in areas of urban re-
generation remains a challenge without 
a patent remedy. Individual solutions will 
have to be found for every city or area; 
however, as outlined above, these solu-
tions need to be based on a common ref-
erence framework, such as that provided 
by the “Diamond of Quality of Life”. 

Most importantly, it must be recognised 
that although it might be difficult to es-
tablish a perfect monitoring system from 
the beginning, the monitoring of quality 
of life in areas of urban regeneration is 
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a necessary step towards better solutions 
when trying to improve quality of life in 
areas of urban regeneration. Future pro-
grammes to improve quality of life will in-
crease their success only when the effects 
of past activities of urban regeneration 
can be estimated. 
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Introduction

In the European Union, roughly 80 per 
cent of the population lives in urban ar-
eas (Conway and Konvitz, 2000) and 
cities are considered to be economic en-
gines and generators of growth and jobs 
(Jacobs, 1984; CEC, 2005). However, the 
presence of distressed urban areas suffer-
ing from multifaceted deprivation weak-
ens cities by impeding economic growth 
and increasing social injustice (Conway 
and Konvitz, 2000). The OECD (1998) 
has stated that distressed urban areas are 
one of the most difficult problems faced 
by developed countries, and that this 
problem worsened throughout the 1980s 
and 1990s. In the ten countries surveyed 
by OECD, approximately 20 million peo-
ple out of a metropolitan population of 
185 million were living in deprived areas 
(OECD, 1998, p. 11). The European Com-
mission has also early pointed out the im-

portance of the sustainable rehabilitation 
and development of urban distressed ar-
eas in the Green Paper on Urban Envi-
ronment (CEC, 1990). However, until re-
cently, the policy, research and practice of 
urban regeneration tended to restrict the 
actions to smaller areas (neighbourhoods 
and estates), while the situation of large 
distressed parts of cities has been often 
neglected. 

Most of the European cities contain large 
urban distressed areas (here referred to as 
LUDAs) that suffer from interlinked envi-
ronmental, social and economic problems, 
as well as from faulty urban structure and 
weak institutional capacity. Their signifi-
cant physical dimensions, the number of 
their inhabitants, and the important role 
the areas often play in the functioning of 
the urban fabric, magnify the complex-
ity of the problem. In many cases LUDAs 
have entered a vicious cycle of decline 
(Ekins and Cooper, 1993) and their future 

9.2.2 Selection of Assessment Methods for Evaluat-
ing the Sustainable Regeneration of Large 
Urban Distressed Areas: a Decision Support 
System

Steve Curwell, Jemma Turner, Aleksandra Kazmierczak

ABSTRACT

This paper will report on the development of a decision support aid for assessing the 
quality of life improvements in LUDAs (Large Urban Distressed Areas). LUDAs thus far 
have proved very difficult to treat in a sustainable manner. One of the reasons for this 
failure could be limited or inappropriate use of assessment in decision-making process. 
The aim of the LUDA Decision Support System is to provide a toolkit of assessment meth-
ods that can be used by urban practitioners to support decision-making throughout the 
regeneration of LUDAs. The methods that the expert group felt were relevant to current 
good practice were mapped against the components in the LUDA Regeneration Frame-
work, i.e. steps of the regeneration process; types of stakeholders; sustainability issues; 
and different time and spatial scales. The resultant online toolkit enables users to search 
the database of assessment methods by these criteria and find suitable means to make 
regeneration process more participative, sustainable and effective.
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is extremely unpredictable. Factors such 
as migration, housing policies and image 
created by publicity (Conway and Konvitz, 
2000) can either depress the area further 
or help to revive it.

Consequently, coping with unpredict-
ability requires far-sighted strategies and 
flexible planning supported by a robust 
decision-making process. In reality, how-
ever, city planners and other officials who 
are responsible for delivering sustain-
able urban regeneration often have little 
means to cope with such an intricate task. 
This can lead to shortcuts in analysing 
the situation and decision-making proc-
ess. Indeed, it has been recognised that 
the failure of many regeneration projects 
hitherto has been related to 1) limited use 
of ex-ante assessment in the process of 
decision-making, and 2) an unstructured 
approach to the regeneration process. 

According to European Commission 
(2001) experience of ex-ante evaluations 
is still scarce in the EU structures, and 
there is also a lack of established good 
practice in the Member States. In par-
ticular, in relation to urban regeneration 
programmes, the assessment process has 
more often than not been limited to ex-
post evaluation concentrating on achieve-
ments in terms of programme outputs and 
on value for money (Ho, 1999). For exam-
ple, absence of ex-ante assessment – and 
overall lack of monitoring and evaluation 
culture - has been recognised as one of 
the principal weaknesses in programmes 
supported by Structural Funds in the North 
West of England (Ecotec, 2007). 

Ex- ante appraisal is seen as an effective 
management tool (EC, 2001) for providing 
information on the basis of which decision 
makers can judge the value of a proposal 
(EC, 2000). Good quality ex-ante evalu-
ation supports rational decision-making 
as it allows assessing whether proposed 
solutions are in accordance with the ex-
pected results and impact. While ex-ante 
assessment cannot guarantee that the 
selected option will deliver sustainability 
in practice, it offers much greater assur-

ance whether the course of action taken 
is leading in the appropriate direction and 
reduces the risk that decision-makers of 
putting into practice inappropriate and 
ill-fitting programmes. Moreover, reliable 
ex-post evaluation, and hence account-
ability for results and impacts, is largely 
dependent on the quality of the prepara-
tion of the intervention at its outset (EC, 
2000). 

There is an increasing pressure on local 
authorities and other organisations deliv-
ering urban development or regeneration 
projects to use ex-ante assessments. The 
Environmental Impact Assessment Di-
rective (Council of the European Union, 
1997) has been implemented for nearly 
ten years now and the legal requirement 
for Strategic Environmental Assessment 
(European Parliament and the Council of 
European Union, 2001) across Europe is 
likely to boost use of ex-ante evaluations 
(SKM, 2006; WSP and GONE, 2006). The 
ex-ante appraisal is an integral part of 
the Structural Funds programme develop-
ment (EC, 2001; European Council, 2006; 
GOWM, 2007). Also, national initiatives 
to implement the EU’s SEA directive in 
member states are likely to emphasise use 
of ex-ante assessments, e.g. The Sustain-
ability Appraisal in the UK (ODPM, 2005) 
puts a requirement on local authorities to 
integrate assessment into regional and 
local development strategies. 

The importance of large urban distressed 
areas in the functioning of European cities, 
inefficiency of regeneration programmes 
to date, and the current inadequate use of 
ex-ante appraisal in regeneration projects 
prompted the launch of the “Improving the 
Quality of Life in Large Urban Distressed 
Areas” research project, funded within the 
Fifth Framework Programme of the Euro-
pean Union (2003 – 2006). This project 
aimed to contribute to the improvement 
of the quality of life in LUDAs by provid-
ing a strategic approach for sustainable 
development, based on rational and sys-
tematic decision-making. 

This paper summarises part of the work 
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led by the University of Salford aimed at 
developing the Decision Support System 
(DSS) for its use in the LUDA Compendi-
um (LUDA Team 2006a). The LUDA DSS is 
an online collaboration toolkit comprised 
of a number of different components de-
signed to guide regeneration profession-
als and other experts towards the key is-
sues in the decision-making process, to 
appropriate evaluation methods, tools 
and techniques to use at each stage, to 
provide them with a short introduction to, 
and where they can find further informa-
tion on each method. The system is aimed 
at expert users who already have some 
prior knowledge and experience of urban 
regeneration and its evaluation. 

The paper explains how assessment 
methods and techniques were selected 
for inclusion in the DSS, the process and 
framework used to locate the methods in 
the DSS, the standardised format used 
to describe methods and techniques and 
how 

Applicability of methods 

Preliminary list of methods and tech-
niques

A preliminary list of assessment methods 
and techniques that could be applicable 
to regeneration of LUDAs was drawn-
up by the University of Salford (table 1), 
based on three sources; (1) 57 assess-

ment methods already 
explored in a previ-
ous research project, 
BEQUEST (Building 
Environmental Qual-
ity Evaluation for Sus-
tainability through 
Time), funded by the 
EU in the Framework 
Programme 4 (BE-
QUEST, 2000; Deakin 
Et al 2001, Curwell 
et al 2005); (2) other 
methods proposed by 
researchers participat-
ing in the project or (3) 
drawn from literature. 
The overarching crite-
rion for inclusion was 
method’s applicabil-
ity to the problems of 
sustainable redevel-
opment of large-scale 
urban regeneration. 
However, a number 
of the methods con-
sidered in BEQUEST 
were not applicable 
to LUDAs because of 
their scale of applica-
tion (e.g. individual 
building or regional 
scale). The most ge-
neric methods and 
those focused on the 

Assessment methods and techniques

Analysis of interconnected decision areas 
(AIDA)

Life cycle analysis

Analytic hierarchy process (AHP) Managing speeds of traffic on Euro-
pean roads (MASTER)

Availability of public, near-residential green 
spaces (APNRGS)

Meta Regression Analysis (MRA)

Brainstorming sessions Multi-criteria analysis (MCA)

BRE Environmental Management Toolkits Project impact assessment

Cluster analysis Prospective process through scenarios

Community impact evaluation* Quality of life assessment

Competence trees Regime analysis

Concordance analysis Risk assessment

Contingent Valuation Method (CVM) Scenario development

Cost benefit analysis (CBA) Semantic differential

Cross impact analysis Social cost-benefit analysis

Ecological footprint Social impact assessment

Economic impact assessment SPARTACUS (System for Planning 
and Research in Towns and Cities 
for Urban Sustainability)*

Environmental impact assessment (EIA) Spider analysis

Environmental impact model Strategic conversations

Expert Judgement Strategic environmental assessment 
(SEA)

Explorative Quarter Research Survey questionnaires

Flag model Sustainability appraisal (SA)

Futures workshops SWOT analysis

Hedonic Analysis System Dynamic Approach

Horizon scanning Visioning

Integrated sustainable cities assessment 
method (ISCAM)

Wind tunnel testing

Table 1: Preliminary list of 46 methods and techniques
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building scale of assessment were there-
fore eliminated from the preliminary list 
of assessment methods and techniques. 

Consultation with the research team

A consultation exercise with the research 
team and city partners in the LUDA project 
was carried out to validate the suitability 
of the methods after concerns were ex-
pressed by the six city partners1 about the 
high number of methods and techniques 
in the preliminary list. The practical reality 
of the regeneration situation in cities was 
a main driver in the project and they were 
concerned that 51 methods were too 
many to handle or because they were just 
emerging from the research phase. The 
survey involved the eight research part-
ners in the project2 consisting of a survey 
group of approximately 15 researchers. 
The group was asked to report on their 
level of knowledge and experience of the 
methods and techniques in the preliminary 
list. The results showed overall that the 
survey group had little or no knowledge 
or experience of eight methods. As a con-
sequence, it was decided that these meth-
ods (highlighted in bold in Table 1) would 
be withdrawn from the LUDA list. This de-
cision was based on two assumptions: a) 
that the research community would not be 
able to offer the necessary support to the 
case study cities on any matter relating to 
these methods; and b) that the research 
team in the project would not have the re-
quired knowledge and expertise to write 
a detailed description of these methods 
for the online toolkit (see later section).  
Moreover, on closer inspection it became 
evident that the eliminated methods were 
either: insufficiently targeted towards the 
complex nature of the problem situation in 
LUDA’s (e.g. BRE Environmental Manage-
ment Toolkits); or would require too much 
time and resources for the cities to get to 
grips with the detailed underpinning of 
specific methods (e.g. ISCAM). This action 
resulted in a set of 38 applicable assess-
1 Edinburgh, Florence, Lisbon, Bratislava, Dresden 
and Valenciennes.
2 IOER (Dresden), University of Salford, Napier 
University (Edinburgh), Slovak University of Technology (Brati-
slava), University of Salzburg, University of Florence, Lusofona 
University (Lisbon) and SMASH (Paris).

ment methods to be taken forward into 
the first database of assessment methods 
and techniques. During this process the 
methods were also classified as; common-
ly used (eg. SWOT analysis, Cost Benefit 
analysis), well established (e.g. Ecological 
Footprint), or still experimental (e.g Man-
aging speeds of traffic on European roads 
(MASTER)).

In the later stages of the project the con-
sensus in the LUDA project was that SEA, 
SA and PPtS should be classed as process 
models. That is procedures in their own 
right, rather than methods that deal with 
targeted assessment of individual projects 
and problems. For this reason these proc-
ess methods were withdrawn from the 
preliminary list of methods and tech-
niques (as highlighted in green in Table 
1) and utilised in a more effective way as 
discussed below. This left a total of 35 as-
sessment methods and techniques to be 
taken forward into the final database of 
methods and techniques.

LUDA Regeneration Process 
Framework

LUDA Regeneration Process Framework is 
a set of issues to be taken into considera-
tion when approaching urban regenera-
tion problem in a holistic and integrative 
manner. The LUDA Regeneration Process 
Framework (see Figure 1) helps the de-
cision-makers to better comprehend the 
complexity of sustainable urban regen-
eration by structuring it in five main di-
mensions:

Steps in the Regeneration Process of 
LUDAs;

Different types of stakeholders;

Various sustainabilityissues;

Diverse spatial levels of action and 
impacts on the environment; and

Different time scales of impacts.

The main purposes of the LUDA Regen-
eration Process Framework are to 1) to 

1.

2.

3.

4.

5.
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systemise the process of urban regenera-
tion, and 2) to allow categorisation of the 
methods and techniques according to this 
set of criteria, and subsequently, for sup-
porting the selection of methods as part of 
the on-line toolkit. The five main dimen-
sions are described in more detail in the 
following sub-sections. 

Methodology used to develop the 
regeneration process framework

The regeneration process framework was 
adapted from the sustainable develop-
ment framework developed in the previ-
ous BEQUEST project (BEQUEST 2000). 
The LUDA regeneration process was de-
veloped by the LUDA research team, led 
by University of Salford in consultation with 
the city partners through an iterative proc-
ess of consultative workshops (8 in total). 
Various sustainable regeneration issues 
and process models were put forward for 
consideration at the workshops and the 
feedback used to develop consensus over 
the model described below. It was particu-
larly difficult to establish a consensus view 
of the regeneration process itslef. A solu-
tion was found in an approach to urban 
regeneration planning that amalgamates 
two established (1 & 2) and two emerging 
(3 & 4) participative planning procedures 
that seek to structure the re/development 
process and its assessment: 

CoSGOP – Collaborative, Strategic, 
Goal Oriented Programming (GTZ, 
1988), which emphasises the impor-
tance of participation of all stake-
holders in a flexible and responsive 
planning process.

1.

Prospective Process through Scenar-
ios that focuses on the use of futures 
techniques and stresses stakehold-
ers’ involvement, emphasising the 
development of shared objectives 
and shared vision of a distress-free 
future. 

SEA – Strategic Environmental As-
sessment (CEC 2001), which puts 
an emphasis on identifying the 
baseline conditions for any major 
(re)development proposal. In this 
context the SEA process provides for 
managing and monitoring through 
the assessment of impacts of the re-
generation initiatives. 

SA – Sustainability Appraisal (ODPM 
2005), the UK’s approach to imple-
menting SEA Directive into national 
legislation, focusing on establish-
ing goals and objectives to be 
achieved.

The applicability of these four process 
methods to the sustainable urban regen-
eration was confirmed through analysis 
of the renewal strategies adopted by the 
reference cities . Four main approaches to 
the regeneration included:

Asset-Based Community Devel-
opment (ABCD), an attempt to 
building sustainable future on the 
community and individual strengths, 
talents and resources. Similar stake-
holder-centred approach is rep-
resented by CoSGOP (adapted in 
Malmö, Ostrava and Antwerp).

Needs-oriented strategy and 
potential-based strategy, focus-
ing on the recognition of the base-
line situation in a like manner to 
SEA (Trnava, Manchester).

Vision-oriented strategy, in the 
LUDA approach present by integrat-
ing the futures thinking (similarly to 
PPtS) and goals and objectives to 
be achieved (like SA) into the Re-
generation Process (Graz, Tallinn, 
Genoa).

2.

3.

4.

•

•

•

Figure 1:
LUDA Regeneration Process Framework
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The combination of actions undertaken 
within each of the four amalgamated 
process methods led to the development 
of a protocol for each step containing tasks 
that decision-makers can follow in their 
day-to-day activities. For an exemplar of 
a protocol see Table 2, which shows the 
tasks involved in the Diagnosis step and 
the type of guidance that is offered.

The process steps, along with the founda-
tion of protocols that relate to the tasks 
undertaken within each step, are de-
scribed as follows. 

Steps in the regeneration process 

Diagnosis

The aim of Diagnosis is to investigate, 
recognise and benchmark the current 
situation in environmental and socio-
economic terms by carrying out extensive 
baseline assessment. This assessment 
includes identification of stakeholders, 
analysis of problems, potentials and driv-
ers for change and estimation of resourc-
es available for the regeneration process. 
Completion of the first step in the regen-

eration process is necessary to establish 
the extent and focus of the regeneration 
programme that is formed in following 
steps of the regeneration process.

Visioning

The overall aim of this regeneration step 
is to produce a shared and desirable vi-
sion for the future, through collaborative 
work with all stakeholders and with the 
use of futures methods and techniques. 
This vision is translated into a set of poli-
cies, with clear objectives and measurable 
targets. Visioning is crucial for the success 
of urban renewal as it results in a frame-
work specifying the collective idea of re-
generation.

Programming

In the Programming step of the LUDA 
Regeneration Process, the regeneration 
programme (here referred to as master 
plan) is built on the framework of policies 
developed in Visioning. The master plan 
gives spatial, chronological, organisation-
al and financial dimensions to these poli-
cies; it presents the broad planned land 

Diagnosis - tasks

Task Stakeholder analy-
sis

Resources and limitation 
analysis

Identification of driv-
ers for change

Identification of 
problems and po-
tentials

Development of 
distress indica-
tors

Order of 
tasks

1 1 2 2 3

I n p u t 
informa-
tion

the area and bor-
ders of LUDA; 
population charac-
teristics; list of busi-
nesses

Financial and human re-
sources; policies and strat-
egies relating to the LUDA; 
funding; data availability

Statistical data; ex-
perts opinion; media; 
futures publications

Objective / sub-
jective

Baseline infor-
mation on data 
availability

How to 
complete 
task?

e.g. Identify all 
groups of stake-
holders interested 
in the regeneration 
of the area

e.g. Consider the broad 
needs of the planned re-
generation programme, 
i.e. capital, time-span, 
etc.

e.g. Undertake a 
c o m p r e h e n s i v e 
‘scanning’ exercise 
to identify forces 
driving change

e.g. Analyse sta-
tistics (environ-
mental, social, 
economic)

e.g. Choose 
indicators that 
reflect the wid-
est range of 
sus ta inabi l i t y 
issues

Methods 
and tech-
niques

B r a i n s t o r m i n g , 
Community impact 
evaluation, expert 
judgement, Survey 
questionnaires, etc

Analysis of Interconnected 
Decision Areas, Analytic 
Hierarchy Process, Cost-
benefit analysis, Futures 
Workshops, etc

Horizon scanning, 
Scenario develop-
ment, Strategic con-
versations, Visioning, 
etc.

Cluster analysis, 
Ecological Foot-
print, EIA, Eco-
nomic Impact As-
sessment, etc

Flag Model, 
Futures Work-
shops, Multi-
criteria analysis, 
etc

Output of the task

O v e r a l l 
output of 
this step

Analysis of the baseline information paints a picture of the distress situation in LUDA. Draft scope of the possible 
regeneration activities is indicated by available resources and limitations. The focus is established on the identified 
problems and potentials and the approximate direction of change justified by the external drivers for change and 
global trends. Confirmation of the physical dimensions of the LUDA area.

Table 2: Exemplar of Protocol: Diagnosis
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use in the area and realisation strategy of 
the regeneration programme. The master 
plan, to guarantee enhancing all sustain-
ability aspects, needs to be appraised in 
economical, social and environmental 
terms. 

Implementing

In the Implementation step the mas-
ter plan is ‘fleshed out’ with individual 
projects and proposals. These are select-
ed based on their effect on sustainability 
issues and then put into life. Sustainability 
and smooth realisation of the implement-
ed projects is being secured by formative 
assessment measures that can be seam-
lessly incorporated into the day-to-day 
management. 

Monitoring

The results of the entire regeneration 
programme as well as the performance 
of individual projects and initiatives are 
assessed and evaluated here. The overall 
change in LUDA is measured by compar-
ing the current quality of life to the base-
line conditions. If the results of the regen-
eration process are not satisfactory, the 
remedial actions need to be undertaken.

Stakeholders

It is important to establish who is responsi-
ble for both: applying the method or tech-
nique; and those stakeholders involved 
in the consultation and decision-making 
process. As Figure 1 illustrates, the main 
groups of stakeholders are Policy makers, 
Planners, Private investors, Service Provid-
ers and Citizens. It could be argued that 
citizens form the most important group in 
terms of involving, or more specifically, 
empowering communities to take the 
lead in issues that affect their area (Bur-
ton, 2003); however, citizens are unlikely 
to get involved in any assessment that is 
carried out with the exception of consulta-
tion that may be required as part of the 
method or procedure. In fact, it will most 
likely be planners who will undertake spe-
cific assessments as part of the overall re-
generation programme. 

Sustainability issues

Recognising and fully appreciating sus-
tainability issues is a fundamental aim 
of any regeneration programme, most 
importantly in terms of identifying objec-
tives, targets and indicators to be carried 
through to the design of the action plan 
and to be used for monitoring the effects 
of the overall programme and related 
projects. For the purposes of the LUDA 
project, these have been identified as: 
environmental, social, economic and ur-
ban aspects. Along with the ‘three pillars’ 
of sustainable development, the urban 
dimension has been added to represent 
physical aspects not covered by the envi-
ronmental domain, and to fully appreci-
ate the holistic nature of sustainable ur-
ban regeneration. 

Spatial levels

In the framework, spatial levels are clas-
sified as Global, National, Urban Region, 
City, District, Neighbourhood, Estate and 
Building. Although the level of LUDA inter-
vention is usually at a district and neigh-
bourhood scale, the scale of assessment 
related to impacts can be felt at a much 
wider scale. For example, the building of 
a new road can have significant effects at 
the neighbourhood level, but there may 
also be impacts at a wider, regional level, 
e.g. economic benefits or large ecological 
footprint. 

Time scale

Again, although a regeneration pro-
gramme will usually take up to ten years 
to complete, the impacts of assessment 
can be felt much longer than this. For 
example, the area will still have to be 
monitored for any changes long after the 
programme is complete.

Database of assessment methods 
and techniques

The database aligns the assessment 
methods and techniques to the issues in 
the LUDA Regeneration Framework. It 
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includes detailed descriptions of all the 
methods in the final, agreed list of meth-
ods. The development of the database 
relied heavily on work that had already 
been carried out, both in terms of pro-
forma adapted from BEQUEST, and the 
LUDA Regeneration Process Framework, 
as already been discussed. 

Descriptions of methods and tech-
niques

The detailed descriptions were written ac-
cording to a pro-forma, which was adapt-
ed from the BEQUEST project. While the 
LUDA pro-forma retained much of aspects 
of that in BEQUEST, such as a general de-
scription, status, data requirements, etc, it 
also included some additional items. Prin-
cipally, it took the main dimensions from 
the LUDA Framework and used these to 
structure much of the pro-forma. A de-
tailed description example of Ecological 
Footprint using the pro-forma is shown in 
Annex 1. 

A small consultation exercise was carried 
with the LUDA research team in order 
to ascertain who would be best placed 
to write a detailed description of each 
method. The decision was based on who 
had the most experience of applying the 
methods, and where this was absent, who 
had the most knowledge of the relevant 
method. 

The on-line toolkit

The on-line toolkit, available via the ‘Se-
lect method’ function in the LUDA Com-
pendium (LUDA Team 2006a), is a navi-
gational interface designed to enable an 
expert user to select appropriate methods 
based on the criteria in the LUDA Regen-
eration Process Framework (Figure 2). The 
user can choose any combination of the 
criteria from the drop-down menus to ob-
tain a list of applicable assessment meth-
ods and techniques. For example, if the 
following criterion is chosen: Step: Imple-
mentation; Stakeholders: Private Inves-
tors; Sustainability issues: “Any”; Spatial 
scale: Building; and Time-scale: Short-

term, this will bring up the list of methods 
as shown in Table 3.  The user is also able 
to use the “Any” option in one or more of 
the drop-down menus; for instance, if the 
user wants to be provided with methods 
that only relate to social issues and noth-
ing else then this is possible. Alternatively, 
if the user would like to view the full list of 
methods then they would select the “Any” 
option for all five drop-down menus. 

Table 3 shows the list of methods ap-
plicable to the chosen criteria as well as 
the status of the selected methods, i.e. 
experimental, commonly-used or well-
established, and purpose of the method, 
e.g. assessment and evaluation of im-
pacts. Moreover, links guide the user to 
a detailed description of each method, as 
already discussed. This allows the deci-
sion-maker to get to know the method in 
greater depth so that the user has the op-
portunity to apply the method in the giv-
en situation. For a demonstration of the 
toolkit visit the following link: http://www.
luda-europe.net/hb5/select.php

Figure 2: Screen shot of LUDA DSS interface
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Conclusions

The LUDA Regeneration Process provides 
an innovative, comprehensive and flex-
ible process that, due to its division into 
smaller tasks, provides an action plan 
for regeneration practitioners that can 
be followed in their day-to-day activities. 
At the same time, inclusion of the crucial 
elements of SEA and SA (e.g. impact as-
sessment and development of objectives 
and targets) allows the practitioners to 
comply with the legal requirements for ex-
ante assessment. The LUDA Regeneration 
Process is based on strategies successfully 
applied by the partner and reference cit-
ies, and, while it has not been applied as 
a whole in the regeneration of any of the 
cities participating in the LUDA project, 
the authors believe that this process can 
guide regeneration from the identification 
of problems to the final evaluation. 

The LUDA Regeneration Framework pro-
vides an overview of critical issues that 
need to be taken into consideration in re-
generation of LUDAs, to make the proc-
ess more efficient and the outcomes more 
sustainable. Development of the LUDA 
Regeneration Process and Framework 
and selection of assessment methods ap-
plicable to regeneration of LUDAs result-
ed in creation of the online toolkit. The 
DSS toolkit has been designed for anyone 
involved in delivery or appraisal or regen-
eration initiatives; in particular including 
programme managers, advisors and con-
sultants. For professionals and research-
ers it provides a comprehensive database 
of assessment methods and techniques 
for use in evaluating the sustainability of 
regeneration.  

The DSS has been evaluated at workshop 
sessions held for this purpose towards the 
end of the LUDA project, when it was fa-
vourably received by regeneration profes-
sionals working in the LUDA case study 
cities and reference cities, especially the 
on-line toolkit, which was signalled as be-
ing simple and easy to use, and significant 
for aiding decision-making and progress-
ing the sustainable assessment of LUDA’s 
in their respective cities. The expectant 
outcome is the DSS will be extended in 
its use, so that the potential of sustain-
able urban regeneration assessment can 
be realised in cities across Europe. Further 
evaluations of its use will be necessary in 
order to prove its worth. 
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Annex: 

ASSESSMENT METHODS AND TECHNIQUES PRO-FORMA: Example of 
an assessment method description from the DSS

1. Name

Ecological Footprint

2. Description

General

Ecological Footprinting is a form of resource accounting, a way of assessing the compound effect 
of humanity‘s consumption of natural resources and generation of waste. It depends on the notion 
of carrying capacity which is defined as the maximum ‚load‘ (population x per capita impact) that 
can safely and persistently be imposed on the environment by people (Ref 1 & Ref 10). Any human 
settlement, a city, district or individual building can be considered from an ecological standpoint, 
in terms of its impact on the land area required to support it. A settlement can only completely 
sustainable if the land area required to support it can:

generate all the resources necessary to service the pattern of land use involved, and

render harmless any pollution arising from that use

without causing the area‘s long term viability to deteriorate (Ref 2). Continuing viability depends 
upon how much consumption and pollution the pattern of land use imposes and the efficiency of 
the prevailing technology (e.g. energy efficiency, waste minimisation, etc.).  Formulated in this way, 
the sustainability of any human settlement depends on interaction between its level of demand 
and where the boundary of the area required to support it is drawn. The heavier the demand, the 
larger the land area required to support it. This external resource base is termed an ‚ecological 
footprint‘ (Ref 3 ).  It is important to note that the footprint deals only with demands placed on the 
environment and does not attempt to include the social or economic dimensions of sustainability. 

data requirements

(nature and source , i.e. quantitative, e.g. census data; qualitative, e.g. observation)

Ecological Footprinting of a city or a regeneration area will require access to extensive quantitative 
data on energy and material flows involved in the wide range of activities that take place there. 
The materials used for construction and maintenance of the fabric, the energy used in everyday 
activities in transport, heating and/or cooling buildings, the foodstuffs consumed by the population 
and the waste that is produced and discharged to the air, land and water. 

•

•
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A typical annual data set for a local footprint assessment would include (adapted from Ref 4):  

Population in the area

Total land area occupied by the community

Land use (areas of different types of land use)

Fuel use by source (electricity, natural gas, coal, petroleum, biomass, etc.)

Number of road vehicles and miles travelled

Type, age and number of housing units 

Waste and recycling

Food consumption

Goods purchased

Services used 

Nevertheless in most circumstance for a regeneration area of a city, large assumptions have to be 
made normally through “top-down” extrapolation from national or regional input-output statistics, 
known as compound footprinting (Ref 5).  Data can also be built up from considering all individual 
items of consumption e.g. from Life Cycle Analysis of products and components, known as com-
ponent footprinting. In reality for a rehabilitation area of a city both methods of data acquisition 
are likely to be used. 

status (well established, or experimental)

The idea of footprinting was created in 1993 by Wackernagel and Rees (Ref 6), and has been con-
siderably developed over the decade since its inception.  As international cooperation and data 
standards have developed the Ecological Footprint is becoming a well respected method in wide 
use by governments, communities, and businesses to monitor current ecological resource balances 
and to plan for the future. Increasingly advanced data capture and international cooperation 
means that good data sets now exist at the national or city scales for a wide range of the affluent 
countries and regions in Europe and North America and footprinting is being used to make com-
parisons between countries and cities. However, due to the assumptions and extrapolations that 
have to be made it is not without its detractors – explored in the swot analysis below. Its use as an 
environmental sustainability assessment at the scale of whole cities is increasingly common, but 
still relatively rare for assessing the impact of a rehabilitation area of a city district.  

3. Evaluation step(s)*

As its primary role is to make explicit the environmental impact of the whole community Ecological 
Footprint is most appropriate to Step 1: Diagnosis and Step 5: Monitoring.  However, as it is a form 
of resource accounting it can be used to assess anticipated changes to resource consumption as 
a result of the proposals included in a rehabilitation plan or programme (Stage 3 Programming).  
Simple forms of self assessment programmes are available (Ref 7) to enable individuals to assess 
their personal footprint which can help in enhancing citizen’s awareness of the resource implica-
tions of their lifestyle – useful to Step 1 and Step 2 (Visioning)

4. Stakeholders*

a) applying the method; 

Ecological Footprinting is usually undertaken by specialist consultants (or researchers) under the 
direction of planners and urban designers. There are simple self assessment software programmes 
available (Ref 7) that allow individual citizens assess their personal footprint. 

b) the decision-making process

The output of Ecological Foorprinting is represented by a single indicator, i.e., the additional 
land surface needed to support the community. As such it is easily understood and used by all 
stakeholders. However action(s) to reduce the footprint will require interpretation by planners and 

•

•

•

•

•

•

•

•

•

•
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consultants for effective understanding by elected representatives and citizens.

5. Sustainability Issues*

Ecological Footprinting explicitly links Area 1 (land use) and environmental impacts 
- Area 4. 

6. Scale of assessment*

a.   space (the spatial dimension of the application)

Ecological Footprinting can be addressed at all the spatial scales.  It is usually used at scales 3, 3 
and 4 

b.    time (the temporal dimension covered by the application)

Ecological Footprinting analysis usually addresses annual statistics and so in terms of the assess-
ment its time frame is short-term. However it is aimed at benchmarking the current consumption 
of the community, as represented by the footprint, with a view to setting targets for reducing con-
sumption and reducing stress on the environment in the future. Therefore it has implications over 
medium-term and long-term timeframes.

7. SWOT analysis (strengths, weaknesses, opportunities, threats)

Strengths, 

Ecological Footprinting aggregates the consumption of resources associated with a wide range of 
human activities to a single indicator – namely the surface area necessary to support the popula-
tion in the community under consideration without degrading the environment.  It makes explicit 
the degree of ecological overshoot, i.e., the additional amount of land and sea surface necessary 
to support a particular community. This makes Ecological Footprinting a powerful and resonant 
means of measuring and communicating environmental impact and sustainability (Ref 8). The 
concept is easily understood by non-specialists and this is very useful in helping to change citizen’s 
attitudes to environmental degradation and more resource efficient lifestyles. 

Weaknesses, 

The main weaknesses of Footprinting are that it does not address all aspects of sustainability and 
does not make a complete inventory of all resource consumption, e.g., water consumption is not 
included, nor does it consider all of the possible pollutants.  Data is often not in a form required 
for the analysis and has to be extrapolated. It has also been criticised due to the fact that the 
carrying capacity is assumed to be fixed. Clearly man’s ingenuity and technical development can 
increase efficiency of resource use over time. Similarly agricultural production can be increases by 
technical developments. 

Opportunities,

The expanding utilisation of Ecological Footprint internationally means that standards have to be 
harmonised in order to maintain its credibility and the validity and consistency of the results.  The 
Global Footprint Network (Ref 8), has taken on the task of supporting the development of quality 
assurance standards to provide consistency in the way the method is applied regardless of where 
or by whom it is being used, 

“ensuring that the value of this important tool for sustainability planning is not lost in a confusion 
of alternative calculation strategies, reliance on different data sets and conflicting claims regarding 
what the findings represent” (Ref 8)

Adoption of these emerging standards should lead to even more widespread adoption of the 
method and its increased effectiveness as a catalyst for a sustainable future.

Threats 

Footprinting does not capture the value of a good quality environment. It estimates identify the 
minimum requirement for a sustainable existence and do not take full account of the quality of life 
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(Ref 9). Thus for those communities who aspire to a higher quality of life in the future the evalu-
ation and interpretation of the results of an Ecological Footprint would need to take into account 
the increase in the footprint to allow for a higher quality of existence.

The lack of reliable, easily accessible data at the scale of action, i.e., subsection of a city make 
it a  difficult and complex for the ordinary professional (planner or urban designer) to carry out 
unaided, without understanding all aspects of the methodology and / or employing specialist 
consultants. 
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Introduction 

Dresden, the capital of the Free State of 
Saxony, accommodates 496.000 inhabit-
ants (2006) in an area of 328.3 km². With 
a population growth since 2000, the city 
goes with Potsdam and Leipzig against 
the general tendency of shrinkage in East-
ern Germany. However, the former loss of 
population and structural changes after 
the re-unification of the German states 
left a serious legacy: no pressure for re-
using urbanised land.

The Weißeritz area is located adjacent to 
the city centre in the south west of Dres-
den, along the Weißeritz River. With an 
area of 10 square km, it encompasses 
brownfields, abandoned railway tracks, 
workers’ residential areas of the 19th/20th 
century, protected open spaces as well as 
massive road and rail infrastructure.

The LUDA project’s holistic approach of 

urban regeneration, which is based on 
stakeholder participation and linked with 
quality of life issues, enabled Dresden, 
assisted by the IOER (Leibniz Institute of 
Ecological and Regional Development), to 
start a long-lasting process of improving 
the quality of life in this disadvantaged 
area. 

This contribution discusses the imple-
mentation of the LUDA approach in the 
case area “Weißeritz” by the Dresden City 
Planning Office and the results achieved 
so far. Particular focus is put on active and 
long lasting community involvement into 
the urban redevelopment process and the 
linkage of several on-going projects that 
focus on different dimensions of quality of 
life.

9.2.3 LUDA Project – A Governance Concept and 
Management Tool for Urban Redevelopment 
in Dresden’s Weißeritz Area

Carlos Smaniotto Costa, Markus Egermann, Andreas Wurff 

ABSTRACT

This contribution discusses the implementation of the LUDA approach in the “Weißeritz” 
case area by the Dresden City Planning Office and the results achieved so far. Special 
attention is given to the involvement of local stakeholders and the integration of quality 
of life aspects into the urban regeneration process. 

Basically, the LUDA project served as platform for exchanging knowledge regarding ur-
ban regeneration in Large Urban Distressed Areas in a European context. In the Dresden 
case it was particularly used as a device to increase efficiency and steer political decision 
making towards improving the quality of life in the Weißeritz area. One important aspect 
of the LUDA project lays in strengthening the involvement of local stakeholders into the 
urban redevelopment scheme and therefore pioneering new kinds of relationships be-
tween public and community. Dresden used different methods and activities to awaken 
the community interest. The result is the community’s long-term commitment, which is 
put in the core of measures to combat urban distress. 
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The Weißeritz Case 

The Weißeritz area in Dresden has deep-
rooted and complex problems that make 
its regeneration an extremely challenging 
issue. Planners and politicians are under 
pressure to make changes towards better 
local quality of life. However traditional 
approaches and instruments of urban 
planning often are not suitable to produce 
effective, long-lasting, sustainable regen-
eration strategies.

The Weißeritz area is located in the south 
west of the city (Figure 1), along the river 
Weißeritz –this conferred the name to the 
area. An important characteristic is that 
this area is not defined by administrative 
units, but consists of different portions 
of 9 adjacent urban districts. It has dif-
ferentiated spatial features - from fallow 
industrial sites of 19th century to vacant 
office buildings from the building boom 
in 1990ies. Thus, the LUDA “Weißeritz“ is 
a “planning construct”, i.e. in the percep-
tion of the city’s planner staff it forms a 
functional, problem-oriented unity, where 
multiple disadvantages are concentred. 
The Weißeritz area traditionally had an 
important role in Dresden’s industrial his-
tory; from the 18th to the 20th century it 

was the city’s main industrial sites and 
a residential area for workers, and both 
shaped the character of the area (Figure 
2).

Nowadays, economic and demographic 
changes have a strong impact on features 
of the Weißeritz area. The loss of popula-
tion and the structural economic changes 
within the last 17 years shaped the current 
picture of the Weißeritz area. Although 
currently enjoying the moderately growing 

population and economy found 
in the entire city, the Weißeritz 
area still suffers the dramatic 
changes of former years. This 
situation is most significantly 
mirrored by the low or non-ex-
istent pressure for land use by 
the private sector. One reason 
for this is the area’s poor im-
age, due to its destroyed urban 
structure caused by World War 
II and by giving up land uses in 
great quantities after 1990. The 
low demand on land use causes 
a large amount of wasteland, 
empty housing and land uses 
which are not appropriate for a 
central location within the city. 
As Weißeritz has failed to attract 
significant alternative employ-
ment, the regeneration of the 
area is aggravated by differ-

ent problems: old industrial estates with 
contaminated land and refuse dumps, a 
former public and private priority setting 
for investments that was disadvantageous 

Figure 2: Dresden Weißeritz – an impression. 
Photo: Dresden 2005

Figure 1: The territory of the municipality of Dresden and 
in white the Weißeritz Area. Map: IÖR 2007
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for the Weißeritz area, a lack of consent 
between property owners and city admin-
istration, and a weak involvement of pri-
vate and public stakeholders. 

The numerous brownfields are a problem 
to overcome, but they are also a potential, 
since they can be transformed into both 
permanent and intermediate used public 
open spaces and thus, serve the popula-
tion for recreational and leisure activities. 
In fact, the revitalisation of this former 
industrial area is strongly linked to open 
space planning. The implementation of 
a green corridor connecting the city cen-
tre to Dresden’s hinterland through the 
Weißeritz area, is seen as key project that 
together with others, e.g. the promotion 
of small and middle-sized enterprises, 
should support the revitalisation process. 
The green corridor is also a step towards 
changing the desolate character and the 
poor image of the area. Therefore, en-
hancing the quality of the open spaces 
is a building block of the urban develop-
ment strategy. The still-existing remnants 
of urban structure such as parks, squares, 
industrial monuments and historical sites 
can serve as initials of investment and 
become a catalyst in the regeneration 
scheme.

The LUDA analysis of the area, based on 
the five LUDA dimensions of quality of 
life1 , showed that large parts of Weißeritz 
are characterised by low public involve-
ment. Thus and because local actions and 
stakeholders’ active commitment were 
identified as a key driver to boost the 
rehabilitation process in large urban dis-
tressed areas, the LUDA approach for the 
regeneration of the Weißeritz area put the 
focus on community involvement. 

The LUDA analyses also demonstrated 
that several projects and programmes 
running in the Weißeritz area focus on 
different dimensions of quality of life, but 
are rarely linked with each other, neither 
in the city administration nor in spatial 
1 Luda dimensions of quality of life are ‘Socio-cul-
tural Conditions’, ‘Economic Conditions’, ‘Urban Structure’, 
‘Environmental Conditions’ and ‘Community and Institutional 
Capacity’. For detailed information see paper: Monitoring the 
Quality of Life in Urban Regeneration by C. Westphal.

terms in the area itself. Thus, the LUDA 
approach in Weißeritz provided also an 
umbrella for spatial and process-related 
integration through the linkage of dif-
ferent projects and programmes already 
running in the area. 

Finally, the analyses of the area explored 
that LUDA Weißeritz is not in homogenous 
bad condition, but consists of adjacent 
“pockets” with problems and potentials 
related to all five dimensions of quality of 
life. Thus, also ascertaining the potentials 
in all dimensions and link those with the 
regeneration process became another is-
sue in the Weißeritz area.

Activating community 
involvement

Fostering identification and involvement 
of local stakeholders was a key working 
field within the project. While active in-
volvement of local stakeholders in urban 
regeneration processes is often a chal-
lenge on its own, the special challenge in 
this case was the largeness of the area 
(10 square km). Existing initiatives and as-
sociations were focussing only on spatial 
parts or special topics so far, rarely linked 
with each other and selective involved in 
city development issues.

At the beginning of the LUDA project 
mainly bilateral and project related con-
tacts between the city administration and 
local stakeholders had been existing. At-
tempts to include latter actively into the 
planning process had rarely been under-
taken until then. Instead local stakehold-
ers had just been introduced in meetings 
to the city’s future planning. Pretty often 
this became a balancing act for the city 
administration and politics, since local 
stakeholders felt their needs and concerns 
not incorporated. In order to avoid such 
situations in future, stakeholders should 
be merged in the context of the LUDA 
project actively and durably into the re-
generation scheme. Target audience were 
local residents, small and medium enter-
prises, associations, citizens’ initiatives 
and politicians.
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To raise awareness for the Weißeritz area, 
the Dresden City Planning Office initiated 
as a first measure guided walking tours 
through different Weißeritz neighbour-
hoods. These tours aimed at arising public 
interest and establishing or strengthening 
the contacts. During the tours the par-
ticipants were particularly informed about 
the existing potentials, often with histori-
cal value (e.g. industrial monuments, lo-
cal recreational areas) and also about 
current developments and plans for the 
area (e.g. development of green corridor, 
measures for flood protection, progress in 
the rehabilitation scheme) (Figure 3). In 
this way several first contacts were made 
with different local stakeholders that had 
a potential interest in an involvement in 
urban regeneration issues. 

As a second action the Dresden City Plan-
ning Office promoted several exhibitions 
of student works. Presented were results 
from diploma thesis and semester projects 
that were dealing with the Weißeritz area, 
elaborated either by landscape architec-
ture or geography students. This coopera-
tion with Dresden’s Universities was initi-
ated to especially promote the potentials 
of the Weißeritz river banks as recreation 
and leisure area. Moreover, the results in-
cluded useful ideas regarding designing 
details for different parts of the river.

Both activities aimed at sparking the in-
terest of local stakeholders in their living 

and working environment and increasing 
the identification through emphasising 
the unique history and development po-
tential of the area. Now it was time to go 
the next step.

Creating a Communication 
Platform

While the first activities served the infor-
mation transfer in order to increase the 
interest of stakeholders in the redevelop-
ment scheme, in the further course of the 
project another goal was set: strengthen-
ing the project as communication plat-
form for the entire Weißeritz area. This 
should bring together a network of differ-
ent public and private stakeholders, the 
different neighbourhoods and the differ-
ent programmes and activities within the 
area. Among latter rank in particulary the 
different redevelopment areas, including 
several measures co-financed with re-
sources from the European Regional De-
velopment Fund (ERDF) and other projects 
for flood management and historical sites 
protection as well as for promotion of 
economic and traffic infrastructure devel-
opment

For this purpose the City Planning Office, 
the IOER, and the Office for Urban Man-
agement and Environmental Planning, 
which is in charge of the implementation 
of measures financed by ERDF funds, or-
ganised a series of workshops. In the five 
workshops representatives of different city 
administration departments, politicians, 
entrepreneurs, inhabitants and scientists 
discussed the revitalisation process and 
scheme.

The first workshop brought together all 
offices of the city administration with 
running programmes and projects in the 
LUDA Weißeritz. It targeted at exchang-
ing information, exploring synergies and 
agreeing upon a common strategic pro-
cedure. The following workshops were or-
ganised as moderated discussion forums. 
Beside local stakeholders, experts from 
other cities with experiences in urban re-
development schemes were also invited. 

Figure 3: Participants of the tour were informed 
by the staff of the City Planning Office about 
the planning activities. Photo: IÖR 2005
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These workshops served under the slo-
gan Stadtentwicklung im Dialog (Urban 
Development in Dialogue) to channel 
the different interests and suggestions on 
the improvement of the quality of life in 
Weißeritz (Figure 4). Themes treated were 
the promotion of economic development, 
the redevelopment of brownfields, green 
space development and the revitalisation 
of an isolated residential district.

All stakeholders very quickly came to the 
conclusion that this communication proc-
ess opened new perspectives and chances 
for all parties involved. While the local 
participants could be comprehensively 
and directly informed about current plan-
ning, the city administration and politics 
got the opportunity to promote the goals 
and programmes, explain planning back-
grounds and thus increase the acceptance 
for the intended measures.

During the second workshop a roundtable 
was created. This is a forum for all stake-
holders interested in active participation 
in improvements towards better quality of 
life in Weißeritz. The first common project 
of this forum is a hiking trail trough the 
area linking its potentials and interesting 
places. To mark this trail over 20 informa-
tion boards are being prepared, with con-
tributions predominantly from the locals. 
To finance this trail both funding from the 
European Regional Development Fund 
(ERDF) and private sponsorships will be 

used. The idea of having regular round-
table meetings in different locations in the 
Weißeritz area, organised by the partici-
pants involved, also found good accept-
ance.

Today, this roundtable is already an insti-
tutionalised facility. Planners, politicians, 
entrepreneurs, inhabitants and scien-
tists participated in the eleventh meeting 
in February 2007, long after the LUDA 
project ended.

LUDA as a Learning Process 
– Dresden’s Experiences  

The Dresden municipality has a guideline 
for the European work. It is the basis for 
the active co-operation of the city in Eu-
ropean projects and networks. The city’s 
principal purpose lays in the exchange of 
experience and knowledge among Euro-
pean partners. Within the LUDA project 
the City Planning Office could, in a pe-
riod of three years, accompany and gain 
experiences of planning and development 
through the development of five other Eu-
ropean large urban distressed areas.

The knowledge transfer in the project 
was enhanced via workshops and confer-
ences, through the scientific evaluation 
exchange of the improvements in the six 
partner cities, and the analysis of further 
reference areas in twelve other cities. Al-
though the approaches of other cities are 
not directly transferable to Dresden due 
to different frame conditions, they never-
theless serve as an important pool of ex-
periences, on its basis own new ideas can 
be develop and carried out. To mention 
are in particular the enhanced knowledge 
on different procedures for integration of 
local stakeholders into the urban redevel-
opment process as well as strategies for 
urban redevelopment with small financial 
budgets or without financial supportive 
programmes.

Another exchange of knowledge within 
the LUDA project, in fact between stake-
holders at local level, in this case within 
the Weißeritz area, was explored in this 

Figure 4: Local stakeholders in dialogue with 
Dresden’s city administration and researchers.   
Photo: IÖR 2005
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article. The LUDA results of the scientific 
analyses, based on the five dimensions of 
quality of life, improved the empirical da-
tabase of the City Planning Office, which 
represents an important base for prepar-
ing decision making. Conclusions from 
that analysis were the basis for several 
actions within the LUDA project, first of all 
aiming at community involvement.  

Perhaps the most valuable experience 
made was the strengthening an active 
integration of local actors into the urban 
redevelopment scheme for the Weißeritz 
area. This happened through different 
ways, like guided tours and exhibitions. 
This way many participants could add 
their local-specific knowledge to the proc-
ess. This was also an effect of the work-
shops. Apart from external experts’ as-
sessments, the detailed knowledge of the 
place by local actors could be considered 
in future planning activities. Finally, the 
regular roundtable, created by the LUDA 
project, is revealing as a long term activ-
ity, continuing with the exchange of ideas 
and knowledge. The detailed knowledge 
of participants about the Weißeritz area is 
still an issue of local capacity to mobilise 
potentials of the area.

Beyond these visible improvements, an 
added value of the LUDA project is its 
strategic approach to link urban rede-
velopment measures with aspects of the 
improvement of the quality of life. This 
linkage made obvious that there are no 
distressed areas with uniform problem 
constellation, as it appears when only 
one dimension is taken into account (nor-
mally urban structure). Past urban rede-
velopment programmes often proceeded 
from a homogeneous problem situation. 
Therefore, supportive programmes most-
ly have a limited sectoral approach, e.g. 
with slanted investment towards structur-
al, technical and/or traffic infrastructure, 
acting on the wrong assumption that the 
improvements would automatically affect 
other dimensions. This one-sided orienta-
tion of programmes forces municipalities, 
among them Dresden, to little integrative 
procedures. The LUDA approach points 

out ways the necessary integration can be 
carried out,  including rescaling the spa-
tial dimension, understanding urban dis-
tressed areas not as homogeneous prob-
lem areas, and through linking together 
the different measures and projects that 
contributing to the improvement of the 
quality of life. This also includes shifting 
the priorities within the public adminis-
tration, e.g. allowing administration staff 
to spend more work time for managing 
the contacts with local actors. Due to the 
strained personnel situation in the City 
Planning Office, this remains a big chal-
lenge in the future. 

Finally, participating in the LUDA project 
also offered the city Dresden the possibil-
ity to act on European level, to strengthen 
the contact to other European large cities 
and participate in strategically important 
networks. For example, Dresden is partic-
ipating in the urban regeneration group, 
initiated and led by the Municipality of 
Florence, in the Eurocities-Network.

LUDA Is More than Planning Re-
generation - An Outlook

Many European cities need approaches, 
methods and instruments which can help 
their planners and politicians in the efforts 
to improve the quality of life in large urban 
distressed areas and to reintegrate these 
again into the urban fabric. To develop 
such impulses was the principal purpose 
of the LUDA project. 

Dresden’s urban regeneration scheme 
evidences two major results as project 
outcomes. First, the LUDA project opened 
new perspectives for urban development 
in Dresden by linking urban revitalisation 
efforts with aspects of the quality of life. 
The spatial structures and differentiation 
patterns of use and distress in Weißeritz 
underpin the LUDA approach, in particu-
lar the differentiation into the five dimen-
sions of the quality of life. Then the LUDA 
methodological approach strongly relies 
on political and institutional advocacy. 

And this is the second important aspect 
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of the LUDA project - strengthening the 
involvement of local stakeholders into 
the urban redevelopment scheme and 
pioneering new kinds of relationships 
between public and community. The com-
munity’s long-term commitment is under-
stood as a way to combat urban distress. 
This increased the effectiveness of the 
proposals and brought news issues onto 
the regeneration agenda.

Dresden additionally shows that without 
intensive financial expenditures, small but 
valuable accents can be set for improv-
ing the quality of life in urban distressed 
areas. This might be of interest in future 
urban redevelopment schemes, and not 
only in Dresden.
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