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AbsTRACT

Industry leaders promoting Environmentally Sound Technologies at the 

2008 UNFCCC meeting in Poznan were enthusiastic about entering a 

new ‘ecological age’ which embraced the concepts of Ken Boulding’s 

closed economy and used natural processes to replace ‘industrial age’ 

technologies and cowboy economies. Policy makers are increasingly 

recognizing the values of natural systems, for example, through the 

ecosystem approach of the Convention on Biological Diversity, the 

Millennium Ecosystem Assessment and the Economics of Ecosystems 

and Biodiversity initiative. These policies are being implemented 

through payments for ecosystem services, for example the proposed 

REDD+ policy for carbon capture. A major benefit of ecologically-

based solutions is the potential for multiple benefits including provision 

of unpriced public goods like biodiversity. However, the appropriate 

institutions need to be in place – as Douglass North emphasized in 

his 1993 Nobel Prize speech ‘if the institutional framework rewards 

piracy then piratical organizations will come into existence’. 

Some care needs to be taken otherwise the ecological age will be 

populated by just as many cowboys and pirates as the industrial age.

INTRodUCTIoN

One of the objectives of the 14th conference of the parties to the 

United Nations Framework Convention on Climate Change in Poznan, 

Poland, was to come to an agreement on technology transfer (Lovett 

et al., 2009). The meeting was held in a large trade centre and there 
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were many exhibitions from industries promoting ‘environmentally 

sound technologies’. The aim of the Poznan technology transfer 

agreement was to enhance mechanisms by which technologies from 

industrialized countries could be transferred to those countries which 

are the process of developing. The technologies should not be polluting 

so that developing countries can follow a path of economic growth that 

does not compound the environmental damage historically caused by 

industrialization, particularly the release of greenhouse gases through 

the burning of fossil fuels, thereby fulfilling the sustainability criteria of 

meeting the needs of present generations without compromising the 

ability of future generations to meet their own needs (United Nations, 

1987). 

I was at the Poznan meeting to review different arrangements by which 

technologies could be transferred (e.g. Morsink et al. 2010) and was 

holding discussions with industry leaders attending the conference. 

Two comments in particular stand out from those discussions. The 

first was ‘we are entering an ecological age’. We are moving from 

an industrial age operating in what Ken Boulding called a ‘cowboy 

economy’ (Boulding, 1966) with non-renewable resource extraction 

and economic returns measured by throughput; to one which 

follows ecological principles of recycling, growth and renewal, in 

what Boulding called a ‘closed economy’ where economic success 

is indicated by the inputs and outputs being sustainably linked. The 

second comment was ‘industry is ready for climate change, we have 

the technologies in place, policy makers just have to agree’. The 

implication is that responding to the threat of climate change might 

not be as costly as some commentators envisage, on the contrary, 

increased environmental regulation might enhance competitiveness 

and innovation as envisaged under the ‘Porter Hypothesis’ (Porter & 

van der Linde, 1995). The hurdle is not technological or economic, but 

what appears to be a simple obstacle of reaching an agreement so that 

humanity can use the ‘ultimate resource’ (Simon, 1981) of intelligence, 
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adaptability and inventiveness to create a self-sustaining world. The 

industry leaders also referred to the increasing use of ecological 

engineering, in other words the use of living ecosystems to provide 

services such as sewage treatment, lowering risks of damaging floods 

and sequestration of carbon. Indeed, the Poznan conference was 

notable for discussions on Reducing Emissions from Deforestation 

and Forest Degradation in Developing Countries (REDD+) as a way of 

both lowering greenhouse gas emissions (GHG) from land use and also 

absorbing them through natural photosynthesis. The rise of REDD+ in 

the negotiations made one observer comment that Poznan was ‘the 

forestry CoP’ and it is interesting to contrast the emphasis on forestry 

to the use of technical carbon capture and storage (CCS) methods at 

the conference.  CCS for scrubbing GHG from power station emissions 

was put forward at the Poznan meeting by a number of developed 

countries for inclusion in the Clean Development Mechanism funding 

process, but was rejected by some developing countries because it 

offered no added value and only represented a long term cost. REDD+ 

however, is favoured because it has multiple benefits including 

biodiversity conservation, water regulation, soil conservation, timber, 

non-timber forest products and the possibility of payments to rural 

communities. The theme of payments for ecosystem services is not 

only limited to the UNFCCC, they are also central to discussions at 

the October 2010 Convention on Biological Diversity 10th Conference 

of the Parties in Nagoya; and these discussions in turn build on the 

international economics of ecosystems and biodiversity (TEEB) project 

that was launched in the 2007 Potsdam Initiative and which are 

becoming part of European approaches to landscape management.

Moving from the industrial age to a new ecological age requires 

some substantial agreements to be made so that the existing order 

and open economic systems can be reframed. Agreements help 

build the institutions that structure human interaction (North, 1993). 

These institutions can be formal, such as rules or laws, or informal, 
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such as social norms or codes of behaviour. The way that institutions 

are arranged determines the cost of interaction, and if the costs 

are greater than the benefits then agreements are not sustainable 

and will fall apart. Without functional agreements then there will 

be chaos, and one of the most important things we have to do is 

devise institutions that maintain our functioning ecological systems.

This lecture first discusses the concept of ecosystem services. These 

are the benefits that are provided to us by the natural environment. 

Secondly it gives a break-down of the different types of environmental 

values that are recognized, including both those of direct benefit 

to us and those which are of an indirect benefit either through our 

recognition of their own intrinsic value or because of potential future 

values. Thirdly it discusses ways in which we can structure the linkage 

between ourselves and the natural environment. Values of the natural 

environment are surprisingly large, but that does not mean they are 

expensive. Much of what we gain from nature comes at no cost, but it 

does require stewardship. We have to work with the environment to our 

benefit, the benefit of future generations and to the benefit of nature 

as a whole. In the final section of the lecture I will give an example, 

drawing on my own experience in Tanzania, of how an institution 

for ecological engineering, the application of market mechanisms 

to carbon trading, is maturing. Despite the clear need for moving 

towards a closed, ecological, economy, there are some surprising 

twists in the tale of development of the institutional framework.

sTEwARdshIp

Stewardship of our natural environment is fundamental to our survival. 

Nature provides us with food, water, building materials and energy. But 

it is much more than this: our natural environment is multi-functional 

providing goods and services that include both provisioning and 
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cultural components. We are ourselves part of the natural environment 

and we enjoy and appreciate its beauty, the many plants and animals 

which we share our lives with and the vibrant complexity of healthy 

ecosystems. This positioning of humans within the environment 

represents inter-connectedness, both spatially within the present time, 

and temporally as a result of past actions and future effects. We have 

the responsibility to look after our environment in a sustainable way 

so that future generations are able to meet their needs, just as we 

have been able to meet ours. Stewardship here represents a societal 

goal in the sense of an Aristolean ‘telos’, it is something that society 

aspires to, even if it cannot be perfectly reached. From this high level 

goal flow other goals such as environmental bequests for future 

generations and protection of intrinsic value. A stewardship ethic helps 

us to make difficult decisions when we have to assess the trade-offs 

of development decisions. It does not involve weighing up of costs 

Figure 1. A Mill. Plate 23 for English Landscape Scenery. Mezzotint on steel. London, 1855. By David Lucas,  
 an engraver commissioned by the landscape painter John Constable to produce a series of pictures of the  
 English countryside.
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and benefits, rather it is the judgement of rights and responsibilities. 

This judgement is more appropriate to public goods than seeking a 

market based solution or generating prices for non-market goods.

Over millennia we have worked together with our natural environment 

to create the landscapes we see today, historically terraforming or geo-

engineering large parts of the planet to meet our needs for forestry, crop 

growth or livestock grazing (Lovett & Poudyal, 2006). Sometimes we 

forget that we live in landscape determined by economic activity and 

there has been a long process of interconnection between the natural 

environment and people. The classical European landscape of fields, 

hedgerows, trees and rivers is a working landscape (Figure 1). Fields 

providing food, hedgerows and trees yielding firewood, fruits, livestock 

fodder and timber, rivers as a transport route and source of fish. This rich 

mosaic of habitats also provides homes for many other species, otters 

and water voles in the rivers, orchids in the meadows, fragrant flowers 

in the fields, songbirds in the hedgerows. These intrinsic, public good 

values of biodiversity are a part of stewardship which yields ecosystem 

goods and services. Not all species are of direct use to us, but they give 

us pleasure through sight, sound and smell. Even knowledge of the 

existence of grand scenic wonders (Krutilla, 1967) such as mountains, 

moorlands or coastal bays can brighten our spirits and is a fundamental 

part of our heritage and sense of place. The ecosystem approach adopted 

by the signatories of the Convention on Biological Diversity aims to 

promote integrated management of our natural resources (Box 1).

6026 Oratieboekje Lovett.indd   9 18-11-10   14:41



10

Landscape and environmental values are maintained when they 

are of direct benefit and there is a strong linkage with nature. This 

linkage represents inter-connectedness, but it is also important for 

economic efficiency in the Pareto sense in that when tight linkages 

exist it is not possible to make someone better off without making 

someone worse off. In many cases we are missing the appropriate 

institutions to make an economically efficient connection between 

our activities and their impacts on the environment. This is an 

important principle underlying the concept of Coasian links (Coase, 

1960) between producers of environmental goods and consumers. A 

forester ensures that trees replace the ones cut; a fishermen keeps 

lakes and rivers well stocked; a farmer relies on good quality soil. In 

this we maintain our natural ‘green infrastructure’ which buffers us 

against environmental change, providing resilience and adaptation. 

But sometimes the link becomes broken or the connections are too 

remote. A modern farm no longer needs trees in hedgerows to provide 

wagon wheels and large fields are much better suited to mechanized 

CoNvENTIoN oN bIoLoGICAL dIvERsITy - ECosysTEm AppRoACh

‘The ecosystem approach is a strategy for the integrated management of 

land, water and living resources that promotes conservation and sustainable 

use in an equitable way. Application of the ecosystem approach will help 

to reach a balance of the three objectives of the Convention. It is based on 

the application of appropriate scientific methodologies focused on levels of 

biological organization which encompass the essential processes, functions 

and interactions among organisms and their environment. It recognizes that 

humans, with their cultural diversity, are an integral component of ecosystems.’

http://www.cbd.int/ecosystem/

Box 1. Functional aspects of biodiversity are recognized in the Ecosystem Approach of the Convention on  
 Biological Diversity.
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ploughing and harvesting. Foresters obtain higher timber yields with 

monocultures of exotic trees rather than mixed native woodlands. 

Water companies use treatment works to for sterilizing water rather 

than relying on clean natural sources. Moreover, the institutions can 

be established to maintain hegemonies of power. Upland moorlands 

are maintained by rich landowners for grouse shooting rather than 

explicitly for maintaining wider socio-ecological benefits. National 

parks and game reserves, such as Yosemite, Serengeti or Selous, 

created for the preservation of wildlife and scenery for future 

generations are put in place at the expense of traditional ownership 

rights with local people dispossessed and access limited to elites.

Application of methods for increasing production of a limited range 

of highly valued outputs from agriculture and forestry, such as one 

type of fruit or tree, can also cause a loss of benefits. Although 

there are economic gains from the application of technological 

innovations to management of natural resources, there are costs to 

these changes. Loss of our native plants and animals can mean loss 

of crop pollinators or natural pest control. Increased use of fertilizers 

can result in contamination of ground water. Larger fields and 

disappearance of woodlands can mean faster run off during storms 

leading to floods which are no longer absorbed by water meadows 

if these have been given over to development. We need to avoid the 

consequences of damage to our environment by recognizing the wide 

range of values we place on nature and the benefits that we gain. 

whAT ARE ECosysTEm sERvICEs?

The ecosystem is all around us and we are integral part of it. Ecosystems 

are in cities, oceans, rivers, lakes, mountains, fields and forests. 

Humans and their natural environment are closely inter-connected, it 

is not an option for us to make decisions that exclude environmental 

6026 Oratieboekje Lovett.indd   11 18-11-10   14:41



12

values. We have the ability to make profound modifications to 

ecosystems. For example we can make structural changes to the 

living component through agriculture and forestry, plant crops to 

provide more food and trees for timber. Or we through building cities, 

roads and flood defences we can change the nonliving environment, 

which in turn affects the living component, including ourselves. When 

we make these alterations to ecosystems we change their dynamic 

interactions and change the benefits that flow from them. The broad 

definition of ecosystem services is recognised by the Millennium 

Ecosystem Assessment and is used as a standard in Europe (Box 2). 

It also conforms with the concept of Environmental Assessments as 

outlined by Directive 2001/42/EC and Article 174 of the European 

Treaty which include social attributes such as cultural heritage and 

sustainable development as criteria in addition to flora and fauna.

Ecosystem services include benefits that give us provisions. By 

planting crops and trees we can increase the supply of food and 

timber from the ecosystem. Ecosystems also regulate flows of water, 

ameliorate climate and clean up waste. By changing vegetation on 

mountain catchments we can control water run off and quality. At 

a local scale trees can provide shade from the sun, at a larger scale 

forests can change the climate of whole regions and soak up green 

house gases by absorbing carbon from the atmosphere through 

photosynthesis. Ecosystem services also include the many cultural 

benefits we derive from our natural environment. A walk in a park 

or the countryside; joy from seeing fields of meadows; peace and 

tranquillity of remote hills or just the pleasure of being in a garden. 
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whAT TypEs of vALUEs do ECosysTEms pRovIdE?

A single ecosystem can provide many different values and they are 

often interrelated. For example, an upland moorland might provide a 

livelihood for sheep farmers, a source of water for cities, a habitat for 

rare plants and animals, carbon storage in the soil and peat and a place 

for recreation.

Ecosystems are a complex and dynamic association of plants and 

animals. This creates an ‘infrastructure’ within which we, and all 

other species, live. Environmental values are thus more than a 

simple sum of the parts, a whole healthy ecological infrastructure 

helps to bring out the values of all its components. The goods and 

services produced by the natural environment are useful to us in 

many ways. Our food and timber comes directly from nature, as do 

opportunities for recreation and learning. Other natural values help in 

the production of things that we use, such as bees pollinating food 

crops, lady birds controlling aphids, regulation of floods and organic 

fertilization of soil. By maintaining a healthy natural environment 

we are also keeping opportunities to reap benefits in the future.

The Millennium Ecosystem Assessment report gives a definition of an ecosystem:

‘An ecosystem is a dynamic complex of plant, animal and micro-organism 

communities and the nonliving environment interacting as a functional unit…’ 

Ecosystem services are defined as:

‘Ecosystem services are the benefits people obtain from ecosystems. These 

include provisioning services such as food, water, timber, and fibre; regulating 

services that affect climate, floods, disease, wastes, and water quality; cultural 

services that provide recreational, aesthetic, and spiritual benefits; and 

supporting services such as soil formation, photosynthesis, and nutrient cycling.’ 

Box 2. Millennium Ecosystem Assessment definition of ecosystem and ecosystem services.
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We also place values on the environment by simply knowing that a 

species of ecosystem exists. Thinking about the existence of clean 

seas rich in marine life, clear running rivers and wild mountains; 

or rare flowers and animals can give us significant pleasure and a 

feeling of loss if they are gone. We also want to bequeath a healthy 

natural environment to future generations so that they have the same 

opportunities that we had and have access to nature’s benefits. In our 

stewardship of the environment we need to ensure that we consider 

the environment as a whole and the multifunctional values that it 

brings us now and in the future.

how do wE ImpRovE oUR LINkAGE wITh ThE NATURAL ENvIRoNmENT?

The closer we are to our natural environment, the greater we appreciate 

its value. Let us take water as an example. In many countries is 

transported to every home, often having travelled a considerable 

distance. The water provides a direct link between people and many 

of the natural values. If the water came from an underground aquifer 

then land use and climate change affect recharge of the water storage. 

If it came from hill catchments then the type of agriculture, forestry or 

moorland management will affect both the quality and quantity of water 

produced. Upland land owners are not only farmers of sheep, foresters 

or custodians of grouse-moors, they are also producers of water. 

In some countries, such as the UK and US, water companies are now 

working closer with farmers to improve water cleanliness and supply. 

This is Coasian Bargaining between the producer and consumer of an 

environmental good. Appropriate institutions are needed to ensure 

Coasian Bargaining is possible and there is economic efficiency 

through good linkages. Lowland farmers are being encouraged to 

reduce applications of fertilizer and so lower the amount of nitrates and 

phosphates entering the water supply. Institutional arrangements in 
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the UK include enforcement of Nitrate Sensitive Zones in which good 

agricultural practice is required to prevent nutrient leakage. In the UK 

uplands, moor land owners are being encouraged to block drainage 

ditches to enhance the production of peat bogs. This has multiple 

advantages, not only is the water made cleaner but also the amount of 

carbon stored increases and so helping to remove greenhouse gases 

from the atmosphere and mitigate climate change. As an added bonus 

the rewetted peat bogs improve wildlife habitats for both plants and 

animals.

dECIsIoN mAkING ANd ThE NATURAL ENvIRoNmENT

Social decision making can be essentially based on three different 

types of ethical positions. Decisions orientated towards final 

consequences can be utilitarian in that they are for the benefit 

of society as a whole irrespective of their effects on individuals. 

Or they could be deontological and obey duties and rules, even 

if those rules lead to bad consequences. Or they could be directed 

by virtuous actions towards a goal – what Aristotle called a ‘telos’ 

– for society even though the goal might never be achieved.

It is important that all the different types of environmental values are 

fully recognized and incorporated into decisions that affect use and 

quality of both land and sea. Sometimes including environmental 

value into decisions can make straight-forward economic sense.  

Natural processes produce clean water, reduce flood risk, manage 

coastal erosion, pollinate crops and store carbon. These processes 

can be cheaper than man-made alternatives and so represent good 

value for money. This is straight forward utilitarian decision making - 

the best decision is the one which offers society as a whole the best 

value based on a cost benefit analysis. Institutionally, what we have 

to do is ensure that the appropriate linkages are made so the values 
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are properly represented in decision-making so that producers of 

the environmental good, such as water or carbon, are linked to the 

consumers by appropriate payments. This can be achieved by creating 

a market mechanism for environmental services in which the goods 

and services are assigned a monetary value. Coasian bargaining 

between the producer and consumer of the services takes place when 

the appropriate institutions enable this to happen. There can also be 

substantial costs associated with not protecting the environment and 

these can be avoided by taking action now to prevent damage in the 

future, for example by enhancing urban green space, maintaining 

flood meadows, planting forests, rewetting peat bogs and enabling the 

natural building of sea defenses such as salt marshes and dunes. This 

is application of the precautionary approach to cost benefit analysis. If 

the risks are well known then it represents an actual saving, but if there 

is uncertainty then it is insurance. Nonetheless, when making choices 

based on financial returns it is important not to confuse a moral choice 

with a cost-benefit choice. Many natural values are irreplaceable and 

this places a heavy burden of responsibility on decision makers. To 

quote Sophocles: ‘Ignorant men don’t know what good they hold in 

their hands until they’ve flung it away’. There is a danger that monetary 

values will be generated and market mechanisms used to make decisions 

about environmental services that cannot be placed in the market-

place, thereby confusing different types of entitlements. For example, 

property or liability rules cannot be applied to values which should be 

protected under inalienable entitlements (Calabresi & Melamed, 1972).

Laws and regulations are used to recognize the value society places 

on particular species of plants and animals or noteworthy natural 

vistas or ecological habitats. There are significant costs associated 

with this form of decision making so the social, public good, benefits 

are emphasized and the decisions are based on ‘citizen’ rather than 

‘consumer’ choice (Sagoff, 1998). Protected species are often rare 

or of particular interest and beauty. These laws help us to protect 
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those species through designations such as sites of special scientific 

interest, national parks or internationally recognized areas such as 

Special Conservation Areas, Ramsar and Natura 2000 sites. Planning 

decisions take these designations into account to minimize the impact 

of new developments so that conservation and development can work 

together. By planning ahead costs can be reduced and the natural 

values retained, thereby enhancing resilience of the landscape to 

environmental change. The value that society places on key species 

and habitats is also recognized through payments to landowners that 

manage their property to enhance its natural value and beauty. Public 

access to the countryside is also encouraged and this brings economic 

benefits through recreation and tourism. Different approaches 

for the estimation of nature’s values as used by the Economics of 

Ecosystems and Biodiversity (TEEB) project are shown in Figure 2.

It is common goal of society to act as stewards and cherish of our 

natural heritage. This societal goal of stewardship is in the sense of 
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Figure 2. Approaches for the estimation of nature’s values (TEEB, 2010, p. 9).
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an Aristotlian ‘telos’ and represents ethics emphasizing virtue and 

moral character in our actions. The goals are desirable courses of 

action rather than ends in themselves. We value the moral imperative 

of conserving habitats and species. Many of us are actively engaged in 

voluntarily managing our natural environment through farming wisely, 

working with wildlife clubs and organizations, gardening with native 

plants or those which attract bees and butterflies, feeding birds, or 

caring for wild animals in many different ways. Voluntary action is at 

no cost to society other than cost to the individual, emphasizing virtues 

are not for profit as suggested by Thomas Aquinas, who defined the 

virtues as: prudence, courage, justice, temperance, faith, hope and 

love. As a society we recognize the importance of political prudence 

in dealing with environmental issues, the courage of those who stand 

firm for the protection of nature, justice in dealing fairly with people 

to whom nature conservation is a cost, faith in all our love of nature 

and hope that we are doing the best we can for future generations.

Inevitably decisions have to be made and we have to trade-off one set 

of benefits against another, for example development for employment 

and housing against preservation of the environment. It is in these 

cases where we need to act with integrity and in recognizing the full 

value of nature to fulfill our stewardship roles. To quote Sophocles 

again: ‘When goods collide and evils gather, we may not deny scarcity, 

we may not deny sanctity; the best we can do is to act with integrity’.

INsTITUTIoNs ANd ECoLoGy: ThE CAsE of REdd

There are clearly major benefits gained from employing ecological 

engineering. For example, in terms of carbon sequestration, tropical 

forests, which cover less than 10% of the world’s land, store 40-50% 

of carbon in terrestrial vegetation and every year they process six times 

the amount of anthropogenic fossil fuel carbon emissions through 
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their photosynthesis and respiration (Lewis et al. 2009). Moreover, as 

rising carbon dioxide levels increase photosynthetic activity, tropical 

forests are a huge net carbon sink because they are now growing 

faster than previously (Lewis et al. 2009). In contrast there is a major 

cost to environmental depletion and degradation. Recent estimates 

suggest that the cost may be as much as 6% of global gross domestic 

product, which is equivalent to around 3 trillion US dollars annually. 

89% of this cost is due to depletion of our natural resource stock, 

particularly non-renewable energy sources such as oil; with 11% 

due to the costs of the emissions of greenhouse gases and other 

atmospheric pollutants (Bartelmus, 2009). It makes economic, social 

and environmental sense to put institutional arrangements in place 

that enhance the multiple benefits gained from natural ecosystems.

I first became interested in the institutional arrangements surrounding 

natural ecosystems whilst preparing a forest management plan for 

the Udzungwa mountains, Tanzania, in 1992. The work was funded 

by the Danish development agency, DANIDA, and as such there was 

a requirement to carry out a logical framework analysis for the project 

planning matrix involving a wide range of stakeholders involved in the 

management of the forests (Lovett, 1992). We divided the stakeholders 

into two main groups, villagers and officials, and held separate 

workshops for each group. For me, the results were surprising. For the 

previous ten years or so I had worked inside the forest reserves and 

assumed that the institutional arrangements in general worked well for 

maintaining the forest ecosystem services and protecting biodiversity. 

However, the villagers stated that the main problem with forest 

management was that forest regulations prevented them from carrying 

out their normal activities – gathering of medicines, forest products for 

household implements, performing traditional rituals or even gathering 

water or taking short cuts on the way to school. In other words the 

laws did not work for the good of society as a whole. I investigated 

the forest laws further (Lovett, 2003a,b). In 1923 the new land 
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ordinance of the British Administration in what was then Tanganyika 

clearly gave rights of access to ‘natural fruits’ to the local people:

“WHEREAS it is expedient that the existing customary rights of the 

native of the Tanganyika Territory to use and enjoy the land of the 

Territory and the natural fruits thereof in sufficient quantity to enable 

them to provide for the sustenance of themselves and their families 

and their posterity should be assured protected and preserved;’

But concern amongst the foresters about maintaining the quality 

of ecosystem services, particularly in connection with water 

catchment, led to a marked change in the law regarding forest 

management and ten years later the 1933 Forest Ordinance had 

placed control of ‘natural fruits’ firmly in the hands of government:

“3.  No person shall, in any forest reserve do any of the acts or things 

following:-

(1) Fell, cut, take, work, burn, injure or remove any tree or forest 

produce;

(2) Squat or reside or build any hut or cattle enclosure;

(3) Fire any grass or undergrowth;

(4) Graze or depasture cattle;

(5) Clear, cultivate, or break up land for cultivation or any other purpose;

(6) Enter any part of a forest reserve, which, by order of the Governor, 

may be closed to trespassers; or 

(7) Deface, injure or remove any forest boundary mark.”

Subsequent analysis shows that, to a large extent, the foresters were 

correct. To the local inhabitants, land under the forest was worth 

more than the forest itself, and areas not controlled by the strict forest 

ordinance the forest has been converted to agriculture (Burgess et 

al. 2002; Hall et al., 2009; Figure 3). Values of ecosystem services 

were very different to different people: preservation of nationally 
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important water catchments or globally important biodiversity is of 

little consequence to a rural subsistence farmer in a remote mountain.

Forest law giving power vested in strict central government control 

continued until 2002 when a new law was passed granting local 

communities more control over access and management of forests. 

However, the new law is not entirely in the community’s favour. 

The State retains most of the control and has added restrictions 

by including biodiversity values with constraints on utilization of 

species listed as being of conservation concern – of which there are 

many in the biodiverse Tanzanian forests. Moreover, by transferring 

management responsibilities to local communities, the State also 

reallocated management costs. The end result was that the poorest 

members of society were proportionally bearing the greatest cost of 

forest management (Meshack et al. 2006); a finding confirmed by 

Figure 3. Forest cover in the Uluguru Mountains, Tanzania. The areas in black indicate the areas of natural forest  
 converted by local communities to agriculture between 1955 and 2000. The remaining forest is almost entirely 
 within the central government controlled forest reserves. 
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work in the well established community forest management systems 

in Nepal (Adhikari et al., 2004; Adhikari & Lovett, 2006). Power 

inequalities were also found to be self-reinforcing in forests managed 

by ejidos in Mexico where greater inequality is associated with illegal 

logging and more forest degradation (Pérez-Cirera & Lovett, 2006).

To overcome the transaction costs and equity problems of forest 

management, societal values of the forests need to be captured in some 

way. Biodiversity values are highly regarded by society, but have always 

been a financial Cinderella with areas of biodiversity importance often 

threatened by conversion to other more profitable forms of land use. 

Conservation of biodiversity is a social citizen’s choice usually covered 

by inalienable entitlements defined by law. Unless the biodiversity 

can be marketed through tourism it is difficult to direct a funding flow 

towards management. The concept of payments for ecosystem services 

aims to overcome this problem and put in place ‘missing markets’ 

(Ockwell & Lovett, 2005). In particular, costs associated with human-

induced climate change could be linked to the mitigation benefits of 

carbon sequestration through creating carbon ‘markets’ and institutions 

currently being negotiated under the UNFCCC REDD agreements. The 

funding can then be transferred from the greenhouse gas polluters 

to the communities managing the natural carbon sinks (Figure 4).

Work by Margaret Skutsch and her team has demonstrated that 

community management for carbon forestry is a viable and cost-

effective institutional arrangement (Skutsch, 2010). However, the 

upper levels of the carbon market, where money flows are at their 

strongest, are institutionally complex and geared towards immediate 

profit rather than long term sustainability. The amounts involved are 

large, the legislation complex and major polluters appear to be able to 

find loopholes whereby carbon trading works to their advantage. The 

review by Clive Spash (2010) gives figures of $US51 billion in 2007 

and $US80 billion in 2008 for the European emissions trading scheme 
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(ETS); and in Australia the white paper on emissions trading is 820 

pages long in two volumes making the institutional arrangements so 

complex that there is a lack of transparency and ‘room for manipulation 

of the process by powerful vested interests’ (Spash, 2010). 

In his 1993 Nobel Prize speech Douglass North said ‘The organizations 

that come into existence will reflect the opportunities provided by 

the institutional matrix. That is, if the institutional framework rewards 

piracy then piratical organizations will come into existence; and if the 

institutional framework rewards productive activities then organizations 

- firms - will come into existence to engage in productive activities.’ 

(North, 1993). The goal of carbon trading is to create a means whereby 

sustainability can be achieved by using payments for ecosystem 

Figure 4. Proposed national structure of REDD+ implementation in Tanzania (from Burgess et al. 2010).
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services so that we can meet the needs of the present generation, 

which includes emission of greenhouse gases during the course of 

economic activity, whilst also enabling future generations to meet 

their own needs by avoiding excessive global climate change. At 

the same time the schemes could provide multiple co-benefits, such 

as conservation of biodiversity and support to community forest 

management. The reality is that pirates have been influencing creation 

of the carbon trading institutional framework. Clive Spash points out 

that: ‘Banking and finance is another powerful sector aiming to profit 

from ETS and related sequestration projects. Financial speculators and 

bankers see permits as financial instruments which provide money 

making opportunities…. The transaction costs inherent in an ETS appear 

to be viewed by some as a source of economic growth, rather than a 

deadweight loss….. In 2008 the financial sector was in a global crisis 

having manipulated bad debts and mismanaged its own finances to 

the point of requiring international banks to seek government bailouts. 

Yet ETS proposals place a new multi-billion dollar market in the hands 

of the same people and organisations. Recent experience illustrates 

how market players continually seek new ways to profit from adapting 

institutional rules, and regulators struggle to keep-up.’ (Spash, 2010)
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conclusIons
Industry leaders at the UNFCCC Poznan meeting are right. We are 

moving into an ecological age. International and national governments, 

private investors, non-governmental organizations and local 

communities all recognize the values inherent in ecosystem goods and 

services in all their diverse forms. The case of REDD demonstrates 

the potential for ecological engineering as a way of climate change 

mitigation through absorption of greenhouse gases by forests. Equally, 

ecosystem services can be harnessed to provide renewable energy 

through production of biomass and biofuels (Luque et al., 2010; Lovett 

et al., 2010). As we go further into the ecological age and become less 

reliant on centralized distribution of fossil fuels, we will gain our energy 

through decentralized ‘energy landscapes’ combining wind, water and 

biomass. To make this possible new institutions are being put in place 

to link our economic production systems with renewable resources so 

that we develop a more closed economy. The danger is that, as funding 

flows are reorganized, pirates are stepping on board and shaping the 

new institutions to their own benefit. We need to guard against this and 

ensure that the institutional framework is crafted to reward productive 

activities.

October 2010
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