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Abstract 

A large share of environmental impacts is linked with working and living in urban areas. In densely populated spaces, a high share of consumption 
and value creation can be found. Urban factories aim to manufacture products close to the customer. Here, several stakeholders such as companies, 
employees, customers and neighborhood are involved. Urban factories also gain relevance when it comes to end-of-life treatment of products and 
(urban) waste. Along the life cycle of products we explore which stages are most commonly covered in urban factories. Based on an empirical 
study in the city of Sydney, features and motivations of urban production are identified. With the allocation of value creation steps to the product 
life cycle stages, an analysis of urban production is presented and summarized for life cycle oriented industrial value creation in cities. 
© 2017 The Authors. Published by Elsevier B.V. 
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1. Introduction 

Urbanization and urban growth have a considerable 
influence on the global economy [1]. With more than half of the 

 today and an expected 
rise to more than two thirds in 2050, cities are a main driver for 
value creation [2]. Manufacturing in urban factories can be a 
vital part of urban value creation. These urban factories can 
offer several potential benefits for companies, employees, 
customers and the neighborhood such as manufacturing 
products close to the customer and being in close distance to a 
large potential workforce.  

Historically, since the establishment of the first cities, 
producing goods and living took place in a close proximity in 
densely populated areas. With the era of industrialization and 
mass-production, manufacturing and also its negative impacts 
were concentrated in ever larger entities. Consequently, 

factories were relocated to the outskirts, often into dedicated 
industrial areas. This spatial separation of living and working 
often resulted in high commuting times and congested traffic 
infrastructure [3]. However, achievements in production 
engineering and related technologies such as modular, energy 
efficient machine tools as well as the rapid development in 
information and communication technology (ICT) have the 
potential to reduce negative impacts of manufacturing on its 
surroundings. The purposeful (re-)integration of production 
into cities can allow manufacturing companies to benefit from 
the urban ecosystem. At the same time, cities can benefit from 
the economic and social power of factories. Urban factories can 
not only be cornerstones for new business models but also 
important entities to enable an industrial symbiosis in cities [4]. 

Today, a large number of urban production sites can be 
found. The reasons why a specific factory is located in an urban 
environment are hard to generalize and in most cases specific. 
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In general, they can be grouped into intended and unintended 
urban factories. On the one hand, intended urban factories are 
intentionally established in an urban environment to make use 
of the potentials of urban areas such as customer vicinity or city 
infrastructure. Unintended urban factories on the other hand, 
were never planned to operate in a city and were originally 
placed outside, but then reached by its 
growth. The connection and potential benefits of production 
and cities has been investigated in the field of urban economics. 
Jacobs for example analyzed how the generation of goods plays 
a vital role in the growth of cities [5]. Urban factories are today 
one of the reasons why cities are becoming the centers of 
knowledge-intensive economies [6]. 

1.1. Goal and scope 

The question arises which activities of industrial value 
creation can benefit from being situated in urban factories and 
which are rather unsuitable for cities. The aim of this paper is 
to explore which life cycle stages are most commonly covered 
in urban factories by mapping the stages with the value creation 
chain. An examination of urban production sites in different 
urban districts was conducted based on an empirical study in 
the city of Sydney to identify common features of urban 
factories along the product life cycle. During the study, not only 
data on the value creation steps has been acquired. In total, 56 
different characteristics were assessed for each urban factory 
covering general information about the company and their 
industrial sectors as well as detailed product and production 
system properties. The evaluation of these characteristics is 
beyond the scope of this paper and subject to further research. 

2. Cities and urban factories 

2.1. Urbanity and urban space 

The perception of urban is not consistent and differs 
depending on the country and scientific disciplines. There is no 
general definition of urbanity. A very general definition is 
based on the density of urban spaces. In cities, the inhabitants 

 live in close proximity to each other. However, the 
concentration of people cannot be the only defining 
characteristic of cities. This is illustrated by the fact that cities 
play an important role in economic development. In 2014 

he 300 largest 
urban regions, 
lives there [7]. There are socio-economic and ecologic factors 
with vital roles for defining the dynamics and degree of 
innovation that can be found in urban spaces. 

A city can be characterized by its functional elements [8]. 
Among these elements the most important are the infrastructure 
of a city, places supplying food and commodities, educational, 
social and cultural facilities, areas as free spaces and for leisure 
as well as for services, trade and industry. The latter areas do 
not only contribute to the value creation and economic strength 
of a city, but are also strong drivers for technological and social 
innovation. The quantity and spatial arrangement of these 
functional elements are specific for an urban area and thus can 
be used to describe a city. At the same time, the functional 

elements are always part of the utilization of a city. Utilization 
is used here in the context of urban development and describes 
the use of the available urban space. Based on [4] the definition 
of an urban environment is given by the plurality of functions 

production is a multifunctional settlement area with 
complementary uses for production entities in close proximity 
to one another. Urban spaces inhabit multiple functions and 

 
All functional elements of a city are embedded in the spatial 

and functional layers of a city and interconnected on a material 
and immaterial level. From the smallest element of the city  a 
single building or structural object  an interrelation can be 
found with the surrounding urban quarter. At this interface, the 
material exchange flows have the most direct effect. The urban 
quarter itself is an element of an urban district that combines 
several quarters. The entirety of the urban districts forms the 
actual city as spatial and organizational unit. At the same time 
the city is embedded in a region where numerous relationships 
exist with other cities in the region and with the hinterlands. 
For the understanding of a city structure it is of great 
importance to gain an understanding of the composition of the 
functional elements. The spatial layers of a city result can be 
described with structural models from the field of urban 
development. Reicher underlines that the performance of a city 
is mainly determined by the arrangement of its functional 
elements [9]. 

2.2. Urban factories and their role in the product life cycle 

The term urban factory literally describes a factory situated 
in an urban environment. A factory is a place of value creation. 
In operation, a factory transforms the inputs of materials, 
energy and information into products, by-products, waste and 
emissions [10]. In general, the input and output flows of energy 
and material are linked to global (e.g. greenhouse gas 
emissions) as well as local impacts, i.e. impacts on the urban 
surrounding [11]. For identification of the common urban 
activities of industrial value creation, the product life cycle 
stages are used as a basic framework in the following. 

The first stage in the product life cycle is the sourcing of raw 
materials. Raw materials can be extracted from biotic or abiotic 
resources. In the following step, the generated raw materials 
are used in prefabrication. Prefabs are semi-finished products 
that can be used for a variety of finished products. In the 
following manufacturing or processing stage, prefabs and raw 
materials are processed into the final product components. 
Thereafter, the product components are assembled into final 
products ready for distribution and the subsequent use stage. 
The described steps of product creation are supported by 
activities such as research and development as well as logistics. 
Further indirect activities that are potentially carried out by 
manufacturing companies and considered in this study are on-
site sales and the provision of services during the product use 
phase. Urban factories do not only play a role in manufacturing 
products but also be of importance when it comes to end-of-life 
treatment of products and waste. At the end of life, products 
can be reused, remanufactured, recycled or sent to disposal. 
With an increase in population density and income per person, 



96   Max Juraschek et al.  /  Procedia CIRP   69  ( 2018 )  94 – 99 

a higher  amount of waste per person is created and demand for 
space is rising in cities. The resulting material concentration in 
cities leads to the development of concepts for urban mining. 

In our view the term urban mining applies not only to  
built-in resources but also to moveable materials (e.g. the 
masses of precious metals and rare earths in mobile phones) 
within the city limits. This extends the scope of urban mining 
by seeing the whole city as a potential source for resources  as 

 Thus, urban factories have the potential to source 
material required for the manufacturing of new products from 
end-of-life or end-of-use products. 

3. Field study design 

Research on urban production is in its infancy therefore data 
availability and its implications on the life cycle stages in urban 
production is very scarce. Thus, an empirical analysis of urban 
factories was carried out as a field study to fill this gap. Sydney 
is a densely populated city with a high concentration of 
knowledge, infrastructure and creativity. It was chosen to 
identify motivations of urban production as well as product and 
production properties that potentially contribute to a 
sustainable urban production. The scope of the field study was 
the evaluation of the product life cycle stages for different 
urban factories of several industry sectors in systematically 
selected districts of Sydney. 

3.1. Background data for Australia and Sydney 

Australia is a highly urbanized country, as almost two-third 
(64%) of the Australians live in one of the eight state capital 
cities and 87% live in urban areas [12]. The Australian Bureau 
of Statistics (ABS) Section of State distinguishes between rural 
and urban areas. An area with a population of 1,000 people or 
more is regarded urban, or with a lower population as rural 
[13]. Today, Greater Sydney has considerable economic 

 GDP. Its 
economy  at AUD$ 378 billion per year  is bigger than the 

construction industries (AUD$ 344 billion per year). After the 
service sector, the manufacturing sector is the second largest 
sect
480,000 businesses in total and thereof 17,500 businesses 
(3.6%) in the manufacturing sector. 
workforce works in manufacturing [14].  

Geographically, Sydney is surrounded by the Tasman Sea to 
the east, the Blue Mountains to the west, the Hawkesbury River 
to the north and the Woronora Plateau to the south. The Greater 
Sydney area covers 12,000 square kilometers and consists of 
six districts: North, Central, West Central, South, South West 
and West. It is noticeable that West Central is home to most of 
the 
followed by North and Central, both with about 19%. In total, 

ee 
districts. The city of Sydney plays a dominant economic role as 
a lot people work in the Central Business District (CBD). In 
addition, it is the cultural and social hotspot. As housing prices 
have risen over the last decades more and more citizens have 

been forced to move to cheaper districts at a cost of long 
commuting to CDB every day [15], [16]. 

3.2. Field study layout 

To conduct the field study on a life cycle oriented value 
creation in cities, a methodology was developed, which is 
presented in Figure 1. Based on the research about urban 
production, essential parameters were identified, leading to the 
design of the data collection sheet structure and the design of a 
database structure. Subsequently research on different urban 
areas in Sydney was conducted. Criteria such as the Urban 
Living Index (ULI) and High Density Living (HDL) were used 
to confine which urban area should be selected. At the same 
time, research about manufacturers in Sydney was carried out. 
The National Pollutant Inventory (NPI) and other databases 
were used to identify relevant factories. Taking the criteria and 
findings from the databases into consideration, a decision on 
the urban areas considered in the field study and thus on the 
factories was made. The research on existing factories also led 
to the revision of the data collection sheet. Some parameters 
were added and some answer options and scales adapted. In the 
field study, the developed data collection structure was applied 
to the chosen factories.  

3.3. Selection of urban districts and considered factories 

The decision on the considered urban districts of Sydney is 
very important for the field study. As a starting point the 
districts Central and North were chosen, as both inhabit 19% of 
the population (2nd and 3rd place) [15] and have the largest 
share in the gross regional product [17]. For detailed evaluation 
of the city areas the districts were examined according to the 
Statistical Area Level 2 (SA2).To determine which SA2 should 
be considered, two criteria, the ULI and HDL, were used. The 
ULI describes a method to measure the liveability in the 
districts of Sydney. It considers five categories (affordability, 
community, employability, amenity and accessibility) of an 

Fig. 1. Field study layout with considered urban districts, data collection 
steps and used data input. 
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area with four measurements per category [17]. HDL describes 
the proportion of high density dwellings (units or apartments) 
in each SA2, and which is given as a percentage. The results 
show that there is a correlation between the ULI and HDL 
scores, as seven of the ten districts with the highest population 
density also have a high ULI. Moreover, all of the 228 
considered districts of SA Level 2 across Sydney were ranked 
based on its ULI and HDL. These criterions also support the 
decision made on the districts, as Central and North also rank 
1st and 2nd. Another factor was that the district should actually 
have more than one factory to ensure comparability. The 
National Pollutant Inventory (NPI) and nine other databases 
were used to identify relevant factories.  

In figure 1 all used databases are shown in the data input 
section. As the next step, the potential districts were visited to 
ensure that all established information from the internet is 
valid. Additionally, detailed information about the district
affordability, community, employability, amenity and 
accessibility was obtained from [18]. In accordance, a district 
with a high, medium and low ULI and HDL score were selected 
to ensure that all potential differences can be taken into 
account. Outliers with very high or very low scorings were not 
considered any further. Finally, the districts Botany, Macquarie 
Park, Alexandria and Rosebery were selected based on the used 
criteria and findings in the databases. 

3.4. Data collection 

The data collection was conducted in four steps. After the 
collection of basic data, an external analysis followed based on 

research on publicly available information on the factory. Main 
sources were the websites of companies, reports (company 
reports, governmental reports and reports of different 
initiatives) and in all cases an outside visit of the factory site. 
All companies in the scope of the study were contacted and 
asked for a factory tour 
representative. Not all companies replied and of those that did 
answer, not all could offer such an opportunity. Nearly half of 
all examined urban factories agreed with a deeper insight into 
the factory and contributed actively to the study. During the 
data collection consistency checks were continually done to 
ensure an equal evaluation across all urban factories. Although 
in this study the focus lies on the life cycle stages covered by 
the urban factories, additionally data was retrieved and will be 
subject to future evaluation on the vicinity to urban 
infrastructure and transport connections, product information 
(e.g. dimensions, quantity, price), material and waste streams 
as well as production system properties (e.g. size, throughput). 

4. Results and discussion 

The results of the data collection are shown in figure 2. Each 
urban factory is represented by a colour-coded bar stretching 
over the product life cycle stages. The colour represents the 
industry sector that the factory belongs to and each bar is 
marked with a unique number that was assigned to the specific 
factory site during data collection. A colour-filled segment 
indicates that this life cycle stage is covered by the 
corresponding urban factory, whereas a light colouring 
indicates that this stage is not covered. The factories are further 

Fig. 2. Covered life cycle stages by the urban factories in the field study with indication of industrial sector and urban district. The numbers 
indicated for each factory correspond to the unique number assigned in the database. 
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grouped by the urban districts they are situated in. In Botany as 
well as in Alexandria eight urban factories were found. For the 
district of Rosebery four urban factories were assessed and two 
were evaluated in Macquarie Park.  

In all districts, the industrial sectors of food industry 
(without beverages) and machinery and equipment are the ones 
with the highest representation with four factories in each of 
the sectors, followed by three factories with chemical products. 
Two companies in the urban districts under investigation 
produce beverages, fabricated metal products, furniture or 
paper and cardboard. Factories belonging to the industrial 
sector of primary metal products, non-metallic mineral 
products and petroleum and coal are each represented once. 
Looking at the industrial sectors most of the urban factories 
found manufacture products that are consumables, such as food 
and beverages, or are connected to housing and living. These 
types of factories benefit from the concentrated demand in 
densely populated urban areas which was proven by statements 
in the interviews during the factory visits. There is no obvious 
correlation between the districts and the present industrial 
sectors, although in Roseberry three out of four production sites 
offer food or beverages. Where possible, the start of operation 
was recorded. A connection can be found between the 
redevelopment of a district and the establishment of the urban 
factories, as in half of the cases it coincides. 

4.1. Life cycle stages of urban factories 

The analysis of the covered life cycle stages of the examined 
factories show that all visited urban factories naturally cover 
the manufacturing or processing stage, as this is their main 
purpose. Nearly all urban factories in the study, 21 out of 22, 
also have the prefabrication stage integrated in their value 
creation chain, making prefabs for the product components. 
Completing the physical product generation process, an 
assembly stage is implemented in 14 urban factories. The need 
for an assembly stage depends on the type of the product.  

Half of the urban factories have on-site public sales. This is 
a much higher number than it would be expected outside of 
cities and most likely due to the vicinity to the customers. The 
same applies to services offered by the urban factories, which 
is the case for ten companies. Again, this is more often the case 
than expected for factories in rural areas. In most cases, they 
separate the sales and services from the production site to 
dedicated retail establishments placed near the customers or 3rd 
party companies. Many of the beverage or food processing 
companies also offer workshops, factory tours or other events 
to customers as part of their business model. Treatment of 
products reaching the end of their lifetime can be found in five 
cases. It was expected that this stage would take place more 
often, but during the interviews it emerged that most companies 
rely on the waste treatment infrastructure of the city of Sydney. 
This seems to be an advantage of cities, as these can offer 
developed infrastructure and service providers. Product 
development in a dedicated research and development 
department is rather infrequently integrated in the urban 
factories. Only seven companies implemented this stage. There 
was no case of raw material extraction by the urban factories. 

can be found in 

Sydney, e.g. a company sourcing waste plastic to manufacture 
eye-glass frames [6], none were present in the urban districts 
under investigation. In sum: 

 All investigated Urban Factories include 
manufacturing, nearly all (21/22) include 
prefabrication 

 The raw material phase was not found 
 18 % (4) include the end-of-life phase 
 Assembly (14), Sales (14) and Service (10) were 

addressed in many urban factories 
 One third of all Urban Factories included R&D on-site 

4.2. Motivation for the location of factories in the city  

In interviews with representatives of the examined urban 
factories, the motivation for the chosen production location was 
investigated. The vicinity to the customer was given as one of 
the main reasons for choosing an urban site. Other main 
benefits besides being close to customers are the urban 
infrastructure, good access for deliveries and for waste 
collection. It was also reported that the urban location was seen 
as positive for workforce recruiting, as the workers want to live 
close to their workplace to avoid high commuting times. The 
possibility to offer additional services to customers by being 
close to them was mentioned several times. Some factories 
offer tours and host events or workshops. In addition, the 
vicinity to other businesses, offering the option to host events 
together and attract a wide range of customers is a bonus. Other 
companies stated historical reasons, which most likely belong 
to the group of unintended urban factories. They were 
originally located at their current production site because of the 
available space, which was in vicinity to its customers, but not 
directly part of the city area with high land prices. In Botany, a 
more industrialized area than the other districts, the good 
connection to the port and airport for exporting products was 
mentioned. It was described as a good compromise between an 
industrial environment and still being close to the city center. 

As a guideline for urban production, it appears favorable not 
only to focus on the actual making of the product, but also use 
of the vicinity to potential customers in the city by integrating 
sales and services. Urban factories have the potential to 
implement more stages of value creation along the product life 
cycle that are connected to the use phase than factories outside 
of cities. The urban environment can foster customer 
experiences, e.g. by opening the production system for factory 
tours and events. A further potential for urban factories is the 
possible use of the city infrastructure, e.g. available waste 
processing facilities. The investigated urban factories have no 
formally defined energy or resource exchange with their 
surroundings established that would classify as (urban) 
industrial symbiosis. When being asked about this during data 

very interested in this concept and requested more information. 

5. Conclusion and outlook 

Producing in urban environments is different to rural areas 
in many aspects. Urban factories have specific potentials 
compared to their rural counterparts, but are also linked to 
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challenges in connection with the densely populated 
surrounding city districts. Research on the implications of 
urban production is a comparably new field, and data 
availability is still scarce. The empirical analysis of urban 
factories in selected districts in the city of Sydney carried out 
in this study is a step to fill this gap. The results show some 
common features when considering the life cycle stages 
covered by the examined urban factories. Many of the factories 
cover the production stage with prefabrication and, if 
necessary, assembly. Noteworthy is that more than two thirds 
of the urban factories had some kind of sales and/or services 
connected to their products on-site of the production premises. 
Some of the companies also actively treat products at the end-
of-life stage, and in seven cases a research and development 
unit was found. The stage of raw material extraction is not 
covered by any of the urban factories, although urban mining 
is a promising concept for city-based production, and first 
implementations are emerging in the context of urban 
production. There are no clear indications on a link of the life 
cycle stages covered by the factories to the industrial sector and 
neither to the urban district where the factory is situated. An 
extension of the number of examined urban factories in the 
future might allow more insights into these aspects. 

With the ongoing development of new manufacturing 
technologies and progressing digitalization, decentralized 
production units fostered by the development of additive 
manufacturing technologies such as 3D-printing, already show 
an impact on how products can be made locally in short time 
with a high degree of personalization. There are many further 
advantages for urban factories, which do not show directly in 
the covered life cycle stages, but became apparent during 
interviews with representatives of the urban factories. Many of 
these further advantages of urban factories are linked to the 
social functional layer of cities and are hard to quantify, e.g. 
low commuting times and attractiveness for recruiting skilled 
workers. During the field study not only basic information on 
companies and the life cycle stages were recorded, but also the 
data related to product parameters, spatial conditions of the 
factories and interconnections with the surrounding city as well 
as characteristics of the production system and its input and 
output flows. The evaluation of this recorded data will be part 
of a future assessment and subject to further research. As an 
outlook, more data in different cities will be recorded as the 
case of Sydney acts as a validation point for the data collection 
and analysis methods. The next steps will be to further identify 
the potential of urban factories and extend the guidelines given 
in this study. Gaining a better understanding of the possible 
contributions of urban factories to more sustainable value 
creation enables them to be a positive component of a city. 
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