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Abstract
Urban areas have become significant consumers of materials
and energy with multiple impacts on the ecosystem in and beyond their hinterlands. In addition to the increase in environmental pressures, cities, especially in low-and middle-income
countries, face a great number of challenges and in particular
the expansion of urban poverty and spatial inequalities.
To address these challenges, recent perspectives on sustainable urban planning call for a deeper understanding of
cities as complex and emergent socio-ecological systems.
One such concept is urban metabolism (UM) which has expanded from its biological meaning to capture the metabolic processes by which cities transform materials and
energy in order to sustain their functions. The UM notion
has been employed in a wide range of disciplines to analyse the interrelations between the natural, human and built
environment, and how cities interact with their hinterlands
at various scales.

UM research has also recently started to influence urban planning and policy fostering new political and ecological insights. In
this context, the field of Urban Political Ecology (UPE) explores
how power relations shape the production of metabolism flows
influencing the formulation of social and environmental injustice.
UPE conceptions are the central viewpoint of this paper which
aims to examine how the UM concept can be integrated into
the sustainable planning of cities especially in developing
countries. The paper analyses the recent Eco² Cities Initiative
programme led by the World Bank to untangle the socio-environmental construction of international policy development
and practice. Two case studies - Stockholm and Curitiba, are
also critically examined to gain a deeper understanding of how
the UM concept can be integrated into planning of cities in different locales and contexts. After conducting the analysis, the
study concludes that addressing the spatial distribution and
governance of UM flows is essential for enhancing the sustainability of urban areas.
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1. Introduction

In recent years the urban phenomenon has taken place
globally with a fast rate and scale. Shaped by globalisation and urbanisation processes, cities have become
centres of economic growth, political power and intense
new development, while also being home to more than
half of the world’s population. While cities have experienced a variety of urbanisation patterns, most urbanisation analysis indicate an increase in social inequality and
greater environmental pressures. Such challenges are
particularly evident in developing countries where more
sustainable development at the local scale has become
an urgent priority.
New studies on sustainable urban planning call for a more
integrated approach, in which cities are understood as
complex and emergent systems of socio-economic and
biophysical entities. In this context, the concept of urban
metabolism (UM) has expanded from its biological understanding to analyse the interrelations between the natural, human and built environment in cities, and how they
interact with their hinterlands at various scales. Urban
metabolism refers to the metabolic processes by which
cities transform materials and energy in order to sustain
their functions. As such the notion helps to understand
changing urban patterns and the socio-environmental
construction of urban landscapes.
The notion of urban metabolism has been employed in
various disciplines and has recently started to influence
urban planning and policy. This paper aims to examine
how the UM concept can be integrated into sustainable
urban planning and what are the current implications for
its application in developing countries. The research also
tries to explore the socio-political dimensions of the UM
concept through the analysis of governing of flows and
the production of spatial inequalities i.e. how political and
economic processes and actors shape the control, ownership and appropriation of flows and resources.

The paper begins with examining recent literature review
on urban metabolism by Rapoport (2011) and CastánBroto and Allen (2011) in order to answer several research questions:
1.What is urban metabolism and how has it evolved over
a diverse range of disciplines?
2.What are the applications of the concept for the sustainable planning of cities?
3.What are the major limitations of the concept and how
have these been addressed by new advances in research?
Then, the frame of analysis and methodology are presented in order to examine the applications of the concept
through the Eco² Cities Initiative – a programme developed by the World Bank in 2009 to advocate urban metabolism understandings in sustainable planning of cities
in the Global South. Shaped by Urban Political Ecology
(UPE) perspectives, a list of variables are developed and
used as analytical framework to assess the Eco² Cities
Initiative and its application.
Chapter 3 provides critical analysis of the ideology and
methodology of the Eco² Cities Initiative, focusing on the
Eco² Framework and its One-System Approach which is
particularly relevant to the notion of urban metabolism.
Chapter 4 and 5 examine two of the five case studies
advocated by the Eco² Initiative as Good-Practice Cities
– Stockholm, Sweden and Curitiba, Brazil. The aim is to
test the application of the Eco² Cities approach and provide comparative analysis of how urban metabolism can
be integrated into planning of cities in different locales,
while also examining the correlation between the production of urban metabolism flows and the production of geographies of inequality.

2. Literature review and analytical framework

2.1 History
metabolism

and

definition

of

urban the organism, and between the organism and its

The concept of urban metabolism (UM) has become
widely used in various disciplines such as industrial
ecology, urban ecology, ecological economics, political
ecology and political geography. Different scholars
employ the concept to analyse the interrelations between
the socio, environmental and economic factors in the
urban phenomena, as well as the relationships between
the urban area and its hinterlands. The emergence of the
concept has been influenced by two disciplines - political
economy and bio-physical sciences, as well as two
areas of theory – systems theory and thermodynamics
(Rapoport, 2011; Castán-Broto & Allen, 2011).
During the 19th century, the idea of urban metabolism
appeared in the context of food production and agricultural
fertilisaton. European urban chemists concerned with soil
depletion and food shortages promoted cycles of organic
wastes and nutrients in cities (Barles, 2010). Inspired by
these studies, and especially by the work of the German
chemist Justus von Liebig, Marx introduced the concept
of metabolism in “Capital” to describe the material
exchanges between human and nature that occurred
through labour processes (Rapoport, 2011; Castán-Broto
& Allen, 2011). He analysed the concept of metabolism as
a circulation of money and commodities that are needed
to sustain the capitalist system (Swyngedouw, 2006).
Marx also engaged with the concept of ‘metabolic rift’
to describe the socio-ecological impacts of large-scale
industrial agriculture and capital accumulation. He argued
that urbanisation processes and industrial agriculture
led to rural-to-urban migration, creating a ‘rift’ in the
metabolism of capitalist society as humans lost their
relationship with nature (Rapoport, 2011; Castán-Broto &
Allen, 2011), which also relates to his idea of ‘alienation’
of modern societies. Marx’s work has influenced many
contemporary political ecologists and geographers who
analyse the UM concept in the context of the capitalist
system and global power relations (see Section 2.3).
The notion of UM was first based on the biological
understanding of metabolism that refers to the
exchange of matter between organisms and their
environment, in which organisms convert raw materials
from the environment to grow, reproduce and maintain
themselves (Fischer-Kowalski & Hüttler, 1999). Biological
metabolism includes both - metabolic reactions within

environment/ecosystem, which has inspired a similar
interpretation for UM.
In the 1960’s environmental concerns triggered new
perspectives in the biological concept of metabolism.
System’s ecology pioneered by Eugene Odum (1963)
looked at ecosystems as whole entities that have
balanced and efficient metabolism (Rapoport, 2011). This
discipline led to the emergence of the system’s theory
in the second half of the 20th century. System’s theory
was largely influenced by the laws of thermodynamics,
which state that all energy and matter that passes
through a biological system is never created or lost and
it will eventually move to a less – ordered or useful state
(entropy) (Newman,1999; Rapoport, 2011).
The application of thermodynamics in UM research has been
particularly studied in ecological economics and industrial
ecology. The UM concept was explicitly mentioned at first in
the pioneer article “Metabolism of cities” by Abel Wolman,
which was published in Scientific American in 1965.
Wolman defined urban metabolism as: “…all the materials
and commodities needed to sustain the city’s inhabitants at
home, at work and at play” (Wolman, 1965).
Influenced by growing environmental concerns, Wolman’s
study analysed the metabolism of a hypothetical American
city through quantifying the flows of energy and materials
in and out the city (Kennedy, 2007; Niza et al, 2009).
A first wave of UM studies followed Wolman’s work (see
Boyden et al, 1981; Duvigneaud & Denaeyer-De Smet,
1977; Hanya & Ambe, 1976), after which the popularity
of urban metabolism declined until the 1990s (Rapoport,
2011). Then a second wave appeared in a new field
of research into urban ecology, industrial ecology and
political ecology when the city became analysed as a
complex and dynamic socio-ecological system.

2.2 Application of UM for planning of cities
Material Flow Analysis
Today, the most frequent application of the UM concept
relates to the analyses and quantification of urban material
and energy flows through Material Flow Analyses (MFA)
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(Gandy, 2004). One definition of MFA is “the sum total
of technical and socioeconomic processes that occur
in cities, resulting in growth, production of energy, and
elimination of waste” (Kennedy et al, 2007).
MFA originates from the field of industrial ecology and
looks at the city as a system in which the economy is an
integral subsystem of the environment (Moffat & Kohler,
2008). Similar to urban ecologists, industrial ecologists
compare the city to a living organism that needs ongoing
inputs of energy and materials (Niza et al, 2009).
Raw materials are extracted from the natural system to
produce inputs for the economic system and sustain
the functions of the city, and then they are partially
transformed into products, residuals and other material
and energy flows (ibid).
MFA is primarily a quantitative approach that gives an
overview of the inputs and outputs of an urban area. MFA
studies provide urban planners with a better understanding
of the environmental and economic functioning of the
city and its interrelations with the surrounding areas.
Therefore, the approach can be used as an indicator
for urban sustainability through identifying whether
energy and materials are used efficiently and if levels of
environmental degradation are decreased. Analyses of
material and energy flows can also help urban planners to
identify the level of exhaustion of their nearest resources
and design appropriate strategies to slow exploitation
(Kennedy et al, 2007) or set goals for dematerialisation
(consumption of fewer materials) and decarbonisation
(consumption of less carbon) (Barles, 2010).
Although MFA can serve as a useful tool for improving
environmental performance and designing efficient urban
planning policies (Baccini, 1997; Barles, 2010 Niza et al.,
2009), it has failed to capture the complex development
of modern cities and become a standard urban planning
practice. Many scholars (Fischer-Kowalski & Hüttler,
1998; Heynen & Swyngedouw, 2006; Kennedy et al,
2007, Niza et al, 2009; Barles, 2010) argue that the
concept has a number of limitations especially related to
its simplification, linear nature, and inability to incorporate
spatial characteristics, and integrate important social
and political dimensions of modern urban settings.
The major critiques of the concept are analysed in the
following section.
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are often simplified to focus either on most important
materials and products or on tracing a specific substance
such as lead, phosphorus or copper (Niza et al, 2009),
the latter being also referred as Substance Flow Analysis
(SFA) (Barles, 2010).
Large metropolitan regions have also developed the
commutersheds phenomenon (Kennedy et al, 2007; Niza
et al, 2009). This relates to commuting of people working
in the city but living in the surroundings – a population
movement that can considerably increase the amount of
material flows.
Cities which are administrative and economic centres tend
to attract a large number of commuters that cross the city
boundaries on a daily basis. Hence, unless this trend is
properly identified, it can lead to significant overestimation
of the MFA results (Niza et al, 2009).
The partiality of MFA studies is exacerbated by the fact
that researchers tend to focus mainly on the material
dimensions. As Barles argues (2010), there may be two
reasons for that. First, interactions between societies
and nature focus more on material than energy issues
since many modern cities are consumer oriented
societies that need constant inputs of materials and
products to sustain the functioning of their economy
(Brunner, 2008;Barles 2010). Second, urban energy
issues are often addressed by engineers who belong to
a different scientific community than the one of urban
metabolism (Barles, 2010).
Furthermore, storage processes are often not taken into
account although they play a crucial role in delivering
comprehensive MFA analysis. Water in urban aquifers,
stored heat, toxic materials of the building stock,
and nutrients within urban waste dumps remain and
accumulate in the urban system, and thus, they should
be included in UM calculations (Kennedy et al, 2007).
Finally, recent studies argue that the data collected
for MFA mostly stems from quantitative economic
perspectives and therefore lacks important qualitative
characteristics such as political dimensions, historical
and cultural aspects, socio-economic processes, lifestyle
and consumption patterns (Barles, 2010; Huang et al,
2010; Newman, 1999; Swyngedouw, 2006)
Linearity of MFA

Critiques of MFA
Simplification of MFA studies
MFA researchers often struggle to gather consistent
and accurate data of the diverse range of material and
energy flows in modern cities. Such data may often be
unavailable or too difficult to collect, therefore studies

Many studies have also contested the linearity of the
MFA model (see Figure 2.1) since it presents a very
static picture of the complex socio-economic and biophysical processes that take place in modern cities.
Contemporary urban ecologists suggest a more cyclical
model of MFA that emulates ecosystem functions.
Scholars in this field promote circularity and balance
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of the urban systems through ‘closing the loop’ or
recycling outputs back as inputs (Rapoport, 2011)
(see Figure 2.2). New principles in urban planning and
design favour these concepts of ‘circulation’ and ‘flow’
and compare the health of cities to the health of the
body where ‘veins’ should be clear from any possible
blockage to achieve greater flow, hygiene and health of
the city (Swyngedouw, 2006).
However, this approach to urban planning can be
highly romanticized as it sees nature as a blueprint
that can be easily replicated, ignoring wider political
and economic issues that frame the development

Figure 2.1 Linear Metabolism Model of Cities
Source: Author, adapted from Doughty and Hammond,
2004 in Eaton et al. 2007

Figure 2.2 Circular Metabolism Model of Cities
Source: Author, adapted from Doughty and Hammond,
2004 in Eaton et al. 2007
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of modern cities (Gandy, 2004). Moreover, such
conceptions are still largely influenced by the dualism
of ‘nature-society’ and view urban nature as external
to human activities, thus failing to provide a holistic
perception of urban environments.
More recent studies argue that urban planners should depart
from this normative view and examine the city as a complex
and dynamic system of socio-economic and biophysical
entities (Alberti et al., 2003), or even as an emergent ‘hybrid’
or ‘cyborg’ space that has been historically produced and
politically influenced (Gandy, 2005; Heynen & Swyngedouw,
2006; Swyngedouw, 2006; Zimmer, 2010).
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Such authors argue that UM analysis should go
beyond the pure functionality of metabolic flows to
include various socio-ecological processes and power
relations. These new perspectives in the field of urban
political ecology (UPE) are the central focus of this
paper and will be further analysed in the next section
(see Section 2.3).
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Finally, most studies have failed to estimate how spatial
characteristics of the city (such as distribution and density
of housing, infrastructure etc.) influence MFA (Moffat &
Kohler, 2008). The control and power over metabolic
flows within the city shapes the spatial distribution of
the metabolic processes, therefore determining who has
access and who benefits from them (Zimmer, 2010). New
UPE studies call for deeper understanding of these issues
in the analysis of urban metabolism.

Spatial Characteristics
Another common stated critique of MFA is that
analyses are often poorly spatialised. Setting
boundaries and understanding interconnections of
modern cities has become particularly challenging in
today’s global economy.
Modern cities depend on spatial relationships not only with
their surrounding areas, but also with global resource webs
(Baccini, 1997; Kennedy et al, 2007). Material and energy
inputs for urban systems are often largely dominated by
imports of final products (especially food) at the national
and international level. In London for example, 81% of
the 6.9 million tonnes is imported from global markets
(Chartered Institute of Wastes Management, 2000 cited
in Kennedy et al, 2007).
Furthermore, it is also hard to identify and quantify the
amount of materials that are consumed within the city
(i.e. for endogenous consumption) and not elsewhere,
especially in cities which serve as a gateway for goods
(airports, harbours, etc) for national and international
trade (Niza et al, 2009). In addition, produced outputs
such as products and waste are often exported to areas
beyond the city’s hinterlands, and often to distant places.
It can be argued that modern cities have no boundaries,
instead they are embedded in multilayered networks
of local, regional, national and global connections
(Swyngedouw & Heynen, 2003). Urban spatial scales
are continuously redefined, restructured and contested
in a constant struggle for power and control over limited
natural resources (ibid).
It is important that this complexity of scale of inputoutput flows of modern cities are analysed in the context
of global economy and power relations. World systems
theory presents a good understanding in this matter as
it looks at UM through the lens of dependency relations
between countries in the North and the South. World
systems theory argues that the ‘core’ (i.e. developed
countries) extracts cheap raw materials and energy from
the ‘periphery’ (i.e. low-income countries in the Global
South), and returns the outputs back as waste. Although
not a common practice, MFA studies should consider
these interrelationships since increasing the sustainability
of one city in a developed country can have significant
negative social and environmental consequences for one
or several cities in the Global South.

2.3 New theoretical frameworks
Recent studies of UM have made significant progress to
address the limitations of the concept and several more
extended metabolism models have been developed.
Some of these MFA studies have attempted to provide a
more precise and comprehensive spatial representation of
urban metabolic flows. For example, a new approach has
been developed by Barles (2010) in order to understand
the potential impacts of metabolic processes in time
and space (Barles, 2010). Based on this model, Barles
examined the Material Balance of Paris at the local and
regional level, as well as for different product categories.
The main contribution of Barles’ work on Paris is that it
presents a multi-scale approach accounting for direct and
indirect flows (imports or exports of materials, goods and
services), thus helping to analyse the multiple impacts
of cities on the global scale. In addition, her study also
helps to explore the relationship between material use,
urban form and density, highlighting the need to examine
the link between the ecology and economy of the city
(Castán-Broto & Allen, 2011).
Kennedy et al. (2007) have also contributed significantly
to a better spatial understanding of MFA. They argue
that differences in urban metabolic flows may result from
the city’s level of industrial development and storage
processes. Their work examines the correlation between
growth of cities and the distances over which materials
are transported.
As cities grow and infrastructure develops, distances and
expenditures for transportation of materials and energy
inputs also tend to increase (Kennedy et al, 2007). Growth
also leads to increased storage processes of nutrients,
water and toxic materials, which often results in negative
environmental impacts (ibid).
A similar approach has been adopted by Moffat and
Kohler (2008) who also examine the relationship between
metabolism processes and the industrial development
of the city. They argue that ‘metabolic profiles’ can be
developed for different scales and different flows to reveal
the level of interdependence of the urban system (see
Moffat & Kohler, 2008).
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Other scholars have focused on integrating social-cultural
aspects in MFA. One of the first extended metabolism
models of this kind was developed by Peter Newman (1999).
The so-called “Extended Metabolism Model of Cities”
goes beyond the functional understanding of inputs and
outputs of an urban system to include the aspect of
‘livability’. Newman argues that “...cities are more than
a mechanism for processing resources and producing
waste, they are about creating human opportunity”
(Newman, 1999: 222). Therefore, to achieve sustainability,
urban planners should not only aim to reduce the material
and energy flows (resource inputs and waste outputs),
but also to increase the livability of the city, which is
understood as increase in social amenity, health and wellbeing of citizens (ibid).
Similar ‘social metabolism’ studies have been conducted
by other European scholars. A new field of study specific
to France – territorial ecology, has been developed from
industrial ecology and urban ecology in order to analyse
the stakeholders involved, as well as the economic and
social impacts of material flows (Barles, 2010). At the
Institute of Social Ecologists in Vienna, urban metabolism
refers to ‘society’s metabolism’ (Fischer-Kowalski &
Hüttler, 1998) in order to analyse the material and energy
flows needed to maintain a social system (Rapoport,
2011, Castán-Broto & Allen, 2011).
However, this
paper argues that although these
extended MFA models have contributed significantly to
understanding the complexity of modern cities, a new
more integrated approach is needed to examine cities as
historically and socially-produced hybrids in which distinct
power relations influence the metabolic flows (Heynen &
Swyngedouw, 2006; Moffat & Kohler, 2008). Urbanisation
of nature that takes place in cities is “a simultaneous
process of social and biophysical change in which new
kinds of spaces are created and destroyed...” (Gandy,
2006).This change is highly-contested and influenced by
socio-ecological processes.
Therefore, urban metabolism flows should be analysed
through social relations of control, ownership and
appropriation (Swyngedouw & Heynen, 2003; Heynen
& Swyngedouw, 2006).These conceptions are central to
the field of Urban Political Ecology that aims to explore
how metabolic processes in cities are governed and
controlled, as well as who has access and who benefits
from such processes. This perspective is similar to the
notion of ‘Right to the City’, originally developed by
Lefebvre (1968), and can be also implied as the ‘Right to
Metabolism’ (see Heynen & Swyngedouw, 2006).
Largely influenced by Neo-Marxist views, UPE maintains
that metabolism flows are influenced by power relations
where social actors compete according to class, gender,
ethnicity and access to decision-making (Swyngedouw,
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2006). In addition to the focus on the politicised production
of nature and appropriation of metabolism flows,
UPE gives new insights into the uneven geographical
development of urban metabolism.
UPE shares certain commonalities with the Environmental
Justice Movement that emerged in the 1980s to contest
the distribution of environmental goods and bads at a
specific geographic locale. However, UPE goes even
further to contest the unequal distribution of metabolism
flows at various scales – within a particular city, region
and at the global scale.
As Heynen & Swyngedouw (2006) argue, production of
urban metabolism flows can lead to the empowerment
of already powerful and advantaged groups, while
disempowering marginalised individuals and groups.
In this context, cities in the Global South give a good
indication of how different groups appropriate metabolism
flows in different ways through the development of urban
poverty (Zimmer, 2010). Access to nature through city
infrastructure like water and sanitation is an everyday
struggle for many people in developing countries,
especially for the urban poor.
It is rather controversial that the majority of UM analyses
have been done only for cities in developed countries,
although it is the cities in low-income countries that are
continuously struggling with social and environmental
problems. The severe reality of geographical inequalities
triumphs in developing countries where 750 million urban
citizens do not have access to clean and portable water
and water-borne diseases remain the number one cause
for premature death (Swyngedouw, 2006).
These perspectives will be the central focus of the analysis
of this paper. The UM concept will be examined through
metabolism flows that continuously interact with sociopolitical processes at various scales.

2.4 Frame of analysis
The literature review presented have identified a gap in
current studies that focus on the socio-political dimensions
of the UM concept or on its application for sustainable
urban planning in developing countries. This has lead
to the analysis of the recent programme developed by
the World Bank in 2009 known as Eco² Cities Initiative –
Ecological Cities as Economic Cities. As an integral part
of the new World Bank Urban Strategy, the programme
presents practical approaches to guide the sustainable
planning of cities in the Global South. So far only the
first phase of the initiative has been completed, which
provides a theoretical and analytical framework that can
be applied by cities in developing countries to achieve a
greater ecological and economic sustainability. In addition
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to the framework, the Eco² Cities Initiative Book (Suzuki
et al, 2010) presents a field reference guide to illustrate
how the different elements of the Eco² approach can
be applied. Five cities are outlined by the programme
as Good-Practice Cities: Curitiba, Brazil; Stockholm,
Sweden; Yokahama, Japan; Brisbane, Australia and
Auckland, New Zealand.
The aim of the analysis is to critically examine the Eco²
Cities Initiative and its assumptions and methodology.
At the same time, in order to test the application of the
programme, the analysis will draw on two of the GoodPractice Cities – Stockholm, Sweden and Curitiba, Brazil,
the latter being the only city located in a developing
country. Choosing a city in a developed and a developing
country will provide a good comparative analysis of how
urban metabolism can be integrated into sustainable
urban planning in different locales and socio-economic
and political contexts. Exploring the political, social and
ecological aspects in the context of these case studies
will help examine the correlation between the production
of urban metabolism flows and the production of
geographies of inequality.
The analysis of the Eco² Cities Initiative and the two case
studies aims to present new insights into a more integrated
approach to urban planning. At the same time, it will
hopefully explore important political and social complexities
that need to be considered in future research.
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2.5 Methodology
The first part of the paper will present discourse analysis
of the Eco² Cities Initiative through critically reviewing
its ideology and methodology. The focus is on the
Eco² analytical and operational framework, and the
One-System Approach. The second part will look at
the two case studies to examine the application of the
programme while also drawing conclusions on its wider
political implementations.
In order provide discourse analysis of the Initiative, I
will look into the Eco² Cities Book (Suzuki et al, 2010)
published by the World Bank in 2010. The method used
is textual analysis – an approach that looks at texts as
social constructions that reflect dominant discourses
(Atiken, 2006). The aim is to elaborate new meanings and
give light to the values, assumptions and power relations
embedded in the programme (ibid).
The analysis of the Eco² Initiative and the two case
studies will be conducted through the lens of UPE and
applied to certain variables which have been based on
the literature review by Rapoport (2011), the UM project
lead by Castán-Broto and Allen (2011), and on Heynen
& Swyngedouw’s (2006) recent work on politicising the
production of urban nature. The first set of variables is
framed to assess the Eco² Initiative according to its
ideology and methodology (see Table 2.1).

Table 2.1 Variables for analysis of the Eco² Cities Initiative
Source: Author
Ideology

Methodology

Considers the politicised production of UM
flows: considers how socio-political processes at the
local, regional and global scale shape the historical
production of metabolism flows

Promotes an integrated ecosystems approach to
urban planning: looks at the city as a hybrid of socioecological processes in which the socio and bio-physical
dimensions continuously interact and influence each other

Advocates for good governance of UM flows:
Promotes an asset-based approach: considers the
advocates for justice in distribution, control and access specific spatial and territorial context and builds upon
to metabolism flows
available assets
Methods for analysing material and energy flows
focus on:
- circularity: aims at reduced production and
consumption of materials and energy; recycling waste
- self-sufficiency: aims at reducing dependency and
increasing resilience of urban natural systems
- accumulation processes: considers commutersheds
and storage processes
- spatial scales: considers the interrelations and impacts
of metabolic processes at the local, regional and global
scale through accounting for indirect input-output flows

12

DPU Working Paper no. 168

Then, the application of the Eco² Initiative is tested in different locales. The second group of variables is developed to assess the planning strategies and the spatial
distribution and governance of urban flows in the two
case studies – Stockholm and Curitiba (see Table 2.2).

Analyses of these elements aim to help understand better
the achievements and pitfalls of the innovative planning approaches adopted by the two cities. These variables will serve
as an analytical framework which will be consistently applied
to the analysis of the Eco² Initiative and the two case studies.

Table 2.2 Variables for analysis of the two case studies
Source: Author
Variables

Description

Sustainable development strategies

Analyses of sustainable development strategies
consider:
- trade-offs between the economic, social and
environmental goals for the urban area
-coordination of local policies with regional and global
strategies for sustainable development
-the role of local, national and international stakeholders

Spatial distribution and governance of urban
resource flows

Analyses of UM flows consider:
-production of poverty and spatial inequalities
-the nature of planning processes (if participatory and
inclusive of marginalised/ disadvantaged groups

3. Analysis of the Eco² Cities Initiative

3.1 Eco² Cities Ideology
This chapter will examine the Eco² Cities Initiative and its
analytical and operational framework. The analysis will
also focus on one of the principles of the framework the One-system Approach, which is particularly relevant
to the concept of UM as it promotes integrating urban
flows into planning and managing the entire urban system (Suzuki et al, 2010). To begin with, it is important to
explore the wider context in which the Eco² Initiative is
constructed to understand the ideologies and assumptions embedded in the approach.
According to the World Bank (2009), nowadays more
than half of the world’s population lives in cities and 90%
of the urban growth is occurring in cities in developing
countries. The Eco² Cities Book states that the scale
and rate of urbanisation in developing countries are unprecedented leading to the creation of urban poverty
and increase in environmental degradation (Suzuki et al,
2010). For many urbanisation analysis lead by the WB
and other external support agencies, a major reason for
this is the lack of capacity of local institutions to respond
to the rapid urbanisation and the scale of rural-to-urban
migration caused by a large number of migrants looking
for better opportunities in cities. In addition, poor urban
planning, often outdated land use policies (many of them
with colonial roots), lack of finances, lack of good governance, short-term and discriminative decision-making, are
among the list of challenges that, as the WB argues, cities in the developing world are currently facing.
However, these common assumptions rooted in the
Eco² Cities Book can be challenged as they have continuously ignored wider micro-economic processes
and major changes in the underlying conditions for migration (Potts, 2012). In reality, it is after the application
of the Structural Adjustment Programmes (SAPs) in the
1980s and the 1990s that many cities in the Global
South witnessed the expansion of urban poverty and
the creation of informal settlements which became
home to one-third of the urban population (810 million
people in 2005) (UN-Habitat, 2008 cited in Suzuki et
al, 2010). In addition, today’s globalised economy with
liberalised trade have made many cities in developing
countries, especially in Africa, unable to compete for
urban-based jobs and investments in urban industries,
subsequently leading to fall in urban income and informalisation of urban economies (Potts, 2012). A re-

cent study by Potts (2012) also states that in the case
of Sub-Saharan Africa for example, WB estimations
of population growth no longer hold true and many
countries actually experience slowing urbanisation and
stronger flows of circular migrants.
Evidence from improved recent censuses in African
countries show that WB projections can be misleading
and very often exaggerated (Potts, 2012). In addition,
city authorities can overestimate growth rates to attract
investment and allocation of national resources (ibid). It
is important to understand that such misconceptions in
urbanisation analysis and data can significantly influence
urban planning and policy making. And as Potts argues
(2012), while a lot of emphasis has been put on growth
projections and the categorisation of urban-to-rural migration, studies have somehow downplayed the reality of
urban problems (such as the lack of provision of basic infrastructure and services in informal settlements) that are
occurring whatever the rate of urbanisation.
Nevertheless, to help developing countries deal with their
urban challenges, the WB put forth in 2009 the Eco² Cities
Initiative as part of the new Urban and Local Government
Development Strategy. The goal of the Strategy is “Harnessing urbanisation for growth and poverty alleviation” (World
Bank, 2009). The Strategy is based on five pillars and the
Eco² Cities Initiative is introduced as part of one of the objectives - Promoting Safe and Sustainable Urban Environment
(see Figure 3.1). The WB Urban Strategy suggests a focus
on both – driving growth and reducing poverty. Thus, it reflects the dominant discourse of sustainable development
and suggests a positive-sum relationship between economic growth, environmental protection and social justice – all
achievable and mutually reinforcing (Dryzek, 1997).
In this context, the WB Urban Strategy has important implications for the Eco² Cities Initiative.
First, as the name suggests – ‘Eco² Cities Initiative:
Ecological Cities as Economic Cities’, the programme
advocates that ecological sustainability and economic
growth can significantly reinforce each other and benefit a range of stakeholders in cities (Suzuki et al, 2010).
An assumption is made that urbanisation is both inevitable and necessary to achieve economic growth
and help developing countries deal with their social
and environmental problems. Therefore, although it
is claimed that urbanisation itself has been the major
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Figure 3.1 The World Bank Urban and Local Government Strategy
Source: Author, adapted from the World Bank, 2009

force behind creation of urban poverty, it is still seen
as the only way to poverty reduction, which is a rather
contradictory viewpoint.
Largely influenced by the WB dominant economic perspective, the Eco² Initiative focuses on increasing efficiency and
reducing costs, thus mostly advocating for market-lead solutions such as tariffs and monetary incentives. However,
increasing efficiency does not necessarily mean increasing
justice in distribution of environmental benefits and costs.
The Eco² Cities Book claims that ‘business-as-usual” in
urbanisation and economic growth is accompanied by
resource inefficiencies and generation of waste and pollution that impose heavy economic, social and environmental
costs on the local and global scale (Suzuki et al, 2010).
On the local scale, the destruction of ecological assets,
the growing fiscal burden and the reduced long-term economic competitiveness are considered to be among the
major costs paid by cities in developing countries (ibid).
In addition, it is mentioned that “It is often the poor who
suffer most from localized pollution and unhealthily living
conditions... ” (Suzuki et al, 2010, p. 17). Such statement
shows that global political and economic processes are
overlooked as pollution in many cities in the Global South
is not “localised”, but rather “globalised” as the hazardous waste of Northern industries and societies is generally disposed of in these cities.
In addition, the globalised costs of “business-as-usual”
urbanisation are largely understood through the impacts
of climate change. The Eco² Cities Book recognises that

these impacts will be felt by the poorest countries “disproportionally and most severely” (Suzuki et al, 2012,
p.17), however, analysis does not go further to concede
that within these countries it is the urban poor who will be
affected most since they often live in hazard-prone areas
lacking adequate infrastructure.
In general, it can be argued that the Eco² Cities ideology is based on an ecological modernisation narrative
that fails to acknowledge the impacts of important local,
regional and global socio-political processes on urban areas or changes in macro-economic structures and microeconomic livelihood patterns that shape the urbanisation
in developing countries.
The programme calls for urgent action to address the
challenges of urban poverty, rapid economic growth and
increasing environmental degradation in the Global South
that are claimed to be “symptoms of poor rural planning
and inadequate investment in rural development” (Suzuki
et al, 2010, p. 16). Therefore, dictated by such presumptions, the proposed solution is strengthening rural-urban
links in a more spatially-integrated approach. This is a
rather simplifying and generalising approach to the complex and dynamic urban trends that take place in developing countries. The Eco² Initiative does not consider the
underlying historical political causes of such problems
or how they have influenced UM flows in modern cities.
The programme hardly addresses the production of geographical inequalities on the local or global scale, nor it
considers the governance of UM flows (especially when
it comes to distribution and access to infrastructure) and
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how it can lead to the empowerment of the already powerful and advantaged groups, while disempowering marginalised groups such as the urban poor.

3.2 Eco² Cities Methodology
The Eco² Framework
Since the WB sees urbanisation growth as continuously
increasing in developing countries, the Eco² Initiative advocates for enhancing the efficiency and sustainability of
urban settlements. The programme presents a framework
to “help cities in developing countries achieve a greater
degree of ecological and economic sustainability” (Suzuki
et al, 2010). The framework marks the first phase of the
Initiative (see Figure 3.2) and its implementation is expected to support cities make their own transitions towards
increased economic growth and sustainability (ibid). This
transition is referred to as a Unique Eco² Pathway, which
implies choosing a number of Eco² methods and tools designed to save time and guide policy decisions. According
to the Eco² Cities Book, the Eco² Framework provides a

Figure 3.2 Phases of the Eco² Cities Initiative
Source: Author, based on Suzuki et al, 2010
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series of principles or “stepping stones” that can be adapted by cities according to their specific conditions. Local
authorities can also decide whether the Eco² Initiative is
the kind of pathway they want to follow (Suzuki et al, 2010).
The WB also issued the Eco² Cities Guide (Moffat et
al, 2012) which is designed to assist cities pursue their
unique sustainable development pathway. In addition to
presenting the fundamental Eco² Principles (see Figure
3.3), the Guide is meant to help local governments learn
from innovative ground-level lessons and evaluate their
current performance through a self-assessment exercise.
The self-assessment exercise provides a list of key performance indicators that although being not very elaborate, can serve as a useful tool to encourage critical thinking and discussions by policy makers.
The four key principles are claimed to be “universally applicable and crucial to success” (Suzuki et al, 2010, pp.32).
However, although these principles have been designed
with the specific purpose of addressing urban challenges
in the Global South, experiences of best practice cities
presented in the Eco² Cities Book are taken almost exclusively from highly industrialised and developed countries
(except in the case of Curitiba). Therefore, it is debatable
whether such experiences can be translated and applied
to cities in developing countries, as it will be further explained in the analysis of Stockholm (see Chapter 4).
The One-System Approach

Phase 1
Application of the Eco² Framework
at pilot cities

Phase 2
Providing platform for mutual
learning and knowledge exchange
between cities (city-by-city approach)

Phase 3
Scaling-up and mastreaming
through national programmes
and capacity building

“ The essence of a One-System Approach is the
insight that different parts fit into a whole, and as
a whole, a city starts functioning in a more efficient
and adaptable manner, in synergy.”
(Moffat et al, 2012)
Principle Three of the Eco² Framework, the One-System
Approach, promotes integrating an ecosystem perspective into urban planning. The Approach is based on three
core elements - integrating flows, integrating forms and
flows, and employing integrated implementation, that
propose a set of tools to help local governments plan,
manage and design the entire urban system (Suzuki et al,
2010) (see Appendix 1, Table A.1.1).
The Eco² Book provides a wide variety of innovative methods that can be used by local governments to implement
the One-System Approach. This extensive list is expected
to help urban planners choose some or a combination of
tools that best fit the needs of their existing urban area and
development. Thus, the authors encourage an asset-based
approach to planning that considers the specific spatial and
territorial context and builds upon available assets.
The suggested methods for analysing the material and energy flows also respond to the set criteria as they focus on
circularity, self-sufficiency, and accumulation processes.
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One of these methods - integrating forms and flows through
a transdisciplinary platform, stands out as path-breaking as
it addresses one of the biggest limitations of the UM concept – integrating spatial scales into MFA. This innovative
approach could be very beneficial as it suggests combining
forms (layering maps of ecological assets and urban land
use) and flows (MFA) to help urban planners visualise and
understand the system dynamics of a city and its resource
flows at various scales (Suzuki et al, 2010). However, while
local and regional links are explored very well, the links with
global ecosystems are somehow only subtly implied.
In general, although the Eco² Cities methodology aims to
provide technical assistance for cities in developing countries to increase their ecological and economic sustainability, it ignores the importance of the huge urban infrastructure deficit in countries in the Global South. The question
is how these methods can be applied by local authorities
if basic infrastructure simply does not exist. More than 680

million dwellers in the Global South lack adequate provision for water and more than 850 million lack adequate
provision for sanitation (estimates for year 2000; Satterthwaite et al, 2009, pp.6). Simply put, you can’t cascade
water flows for household use and sanitation if there is a
deficiency in drainage and sewage infrastructure.
Furthermore, planning and policy actions can be centered
in specific urban areas in which these methods can be applied, thus exacerbating the spatial distribution of urban
inequality (as in the case of Curitiba, see Chapter 5). The
Eco² Initiative does not acknowledge that in developing
countries providing justice in distribution and access to
metabolism flows is often a matter of political will, rather
than a technical issue. Even when social-economical conditions are being improved, it is often the marginalised
groups and the urban poor that have limited/no access to
decision making and therefore remain excluded from the
development infrastructure of the city.

Figure 3.3 The Eco² Cities Principles
Source: Author, based on Moffat et al, 2012

Principle 1

A city-based approach: enabling local governments to take a
government approach based on local circumstances, including
local ecology

Principle 2

An expanded platform for collaborative design and
decision-making: accomplishing synergy by coordinating and
supporting the actions of key stakeholders

Principle 3

A one-system approach: integrating a system perspective to
urban planning: planning, designing and managing the whole
urban system

Principle 4

An investment framework that values sustainability and
resiliency: incorporating and accounting for life-cycle analysis,
the value of all capital assets (manufactured, natural, human
and social) and a broader scope for risk assessment in
decision making

4. Case study 1: Stockholm, Sweden

4.1 Background
The city of Stockholm, the capital of Sweden, has undergone a development similar to that of global cities
with expanding international economy (especially of the
IT sector), neo-liberal policies and significant efforts to
increase the city’s competitive advantage and attract international investment through the improvement of infrastructure in different fields (Stahre, 2004). The city has
also experienced a growing spatial segregation, gentrification and increase in poverty (especially for immigrants)
typical of modern big cities, however, such urban problems have remained considerably small (ibid). According
to the study of Stahre (2004) on the globalisation, local
politics and urban movements in contemporary Stockholm, the local political and economic structure of the city
has several advantages that has protected it from the unwanted impacts of globalisation. These include a long tradition of welfare-state politics, deeply-rooted patterns of
social equality and the capacity of social institutions (e.g.
for housing, social security and labour market) to function well in a global market economy. She continues that
urban social movements that have been active in Stockholm since 1960s have also played a role in developing
new local politics and adapting globalisation processes to
local conditions and traditions.
Today Stockholm is not only an important global economic power, but also a leading sustainable city. Stockholm
has practiced integrated planning and management, and
has implemented a successful one-system approach to
enhance its ecological performance and the efficient resource use of its rich natural environment (Suzuki et al,
2010). The city has showed a strong commitment to sustainable development and continues to design and adapt
its policies to respond to the process of urbanisation and
the increasing global environmental challenges such as
climate change. The local government has pursued several approaches to sustainable urban development and
redevelopment that have contributed to Stockholm’s
reputation as an example city for great leadership in urban sustainability. These approaches include Vision 2030
- a project adopted in 2007 which provides guidance for
strategic action at the local level (Suzuki et al, 2010). The
project includes an Environmental Programme that sets six
environmental goals for 2008-11: “(1) environmentally efficient transport, (2) safe goods and buildings free of dangerous substances, (3) sustainable energy use, (4) sustainable
land and water use, (5) waste treatment with minimal en-

vironmental impacts and (6) a healthy indoor environment”
(City of Stockholm, 2008 cited in Suzuki et al, 2010).
Furthermore, Stockholm has employed action programmes
on greenhouse gas emissions (GHGs) and climate change,
which aim at aligning a wide variety of public and private
stakeholders to enhance energy efficiency and resource
conservation in order to reduce emissions and help tackle
climate change (Suzuki et al, 2010). The city has also set a
long-term target to become fossil fuel free by 2050 (ibid).
In addition to the list of policy measures, the city benefits from
several institutional advantages. The most important is that
local authorities have control and ownership over the urban
land. The process of purchasing land started in 1904 and today 70 percent of all urban land belongs to the city, with more
than half of it covered by green areas (Suzuki et al, 2010).
This has significant implications for the land use planning
and management of the city as local authorities can exert
substantial power and control over future developments.
Any constructions or development projects on public land
are therefore closely guided and monitored to respond to
Stockholm’s land use plan, which promotes developing
brownfield land (abandoned or underused industrial land)
inside the city before developing any unused greenfield
land in the hinterlands (Suzuki et al, 2010). As a result,
brownfield areas such as harbours and industrial sites
are currently being redeveloped to provide new housing
for the increasing population. Brownfields benefits from
pristine locations near water and natural areas and direct
links to new rapid tram system and other public transportation systems (ibid). Such areas are targeted for mixed
use development that combine high-quality public spaces
and green initiatives (City of Stockholm, 2012). One of the
best known examples of such redevelopment project is the
Hammarby Sjöstad, a new eco-friendly district that is currently under development until 2017 (ibid). The Hammarby
Sjöstad provides a demonstration model for integrated approaches to sustainable urban planning and development
and thus, it will be further analysed (see Section 4.2).

4.2 Hammarby Sjöstad
The Hammarby Sjöstad is a unique ecological city district project which aims to expand the inner city near the
Hammarby Lake and provide housing for 25,000 people
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(GlashusEtt, 2007). The new urban development project, one of the biggest in Stockholm, is to convert an
old industrial and harbour area into an attractive modern
neighbourhood (ibid). The overall aim of the project is to
become twice as more sustainable than Swedish Best
Practice in 1995 (Suzuki et al, 2010), which means that it
is expected to halve the total environmental impact of the
area in comparison with any other developments built in
the 1990s (GlashusEtt, 2007).
Several environmental goals have been targeted for Hammarby Sjöstad related to land usage, energy, water and
sewage, waste, transportation, and building materials
(see Appendix 2, Table A.2.1) with biggest focus on energy efficiency and innovative environmental technology,
sustainable transportation, climate change adaptation and
high-quality lifestyles. The district has also applied an environmental load profile (ELP) tool to monitor and assess
the environmental performance of the development project
(Suzuki et al, 2010).
The project is planned and managed by two municipal administrations – the City Planning Administration
and the Development Administration, but it has also

Figure 4.1 The Hammarby Model
Source: www.hammarbysjostad.se
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employed several private developers and contractors.
Supported by a national subsidy programme, the city
authorities have made heavy investments in green public spaces, while preserving existing forests and natural
assets. In addition, well-connected tram system and
other public transportation systems (light rail link, ferries) have been put in place. The district’s land policy
requires mixed land uses with ground floor of buildings being converted for commercial purposes so that
people are encouraged to cycle and walk (Suzuki et
al, 2010). As a result two-thirds of all residential trips
(2005) have been made by public transport, bicycles or
walking (CABE, 2009 cited in Suzuki, 2010) therefore
reducing significantly GHGs. Moreover, the city authorities have provided financial subsidies to boost diverse
economic activities.
What is particularly innovative about this development
is the Hammarby Model (see Figure 4.1), which is an
unique ecocycle tool designed to help implement the
environmental goals for the area. Through looping and
cascading of resource flows, the Hammarby model
transforms a linear model of urban metabolism into a
closed cyclical system, thus addressing one of the big-
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gest limitations of the concept. The model aims at optimising the use of resources through multi-functionality,
renewable energy, recycling and reducing waste.
The goal is to increase the self-sufficiency of the area
through the use of innovative eco-technologies (e.g. a
mobile automated waste disposal system, an own onsite waste treatment plant, smart-house technology etc.).
The Hammarby Model can serve as a blueprint for integrating UM into urban planning to achieve greater sustainability and ecological performance of urban areas.

4.3 Analysis
As the Eco² book summarises, Stockholm can serve as
an example of great leadership in implementing integrated sustainable urban strategies (Suzuki et al, 2010). The
city should be acknowledged for its successful attempt to
incorporate the Eco² One-system perspective into urban
planning that has helped to enhance the ecological, economic and social benefits of the sustainable development
in the area.
Stockholm’s example illustrates how through an adoption
of the “urban commons” approach focusing on urban
green areas and public spaces, excellent public transportation systems, high levels of walking and cycling, and
innovative environmental technologies, a city can become
more compact and urban, while providing more space for
nature (Kenworthy, 2006). Stockholm’s approach to sustainable development can provide useful lessons to other
cities in developed countries, however, its applications for
low-income nations could be questioned.
As stated in the background analysis, the city has benefited from long tradition in welfare-state politics and
social equality, long-term commitment to sustainable
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development, rich natural urban environment, extensive control and ownership over urban land, and encouragement and financial support at the national level. These important attributes provide a solid platform
for sustainable development but are often absent or
minimal in cities in the Global South.
Furthermore, according the criteria set for the analysis
of the case studies, policies should be coordinated with
regional and global strategies for sustainable development. Although local development strategies seem
to be very well integrated with regional environmental
management goals, unless Stockholm’s mitigation climate change strategies are coordinated with adaptation strategies in developing countries, eco-developments like Hammarby Sjöstad could manage to build
a ‘folkhelm’ (peoples home) for an advantaged group
of the Swedish population, but will fail to tackle global
environmental threats that will eventually affect all human beings. In addition, further research is needed to
examine the role of local, national and international
stakeholders and how they influence the development
of such strategies.
Another element of the criteria is related to the spatial distribution and governance of metabolism flows.
Hammarby Sjöstad is an example of a very top-down
governmental project at the local level and although it
presents an unique ecocycle UM model, it does not
address potential issues of spatial inequality and economic discrimination to lower-income classes. 35,000
people are expected to live and work in the area
(GlashusEtt, 2007), so it is critical to understand for
who the development is intended, who can afford to
live there and who can benefit from this unique ecological urban environment. Further research is needed
to analyse if the planning process is inclusive of marginalised and disadvantage groups such as Stockholm’s immigrants.

5. Case study 2: Curitiba, Brazil

5.1 Background
Curitiba is the capital of the Paraná region and has long
been an administrative, economic and political centre (Rabinovitch, 1992). The city has a higher GDP per
capita and a lower unemployment rate than the national
average (Fellow & Weiss, 2004). Curitiba has experienced
significant growth in four major industries: automotive
manufacturing, communications software and information technology (IT), infrastructure and tourism, due to
its ability to attract skilled workers and international businesses (ibid). Being an important economic centre, the
city manages the transport of regional goods that either
pass through for export or are managed by companies
based in the metropolitan area (Fellow & Weiss, 2004).
After the 1950s, the city has experienced rapid population growth, urban sprawl and concentrated traffic in the
city centre (ibid). In order to address these challenges,
the local authorities took several innovative approaches
to sustainable urban planning related to innovative land
use planning integrated with transportation planning, a
bus rapid system (BRT), green area enhancement and
flood control, solid waste management, creation of an industrial city for manufacturing, social programmes, and
culture and heritage preservation (for detailed description
see Appendix 2, Table A.2.2)

Curitiba has become well-known for its sustainable urban planning and it has been referred to as “the model
of urban ecology planning” and “the ecological capital of
the world” (Macedo, 2004; Meurs, 1994 cited in Klink &
Denaldi, 2011). Curitiba’s success lies on the strategic
decision to enhance linkages between sustainable mobility and transport policies, land use and density patterns
(Rabinovitch,1992). Urban growth was directed along linear axes radiating from the city centre (see Figure 5.1)
(Suzuki et al, 2012).
Investments in land use planning and zoning were then
concentrated along the axes accompanied by the development of economic activities, a bus rapid transit (BRT),
housing and service facilities. While these structural axes
and the city centre experienced high-density development, the provision of public infrastructure and services
in the suburbs and slum areas have been avoided in order to save costs. Finally, the implementation of land use
planning have been supported by market-lead initiatives
such as transferring development rights, providing monetary incentives and reducing taxes.
In addition to its spatial planning, Curitiba’s successful
experience has been based on the political continuity of
local governance and the ‘in-house’ technical capacity
of the Curitiba Research and Urban Planning Institute

Figure 5.1 Urban growth axes in Curitiba
Source: Author, adapted from IPPUC (2009a) in Suzuki et al, 2010
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(IPPUC), which was created by the municipal authority
to develop a master plan and deliver coordination and
innovation in local planning (Rabinovitch,1992, Klink &
Denaldi, 2011).

5.2 Analysis
Although Curitiba’s sustainable development have
been remarkable in terms of various ecological and
economic benefits (see Rabinovitch, 1992; Klink & Denaldi, 2011), recent analysis of Curitiba’s Ecological
Footprint – an approach to quantifying UM flows that
calculates the amount of land required to provide the
ecosystem services needed by a city and to absorb
its waste (Newman, 2006; Rapoport, 2011), indicate a
significant increase.
Results published in the new Curitiba 2030 plan show
that the city’s Ecological Footprint per capita has become
40 percent higher than the Brazilian average- 3,4 gha per
capita for Curitiba compared to 2,4 gha for the national
average and 2,6 gha for the global average (SENAI,2010).
Largest contributors are meat and other goods and services produced, and despite the introduction of a good
public transit system, the use of private transportation
(ibid). The results suggest an increase in resource consumption which has probably been driven by the economic growth in Curitiba and the increase in affluence
for many of its citizens. Although the Ecological Footprint
calculations cannot suggest policy-level responses, they
can still give a broad perspective on global impact of cities (Newman, 2006) and thus, in the case of Curitiba, the
results can serve as an indication of the increased global
ecological impact of the city.
Curitiba’s successful approach to sustainable urban planning could also be questioned. A recent study by Klink
and Denaldi (2011) critically analyse Curitiba’s governance
arguing that development has been very top-down and
exclusively focused on the core city ignoring complexities of planning and managing the metropolitan region,
and underestimating influences of global socio-political
processes and actors. Such perspectives largely relate to
arguments brought by UPE authors (see Chapter 3) and
although the case study of Curitiba has no direct relation
to the UM concept, it stills presents an important example
of the spatial production of urban inequality through metropolitan fragmentation and the emergence of competitive state spatial regimes.
According to Brenner (2004), the process of globalisation
has lead to intense territorial restructuring of power and
the emergence of neo-localist regimes centred on competitive city-regional economies (Klink & Denaldi, 2011).
This trend has also been evident in Brazil since the 1990s,
and thus it lead to a rather centric and fragmented devel-
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opment in metropolitan Curitiba (ibid). Curitiba’s integrated urban planning became focused exclusively on the
core city, creating ‘an island of success’ and leaving the
metropolitan hinterlands with inadequate provision of basic services and infrastructure (e.g. water, electricity and
waste collection). As Klink and Denaldi argue (2011), irregulaton of master plans among metropolitan areas and
the limited capacity of the state planning agency for the
metropolitan area of Curitiba (COMEC) to play an effective
role in urban planning and management lead to the housing inadequacy and deficit in metropolitan Curitiba. In addition, lack of control over real estate markets and urban
sprawl all contributed to the expansion of urban poverty
and the growth of illegal settlements after the 1990s. As
a result, the urban poor were pushed towards the hinterlands in environmentally hazard-prone areas (ibid), lacking
basic infrastructure.
These patterns of spatial inequality are revealed through
the correlation between the evolution of land use in Curitiba
after 1953 (see Map 5.1) and the development of informal
settlements in the metropolitan hinterlands (see Map 5.2).
Finally, there is certain evidence of trade-offs between
the economic, social and environmental goals for the
sustainable development of the area. Although policy
framing in Curitiba aimed to integrate social, economic
and environmental elements, the city’s approach to implementing planning policies has been predominantly
economic. As mentioned in the Metropolitan Economic
Strategy Report for 2004 (Fellow & Weiss, 2004), the
fundamental goals for the development of the area have
been to increase its competitive advantage and attract
a skilled labour force and strong international economic businesses. However, some pressing social issues
such as urban poverty and inequality have not been addressed properly.
One example is related to the flood control measures and
building of natural drainage systems. As the Eco² Book
states: “The cost of building parks and relocating favela (slum)
dwellers has been estimated at five times less than the cost of
building concrete canals.” (Vaz del Bello and Vaz,2007 cited in
Suzuki et al, 2010). This statement implies that costs are calculated only in monetary terms and other social costs (such
as loss of livelihoods, assets and job opportunities) that occur
from relocation are completely ignored.
Further research is needed to examine the impacts
of relocation on these vulnerable groups and whether
planning processes have been conducted in a participatory manner. Curitiba’s IPPUC is said to hold public
discussions, conduct land-use surveys and take opinion
polls to involve residents in the planning process (Fellow
& Weiss, 2004). However, considering the increase in
informal settlements in the metropolitan hinterlands, it
remains debatable whether the urban poor have been
given an actual voice.
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Map 5.1 Evolution of land use in Metropolitan Curitiba, 19532004. Source: Klink & Denaldi, 2011; based on COMEC, 2006
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Map 5.2 Informal settlements and slums in Metropolitan
Curitiba, 2004. Source: COMEC, 2006
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6. Conclusions

To begin with, there are a number of lessons which can
be learnt from the analysis of the Eco² Cities Initiative
ideology and methodology. The first part of the analysis
argued that there are many assumptions embedded in
the programme. The Eco² Cities Book claims that rapid
urbanisation is a major challenge for developing countries
leading to the creation of urban poverty and the increase
in environmental degradation. However, more recent
studies (e.g. by Potts, 2012) suggest that these trends
are not necessarily true and many countries experience
slower urbanisation and stronger flows of circular migration. The Initiative does not acknowledge such important socio-political changes, nor does it consider wider
macro-economic processes, population dynamics and
livelihood patterns that shape the urbanisation process in
developing countries.
In general, on an ideology level, the Eco² Initiative fails
to respond to the set criteria for integrating UM into urban planning as it does not consider how socio-political
processes at various scales shape the historical production of metabolism flows. Furthermore, the programme
suggests generalising and simplifying solutions to complex and dynamic urban problems. The programme recognises urban poverty as a major challenge in cities in
the Global South, however it does not address the underlying causes for its expansion, nor it considers how
governance of urban flows can enhance the production
of geographical inequalities on the local and global scale.
Influenced largely by the World Bank economic perspective, the Initiative advocates for enhancing economic and
ecological sustainability through increasing efficiency.
However, I have argued that increased efficiency does
not necessarily lead to environmental justice and very often innovative urban planning approaches could end up
benefiting citizens already privileged or in power, ignoring
those most in need like the urban poor.
On the other hand, in terms of methodology, the Eco²
Initiative holds several important strengths. First of all,
the focus is on integrated urban planning that goes beyond pure ecological performance of cities to incorporate a whole-system perspective (Moffat et al, 2012). The
Eco² Framework also advocates for an asset-based approach that will help developing countries follow their own
pathway to sustainability. Furthermore, it provides a wide
variety of tools to help planning policies enhance the efficiency, multi-functionality and circularity of UM flows. It
also introduces innovative approaches to MFA that man-

age to incorporate scales (though not that successful on
the global level) and spatial dynamics through integrating
urban forms and flows. Therefore, the Eco² Initiative fits
most of the criteria set for methods for analysing material
and energy flows.
Nevertheless, an argument is made that urban problems
in low-income countries are a result of dynamic economic and political processes and providing technical assistance without advocating for structural change cannot
enable cities to improve their environmental performance.
The use of innovative tools is not sufficient to achieve real
transformation if political and social complexities and the
governance of UM flows are not integrated at the planning and policy level.
In terms of the application of the Eco² Cities Initiative, the
two case studies share several similarities. Influenced by
neo-liberal policies, both cities have experienced large
economic growth due to significant political efforts to increase their competitive advantage and attract international investment. At the same time, planning approaches
to sustainable development have failed to address growing challenges of increased urban poverty and the production of spatial inequality.
While in Stockholm such urban problems have remained
relative small due to the city’s long-term commitment to
sustainable development and social equality, and the capacity of local institutions to function well in a globalised
economy; in Curitiba, the rather centric and fragmented
development and the limited capacity of local planning
institutions (such as COMEC) to play an effective role in
regulation and management of planning policies, contributed to the significant expansion of informal settlements
in the metropolitan hinterlands. Although being set in a
different socio-political and economic contexts, both
examples suggest that the implementation of very topdown planning policies (with or without the integration of
the UM concept) could result in an ‘island effect’ and understandings of the dynamic and complex impacts and
interrelations of urban areas could remain relatively weak.
In the case of Curitiba, this is already evident as many
studies promote the “model of sustainable development”
of the core city ignoring the expansion of urban poverty
and spatial inequality in the hinterlands. Stockholm, also
a leading city in sustainable development, have continuously implemented successful integrated urban strategies, however a unique eco-development like Hammarby

Sjöstad will be only accessible to a small section of the urban population, thus further research needs to address the
potential implications of political and economic exclusivity.
A more in depth study of both cities is also required to
analyse the role of local, national and international stakeholders in the production of planning strategies and the
governance of urban resource flows. In the case of Curitiba, the economic growth resulted in increase in resource
consumption and the city’s Ecological Footprint per capita. Further research should aim to compare this trend to
Stockholm’s development in order to identify the correlation between urban income, UM flows and impacts on
local and global ecosystems.
In addition, the participatory nature and the coordination
of planning processes in both cities also remains to be
explored. Finally, once all phases of the Eco² Cities Initiative have been completed, it will be also useful to assess
its impacts on other cities in the Global South.

To sum up, the analyses suggest that addressing spatial distribution and governance of urban resource
flows is crucial for the successful integration of the UM
concept into the sustainable planning of cities. Urban
planners and policy makers should not only aim to increase the efficiency, multi-functionality and circularity
of UM flows, as implied by the Eco² Cities Initiative, but
should also consider how political and economic processes and actors shape the control, ownership and
appropriation of flows and resources. This can be very
challenging for local authorities as improving access
to nature through city infrastructure requires balancing between environmental improvement, social gain
and economic enhancement. However, the complex
urban problems that cities face today, especially in
low-income countries, call for complex solutions and
further research and experiences from ground-level
lessons will hopefully lead to the improvement of the
urban metabolism concept and sustainable planning
policies in co-evolution.
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Appendix 1. The Eco² Cities Initiative
Table A.1.1 Core Elements of the Eco² One-System Approach
Source: Author, based on Suzuki et al, 2010
Core Element

Goal

Tools

Integrating flows

Enhancing the efficiency of resource flows
through integrated infrastructure system
design and management

- Demand-side management (DSM):
addressing efficiency and conservation before
supply-side investments (e.g. energy retrofits to
buildings, bus rapid transit, waste –reduction,
reuse and recycling)
- Peak load management: demand for services
to minimize the requirements for peak capacity
(e.g. off-peak tariffs for public transportation
systems and highways)
- Cascading resource use: matching resource
quality to the requirements of each user (e.g cascading
water flows for household use and sanitation)
- Looping resource use: closed loop systems
that return energy and materials to their points of
origin (e.g. returnable drink containers, converting
organic waste)
- Distributed systems for omnidirectional
flows: achieving greater functionality for nodes
and networks (e.g. cluster management of waste,
distributed solar water heating systems)
- Multi-functionality: serving different ends
by using common spaces and structures (e.g.
integrated storm water management, multipurpose
pathways and other forms of infrastructure)

Integrating forms
and flows

Integrating urban form with urban flows
and enhancing overall system efficiency
through spatial planning and urban design

- Urban form, land use mix, density,
connectivity and proximity: influencing urban
flows and their efficiency through infrastructure
(e.g. mixing of land uses at the neighbourhood
level to reduce system costs; providing viable
public transit)
- Green infrastructure: integrating natural
systems with built systems through green
infrastructure and ecological engineering (e.g.
green strips along streams and rivers, creating
natural drainage systems)
- Layering: integrating different uses for a
common space over time (e.g. multiple uses of a
public school, mixing shops and residential areas
- Co-location: using the advantageous sitting
and placement of new structures and rights-ofway (e.g. photovoltaic and solar water heating
panels on rooftops; a wet-waste composting
facility collocated with community gardens)
-Place making: creating social amenities
as intrinsic opportunities (e.g. using existing
facilities as recreational parks, landmarks,
community centres)
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Implementing projects using a more wellintegrated approach to implementation

- Sequencing: using phasing of integration
strategies - from slow and longer lasting elements
(e.g. local ecologies, natural assets, land use
patterns) to more rapidly moving elements
(management policies, consumer behaviour)
- Enabling: developing policies that enable
implementation of the different types of
integration strategies (e.g. capacity-building at
the local level not prescribing specific solutions,
enhancing self-reliance of local policies)
- Collaboration: synchronizing policies among
all the stakeholders (e.g. aligning existing
policies of different stakeholders and using their
strengths)
- Alignment: developing consistent policies
aligned with goals and strategies in the
planning framework (e.g. (non-) contradictory
government actions can have impacts on the
spatial structures of the city, land supply and
demand, resource efficiency)
- Targeting of policies: recognizing the
different needs of existing urban areas and new
development (e.g. retrofitting, urban land pooling
and land readjustment)
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Appendix 2. Case Studies
Table A.2.1 Environmental Goals for Hammarby Sjöstad

Source: Author, adapted from http://www.hammarbysjostad.se/
Land usage

Sanitary redevelopment, reuse and transformation of old
brownfield sites into attractive residential areas with beautiful
parks and green public spaces.

Energy

Renewable fuels, biogas products and reuse of waste heat
coupled with efficient energy consumption in buildings.

Water & sewage

As clean and efficient as possible - both input and output –
with the aid of new technology for water saving and sewage
treatment.

Waste

Thoroughly sorted in practical systems, with material and
energy recycling maximised wherever possible.

Transportation

Fast, attractive public transport combined with car pools and
beautiful cycle paths, in order to reduce private car usage.

Building materials

Healthy, dry and environmentally sound
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Table A.2.2 Major approaches to sustainable development in Curitiba
Source: Author, based on Suzuki et al, 2010

Approaches
to sustainable
planning

Actions

Consequences

Innovative land
use planning
integrated with
transportation
planning

- A Master Plan (1966) that integrates land use and
transportation plans
- A Zoning Programme to respond to the Master
Plan’s vision
- Directing urban growth linearly along structural
axes radiating from the city centre
- Concentrating economic activities, a bus rapid
transit (BRT), housing and service facilities along
the axes
- High-density development at the city centre
- Car free areas in the city centre
- Minimised investments in infrastructure: no
installation of water pipes and cables into new
areas
- Infrastructure investments only concentrated
along the axes (adding new functions)

-Diverted traffic from the city centre
helped to reduce congestion
-Increased use of public transport (45%
of all community trips) (IPPUC, 2009a)
-Reduced GHG emissions and air
pollution
-Saving costs from fuel and time losses
-Savings costs on investments in
infrastructure

Integrated public
transportation
system

- Affordable BRT transit system functioning as a
surface subway
- BRT designed for various scales and levels of
service
- Flat-rate fare to accommodate the urban poor
travelling from the city periphery
- High coverage (almost 90% of the city area)
and frequent service (every 5 min) of public
transportation (IPPUC, 2009a)
- Bus companies are paid on the basis of
distance, not number of passengers, to
encourage operating in distant areas

- Saving costs on transport
infrastructure
-18% less costs and 50% less energy
consumption than a normal bus system
(Hattori, 2008)
-The BRT system pays for itself: no
government subsidies needed

- Natural drainage systems around lakes and
Green area
enhancement and rivers/ riverbanks converted into parks
- Enhancing green areas to 55 m² per person
flood control
(ICLEI, 2002;IPPUC, 2009a)
- Bicycle paths along streets and inside parks
- Sheep to graze grass and provide natural
fertilizer for parks
- Preservation of forests and tax reductions to
encourage planting of trees
- Transfer of development rights for environmental
preservation (could be purchased)

- Flood control
- Savings costs on building flood control
infrastructure
- Reducing flood-related environmental
hazards and diseases
- Reducing costs on park maintenance
- Cleaner air and reducing impacts on
climate change
- Shade of trees cooling buildings and
saving energy
- Revenues from transfer of
development rights
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Solid waste
management

- Innovative waste management programme:
Garbage that is not Garbage: to encourage
people to separate recyclable and non-recyclable
waste
Green Exchange Programme: exchanging waste
for slum areas for bus tickets and agricultural
products
-Educating children and raising public awareness
-Employing homeless and people in alcoholic
rehabilitation in the garbage separation plant
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- Reducing waste
-Money raised is used for supporting
social programmes
-Reusing waste for building materials
-Reducing dengue fever
-Reducing costs on providing waste
services in slum areas
-Cleaning slum areas
-Reducing disease in slum areas

Industrial City of
Curitiba

-Building an industrial park in the west side of the
city for manufacturing
-Extensive green areas around the park
-Bus network connection

-Attracting local and foreign investment
-Providing employment (around 20,000
jobs created directly and indirectly
(Suzuki eta l, 2012)
-Industrial tax revenues

Social
programmes

- Converting a high-voltage land in the southern
area to provide business incubators
- Purchasing private land to provide land for
squatter settlements
- Providing formal land use zoning category for
unofficial occupancy
- Providing basic land arrangement, water and
electricity services
- Providing social housing in the suburbs and
between the centre and industrial areas
- Encouraging mixed income groups in the social
housing
- Transfer of development rights for social
housing (could be purchased)

- Boosting local entrepreneurship
- Residents in squatter settlements feel
some ownership as their land use is
recognised
-Revenues from transfer of development
rights

Culture and
Heritage
Preservation

- Preservation of historical buildings
- Transfer of development rights for heritage
preservation
- Converting unused buildings and land for
providing cultural facilities

- Attractive and lively environment for
citizens
- Revenues from transfer of
development rights used only to
preserve buildings
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