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     Foreword             

 We now live in an urban age where cities and their economies dominate the global 
economy. Throughout their history cities have been centers of commerce and trade, 
a function that has enabled their growth and prosperity. Urban areas and metro 
regions are the hubs of their respective country’s economy. Economic activities in 
cities are a key growth engine to a nation’s economy. At the same time, due to the 
concentration of human population, consumption and economic activity, urban 
areas are the main contributors to greenhouse gas emissions as well as placing 
enormous demands on the world’s natural resource base. Just as cities are the source 
of many environmental problems, their characteristics also offer many of the 
solutions, and should be recognized as such. 

 Following the recent economic crisis that has impacted most of the developed 
world economies, there has been a renewed interest in new forms of growth. Of these 
Green Growth and a transition to Green Economy are the most widely discussed. 
At the same time, new challenges are emerging in developing countries where local 
and national governments are struggling to keep pace with rapid urbanization, 
especially in providing housing, infrastructure and social services. Combined with 
the urgent need to reduce carbon emissions in cities to combat global environmental 
challenges, the urban economy needs to transition to a more sustainable and green 
growth trajectory. Yet, there has been little conceptualization in the literature regarding 
the Green ‘Urban’ Economy. 

 A transition to a Green Urban Economy needs to manifest itself in cities world-
wide. It needs to realize the opportunities that exist in an urban system in terms of 
synergies, concentration of people and economic activities, and the strong interac-
tions and symbiotic relationships between sectors. A Green Urban Economy needs 
to oversee a recasting of the economic structure of cities in favor of less carbon 
intensive activities, mainly by fostering ‘clean tech’ and green services and products 
as key growth sectors. By shifting behavior to more sustainable consumption patterns, 
which minimize environmental impact, urban economies can transition towards 
green economic development. 

 ‘The Economy of Green Cities: A world compendium on the Green Urban 
Economy’ is a rich and overdue contribution to the discussion of what the Green 
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Economy can mean for urban areas. A key theme in the 2012 Rio+20 conference, 
the Green Economy can must resonate strongly in cities worldwide for it to be a 
vital tool for sustainable development and poverty eradication. Whether energy 
ef fi ciency in buildings or new and innovative waste management systems, this 
publication is an excellent addition to the conceptualization of the Green Urban 
Economy – an imperative for cities in achieving economic viability, social equity 
and environmental harmony. It is a useful companion for local decision makers at 
the urban level to inform local policymaking. 

 By addressing our economic, social and environmental challenges, a Green 
Urban Economy is a holistic approach to analyze the urban system through an 
economic lens. Energy ef fi ciency in the physical infrastructure including transport, 
waste management and water infrastructure as well as the protection of ecosystems 
highlight a fundamental principle of the Green Urban Economy: valuing environ-
mental goods and services while contributing to climate protection. At the same 
time, new business models that promote green market development and a new 
economic structure can in turn create new jobs and migrate labor to less carbon 
intensive economic activities. This is essential for maintaining and enhancing 
competitiveness – a prerequisite for sustainable urban areas, economic growth and 
social development. 

 It gives me great pleasure to contribute to the publication of this book, which 
bridges the gap between the promotion of the Green Economy globally and the 
manifestation of this new growth strategy at the urban level. It is an essential recog-
nition of the role of cities and urban economies in pioneering the Green Economy 
and how green cities are an imperative solution in not only addressing global 
environmental challenges but also in ensuring local socio-economic prosperity.

ICLEI – Local Governments for Sustainability  President 
David Cadman   

Foreword
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  Abstract   Irrespective of a lack in any clear outcome from Rio+20 on Green 
Economy, or rather in the absence of any inter-national agreement thereon, the Green 
Urban Economy approach still embodies a call to local actors to investigate in 
particular economic bene fi ts from environmental and social actions. It is a political 
and practice oriented concept, which connects the global signi fi cance of economic 
activities in urban centers and metropolitan regions with the challenges of the future. 
The proximity to economically active citizens and companies provide local govern-
ments a particular opportunity to realize their responsibility for city development and 
planning, which can in fl uence private actions and lifestyles, as well as framework 
conditions for economic activities.  

  Keywords   Agenda setting  •  Rio+20  •  Introduction  •  Green urban economy     

     1   Green Urban Economy: Translating Green 
Economy to the City Level 

 Green Economy was one of the two key themes of the Rio+20 UN Conference on 
Sustainable Development in June 2012. ICLEI set out to translate this internation-
ally formulated theme to the local government and city level. The “Rio Earth 
Summit” conference of the United Nations on Environment and Development in 
1992 resulted in, amongst other, the “Agenda 21” as a call for action. ICLEI at the 
time translated “Agenda 21” to the local level with the concept “Local Agenda 21”, 
which was anchored in Chapter 28 of Agenda 21. 
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 If the objective is to not only goal of Green Economy but rather to produce a its 
concrete realization, this cannot be achieved without the signi fi cant contribution of 
local governments. Thus a Green Economy must be accompanied and supported by a 
“Green Urban Economy”. With this goal ICLEI introduced in 2011 the term “Green 
Urban Economy” to the international discussion, keeping its local government 
membership informed, substantiating the concept in various studies, and assembling 
the  fi rst case studies on local government action. With the Green Urban Economy the 
debate on the Green Economy was localized to towns, cities and urban mega-regions. 

 Is this “old wine in new skins”? Is the international discussion only out for a new 
terminology to disguise lack of action? Should “sustainable development” be com-
pletely dissolved and give way to a new primacy of the economy, as some fear? Should 
values give way to pure market forces? While some doubt a “Green Economy” for 
fear that social and ecological goals could become lost, others, especially developing 
countries, fear a new economic colonization of technologies from industrialized 
economies. Critical scientists have asked: can the economy be viewed from a urban 
perspective? Is it a step back to a resource economy, in which small cycles are closed 
and economies are reduced to the immediate exchange of goods within small spaces? 

 The answer is No. “Green Urban Economy” is a political and practice oriented con-
cept, which connects the global signi fi cance of economic activity in urban  centers and 
metropolitan regions with the challenges of the future (in which an increasing urban 
population follows an urban lifestyle) and the speci fi c scope of action of their local 
governments in collaboration with other actors (Box  1 ). Their proximity to economi-
cally active citizens and companies provides local governments a  particular oppor-
tunity to realize their responsibility for city development and  planning, which strongly 

  Box 1 Green    Urban Economy Agenda is Simultaneously Goal and Journey    

     • Greening  the Urban Economy consists of a bundle of measures, laws, 
instruments, mechanisms, which reward ecologically and socially sensible 
action economically and therewith accelerate the transformation of the 
economy towards a sustainable urban economy. It relates to the preserva-
tion of environmental quality and supporting environmentalism.  
  Greening the  • Urban  Economy sets the emphasis on local government as 
innovator and driver, with the multiplicity of city actors at their side. It is 
based on the fact that today already more than the majority of economic 
goods and services are produced in an urban economy. It refers to towns, 
cities and mega-urban regions as a place of living, activity and administra-
tion unit in a period of rapid worldwide urbanization.  
  Greening the Urban  • Economy  includes many dimensions: decent jobs for 
the many, equitable access to resources and protection from risks, such 
as the consequences of climate change. It refers to the management of 
household or private affairs and especially expenses. It also relates to the 
management of resources of a community, country, etc., especially with a 
view to its productivity.    
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in fl uence private action. Local governments can set framework conditions and 
instruments, which have an effect immediately and locally. 

 Irrespective of a lack in a clear outcome from Rio+20 on Green Economy, or rather 
in the absence of any inter-national agreement, the approach embodies a challenge to 
local governments and city actors to develop entirely new instruments (e.g. Carbon trad-
ing in Tokyo) and to apply existing instruments in a new way (e.g. providing city prop-
erties to buyers who guarantee high energy standards), thereby engaging economic 
actors and considerations. Environmentalists need to understand the language and 
dynamics of the economy, and combine immanent economic interests (such as cost 
savings) with ecological interests (such as saving of resources) and vice versa. 

 From 20 years of experience with “Local Agenda 21” the strengths and 
weaknesses of approaches and actions are known. In many places across the world, 
processes have started, goals have been set, integrated thinking promoted, and 
action encouraged. Governments have become attentive that only a combination of 
economic, social and ecological approaches can address the growing challenges 
of the world (ICLEI  2012a,   b  ) . 

 From 20 years of “Local Agenda 21” it is knows that only in a few places it has 
succeeded to bring the economy on board and to open the dialogue with those who 
produce and distribute – and thus in fl uence consumption – that they might turn their 
practices around in such a way that environmentally and socially damaging actions 
are no longer economically rewarded. We also know that the power and  fi nancial 
resources of the market are becoming stronger in proportion to the  fi nancial in fl uence 
of the public sector. This is another reason to make clear to local, regional and 
national governments their scope of action for targeted in fl uence on the market and 
on the economy as a whole (Box  2 ). 

 Box 2 Green    Urban Economy Core Messages 

 The Green Urban Economy is a process of transforming and transitioning 
existing and emerging urban economies to be more environmentally benign 
and socially desirable. The way how services and goods are produced, pro-
cured, distributed and consumed informs environmental and social objectives. 
What is being done well needs to be economically rewarded. Socially and 
environmentally benign economic activities need to become the norm, not the 
exception. 

 This calls for:

   Technology innovation: technological innovation to produce more  –
ef fi ciently and use abundant renewable resources sustainably;  
  Green business and governance models: an investigation into current  –
business and governance models to optimize these for economic returns 
while achieving environmental and social bene fi ts (for example green pro-
curement, rather than business as usual);  
  New green business opportunities: identifying new business opportunities  –
that value the environment and people.    
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 Shrinking resources, rising prices and growing unequal access to resources, be 
these food, energy, water or similar, will affect the  urban  poor. Poverty eradication 
must be part of a green and inclusive economy, and not excluded from a greening of 
the economy.        

    2   Local Governments as Drivers of the Green 
Urban Economy 

 Urban areas are growing in importance. Already today the 150 smallest UN-member 
countries each have fewer inhabitants than a megacity the size of Mumbai or Tokyo. 
At the same time there is a backlog in providing decent housing and infrastructure to 
one billion urban dwellers, while the global urban population will increase by another 
three billion over the next 40 years. The logical conclusion is that within the next 
40 years the same urban infrastructural capacity will have to be built as that over the 
last 4,000 years. This means an unimaginable investment into residential buildings, 
roads, provision and waste utilities, and expected public services. Food production 
and distribution also pose a new dimension of challenge. It is clear that this devel-
opment cannot be realized with current levels of resource and energy wastage. 

 Local governments themselves will only be able to provide a small amount of the 
investment required. They can however provide framework conditions, incentivize, 
moderate, stimulate ideas, innovate and provide and set market incentives. Towards 
this cities need to be prepared: communal targets must be developed and new 
models built, governance styles improved, technical expertise acquired and new 
instruments tested for a multiplicity of different interests and actors. Local 
governments must continuously re fi ne their roles and approaches. 

 Local governments do not yet have the structural capacity, competency, nor 
aptitude – so at least it could appear on  fi rst view. We know that the journey is still 
long. And yet across the world there are already many good examples for innovative 
local government action, as this book shows. Cities and towns take a lead, even if 
nations still hesitate (Box  3 ).     

  Box 3 Example of Local Action for Greening the (Urban) Economy: 
Municipalities… 

     • … use their economic and  fi nancial instruments to advance low  carbon 
development and resource ef fi ciency;  

   Examples: Tokyo Carbon Trade, congestion charge.  
   • … use their planning authority for designing more eco-ef fi cient, 
 compact cities;  

   Examples: Strategic development plans, EcoMobility and public transport 
services, by-laws such as buildings codes for renewables and energy 
effi ciency.  

(continued)
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    3   Green Urban Economy: New and Then Again 
Not So New 

 Green Urban Economy is an approach towards direct action, which complements 
and strengthens the current efforts of local government and city actors moving 
towards sustainability. There will be as many questions as answers: is the compact 

   • … use their purchasing power to get more and cheaper green products 
and services on the market;  

   Examples: Green purchasing, joint procurement.  
   • … use municipal operations and utilities as drivers for eco-ef fi ciency 
and (green) job creation;  

   Examples: Increasing the amount of local renewables in the energy provi-
sion for citizens, facilitating job training on installation technologies.  
   • … measure and value ecosystems as a source for service provision;  

   Examples: Eco-tourism, urban agriculture, nature stewardship schemes.  
   • … support local economic activities and businesses to attract, retain 
and increase green jobs;  

   Examples: Portland’s Economic Development Strategy, local invento ries 
on green jobs, encouraging the development of corporate social 
responsibilities.  
   • … support and advise (local) business on training and capacity building;  

   Examples: Local agendas for employment, facilitating relevant training 
courses to support implementation.  
   • … value jobs in the informal sector and transfer them with caution 
and sensitivity into formal employment if applicable;  

   Examples: Health and social protection of workers on land fi ll sites or in 
waste recycling.  
   • … encourage research and development for designing new products, 
technologies, services and operational models to transform or inno-
vate the local economy;  

   Examples: Smart bike and car sharing technology systems, smart meters, 
smart grids.  
   • … work with (local) business to demonstrate that resource-ef fi cient pro-
duction, dissemination and consumption can result in economic bene fi ts;  

   Example: EcoPro fi t ®  programs.  
   • … inform their citizens to become green consumers;  

   Examples: Information and awareness campaigns, local awards, strength-
ening local NGOs and partners, promoting eco or fair trade produce.  
   • … develop indicators and measurement systems to demonstrate that 
resource ef fi cient, environmentally and socially sound actions serve all.     

Box 3 (continued)
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city really more resource ef fi cient and bring economic bene fi ts? Does the urban 
lifestyle compensate the ef fi ciency advantage of urban density and where are the 
economic incentives? Is energy saving enough, or do we need a much more radical 
view on proportional access to the  fi nite amount of resources on this planet? What 
pricing mechanisms can be used for resources, energy, waste management, water 
etc to prevent social inequalities?  

    4   Situating This Book in a Global Context 

 Green Urban Economy requires even more creativity, new thinking, arguments, 
numbers and success indicators, as well as a critical examination of the reality, in 
which there will not only be win-win-win situations. Therefore varying perspectives 
and practical experiences from the emerging  fi elds of environmental economics, 
urban development, green cities, and concrete examples from city governments are 
brought here together in order to document the different layers of knowledge and to 
support both researchers and practitioners in exploring and further detailing such an 
agenda.  The Economy of Green Cities: A World Compendium on the Green Urban 
Economy  subsequently brings a diverse set of contributors together to start a discus-
sion on the implications of a Green  Urban  Economy, irrespective of no clear inter-
national outcome from Rio+20. 

 Nonetheless,  The Economy of Green Cities: A World Compendium on the Green 
Urban Economy  was inspired by the international discussions on the Green Economy. 
The Green Economy was popularized by key international organizations’ publications 
and initiatives such as the United Nations Environment Programme’s (Oct, 2008) 
 Global Green New Deal  publication and the launch of the  Green Economy Initiative , 
and the UNEP/ILO/IOE/ITUC (2008)  Green Jobs: Towards decent work in a sustain-
able, low-carbon world . 

 The Green Economy notion gained greater momentum with the  fi rst Preparatory 
Committee meeting of the United Nations Convention on Sustainable Development 
in May 2010 based upon the United Nations General Assembly December 2009 
resolution to make “Green Economy within the context of sustainable development 
and poverty eradication” and “institutional framework for sustainable development” 
key priority themes and thematic challenges for discussion at Rio+20. 

 Within the international negotiation context of Rio+20 the term “Green Economy” 
had already been critically questioned on grounds of lacking a clear de fi nition, 
being insuf fi cient as a tool, viewed as another form of protectionism and donor 
conditionality. There was also an initial hesitancy regarding the extent to which it 
would address the needs of countries for job growth, increasing incomes and pov-
erty eradication. These discussions have played out very differently among regions 
in the run up to Rio+20. 

 While “Green Economy” only gained international traction since 2008–2009, the 
term can be traced back two decades earlier to two prominent publications  Blueprint 
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for a Green Economy  (Pearce et al.  1989  ) , and  The Green Economy: Environment, 
Sustainable Development and the Politics of the Future  (Jacobs  1991  ) .   

    5   Moving the Debate to Urban Practice 

 The “Green Economy” in its original conception could be seen as rooted in 
the scholarly thought of environmental economics. Environmental economics 
acknowledges that the environment and the economy necessarily interact i.e. 
environmental degradation is not an incidental consequence of economic activity, 
but a central consequence of the way consumption and production are organized 
(Jacobs  1991  ) . Thus environmental protection requires that the environmental 
perspective is integrated into economic policy i.e. clarifying the way that eco-
nomic processes cause environmental degradation and how which economic and 
public policy can be designed to achieve environmental objectives (Jacobs  1991  ) . 
It implies that economic policy needs to be changed to avert environmental dam-
ages, pollution, and the exhaustion of natural resources caused by economic 
activities. 

 This book seeks to open up and instigate discussions on how a Green Economy 
can be relevant to urban areas and cities, and how a Green Urban Economy can be 
situated within existing and emerging knowledge and experiences. 

 The result is new intellectual alliances across and among disciplines with a 
speci fi c practice oriented focus. This publication is in so far not academic in nature, 
but rather seeks to draw out experiences, ideas and visions, as well as examples to 
accelerate and to inform the debate of a Green  Urban  Economy. This publication 
seeks to create a momentum and new amalgamation of intellectual thought, practice 
and knowledge, and most importantly arguments for changing the way the economy 
and the environment in cities is viewed and correspondingly treated without neglect-
ing their essential contribution to social objectives. As a result it is provocatively 
positioned within a changing socio-political landscape to encourage and to enable 
deeper, richer and outcome oriented debate.  

    6   The Structure of This Compendium 

 Part II correspondingly draws together different perspectives on some guiding 
principles, opportunities and ideas of what greening the urban economy can look 
like, in order to instigate and to further the debate amongst researchers, policy 
makers and practitioners. 

 Part III highlights the essential requirement that a range of different actors have 
to be involved with and work together towards greening the urban economy. Such a 
spectrum must encompass public, private and civic institutions and groups; each has 
a range of roles to play, but most importantly each has the ability to maximize their 
potential through collaboration, cooperation and coordination. 
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 Part IV assesses how Green Economy principles can be applied to various 
urban sectors which make up the urban economic system, enabling an economy 
that is sustainable, low carbon and resource ef fi cient. In addition, it analyzes the 
various strategies and approaches that can be utilized to implement a Green 
Economy in urban centers in terms of policy and technical innovation for example 
using economic valuation of ecosystem services to inform local decision making. 

 In Part V six city case studies of action are presented. They demonstrate that 
local governments are already implementing measures to promote green economic 
development, but also the potential that still exists in urban areas for innovative, 
sustained and transformational action. The case studies also demonstrate that in 
practice, the implementation of green urban planning and economic policies will be 
spatially diverse, with different approaches, measures and roles being taken.      
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 With the international sustainable development discussions exploring the concept 
and new driver “Green Economy within the context of poverty eradication and 
sustainable development”, it is important and relevant to re fl ect upon its meaning 
for cities and urban areas. Cities and urban areas are a key dimension as by 2050 
two-thirds of all humans will be living there. They represent 2% of the Earth’s land 
surface, 50% of the global population, and 70–80% of the global energy consump-
tion and CO 

2
  emissions. At the same time there is a backlog in providing decent 

housing and infrastructure to one billion urban dwellers, while the global urban 
population will increase by another three billion over the next 40 years: a near dou-
bling of the urban population to 6.2 billion. 

 Alone the richest 100 urban economic areas are estimated to account for 
US$19,874 billion (gross domestic product at purchasing power parity) (PwC 
 2009  ) , almost 30% of global GDP in 2008. An even greater amount circulates 
when including urban areas made up of small and medium sized towns and cities, 
not only seemingly endless mega-cities. 

 Urban dynamics play out in regions, countries and cities very differently according 
to local and regional trends and conditions. In the process of managing the rapid 
growth of existing cities, designing and building of new cities, and the rehabilitation 
and revitalization of old, often even shrinking, cities, presents an opportunity and 
urgency to “get it right”. For an economy to thrive, it requires functioning cities. 
It implies that the urban economy across sectors needs to realize opportunities, have 
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enabling framework conditions, and actors to work collaboratively together, so that 
all contribute to stepping up a level in their urban sustainability performance. 

 It is important to recognize that economic production and consumption patterns 
strongly interact with social and ecological systems. Societies are dependent upon 
the performance of their urban economies, while the urban economy is dependent 
on ecosystem services and resources. Urban economies rest and draw upon both 
local resources and cities’ vast hinterlands. The resulting tensions between the 
human and Earth system are expressed in numerous ways for example by rising 
energy costs, energy or water security concerns, environmental risks like climate 
change, shrinking natural resource base, declining ecosystem services etc. 

 Such tensions between economic forces, economic bene fi ts and socially undesir-
able outcomes are deeply interwoven with the choices made on infrastructure 
investments, production, distribution and consumption cycles, and the inclusion 
of environmental and social considerations therein. Choices are being made in 
cities on what to invest where, what to produce and distribute how, and what to 
consume why, as well as what to throw away where. For example, India alone is 
likely to invest US$300 billion in urban infrastructure over the next 20 years (Asia 
Economics Analyst  2007  ) . As such, capital spent on urban development needs to 
be spent in a way that it takes long-term economic, environmental and social 
viability into account. Choices of investments, asset management, business 
management and governance can be utilized for more optimal and more socially 
desirable outcomes. 

 For example in the wake of the global  fi nancial crisis 2008–2010 and subsequent 
economic slowdown, the concept of a Green Economy was provided with fresh 
impetus following wide-spread discussions on a ‘Green’ New Deal, to enable a 
“green recovery”. Large investments were seen as necessary to support the recovery 
of the world economy. These  fi nancial investments offered an opportunity to invest 
in green economic sectors. 

 Due to the concentration of people, knowledge, infrastructures, resources and 
economic activities, cities offer unique opportunities to address and respond to 
many environmental and social challenges. Cities and urban areas, large and small, 
are not only the source of resource consumption and pollution, they also offer many 
innovative responses, solutions, and provisions. 

 The political and economic foundations of cities will determine for example 
whether four billion new urban houses in the next 40 years can be built, whether 
global warming can be limited to 2 °C compared to 1990 levels, and whether the 
state and quality of our ecosystems and resources can be sustainably maintained. 
Urban economic activities and their local and global environmental implications 
need to be rethought, reshaped and remodeled. 

 Part II draws together different perspectives on guiding principles, ideas and 
opportunities of what a Green Urban Economy can look like to further and instigate 
the debate amongst researchers, policy makers and practitioners. 

 Part II opens with Kenneth Odero tracing the notion of “green” to the Garden City 
movement associated with Sir Ebenezer Howard (1850–1928) and exploring impor-
tant linkages and central issues of a green urban economy for an equitable and 
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sustainable future. Following, Corina McKendry illustrates on hand of two selected 
post-industrial cities how the environmental and economic discourse has moved away 
from an antagonistic relationship towards one of mutual compatibility. An attrac-
tive and healthy environment emerges as an economic value to invest in. 

 Kes McCormick, Stefan Anderberg and Lena Neij explore conceptual  connections 
between sustainable urban transformations and development for a green urban 
economy, and their key drivers and urban structures. It concludes with a call for 
further discussion and action on visioning, collaboration, sharing, learning, recon-
necting and evaluation. It is deeply connected to the notion of green cities which is 
subsequently explored by Essam Ahmed, where achieving sustainable development 
can and needs to become a strategic economic policy agenda. 

 According to Edmundo Werna the resulting bene fi ts to cities can transfer to its 
workforce especially when a net positive balance of decent jobs is created in the 
process. Bene fi ts to a city’s workforce can be indirect in form of safer working 
 conditions and a healthy environment, as well as directly through the additional 
business opportunities that create jobs for example in the construction, waste or 
urban forestry and agricultural industry. It is pivotal that any green urban economy 
agenda is strongly situated within the context of poverty eradication and is inclusive 
of low-income groups and marginalized groups. Asif Kabani and Maliha Kabani 
highlight how for example green buildings and retro fi tting need to include low-
income households, who lack resources to upgrade their homes to achieve energy 
cost-savings. 

 The implications of these principle goals are detailed by Philipp Rode on hand of 
the resulting opportunities and challenges that exist in urban sectors and across the 
economic, social and environmental spheres. His contribution is a condensed 
version of the Cities Chapter of UNEP’s seminal publication  Towards a Green 
Economy: Pathways to Sustainable Development and Poverty Eradication . It under-
scores the need for enabling strategies and a regulatory framework for national, 
regional and local governments for greener cities. This chapter already provides an 
insight into possible strategies and instruments. 

 The  fi nal contributions highlight how through measurement systems the advances 
and performance can be measured and tracked. Vito Albino and Rosa Maria 
Dangelico illustrate this on hand of their Green Cities Practices Matrix. Jonathan 
Woetzel, Shannon Bouton and Molly Lindsay with the Urban Sustainability Index, 
which suggests that performance in Chinese cities are rapidly implementing a 
balanced approach between sustainability and growth. They suggest no negative 
association between economic growth and the index’s sustainability measures; 
rather they go hand in hand. 

 The chapter overview and the contributions make clear that a strong focus is 
evolving around the notion of green cities, and the multiple bene fi ts a greening of 
the urban economy and its sectors can realize. The contributions set an ambitious 
but also an encouraging agenda to accelerate the urban transformation towards 
greater sustainability. The Green Economy and therewith a Green Urban Economy 
is only at the beginning of an important debate geared towards practice and action. 
The varying perspectives make clear that the economy and its urban sectors need 
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to reduce greenhouse gas emissions, become more resource ef fi cient, grow or 
transform in a way that is inclusive, equitable and creates jobs. 

 In the process of such an urban economic transformation or growth it can and has 
to realize a number of social and environmental objectives, directly and indirectly. 
The outlook is positive not least as a changing economic make up also interacts with 
the way how the environment is treated and seen. An attractive and healthy urban 
environment and economic sectors emerge as an economic asset to invest in. The 
discourse and operationalization of a green urban economy can further facilitate and 
drive this process. Further research, documentation and exchange on principles, 
goals and bene fi ts can provide the necessary stimulus to enrich the debate.     
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  Abstract   ‘Green’ in the context of cities has long been associated with open 
 recreational spaces, urban forestry, ambient air quality, and similar attributes that 
portray a ‘healthy’ and arguably, sustainable urban environment. Seen as a design 
concept, green (as opposed to ‘brown’) cities epitomized a conscious and sustain-
able approach to urban planning. With the emergence of climate change as the 
de fi ning issue at the turn of the twenty- fi rst century, the notion of green cities has 
progressively taken on a new meaning underlined by an emphasis on “green 
growth”, “low carbon development”, “climate compatible development”, etc. The 
new focus of the  green cities  concept – energy ef fi ciency, reduction of greenhouse 
gas emissions, and green jobs – has transformed how we think about urbanization, 
especially how we (re)create and use urban spaces. Therefore, this chapter will 
trace the origins of this shift, explore the multifaceted dimensions of a green urban 
economy, and critically analyze the signi fi cance of  greening of cities  in terms of 
policy and practice.  

  Keywords   Urban spaces  •  Green cities  •  Climate change  •  Sustainable production 
and consumption      

    1   Background 

 The idea of  aesthetics  and  ef fi ciency  has been central to urban planning thought and 
practice. The impetus marking the foundations of urban planning was the creation of 
order and a healthy living environment. This was particularly true for the early set-
tlements that sprung up around factories during Europe’s  Industrial Revolution  in 
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the eighteenth century that were largely unplanned and spontaneous. Being without 
municipal services such as reticulated water and sewer systems, these early urban 
settlements quickly turned squalid, festered with  fi lth and diseases. To mitigate the 
squalor and accompanying disease outbreaks, measures were taken to plan, regulate 
and improve living conditions around settlements marking the birth of modern town 
planning. Improving the aesthetic value of such factory towns was just as important as 
was the need to address their unhygienic conditions. Thus, different designs were pro-
posed and implemented, some of which turned out to be major schemes with perhaps 
the most prominent ones being the  Garden City of Movement  associated with Sir 
Ebenezer Howard (1850–1928) and  Contemporary City  by Charles-Édouard Jeanneret 
(1887–1965) known by his more popular name Le Corbusier see Howard ( 1902 ). 

 Another thread of no less signi fi cance to urban planning was theoretical analysis 
relating to the question of the ef fi ciency of central places. Anchored around notions 
of  location  and  distance , the relative location of places and (production) activities, 
as well as their  interaction  was a central focus of the works of Johann Heinrich von 
Thünen (1783–1850), Alfred Weber (1868–1958), Walter Christaller (1893–1969) 
and August Lösch (1906–1945), among others. The central focus of their analyses 
was to answer the question ‘where’ and ‘why’ speci fi c economic activities are taking 
place in a given spatial system by taking into account spatial demand and supply, 
spatial pricing and output, choice of location, land use and spatial equilibrium of 
production probably the other references go here. In spite of their predictive capa-
bility, in general models resulting from this rich discourse did not necessarily lead 
to the development of ef fi cient cities other than in the narrow transport cost saving 
sense. From a purely ecological perspective, the footprints of most cities built after 
the Second World War are unsustainable giving rise to the contemporary concerns 
about city greening. The latter should however not be mistaken for the aesthetic 
characterization of garden cities contemplated by Howard and Le Corbusier even 
though there are important overlaps worth mentioning. For example, the compact-
ness of their designs and necessity of reducing greenhouse gas emissions in an 
ecologically constrained world. 

 This relationship is by no means trivial. Although rooted within the positivist 
conception, locational analysis might still be relevant today from a normative 
perspective when the greatest challenge facing the world is how to plan and build 
green cities that are ef fi cient. For this to happen, many of the assumptions made in 
locational analysis may have to be relaxed suf fi ciently taking into account the risks 
associated with a variable and changing climate. This way we have a better chance 
of changing individual and collective production and consumption behavior 
patterns suf fi ciently to realize green urban economies. This is the core agenda of 
developing new urban spaces in the twenty- fi rst century.  

    2   The Central Urban Question 

 There is no doubt that the threat posed by climate change will continue to bear 
heavily on decisions made by  fi rms and households going forward. Given that the 
rest of the world that is not already urban is rapidly urbanizing, by 2025 almost 
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two-thirds of the world’s population will be living in urban settlements. According 
to  fi gures from the Population Reference Bureau (PRB  2011  ) , the world is adding 
the largest numbers to its population than in any time in history. Despite the fact 
that the annual population growth rate has declined to 1.2% per year, today world 
population grows by about 83 million annually. 

 Current production and consumption patterns that are highly skewed and depen-
dent on fossil fuel are simply not sustainable. Although cities are the engines of 
growth and are likely to be so at least for the foreseeable future, such a role by 
de fi nition is not in fi nite due to the unsustainability embedded in our production and 
consumption practices. The implication is straightforward: current practices must 
change in order to preserve the environment. In other words, we must literally 
evolve to a  green culture  that is aligned with the limits of our planet’s natural 
resource base. While there are encouraging signs that this is happening in some 
cities, the pace is nowhere close to what might be considered adequate to save the 
Earth. Similarly, there is a wide gap between what major industrialized countries 
have pledged in terms of emission reduction and their current levels of emission. 
Paradoxically, it is this state of affairs that has given rise to green economics as an 
area of focus. But what is the connection between cities, the economy and environ-
mental sustainability that make the green urban economy such a central issue?  

    3   The World’s Ecological Footprint 

 According to the Global Footprint Network  (  2011  ) , presently humanity uses the 
equivalent of 1.5 planets to provide the resources we use and absorb our waste. This 
means it now takes the Earth 1 year and 6 months to regenerate what we use in a 
year. The result is collapsing  fi sheries, diminishing forest cover and depletion of 
fresh water systems, the vital ecosystem services that life and our very own existence 
depends on. Accordingly, the world is running an  ecological de fi cit  and this is 
not only unsustainable, but it also clearly shows that there are limits to growth and 
that we need another growth pattern that is smatter, eco-friendly and that utilizes 
green technology.  

    4   From Rhetoric to Action 

 In as much as there is plenty of evidence of unsustainable practices, equally, there 
is no shortage of policy recommendations and inaction. From the 1972  Stockholm 
Declaration  of the UN Conference on the Human Environment, through to the 1992 
UN Conference on Environment and Development (Rio Earth Summit that came up 
with the Rio Declaration and  Agenda 21 ) and on to the World Summit on Sustainable 
Development in 2002 that proposed the  Johannesburg Plan of Implementation,  
there remains a substantial gap between intentions and accomplishments suggesting 
things must be done differently to reverse the trend. There is nothing inevitable 
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about the circumstances we are in today. It is by and large the result of bad choices 
and bad instincts. Hence, in designing cities for the future we must shift from asking 
 where  (to borrow from locational analysis) economic activities are taking place, to 
 what  kinds of activities and towards what end? Urban research, policy and design 
must address itself to the fundamental questions about  what  (product) and  how  
(technology) to produce.  

    5   Information Not Enough 

 The creation of new urban spaces (i.e. green urban economies) should focus on 
institutional design by which is meant rules and regulations to structure production 
and consumption of goods and services. To achieve both social and economic devel-
opment as well as environmental conservation, major shifts in the way in which 
economic institutions allocate (natural) resources, incentives  and  information are 
required. Without meaningful institutional innovation, green urban economies risk 
failing to address the central problem of ecological debt. Payment for environmental 
services by individuals and corporations, for example, must now become part of the 
menu for guiding investors and investments in  natural  capital and infrastructure. 
Very often the natural infrastructure upon which all humans and civilizations rely, 
be it for provisioning such as food, fuel, and fresh water; for regulating such as 
climate stabilization, water puri fi cation and air quality; or supporting (e.g. soil for-
mation and primary production), are undervalued if not entirely forgotten. This 
neglect led to ‘brown’ as opposed to  green  cities.  

    6   Beyond Green Economics 

 Can cities that currently spend circa 10% of their gross domestic product on 
servicing their annual energy bill cut down their energy consumption suf fi ciently 
to a scale that it makes a difference on atmospheric carbon concentration? By 
posing the question thus we are forced to think beyond dollars and cents. Instead 
we start to ask harder questions about not just investments and jobs, but how we 
can create a future that is both  equitable  and  sustainable . Concerns about 
squalor and the quality of life inspired early generations of philanthropists and 
designers (e.g. E. Howard and Le Corbusier). In modern times, in addition to 
ecologically unsustainable urbanization we are also faced with the contagious 
phenomenon of the ‘Occupy Movement’ directed against economic and social 
inequality particularly in cities. It would be an absurdity to try to build new 
urban spaces without addressing the grievances that fuel the now commonplace 
protests. We must consciously formulate a broader agenda on sustainability that 
is inclusive and progressive.  
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    7   No Quick Fixes 

 There is a real danger that the world might be getting preoccupied with ‘techno- fi xes’. 
Technologies, some which have not been tried and tested, are quickly and rather easily 
 fi nding their way into markets. While there may not be adequate time for these 
‘technologies’ to go through their life cycle to maturity, given the reality of climate 
change and its unavoidable impacts, there is even a greater risk of maladaptation if 
diligence is not exercised. Considering that the world is faced with a double crisis 
of urbanization and climate change like never before, there might be no second 
chance to correct ‘mistakes’ once made.  

    8   Conclusion 

 Greening the urban economy is a modern imperative. The  Garden City Movement  
associated with Ebenezer Howard and other historical antecedents provide useful 
lessons for both policy and practice. For example, by asking the right questions and 
modifying some of the underlying assumptions about the relationship between 
cities, the economy and environmental sustainability, locational models and analyses 
can be judiciously applied taking into account the ecological footprint of cities. 
Institutional analysis and innovation can also play a role in integrating payment of 
ecosystem services as one way of trying to settle our ecological debt. But, there are 
no quick  fi xes to the globalization and climate crises. Social and economic develop-
ment must go hand-in-hand with environmental conservation.      
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  Abstract   The main theme of this chapter is how the physical greening of 
 postindustrial cities in the form of urban parks, the reclamation of water features 
for recreation and wildlife, and enhancement of pedestrian spaces has been critical 
to changing how people understand the relationship between cities, nature, and 
economic growth. For over a century cities were seen as antithetical to nature, and 
environmental protection was assumed to be a barrier to economic success. This 
assumption has changed signi fi cantly in the last several years, and the reintroduction 
of nature into city centers has played an important role in this change. This chapter 
argues that the physical greening of formerly industrial cities helped to transform 
the common sense understanding of the relationship between cities, nature 
and economic growth from contradictory to mutually bene fi cial. In turn, this has 
enabled broader and less visible sustainability initiatives to be undertaken based on 
the argument that they will help to promote competitiveness and growth in formerly 
industrial spaces. The recent history of Chicago, Illinois and Birmingham, England 
are used to illustrate this argument.  

  Keywords   Ecological modernization  •  Environmental discourse  •  Natural 
amenities  •  Urban entrepreneurialism       

    1   Introduction: Changing Perceptions 

 Since the early days of the industrial revolution, the pollution, disease, and grime 
that de fi ned industrialized cities established them in the public imagination as 
the antithesis of nature, and much of urban planning was focused on separating 
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people from the environmental ills of the industrial city (i.e. Howard  1965 [1902] ; 
see also Ward  1998  ) . The public health movement at the turn of the last century, the 
environmental movement, and improved regulation on pollution in the middle of 
the twentieth century alleviated many of the most egregious urban environmental 
problems. However, the belief that cities were antithetical to nature maintained its 
stronghold. Exacerbating this perceived duality between cities and nature was how 
city leaders prioritized the use of urban space. Economic growth was their primary 
focus, and economic growth meant having a substantial industrial base. The infra-
structure to service industry therefore received top priority in the construction of the 
built environment of the city. Furthermore, as there was a general assumption that 
environmental protection and economic growth were incompatible, local govern-
ments were seen as too weak and too much at the mercy of entrenched (polluting) 
industrial interests to undertake signi fi cant environmental protection initiatives 
(Andrews  2006 ; Dryzek et al.  2002 ; Portney  2003 ;  Vogel 2003  ) . 

 This assumption about the incompatibility of cities, the environment, and eco-
nomic growth has changed signi fi cantly in the last several years, of course, and 
many of the world’s most economically vibrant cities are also taking on leadership 
roles in addressing climate change and other global environmental issues. Examining 
the recent history of Chicago, Illinois and Birmingham, England, this chapter argues 
that the reintroduction of nature into city centers played an important role in this 
change. In the 1990s deindustrializing cities such as Chicago and Birmingham 
began using physical greening of formerly industrial spaces as a way to spur eco-
nomic revitalization. In so doing, they have helped to transform the common sense 
understanding of the relationship between cities, nature and economic growth from 
contradictory to mutually bene fi cial. This, then, has enabled broader, less visible 
sustainability initiatives to be undertaken based on the argument that they will help 
to promote competitiveness and growth in formerly industrial cities.  

    2   Emergence of an Urban Understanding 
of Economic and Environmental Compatibilities 

 In Birmingham and Chicago, as in many deindustrializing cities of the global North, 
the impetus for the physical greening of the city was the changing global economy. 
As globalization led industries to abandon their former strongholds, local govern-
ments worked to transform their cities to be competitive in the new knowledge-based 
economy (Hall and Hubbard  1998 ; Harvey  1989  ) . Greening was undertaken as part 
of this entrepreneurial development agenda (Jonas and While  2007 ; McKendry 
 2011  ) . As such, economic growth was the focus of city greening, not contributing to 
environmental progress per se. However, as stated above, this established the ground-
work for the broader urban sustainability movement, still founded on the assumption 
that such efforts would have economic as well as environmental bene fi ts. 

 The continuity of this progression from physical greening to sustainability can 
be seen most clearly in city leaders’ use of ecological modernization discourse. 
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Ecological modernization assumes that environmental improvements can be 
 compatible with, and even bene fi cial for, economic growth (Eckersley  2004 ; Hajer 
 1995 ; Mol and Spaargaren  2002  ) . As will be seen below in the cases of Birmingham 
and Chicago, this discursive framing  fi rst emerged as justi fi cation for extensive 
public investment in the physical greening of the city. It continued to be used to 
explain and build support for less visible sustainability initiatives such as efforts to 
address climate change. 

 Birmingham and Chicago offer excellent illustrations of this process. Both cities 
were former industrial powerhouses whose economies suffered signi fi cantly in the 
last decades of the twentieth century. Both cities undertook extensive physical 
greening programs with the goal of spurring economic growth, and in each of these 
cities the use of ecological modernization discourse has spread from physical green-
ing to efforts to establish the cities as leaders in urban sustainability. Tracing the 
continuity of this discourse in Birmingham and Chicago will help illustrate this 
important shift in how the relationship between the economy and the environment 
is understood in cities. 

    2.1   Birmingham, England, United Kingdom 

 In the decades after World War II Birmingham’s economy boomed, its success 
based largely on the auto industry. During this time the environment of the city 
re fl ected the primacy of the car to the local economy. The city center, which was 
severely damaged by bombing during the war, was rebuilt in service of the automo-
bile (Hendriks  1999 ; Kennedy  2004  ) . Huge roads were driven through the city, 
destroying many neighborhoods and small industries and cutting the city center off 
from surrounding areas. The most notable of these was the Inner Ring Road that 
circled the city center. As these roads were being constructed, pedestrians were 
seen as an impediment to vehicles, and dozens of pedestrian underpasses (called 
“subways”) were built beneath the new roads to minimize pedestrian disruption to 
the  fl ow of traf fi c (Hendriks  1999  ) . The new freeways were complemented by 
enclosed, concrete shopping malls and the destruction of much downtown housing. 
Between the malls, Ring Road, and subways, the latter of which were unappealing 
if not downright dangerous, downtown became virtually inaccessible to pedestri-
ans, turning “central Birmingham [into] a diesel-choked, economic wasteland” 
(Flatman  2008 , p. 28). 

 The emphasis on building Birmingham for cars was a re fl ection of the auto-
based economy that dominated the city at the time. By the 1980s, however, 
Birmingham’s economy had gone into a tailspin with the collapse of the British auto 
industry. As the decade progressed, it became clear to city leaders that manufactur-
ing was no longer the economic driver it once had been and that Birmingham would 
need to be transformed yet again. The 1985  Economic Strategy for Birmingham  
outlined two principal tactics for job creation and economic growth: to promote 
business tourism through becoming a major conference and exhibition center and to 
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attract knowledge workers and investment by “the creation of a new, international, 
city image” through the construction of a “high-quality city-centre environment” 
(Hajer  1995 , p. 246). 

 As intended, the creation of this new city center signi fi cantly transformed the 
physical environment of Birmingham. The Inner Ring Road, built with such gusto a 
few decades earlier, was torn down. The city center was pedestrianized with numer-
ous public plazas  fi lled with trees, fountains, public art, and green space. These 
areas connected the main tourist and shopping attractions of the city center while 
making downtown an enjoyable “place in which people are happy to walk and 
explore,” (Flatman  2008 , p. 38; see also Holyoak  2004  ) , a striking contrast to the 
city center of only a few decades earlier. The plazas and green spaces were accom-
panied by the creation of Birmingham’s most striking environmental amenity: the 
transformation of the abandoned industrial canals that cut through the city into sites 
of consumption, leisure, and nature (see Birmingham City Council and British 
Waterways  2002 ; Webster  2003  ) . 

 Since this time, Birmingham has succeeded in becoming a major European 
convention and tourist destination, and, as city leaders had hoped, Birmingham’s 
environmental amenities have been a crucial component to the success of these new 
industries. In the early 1990s, Birmingham became the destination for more day 
visitors than any other UK city (Martin    and Pearce  1992 ) and some 32 million 
visitors come to Birmingham each year, a number that has been steadily growing 
(Marketing Birmingham  2009a ). A recent marketing survey found that the canals 
are visitors’ favorite feature of the city center (Card Group  2007 ). A comment made 
by Bill Clinton after visiting Birmingham illustrates the successful transformation 
from “economic wasteland” to vibrant city center. After attending a G8 meeting at 
the new downtown convention center in 1998, Clinton said of the city, “I was aston-
ished when I saw how beautiful Birmingham was. The buildings, the art, the use of 
water: it is an extraordinary jewel of a city… I was bowled over when I was there. 
It is quite wonderful” (quoted in  University of Birmingham n.d.  ) . For city leaders, 
the goal of the reintroduction of nature into Birmingham was, quite explicitly, 
economic growth (Hubbard  1995  ) .  

    2.2   Chicago, Illinois, United States 

 Throughout most of its history Chicago was by no means known for its beauty or its 
green spaces. Rather, it was famous for the putrid stench of the Chicago River, 
contaminated with human excrement and waste from slaughterhouses, steel mills 
and other heavy industry, for Al Capone, and for patronage politics. Being known 
as a rough, industrial city is  fi ne as long as industry is providing a steady source of 
income and employment. But Chicago’s image problem, exacerbated by racial 
tensions and white  fl ight, came to be a serious issue when the industries that had 
been supporting much of the Chicago economy collapsed in the last decades of the 
twentieth century. The loss of industry escalated the pressure on Chicago leaders to 
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 fi nd new ways to attract investment and rebuild the city to succeed in the postindustrial 
global economy. Greening was soon to become a part of this transformation, con-
tributing signi fi cantly to the city’s postindustrial rebirth. 

 The greening of Chicago as an economic development strategy can be traced 
back to 1993 when the City of Chicago, in partnership with the Park District and 
Cook County Forest Preserve District, developed a plan for the expansion of parks 
and green space. The major document issued by this collaboration, entitled 
 CitySpace , was released in 1998. One of the principle claims of the report was that 
the provision of parks, trails, and other such natural amenities would be necessary 
for attracting the business and skilled labor necessary to reinvigorate the city’s ailing 
economy (City of Chicago et al.  1998  ) . Within 10 years most of the particular pro-
jects  CitySpace  recommended had been implemented. The most important of these 
was the construction of the 24.5 acre, $450 million Millennium Park. Technically 
the largest green roof in the world, the park connected downtown to the lakefront, 
covering land that had long been held by railroads, once the drivers of Chicago’s 
economic centrality (Gilfoyle  2006 ; see also Cronon  1991  ) . 

 Other projects inspired by the report included the development of inland waterways 
(particularly the Chicago River) for recreation and the reclamation of vacant lots for 
community parks. As the report predicted, this greening of Chicago made an important 
contribution to the city’s success as a postindustrial, global metropolis (Economist 
 2002 ; Sassen  2004  ) . Property values around Millennium Park skyrocketed, major 
industries such as Boeing moved their headquarters to Chicago, and Chicago was 
heralded by the media as “the green star by which aspiring cities sail” (Gordon  2007  ) .   

    3   Nature, Cities, and Economic Growth 

 The physical greening of these two cities certainly had environmental merit in terms 
of increased vegetation and its associated bene fi ts, reduced auto use, etc. But 
throughout the greening of these cities, the discourse of ecological modernization 
was the dominant theme in city leaders’ justi fi cations of these investments in a 
greener city. It was the important  economic  bene fi ts of these changes, including 
attracting tourists, businesses, conferences, and middle class residents that were 
highlighted and prioritized. To reiterate, ecological modernization’s claim that eco-
nomic growth and environmental protection are mutually bene fi cial represented a 
signi fi cant change from earlier assumptions about the relationship between cities 
and nature. Particularly at the height of their industrial eras, both cities were enthu-
siastically dedicated to heavy industry and concrete. Nature and the environment 
were, at best, irrelevant to the imperative of economic growth. Shortly after the 
physical greening of Birmingham and Chicago came to be justi fi ed by its economic 
merits, however, the language and assumptions of ecological modernization emerged 
to promote city sustainability efforts that moved beyond physical greening. 

 Birmingham, for example, has declared itself the birthplace of the “low carbon 
revolution” and has proclaimed its goal of becoming “the  fi rst sustainable Global 
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City” (Birmingham City Council  2010 , p. 23) by becoming a leader in efforts to 
address climate change. Climate change mitigation as a development strategy 
emerged in 2006 when a coalition of local political and business leaders developed 
a climate change action strategy for the city. Its goal was to “bring to Birmingham 
businesses that [would] contribute both to the  fi ght against global climate change 
and help develop the city as a carbon-neutral centre of excellence” (Birmingham 
Post  2006  ) . To do so, the city council has invested signi fi cant resources into devel-
oping an extensive network of low-emission combined heat and energy generation 
plants (CHP), encouraging the production and use of electric vehicles, and install-
ing solar panels on council owned housing. 

 CHP has been one of the most notable successes of Birmingham’s sustainability 
efforts (Birmingham Evening Mail  2008  ) . Though also touted for its greenhouse 
gas reduction bene fi ts, CHP seems to have been initially established as a way to 
save money on the council’s substantial energy bill and to help reduce the cost of 
energy to city center businesses. City leaders saw the potential competitive edge that 
the provision of inexpensive power could give to Birmingham. As one city of fi cial 
working on sustainability in Birmingham explained, “If we can provide a site with 
guaranteed cheap energy, then [we’ll] attract businesses into Birmingham. And if 
[we] do that before Manchester, or before London, then [we] attract inward invest-
ment and that’s creating jobs, that’s putting [us] at the center of the low carbon” 
economy (Be Birmingham staff member, personal communication, July 21, 2008). 
The compatibility of economic competitiveness and environmentally bene fi cial 
development had become clearly established in the minds of Birmingham leaders. 

 Similarly, throughout the latter years of his long tenure, Chicago’s mayor Richard 
M. Daley frequently proclaimed his goal of making Chicago the greenest city in the 
country. As so clearly articulated in the  CitySpace  report, Chicago’s goal of becoming 
the greenest city in America began unabashedly as an economic goal. This con-
tinued as the city moved towards addressing climate change and other broader 
environmental issues, and the discourse of ecological modernization came to saturate 
city initiatives. One place this could be seen was in the mission statement of the 
Chicago Department of Environment (DOE). Under Daley, the DOE’s mission was 
“to protect human health and the environment, improve the urban quality of life, and 
 promote economic development ”  (  Chicago Department of Environment n.d. , empha-
sis added). Excerpts from press releases from May 2008 through December 2010 
also illustrate the extent to which the economic bene fi ts of environmental programs 
were emphasized by the Chicago government:

  ‘Strategically investing in recycling is both an environmentally and economically sound 
decision. Programs like Chicago’s Blue Cart initiative are helping to turn what could have 
become our trash into a reusable commodity that is spurring private investment and putting 
more and more people to work.’ (City of Chicago  2008  )   

  The ‘Green Of fi ce Challenge’ and ‘Earth Hour’ [are] things that can be done in dif fi cult 
economic times to help save companies and residents money, enhance the quality of life 
of residents and position the city for future economic growth and prosperity. (City of 
Chicago  2009  )   

  ‘In the last year, we’ve taken many steps that show it is possible to implement responsible 
environmental policies that also create economic growth and protect taxpayers,’ [Daley] 
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said. He said one of those steps has been the implementation of the Chicago Climate Action 
Plan …‘The bene fi ts of this plan go beyond the important goal of improving the envi-
ronment. Implementing the plan will save companies and residents money, enhance our 
quality of life and position Chicago for future economic growth,’ Daley said. (City of 
Chicago  2010  )    

 Undoubtedly, for Chicago of fi cials, like their Birmingham counterparts, the 
success of their environmental programs is “de fi ned in economic terms – whether 
it’s reducing the cost of city operations or increasing the tax base by attracting new 
businesses and the residents who will work there” (Davies  2007 ; see also Saulny 
 2007  ) . Yet the wide embrace of ecological modernization at the local level has 
enabled the implementation of a number of valuable programs that may reduce the 
environmental impact of these urban areas.  

    4   Conclusion 

 It is relatively easy to see the economic bene fi ts of a greener city, particularly as 
environmental amenities such as parks, trees, and green space increase property 
values, generate tourist revenue, and bene fi t local businesses. Indeed, it is notable 
that the provision of such amenities was justi fi ed by city leaders in both Chicago 
and Birmingham not principally for their general bene fi ts to quality of life, let alone 
to the environment, but as strategies for economic revitalization. This continued as 
these cities began to address climate change. Despite growing public concern about 
the environment, economic growth remains a necessity for the maintenance of local 
state legitimacy. 

 It is therefore not surprising that city leaders have justi fi ed their sustainability 
efforts largely in terms of their economic bene fi ts. But there was nothing inevitable 
about this discursive shift to ecological modernization on the city level. Though 
the Obama administration has asserted that a greening of the economy will pull 
the country out of recession, the political resistance the administration has encoun-
tered has made it clear that ecological modernization has not become national policy 
in the United States. In contrast, in the UK the Stern Review and subsequent govern-
ment policies have argued for the economic necessity and long-term bene fi ts of 
addressing environmental concerns, particularly climate change. 

 Ecological modernization is clearly more widely accepted in the UK. The 
ability of UK cities such as Birmingham to go farther than most US cities in 
addressing climate change can partly be attributed to the national acceptance of 
the economic necessity of doing so. But despite these national differences, the use 
of ecological modernization discourse by city governments initially emerged from 
the need to physically reinvent the city by incorporating nature into the built 
environment. The bene fi ts of this greening were clear to many. The bene fi ts of 
climate adaptation and mitigation are harder to see, yet they offer a continuation 
of the discourse of green economic growth that have marked the environmental 
transformation of postindustrial cities.      
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  Abstract   This chapter explores the connections between the concepts of sustainable 
urban transformation and the green urban economy, proposes a framework for under-
standing how these concepts ‘ fi t’ together, and makes some practical suggestions for 
local governments and for national and international policy.  

  Keywords   Sustainable urban transformation  •  Green urban economy  •  Sustainable 
development  •  Green economy      

    1   Introduction 

 The concepts of sustainable urban transformation and the green urban economy 
have emerged as key themes on the international political and economic agenda in 
recognition of the increasingly important role of cities in global development (UNEP 
 2011  ) . In fact, the twenty- fi rst century has been called the ‘urban century’ 
(UN-Habitat  2008  ) . The purpose of this chapter is to explore the relationship 
between sustainable urban transformation and the green urban economy. What do 
these concepts actually mean and how do they relate to each other? An initial obser-
vation is that the green urban economy and sustainable urban transformation are 
overlapping concepts. However, this chapter suggests that the green urban economy 
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can be considered as an integrated part of the broader transformation of cities and 
urban areas towards sustainability (see Fig.  1 ). Furthermore, this chapter presents a 
basic framework for understanding sustainable urban transformation, which involves 
two interconnected dimensions – drivers of change and sustainable urban structures. 
This chapter concludes with re fl ections and ‘food for thought’ on advancing sus-
tainable urban transformation and the green urban economy.   

    2   Background and Discussion 

 The strategic importance of cities in relation to sustainable development and the 
green economy has been increasingly recognized (UN-Habitat  2008 ; UNEP  2011  ) . 
After two centuries of urbanization spreading around the world, the majority of the 
global population currently lives in urban areas, and urban centers will continue to 
grow. Cities play a dominant role in global consumption, production and pollution 
(Sukhdev  2009  ) . The importance of cities is generally expected to increase due to 
the role of metropolitan areas as growth centers of the emerging globalizing service 
economy. For this reason, policies formulated by international bodies and national 
governments need to be implemented at the community and city level (Roseland 
 1997  ) . The local level has therefore been identi fi ed as a key for sustainable develop-
ment and there is a general agreement that effective and integrated solutions can 
only be found and ef fi ciently implemented at the local level (UN-Habitat  2010 ; 
ICLEI  2011 ; Wheeler and Beatley  2010  ) . 
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  Fig. 1    This  fi gure shows different ways to understand the relationship between sustainable urban 
transformation and the green urban economy – depicted as either overlapping concepts or inte-
grated concepts       
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 Cities are often associated with social and economic problems such as poverty 
and segregation, tensions between different groups, and economic vulnerability, 
as well as ecological problems related to pollution, resource use, congestion and 
spatial competition (Legner and Lilja  2010  ) . They are also associated with 
economic and cultural wealth, and a dynamic development that can provide 
opportunities for technological and social innovation (Sukhdev  2009  ) . The 
concentration of population, activities and resource use in cities bring potentials 
for important ef fi ciency increases as well as for multi-purpose solutions combin-
ing different sustainability goals. New urban technology and infrastructure may 
also be replicable or useful in urban areas in different regions, as has historically 
been the case with district heating, wastewater treatment, and public transport 
systems (Wheeler and Beatley  2010  ) . Larger cities also often have particular 
weight through their consumption, head of fi ce functions, or cultural in fl uence. In 
particular, the populations in major cities can play an important role for develop-
ing new consumer cultures and attitudes. 

 Around the world cities have very different starting points and conditions for 
sustainable development or the green economy (Yang  2010 ; Tuts and Altinger  2011  ) . 
Widespread poverty, over-population, unhealthy housing conditions, inadequate 
infrastructure, hygienic problems, poor water quality and uncontrolled pollution are 
examples of problems that still dominate cities in the developing world (UN-Habitat 
 2010  ) . Many of these problems however have decreased in cities in industrialized 
countries in Europe and North America during the twentieth century. This has 
been primarily due to stable and more equally distributed economic growth, improved 
organization, town planning, and investment in infrastructure, construction and urban 
renewal. A similar development has taken place in parts of Latin America and Asia. 
In Europe today, urban sustainability problems primarily consist of segregation and 
growing social tensions, local traf fi c problems, continuous growth of solid waste 
generation, and the large and often inef fi cient consumption of energy and resources 
with linkages to climate change and global environmental problems. 

 Importantly, urban sustainability problems are not necessary characteristics of 
urbanization but can rather be considered as results of poor governance and 
 planning (Rode and Burdett  2011  ) . There are many possibilities to improve the 
situation. The design of cities plays a signi fi cant role in relation to the (positive and 
negative) impacts of urban development as well as how urban citizens interact and 
live together. Development opportunities for individual cities can also vary over 
time. Cities are constantly in fl uenced by diverse processes of transformation – a 
changing structure of population, economy, culture, lifestyles and national policies 
that may lead to altered urban functions and new local needs and opportunities 
(UN-Habitat  2010  ) . Interpreting these different development processes, respond-
ing to related demands, and identifying and realizing opportunities are constant 
challenges for urban governance and planning. Cities around the world are also 
in fl uenced in different ways by large scale transformation processes, such as global 
economic development and downturns, but the vulnerability of and opportunities 
for speci fi c cities may also differ due to internal factors, such as the local economic 
structure as well as external relations and geographic location. 
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 Economic transformation provides opportunities that can be innovatively used 
for furthering sustainable development. After a long stagnation due to an often 
dramatic industrial restructuring, many major cities in Europe and North America 
have experienced renewed growth related to development of a pro fi table service 
economy, and related revitalization of inner city and harbor areas. Revitalization of 
older housing or former harbor and industrial areas can be used for creating attrac-
tive city areas, realizing the enormous potential for energy savings within cities, and 
developing distributed energy systems. The revitalization of buildings and districts 
also opens up opportunities for the development of public space and social inclu-
sion. In recent years, the approach of economic development in the urban setting has 
gained attention, and cities are being highlighted as successful growth engines. 
Furthermore, the political leadership in many cities are now actively working with 
strategies to increase their attractiveness and competitiveness in the context of sus-
tainable development and the green economy (ICLEI  2011  ) . 

 Nevertheless, the increased awareness on global challenges and ambitions on 
sustainability have not translated into powerful initiatives that are decisively shift-
ing urban development in a sustainable direction. A complex array of reasons are 
responsible for this situation, including: a lack of urgency for undertaking the 
‘radical’ changes that are needed and therefore inadequate political, business or 
broader social support; fragmentation in research activities as well as in urban 
practice and planning; limited coordination between international, national and 
local levels; and a signi fi cant separation between science and practice. So, while 
there are experiences with sustainable city initiatives and urban transformation, 
there are few examples where transformative change has been adequately con-
nected to sustainability goals to realize strategic potentials. A key contribution of 
the concept of sustainable urban transformation is to provide a structural focus on 
urban sustainability efforts.  

    3   De fi nitions and Frameworks 

 Sustainable development is an elusive concept with diverse de fi nitions (   Koglin 
 2008  ) . But it is also a concept that has captured the attention and ‘imagination’ of 
the world. Straightforwardly, it means that current development should not harm 
the interests of future generations. It has been commonly depicted as an integra-
tion of economic, social and environmental spheres. Furthermore, institutional 
and time dimensions have also become more prominent in sustainability discus-
sions, which highlight the importance of governance and democracy as well as 
processes and actions over time (Waas et al.  2011  ) . The green economy can be 
understood as a new way of looking at the contribution or role of economic activi-
ties to sustainable development. A critical aspect of the green economy is to 
recognize and measure the value of ecosystems and natural resources as well as 
the economic bene fi ts of a wider perspective on human, ecological and economic 
capital (UNEP  2011  ) . 
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 The concept of sustainable urban transformation places the emphasis on 
understanding cities as a source of possibilities for sustainability, promoting active 
collaboration among diverse stakeholders, and integrating different perspectives 
and bodies of knowledge and expertise. A green urban economy can be de fi ned 
as realizing “opportunities to enhance human well-being and local natural resources, 
while reducing future costs, ecological scarcities and environmental risks” (ICLEI 
 2011  ) . As discussed in this chapter, the green urban economy and sustainable urban 
transformation are intimately connected and can be considered as integrated concepts. 
Furthermore, sustainable urban transformation can be de fi ned in two dimensions 
– drivers of change and sustainable urban structures (see Fig.  2 ). There are two 
immediate points to make about this basic framework. First, it is the interactions 
between the different elements of the framework that is particularly important but 
this is dif fi cult to represent in a diagram. Second, the green urban economy perme-
ates through this framework.  

 It is important to differentiate between sustainable urban development and sus-
tainable urban transformation. This is not simply a matter of semantics. Camagni 
 (  1998  )  provides a constructive de fi nition of sustainable urban development as “a 
process of synergistic integration and co-evolution among great subsystems making 
up a city (economic, social, physical and environmental), which guarantees the local 
population a non-decreasing level of well-being in the long-term, without compro-
mising the possibilities of development of surrounding areas and contributing by 
this towards reducing the harmful effects of development on the biosphere.” The 
emerging concept of sustainable urban transformation places a stronger emphasis 
on structural transformation processes – broad, multi-dimensional and radical 
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  Fig. 2    This  fi gure shows two dimensions of sustainable urban transformation – drivers of change 
and sustainable urban structures       
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change – that can effectively direct urban development towards sustainability. 
Sustainable urban transformation can therefore be considered an evolution of 
sustainable urban development. 

    3.1   Drivers of Change 

 The drivers of change (or processes) depicted within the framework for sustainable 
urban transformation encompass governance and planning, innovation and competi-
tiveness, and lifestyle and consumption. Below are some short explanations of these 
key drivers and their relationships with each other. 

    3.1.1   Governance and Planning 

 For achieving ambitious targets for sustainable cities, there is a need to analyze and 
practice different strategies including effective strategic planning and integration of 
policy instruments. Such efforts should be interconnected across sectors and be 
adapted for speci fi c urban and national policy conditions to ensure empowerment, 
engagement and collaboration of relevant stakeholders. Bugliarello  (  2010  )  identi fi es 
three key policy challenges: policies must be ambitious but politically and economi-
cally realistic in deciding on appropriate balances; policies must be developed 
quickly and with  fl exibility for rapidly changing urban conditions; and it is impera-
tive to eliminate contradictory policies.  

    3.1.2   Innovation and Competitiveness 

 There are signi fi cant challenges facing cities and local municipalities with regard to 
reconciling economic growth and maintaining or restoring the local and global envi-
ronment (Wheeler and Beatley  2010  ) . Innovation and clean technology are consid-
ered as necessary for not only developing a green economy but also as keys to 
fostering urban competitiveness in a globalizing economy. Therefore sustainable 
urban economic development must encourage symbiotic relationships among indus-
tries, governments, universities and citizens to ensure sustainable management of 
human, ecological and economic capital, and turn density and urban systems into 
eco-ef fi ciency (Simpson  2010  ) .  

    3.1.3   Lifestyle and Consumption 

 Research related to socio-economic and cultural development in the urban setting is 
important and needs to be further developed to effectively support the planning and 
implementation of sustainable urban governance strategies. The negative implica-
tions of over-consumption are particularly evident in cities (Rode  2009  ) . UN-Habitat 
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 (  2008  )  suggests that “harmony within cities hinges not only on prosperity and its 
attendant bene fi ts, but on two pillars that make harmony possible: equity and 
sustainability”. By de fi ning an improved quality of life and creating visions of sus-
tainable lifestyles it will be possible to outline how to design, support and govern 
more sustainable cities.   

    3.2   Sustainable Urban Structures 

 The sustainable urban structures highlighted within the framework for sustainable 
urban transformation include resource management and climate mitigation and 
adaptation, transport and accessibility, buildings, and spatial environment and 
public space. Below are some short explanations of these key structures and their 
relationships with each other. 

    3.2.1   Resource    Management and Climate Mitigation and Adaptation 

 Sound resource management and design of urban structures that mitigate and adapt 
to climate change are major challenges for cities. Urban systems must be multi-
functional and be able to integrate ecological, economic, recreational and aesthetic 
values (WWF  2010  ) . Key areas include: shifting urban energy systems towards 
renewable sources; increasing energy and material ef fi ciency; ensuring sustainable 
management of the quality and suf fi ciency of water supply; and transforming waste 
management into sustainable material and energy usage.  

    3.2.2   Transport and Accessibility 

 The transportation sector accounts for signi fi cant environmental and social impacts. 
Sustainable urban transport research and practice has focused on speci fi c problems 
such as pollution, road safety and on various measures and their effects. However, 
in order to create sustainable mobility in the urban context, a more integrated 
approach is needed, which simultaneously addresses energy security, environmental 
and social impacts, accessibility issues, urban conditions, and equitable economic 
development (Sukhdev  2009  ) .  

    3.2.3   Buildings 

 The challenge for the building and construction sector is to create affordable, attrac-
tive, comfortable and sustainable buildings, which help their occupants to mitigate 
contributions to climate change, utilize renewable energy, reduce excessive material 
consumption as well as incorporate principles of reuse, whilst adapting to changing 
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environmental realities (Rode et al.  2011  ) . The ef fi ciency of the proposed strategies 
also requires an understanding of human behavior and consumption in the context 
of the built environment.  

    3.2.4   Spatial Environment and Public Space 

 Urban development planning increasingly focuses upon the spatial environment in 
terms of the revitalization of districts and city centers, urban public spaces and the 
interconnection of fragmented urban landscapes, and to develop a continuous and 
welcoming web of humane livability within the urban experience (UN-Habitat 
 2008 ; Roseland  1997  ) . This encompasses preserving existing ‘green’ spaces (such 
as parks and gardens) and ‘blue’ features (such as ponds and canals) and integrating 
new ‘green’ and ‘blue’ structures into cities in innovative ways that stimulate social 
interactions.    

    4   Re fl ections 

 Sustainable urban transformation can be thought of as a ‘design’ problem on a grand 
scale. In other words, intelligently designed cities can respond to the major environ-
mental, social and economic challenges of the twenty- fi rst century (Rode  2009  ) . 
Ultimately, achieving these goals demands a structural transformation of urban 
‘systems’. As stated, the transformation of cities towards sustainability should be 
understood as being broad, multi-dimensional and radical change that equates to a 
signi fi cant shift in development paths. There is clearly an increasing emphasis on 
the role of cities in regards to sustainable development and the green economy. This 
chapter concludes with six main themes to further the discussion and action on 
sustainable urban transformation and the green urban economy – visioning, 
collaborating, sharing, learning, reconnecting and evaluating. 

    4.1   Visioning 

 Visions and ideas about the future, and how to change direction and move towards 
sustainability are vital for mobilizing individuals and organizations (Wheeler and 
Beatley  2010  ) . Importantly, visions need to focus on creating a better world that is 
desirable and optimistic, and cities that are livable and exciting, rather than on the 
threat of climate change or economic disaster. In particular, Roseland  (  1997  )  argues 
that local communities must be deeply engaged in de fi ning sustainability from their 
local perspective. Developing long-term visions and implementing short-term 
actions that are consistent with achieving such visions is therefore an underlying 
foundation for advancing sustainable urban transformation.  
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    4.2   Collaborating 

 The processes of sustainable urban transformation and a green urban economy are 
to a large extent still divided and fragmented, power is unevenly distributed, and 
public engagement is more ad-hoc than strategic. There is a strong need for new 
innovative approaches and methods to traditional planning that focus on interaction 
and engagement between academia and practitioners in a fruitful way, and involve 
urban citizens and the business sphere. Achieving the transformative changes that 
are required in cities will depend on participation of local communities in planning 
and decision-making (Sukhdev  2009 ; Roseland  1997  ) . Shifting from such rhetoric 
to reality will demand signi fi cant efforts by multiple stakeholders.  

    4.3   Sharing 

 While the context of sustainable urban transformation varies considerably from 
country to country, and city to city, many strategies are similar (Wheeler and Beatley 
 2010  ) . It is therefore imperative that knowledge of and experiences with sustain-
ability in cities is shared and utilized effectively to further develop visions and strat-
egies, and most importantly, implementation and action. Additionally, showcases of 
sustainability in cities of different sizes, types, contexts and importance deserve 
attention. A comprehensive and dynamic database of all such cases is needed to 
show lessons from positive and negative experiences.  

    4.4   Learning 

 A necessary condition for sustainable urban transformation is to develop functional 
knowledge exchange, communication and learning processes around key aspects of 
ecological, social and economic sustainability. Knowledge resides in two main 
forms in cities – the  fi rst is hard data stored in documents or computers, while the 
second is soft data stored in professional and social networks that connect to a range 
of stakeholders in the community, not just within universities or local governments 
(Campbell  2009  ) . Improving knowledge and learning around sustainable urban 
transformation therefore demands both individual learning processes and learning 
in social and organizational contexts.  

    4.5   Reconnecting 

 A major challenge underlying any move towards sustainable urban transformation 
is that urban life is totally disconnected with the environmental and socio-economic 
systems on which it depends (Camagni  1998 ; Legner and Lilja  2010  ) . There is a 
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‘desperate’ need to reconnect people and communities with the design and management 
of sustainable urban structures, particularly through greater participation and 
engagement, but also through planning and designing cities in ways that connect 
people and their constructed ‘environments’ to natural ecosystems.  

    4.6   Evaluating 

 There remains a shortage of comprehensive and comparable evaluations on activi-
ties and initiatives that aim to promote sustainability in cities and urban areas. 
Evaluations are essential for the veri fi cation of results and impacts, and for learning 
about processes of change (Walton et al.  2005  ) . Improved understanding and learning 
are vital for the modi fi cation and improvement of measures and, not least, for future 
decisions about how to realize sustainable urban transformation. While there is a 
great diversity of tools applicable to the assessment of sustainability in the urban 
context, there is a need for frameworks that can integrate these existing tools.   

    5   Conclusion 

 In conclusion, creating sustainable urban environments, integrating various goals 
and initiatives, and identifying and achieving synergy effects poses important chal-
lenges in terms of developing new approaches to city development. These must be 
strongly based on active collaboration between stakeholders, and the integration of 
different perspectives and bodies of knowledge and expertise (Rode and Burdett 
 2011  ) . Methods for public participation, collaboration between practitioners and 
researchers, and the involvement of the business sphere are all needed as well as 
linking strategies for competitiveness with sustainability, and strengthening 
processes for more systematic learning. WWF  (  2010  )  concludes that “depending 
on how we develop and manage our urban infrastructures during the next three 
decades, they could become either a force for environmental destruction or a pri-
mary source of ecological rejuvenation”. Cities therefore represent both a 
challenge and an opportunity.      
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  Abstract   In the wake of the global  fi nancial crisis of 2008, the concept of a green 
economy was provided with fresh impetus following wide-spread discussions on a 
“Green” New Deal to enable a “Green Recovery”. Large investments were seen as 
necessary to support the recovery of the world economy offering an opportunity to 
invest in green economy sectors. Nowadays many developed countries have adopted 
the Green Cities concept as strategic tool to face environmental challenges in 
general and climate change impacts in particular. With climate change concerns 
gaining mainstream attention, pressure is mounting for greenhouse gas (GHG) 
reduction to be taken into account during the course of urban development. From an 
environmental perspective, we must protect natural resources and include sustain-
ability in development strategies. 

 Key strategies for achieving green cities will be to reduce consumption of 
resources such as water and electricity, waste management, and green buildings 
which use natural materials in their structure. City governments need to coordi-
nate policies and decisions with other levels of government but more impor-
tantly need to be equipped with strategic and integrated planning capacities. 
Finally, governments can set a leadership example by using public procurement 
in the construction and management of facilities to drive the greening of the 
building sector.  

  Keywords   Green cities  •  Green building  •  Urban sustainability  •  Green economy      

    E.  H.  M.   Ahmed   (*)
     Egyptian Environmental Affairs Agency (EEAA) ,   Cairo ,  Egypt    
e-mail:  esamhasan62@yahoo.com     

      Green Cities: Bene fi ts of Urban 
Sustainability       

      Essam   Hassan   Mohamed   Ahmed          



46 E.H.M. Ahmed

    1   Introduction 

 Around the globe, countries are looking to improve local economies and the 
comfort and quality of life of their citizens. As a result of the global  fi nancial crisis 
of 2008, the concept of a green economy was provided with fresh impetus following 
wide-spread discussions on a “Green” New Deal, to enable a “Green Recovery”. 
Large investments were seen as necessary to support the recovery of the world 
economy, offering an opportunity to invest in green economy sectors. 

 The Stern Review  (  2006  )  shows that “the bene fi ts of strong, early action on 
climate change outweigh the costs”. A scenario of 2–3°C warming by the end of the 
century could result in a permanent loss of up to 3% in global economic output. 
With warming of 5–6°C this could reach an average 5–10% loss in global GDP. 
Poorer countries will suffer higher losses: according to the Economics of Ecosystems 
and Biodiversity study “economic analysis indicates that maintaining healthy 
ecosystems is often the less expensive option” (TEEB  2011  ) . At the national level 
the impact of environmental policies within the broader context of innovation and 
economic performance should be considered (Porter and van der Linde  1995  ) . In 
this view government policy plays a critical role within economies to encourage 
innovation and growth, and is important as a means for choosing the direction of 
change    (Stoneman  1995 ; Foray  2009 ). 

 For the  fi rst time in history more than half of the world’s population lives in 
cities. Cities now account for 75% of energy consumption (   UN-Habitat  2011  )  and 
75% of carbon emissions (Clinton Foundation  2010 ). Congestion, pollution and 
poorly provisioned services affect the productivity and health of all but fall particu-
larly hard on the urban poor. With approximately 50% of the global population 
now living in emerging economies (World Bank  2010 ) that are rapidly urbanizing 
and developing the need for green city planning, infrastructure, and transportation 
is paramount.  

    2   Why the Green Economy 

 A Green Economy is one in which growth in income and employment is driven by 
public and private investments that reduce carbon emissions and pollution, enhance 
energy and resource ef fi ciency, and prevent the loss of biodiversity and ecosystem 
services. This will require a substantial increase of investments in economic sectors 
that build on and enhance the Earth’s natural capital or reduce ecological scarcities 
and environmental risks. These sectors include renewable energy, low-carbon trans-
port, energy-ef fi cient buildings, clean technologies, improved waste management, 
improved freshwater provision, sustainable agriculture and forest management, and 
sustainable  fi sheries, supported by national policy reforms and the development of 
international policy and market infrastructure    (UNEP  2010a :3). 

 The green economy system is also a complex phenomenon which aims to achieve 
a low-carbon economy, life cycle analysis, and resource ef fi ciency. Green Economy 
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theory also acknowledges the vulnerability of human welfare, due to the widespread 
application of an unsustainable model of economic development. The UNEP urges 
cooperative efforts to address bringing economy and environment together, under 
the notion that if environment is where we live, development must attempt to 
improve our lot within that abode. The two are inseparable (UNEP  2007a  ) . 

 In its simplest terms the green economy does the following:

    (a)    Produce low greenhouse gas emissions;  
    (b)    Use resources more ef fi ciently;  
    (c)    Continue to generate growth, income and jobs; and  
    (d)    Observe social equity and inclusiveness.     

 The ‘Common Steps’ that transition towards a global Green Economy (UNECA 
 2011  )  requires are:

    (a)    To measure the monetary value of the environment and its resources, often 
called “ecosystem services”, so that they can be treated as a form of capital 
(“natural capital”) on the same plane as physical-technical, human and  fi nancial 
capital, and which can similarly be depleted, or made productive;  

    (b)    To prove the viability and pro fi tability of enhancing this natural capital and 
related small-footprint technologies as a “new engine of growth” so that it can 
replace “business as usual” while also satisfying social goals; and  

    (c)    To create the enabling conditions, such as policies and market mechanisms for 
“public and private investments to incorporate broader environmental and social 
criteria” (UNECA  2011  ) .     

 The Green Economy is presented here as a corrective of the crises of recent years 
while ensuring long-term growth.  

    3   Green Economies and Sustainable Urban Development 

 Citizens, governments and the United Nations increasingly embrace the Green 
Economy as new paradigm for development. The Green Economy is pro-growth 
and pro-jobs as well as pro-environment. While some countries have attained 
high levels of human development this is often at the expense of their natural 
resource base, the quality of their environment, and results in high levels of 
greenhouse gas (GHG) emissions. Proponents of sustainable urban development 
however seek to develop their economies along pathways of higher, more equi-
table growth at lower carbon, energy and resource intensity. Increasing concern 
about climate change and emissions has seen the costs of renewable energy 
technologies decreasing, while resource-intensive conventional energy technol-
ogies are becoming more expensive. As an urban center grows the range and 
number of the functions that it supports generally increase and this can also 
yield superior results when it comes to creating a comprehensive model for 
urban development. The typically urban conditions of proximity, density and 
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variety deliver increased productivity for  fi rms and help stimulate innovation 
and new job creation. 

 Moving towards a green development path is almost certainly a means for attain-
ing welfare improvements across a society, but it is also often a means for attaining 
future growth improvement. This is because a shift away from basic production 
modes of development based on extraction and consumption and towards more 
complex modes of development can be a good long-term strategy for growth. 

 Urbanization brings simultaneous challenges and opportunities for green cities. 
Challenges include the rapid pace of urbanization and related pressure on the 
environment and social relations, especially where this continues on the same 
trajectory (the ‘business-as-usual’ or BAU model). In addition, cities of different 
wealth levels impact the environment differently. Local environmental threats are 
most severe in poorer cities and relate to issues such as fresh water, sewage, health 
and the degradation of the living environment. 

 Opportunities for sustainable urban development include the possibility to 
design, plan and manage physical structure in ways that are environmentally advan-
tageous, advance technological innovation as well as pro fi t from synergies that exist 
between the constituent elements of complex urban systems. Urban from and 
density, land-use, integrated design strategies, technologies and the construction of 
buildings, energy, water and waste systems can be improved to reduce resource and 
energy consumption. Social opportunities can arise as cities start to bene fi t from 
cleaner urban environments and improved living conditions, lower exposure to 
resource scarcities, fewer price  fl uctuations and costs from energy wastage and 
more accessible public transportation. 

 The case for sustainable urban development can be made in terms of inter-linked 
economic, social, and environmental bene fi ts. Economically the bene fi ts include 
agglomeration economies, lower infrastructure costs and reduced congestion 
cost while reducing carbon emissions and other environmental pressure. Socially 
the bene fi ts include employment creation, poverty reduction and improved equity 
and quality of life including improved road safety and community cohesion, 
among others. Environmental bene fi ts are embedded in most of the economic and 
social bene fi ts.  

    4   Green Cities Could Save Money 

    4.1   Green Cities 

 With the majority of the world’s economic activity and more than 50% of its 
population concentrated in urban areas, cities have a central role to play in the real-
ization of a Green Economy. Already the cities on this “Urban Planet” account for 
67% of world primary energy consumption and contribute round 80% of total global 
greenhouse gas emissions. But while societies are dependent upon the perfor-
mance of urban economies, the urban economy is dependent on ecosystem services 
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and resources. Cities therefore have a crucial role to play in the creation of econo-
mies that are pro-environment as well as pro-growth and pro-jobs, and will be piv-
otal to the emergence of a green economy. Local governments need to be recognized 
as crucial actors towards greening the local and urban economy thereby contribut-
ing to a global green economy. They can do this by improving economic competi-
tiveness, being strategic in spatial planning and planning around landscape ecologies. 
As the boundaries of each city’s reach are dif fi cult to de fi ne, such activities tend to 
focus on the city region, i.e. the area most associated with economic activity and 
resource  fl ows. 

 Buildings currently account for 40% of energy use in most countries (IEA 
 2010b  ) , with projections that demand in this sector will increase by 60% by 2050 
 (  IEA and OECD 2010  ) . This is larger than the transportation or industrial sector; the 
IEA and OECD  (  2010  )  estimate the building-sector carbon emissions will need to 
be reduced from the 15.2 Gt per year currently projected for 2050 to approximately 
206 Gt per year as part of a strategy to successfully address climate change. There 
is no doubt that improvements in urban design, housing stock, public transit and 
waste management are crucial components of a strategy to combat climate change 
and improve the physical health of urban dwellers. 

 The good news is that many cities are already on the front lines of climate change 
mitigation and environmental conservation. The city of Boston for example imple-
mented a Green Tech Initiative in 2008 which focuses on enhancing the city’s grow-
ing clean technology sector, investing in existing clean technology companies as 
well as in attracting such businesses to the area. The GreenTech Initiative provides 
clean technology businesses interested in locating in Boston with assistance in site 
selection, hiring, workforce training, competitive  fi nancial incentives and navigating 
the city’s business permitting and licensing process. Additionally the city is 
supporting the next generation of clean technology companies by offering network-
ing opportunities for entrepreneurs and an incubator network for companies with 
similar industries and supply chains. Boston has made itself a natural  fi t for clean 
tech industries through progressive policies on issues such as green building and 
reduction of greenhouse gas emissions, as well as through programs like the city’s 
Sustainable Business Leader Program which helps small to mid-size businesses 
leaders green their business practices. 

 Despite a recession that has adversely affected many industries nationwide the 
clean technology sector in Boston is thriving. Green business will be introduced in 
the building sector by integrating a green certi fi cate system promoting CO 

2
  reducing 

green home and green buildings. About one million green homes will be constructed 
in the new town while another one million will replace current homes in the future. 
Green homes use renewable energies such as solar light, thermal heat and wind 
power as power sources. Public buildings will be transformed into energy saving 
green buildings and construction of new public buildings over a certain size will be 
mandated to use energy ef fi ciency measures, and environmentally friendly materi-
als are to be used when remodeling or replacing old facilities. In addition, around 
20% of lights will be replaced by light-emitting diode (LED) lights to save energy 
in public buildings. Ponds, green space and rainfall use facilities will be supplied to 
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schools where green space is insuf fi cient and energy ef fi ciency is low. They will be 
upgraded to green schools with the help of environmentally friendly paint and 
highly ef fi cient lighting facilities (Geon Cho  2009  ) . 

 Several cities in developing countries – particularly in South America – have also 
branded themselves as green cities. As early as 1968 authorities in Curitiba, Brazil 
introduced policies to integrate land use and transport planning and by the 1970s 
the city was equipped with an innovative bus rapid transit system (Economist 
Intelligence Unit  2010 ). Singapore introduced the world’s  fi rst road-charging 
scheme in the 1980s and it is now at the forefront of sustainable policies on waste, 
water and the greening of the environment (Phang  1993 ; Suzuki et al.  2010  ) . 

 Greening the global building stock will however require continued and considerable 
investment in new technologies, sustainable building materials and in design and 
engineering expertise. This will increase the upfront cost of building construction 
relative to continuing with “business-as-usual”. Three principal green building 
strategies can be differentiated: design, technology, and behavior related. Particularly 
in a developing world context, passive design solutions to improve environmental 
performance are by far the most cost-effective approaches.  

    4.2   Economic Bene fi ts 

 Greening cities can produce multiple economic and social bene fi ts. First, as well as 
lowering per capita carbon emissions, densi fi cation as a green city strategy tends to 
enhance productivity, promote innovation, and reduce the capital and operating cost 
of infrastructure. Densi fi cation can also raise congestion and the local cost of living, 
but green city strategies and interventions to subsidize housing costs can help to 
mitigate these. Second, much of a green economy is service-based and will tend to 
cluster in urban areas where consumer markets are largest. Third, an emphasis on 
public transport, cycling, and ‘walkability’ allow social considerations to be fully 
integrated into the design of green cities. 

 Agglomeration economies exist in both developed and developing countries. 
Empirical studies in developed countries  fi nd that doubling the employment density 
of an urban area typically raises its labor productivity by around 6% (for a summary 
of the literature see Melo et al.  2009  ) . The same basic patterns are found in develop-
ing countries, with strong evidence that urbanization boosts productive ef fi ciency 
by lowering transport costs and widening trade networks (Duranton  2008 ; Han 
 2009  ) . Agglomeration economies can also be achieved by connecting several cities 
as in China’s Pearl River Delta region (Rigg et al.  2009  ) , with the additional bene fi t 
of addressing inequality between leading and lagging regions within countries 
(Ghani  2010  ) . 

 In developing countries however, urbanization may not provide the same 
kind of economic gains across cities and  fi rms. For example, Brülhart and 
Sbergami (Brülhart and Sbergami  2009  )  found that within-country agglomera-
tion boosts GDP growth only up to national income levels of US$10,000 per head. 
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The main reason for this is that very rapid – and sometimes chaotic – urbanization 
can outstrip national and city governments’ ability to provide adequate infra-
structure and services (Cohen  2006  ) . Congestion could eat up the bene fi ts of 
higher density as in the case of cities like Shanghai, Bangkok, Manila and 
Mumbai (Rigg et al.  2009  ) . 

 Comparing smart growth areas and dispersed, car-dependent developments, 
Todd Litman suggests direct cost savings between US$5,000 and US$75,000 for 
building road and utility infrastructure per household unit; such as schools and 
medical clinics (Litman  2009a ). A recent study of Tianjin concluded that infrastruc-
ture cost savings as a result of compact and densely clustered urban development 
reach 55% compared with a dispersed scenario (Webster et al.  2010  ) . 

 The greening of the energy sector moving away from carbon-intensive energy 
sources and improving ef fi ciency is a rapidly growing business. Global investment 
in renewable power and fuels set a new record in 2010, and the margin over totals 
for previous years was wide. Investment totaled US$211 thousand million in 2010, 
up 32% from US$160 thousand million in 2009, and nearly  fi ve and a half times the 
2004  fi gure. For the  fi rst time, new investment in utility-scale renewable energy 
projects and companies in developing countries surpassed that of developed econo-
mies (UNEP  2011 ). 

 While urbanization has helped to reduce absolute poverty, the number of people 
classi fi ed as urban poor is on the rise (Ravallion et al.  2007  ) . Between 1993 and 
2002, there was an addition of 50 million poor in urban areas whiles the number of 
rural poor declined by 150 million (Ravallion et al.  2007  ) . Urban growth puts 
pressure on the quality of the local environment, which disproportionately affects 
poorer people, such as the lack of adequate access to clean water and sanitation. 
This results in a huge disease burden that further affects their livelihood options. 
Improving the urban environment by measures such as traf fi c calming and promot-
ing ‘walk ability’ can help foster a sense of community (Frumkin  2003 ; Litman 
 2006  ) . Such changes are often designed to counteract instances of ‘community 
severance’, as identi fi ed by Bradbury et al.  (  2007  ) .  

    4.3   Investment in Green Buildings 

 Greening cities is not cost free. There are tradeoffs and switching costs, creating 
both winners and losers. Consumer preferences are not always green. Cities may 
face  fi nancial, structural and technological constraints. And fragmented gover-
nance may lead to perverse outcomes of policy, if projects are not coordinated 
from the local to the international level. The rebound effect, where energy-saving 
innovations actually raise total energy consumption, illustrates how many of 
these issues come together. These factors suggest it is critical to look at both 
national and urban policy levers; and at the conditions that will enable cities 
in different parts of the world to make the transition to green economy models. 
In practice, green cities will require a coalition of actors across public, private 
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and civil society sectors and multilevel governance models that allow these actors 
to come together effectively. 

 Climate change and GHG emissions being an overriding concern for the building 
sector, related to this are key environmental challenges such as water scarcity, land 
use, waste and sanitation. Climate change both impacts and is impacted by these. 
The social and economic dimensions are addressed in terms of how a more ef fi cient 
use of resources in the building sector and a reduction of its GHG emissions can 
contribute to energy savings, health and productivity gains, as well as job creation. 
Overall, green building investment needs are primarily driven by climate and 
resource scarcity or ef fi ciency imperatives. The building sector should be central to 
any attempt to use resources more ef fi ciently. Buildings consume a large proportion 
of the global energy supply but opportunities to improve ef fi ciency are huge and the 
sector has the greatest potential – more than any other covered in this report- to 
reduce global GHG emissions. 

 Governments can set a leadership example by using public procurement in the 
construction and management of their facilities to drive the greening of the building 
sector. Experience from Mexico and China has shown how energy-ef fi ciency 
improvement programs in the public sector can also be boosted by the immediate 
pressure of high energy prices and energy shortages. Public assets, be they in the 
form of government buildings, hospitals or schools, hold wide-ranging opportuni-
ties of greening measures that result in a more ef fi cient use of resources, reduced 
GHG emissions, improved productivity and avoided illness resulting from indoor 
air pollution. 

 Greening the global building stock will require considerable investment in new 
technologies, sustainable building materials as well as in design and engineering 
expertise. This will increase the upfront cost of building construction relative to 
continuing with “business-as-usual”. The IEA and OECD  (  2010  )  estimate that a 
12.6 Gt reduction by 2050 could be achieved with an average investment of US$308 
billion per year between 2010 and 2050. A higher estimate of US$ one trillion per 
year on average between 2010 and 2050 was obtained in a separate study by the 
Peterson Institute for International Economics (Houser  2009  ) . 

 This reduction of 12.6 Gt CO 
2
  emissions by 2050; published in the Energy 

Technology Perspectives 2010  (  IEA and OECD 2010  )  revises earlier estimates that 
CO 

2
  emissions from buildings would need to be reduced by 8.2 Gt from a projected 

20.1 Gt in 2050 to 11.9 Gt (IEA  2008  ) . The earlier estimates formed a reference 
point for other analysis, including by the Peterson Institute for International 
Economics (Houser  2009  ) . The 2010 estimates also include reductions achieved by 
fuel-switching and electricity de-carbonization, whereas the earlier estimates were 
limited to ef fi ciency measures. 

 Net present value is calculated by subtracting the additional up-front operation 
and maintenance cost required for the more-ef fi cient investment from the expected 
energy cost saving over the lifetime of the more-ef fi cient investment. Energy cost 
savings are discounted by 6% annually.   



53Green Cities: Bene fi ts of Urban Sustainability

    5   Conclusions 

 Cities are where some of the world’s most pressing challenges are concentrated: 
unsustainable resource and energy consumption, carbon emissions, pollution, and 
health hazards; but cities are also where hope lies. They are magnets attracting 
hundreds of millions of rural migrants in search for economic opportunities. Moving 
towards a green economy must become a strategic economic policy agenda for 
achieving sustainable development. Developing countries must take the same 
attitude in order to move forward towards sustainability. In that regard developed 
countries must encourage, advice and support the developing countries in order to 
enhance their capacity to take up the Green Cities concept. 

 There are many economic bene fi ts to implementing the Green Cities attitude 
including employment creation, poverty reduction and improved equity and quality 
of life through such mechanisms as improved road safety and community cohesion. 
The investment in Green Cities represents a long term approach to saving money 
and for the mitigation and adoption to climate change impacts in many sectors.      
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  Abstract   This paper analyzes the relationship between the urban environment and 
labor. Cities and towns will not be sustainable if the livelihoods of their inhabitants 
are not adequately addressed. At the same time, a well-trained labor force working 
in proper conditions is a vital asset for improving the urban environment. The paper 
shows that urban environmental problems have a negative impact on the lives and 
productivity of workers, and hence limitations for social and economic develop-
ment. Improving the urban environment will not only counteract this impact, but 
also create businesses and employment. Initiatives to improve the urban environ-
ment require the active involvement of workers and enterprises. Therefore, the paper 
also notes the need for promoting training on green technologies, as well as the need 
for securing decent working conditions in the transition to greener cities and towns. 
The paper concludes by advocating an integrated approach to labor in urban areas, 
with particular considerations for the role of local authorities.  

  Keywords   Urban labor  •  Decent working conditions  •  Urban environment  • 
 Business and employment generation  •  Social dialogue      

    1   Introduction 

 The existing environmental problems of urban areas have been extensively analyzed 
(Gallego et al.  2009 ; Gangolells et al.  2009 ; Keivani et al.  2010 ; Khatib  2009 ; 
Moavenzadeh  1994 ; Sarsby and Meggyes  2010 ; The Environment Agency in 
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England and Wales et al.  2011 ; Werna  2011 ; Werna and Saboor  forthcoming  ) . They 
derive from possible hindrances related to the way cities and towns are planned or 
the lack of, how they are build and expanded, and their production and consumption 
patterns. There is ample evidence that major action needs to be taken throughout the 
world to address the existing challenges. At the same time, there is a substantial 
body of literature on the technical aspects of urban environmental improvement, 
while the role of labor in greening cities and towns has received less attention. 

 This chapter analyzes the greening of urban areas from the perspective of labor. 
It highlights that current urban environmental problems have a negative impact on 
the lives, wellbeing and productivity of urban workers, posing limitations for social 
and economic development. Conversely, initiatives to improve the urban environ-
ment will not only counteract the aforementioned impacts, but also have the poten-
tial to generate new businesses and employment. At the same time, considering that 
actions to improve the urban environment require the active participation of workers 
and enterprises, the chapter emphasizes the need for scaling-up skills training on 
green technologies, as well as the need for securing decent working conditions in 
the development of greener cities and towns. 

 The chapter starts with basic clari fi cations on the importance of labor in urban 
sustainability and introduces the concept of decent work used by the International 
Labor Organization (ILO) as a framework for the ‘world of labor’. The concept is 
useful for analyzing the relationship between the urban environment and the differ-
ent aspects of labor. The following section concentrates on how urban environmen-
tal problems affect the health of urban workers and explains their impact on 
livelihoods and productivity. The chapter then moves from negative impacts to net 
gains by examining the potential of initiatives to generate employment and income 
to green the urban economy. The potential will be illustrated with examples from 
selected sectors: construction, waste management, urban forestry, and agriculture. 
The chapter highlights concrete actions that can be taken to enable a decent work 
transition to a green urban economy. The chapter concludes with a call for an inte-
grated approach to labor in urban areas to support environmental improvements, 
with speci fi c considerations for local authorities.  

    2   Presenting the Urban Labor Framework 

 The concepts of sustainable development in general and urban sustainability in 
particular have been widely analyzed. They comprise of ecological, economic and 
social dimensions. Labor is an important element of the social dimension with 
spin-offs to the economic and ecological dimensions. As noted by Werna and Saboor 
 (  forthcoming  ) , urban areas will not be sustainable if the livelihoods of their residents 
are not properly addressed. Urban poverty is extensive, especially in developing 
countries, and is increasingly overtaking rural poverty (UN-Habitat  2010,   2011  ) . In 
addition to its direct consequences on the lives of a large number of urban inhabit-
ants, poverty also limits the ability of urban workers to fully contribute to the 
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economy and the greening of cities and towns. Initiatives related to urban infrastructure 
provision, such as slum upgrading, inner-city regeneration and the like, will not be 
sustainable if the livelihoods of the urban workforce are not properly addressed 
(Werna and Saboor  forthcoming  ) . Conversely, a well-trained labor force working in 
adequate conditions is a crucial asset for improving the urban environment. In addi-
tion, those workers and entrepreneurs trained in green techniques are prone to 
become champions of the environment, as they learn about its importance and are 
also motivated to use the skills they have learned (Werna  2011  ) . 

 The ILO uses the concept of ‘decent work’ to examine and take action on the 
different facets of labor. The concept comprises of four pillars: employment cre-
ation, workers’ rights, social protection and social dialogue. Each component will 
be brie fl y explained below:

    Employment creation : Employment creation entails not only promoting ‘job-rich’ 
methods of production, but also increasing employability via for example skills 
training, enterprise development, and special initiatives for disadvantaged groups. 
Both developing and developed countries have unemployment and underemploy-
ment de fi cits, especially as half of the planet’s population is now living in urban 
areas, and the rate and absolute number of the urban vis-à-vis the rural population 
continues to increase (UN-Habitat  2010,   2011  ) . Growth of the urban population has 
overtaken employment opportunities. The lack of quality jobs in suf fi cient numbers 
has induced urban poverty and insecurity, particularly in a large number of cities 
and towns in developing countries (Lawrence and Werna  2009 ; Werna and Saboor 
 forthcoming  ) . As the chapter will later elaborate, the greening of the urban economy 
can be an important source for employment creation to address this challenge.  

   Workers’ rights : With regard to workers’ rights examples for existing urban chal-
lenges include informality, casual work, speci fi c dif fi culties faced by migrant work-
ers, child labor, bonded labor, discrimination against female workers.  

   Social protection : De fi cits in social protection also prevail in the urban economy, 
particularly, although not only, for casual and informal workers. The urban poor 
face a plethora of problems including sickness, disability, accidents, premature 
death, loss of assets, and crime, among others. Exposure to these numerous risks is 
high and the low-income populations are least protected. Large numbers of urban 
workers and self-employed entrepreneurs do not have access to proper healthcare, 
protection against loss of revenue due to job loss, illness, accident or old age, and to 
other types of social protection. Under such circumstances, injury or illness of one 
income earner in the household can lead to destitution, child labor or debt.  

   Social dialogue : Social dialogue, in turn, has been a key process for workers, 
employers and governments to discuss and negotiate labor related issues. Socially 
viable cities and towns need to have a fair representation of workers in decision-
making. However, large numbers of urban workers, and also enterprises, are not 
suf fi ciently organized and are subject to the mainstream social and economic dia-
logues that take place (Ghai  2006 ; ILO  2004,   2006 ; Lawrence et al.  2008 ; Lawrence 
and Werna  2009 ; Van Empel and Werna  2010 ; Werna and Saboor  forthcoming  ) .    
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 These four pillars of decent work have an impact on the greening of urban areas. 
Before delving into the analysis of this relationship, the chapter will examine how 
existing urban environmental problems impact the health of urban workers with 
consequences on their livelihoods and productivity. Such an analysis supports the 
argument in favor of greening urban areas.  

    3   Urban Environmental Problems Are Bad 
for Business and Employment 

 There is a rationale for greening urban areas even if only to prevent the conse-
quences of existing environmental problems to workers. This section presents such 
problems and their impact on health. Diseases have a direct effect on the lives and 
productivity of workers. The data below is based on a compilation by Comaru 
 (  2011  )  based on WHO  (  2011  )  and Campbell-Lendrum and Corvalan  (  2007  ) .

    Lack of access to safe water and sanitation : This is by and large the major envi-
ronmental contributor to ill health in urban areas. Vast numbers of low-income 
workers face this risk, which leads to cholera, diarrheal diseases and other water-
borne diseases.  

   Floods : Drainage systems have not kept pace with the scale of urban expansion, and 
many urban areas are prone to  fl ooding, especially in the South, which often occurs 
on a periodic basis. The workers who live or/and work in low-income neighborhoods 
are exposed to such risk. As such, neighborhoods are often built in  fl ood-prone areas, 
such as river banks and low lands, with no protection. Floods are a medium for the 
spread of waterborne diseases (mentioned before), and may also lead to accidents 
including fatal ones; in addition to other consequences which are not related to health 
but still are vital for livelihoods (such as loss of domestic or/and economic assets).  

   Sound pollution : Many cities or parts of cities have an excessive level of noise 
leading to cardiovascular problems, increased annoyance response, and sleep 
disturbances.  

   Overcrowding : Frequent in low-income settlements and many inner-city areas 
especially in the South, overcrowding facilitates the spread of airborne diseases.  

   Uncontrolled urban growth : Facilitates the spread of vector-borne diseases.  

   Traf fi c accidents : Traf fi c injuries are among the top ten causes of death in urban 
areas. Developing countries account for more than 85 % of all the fatalities and 
over 90 % of Disability Adjusted Life Years (DALYs) lost due to road traf fi c 
injuries (WHO  2004  ) , and road injuries affect the poor more than the af fl uent in 
developing countries.  

   Outdoor air pollution : Can generate cancer of the lung and upper respiratory tract, 
acute myocardial infarction and arrhythmias, chronic bronchitis and asthma. For 
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example, it has been estimated that outdoor air pollution in Sao Paulo, Brazil, leads 
to a reduction in 1.5 life years per person on average and causes some 4,000 prema-
ture deaths per year.  

   Indoor air pollution : Exposure to this risk takes place when the worker is at home 
during vacant time. Also, there are a burgeoning number of urban workers who 
work at home, and are therefore exposed for a longer period of time to this risk. 
Indoor smoke from fuel combustion is the eighth most important risk factor among 
the burdens of disease. In 2004, indoor air pollution was responsible for almost two 
million deaths. Indoor smoke occurs due to the use of inef fi cient stoves or/and lack 
of ventilation. It has been associated with a high risk of acute lower respiratory 
illnesses including pneumonia. Chronic obstructive pulmonary disease from indoor 
smoke causes one million premature deaths a year. Other health problems have also 
been reported, especially when coal is used as a source of energy. They include lung 
cancer, asthma, and cardiovascular diseases, among others.  

   Inappropriate building materials : A number of materials frequently used in build-
ings, especially low-income ones, entail health risks. For example, asbestos, which 
is still widely used, is carcinogenic and may also cause mesothelioma. Mold and 
moisture may lead to asthma. Volatile organic compounds may lead to poisoning, 
cancer, asthma and other conditions.  

   Extreme thermal conditions : Poorly insulated, poorly heated or poorly ventilated 
buildings lead to exhaustion, heat cramps, heat stroke, and cardiovascular or respi-
ratory health problems.    

 The above are examples of the burdens of disease caused by urban environ-
mental problems. Figures  1  and  2  provide general data. Such diseases have a 
signi fi cant toll on productivity at work, number of work days lost from sick leave, 
as well as premature retirement and premature death. According to the World 
Economic Forum (2008), a study which compared the competitiveness of 31 
industrial and developing countries clearly showed that better safety and health 
standards equal better national productivity. The results indicate that a low 
number of fatal accidents and high competitiveness are directly proportional making 
the most competitive economies register the lowest number of fatal accidents. 
Countries such as Switzerland, with just over three fatal occupational accidents 
per 100,000 employees, are not only amongst the countries with the highest stan-
dards of health and safety, but are also amongst the most competitive national 
economies in the world.   

 In conclusion, improvements in the urban environment will support social and 
economic development by reducing and eventually eliminating the aforemen-
tioned burdens of disease. Such improvements also increase the comfort and 
security of workers and entrepreneurs, as well as combat the risk of climate 
change and improve adaptation, while providing bene fi ts to social and economic 
development. As is explained in the next section, such improvements can also 
contribute to generating needed employment and business opportunities for urban 
workers and enterprises.  
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Deaths from environmental risks in 2004
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    4   Reversing the Trend: Improving the Urban 
Environment Is Good for Business and Employment 

 The urban environmental problems presented in the previous section call for action 
for their elimination. This section analyzes possibilities in selected sectors: 
construction, waste management, urban forestry and agriculture. 

    4.1   Construction 

 The built fabric of cities and towns has considerable impacts on the environment. 
A number of issues mentioned in the previous section are speci fi cally related to 
construction (e.g. indoor air pollution, inappropriate building materials, extreme 
thermal conditions). Further impacts relate to decisions regarding the construction 
sites, the methods of production, and the selection of construction equipment (Werna 
 2011  ) . It has been estimated that as much as 40 % of energy used in the world is 
related to the process of construction and demolition, and activities in buildings 
(WBCSD  2009  ) . Therefore, a large magnitude of action needs to be taken in order 
to improve the environmental impact of construction, generating employment and 
business opportunities. They can entail:

   Improvements in the construction process (to address air emissions, noise • 
pollution, waste disposal, water discharges).  
  Construction of new green buildings.  • 
  Construction of durable buildings (to postpone demolition).  • 
  Retro fi tting old buildings.  • 
  Increased production of green construction materials, appliances and components.  • 
  Energy-ef fi cient operations and maintenance of buildings.  • 
  Recycling of construction waste and demolitions (Werna  • 2011  ) .    

 LEED is a certi fi cation process used by the World Council for Green Buildings. 
Data from LEED buildings alone shows incremental employment creation of about 
60 jobs per million square feet (92,903.04 m 2 ) of green building constructed, including 
direct, indirect and induced jobs. Retro fi tting of existing buildings also show poten-
tial for employment growth. Studies have estimated that every US$1 million invested 
in ef fi cient retro fi ts creates 10–14 direct jobs and 3–4 indirect jobs. Data from the 
USA alone shows that retro fi tting of 40 % of the building stock in such a country 
would generate 6,250,000 jobs over a period of 10 years. A large-scale retro fi tting 
project of the German Alliance for Work and the Environment led to around 140,000 
new or saved jobs. A study of ten new EU member states projected that 50,000–
185,000 jobs would be created from the retro fi tting of the existing residential 
building stock. In addition, it has been estimated that an investment of US$3.5 bil-
lion to modernize appliance standards would result in 29,876 jobs. In India, the 
introduction of fuel-ef fi cient biomass cooking stoves in nine million households 
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could produce 150,000 jobs (UNEP  2008 ; Werna  2011  based on data from 
UNEP). 

 Above are just some examples that illustrate the employment potential of 
greening construction. Many more examples abound (e.g. ILO  2010,   2011a ; 
Keivani et al.  2010 ; Ofori and Abdul Aziz  2010 ; UNEP  2008 ; Van Wyk et al. 
 2010 ; Waste Concern Consultants  2010  ) . While the data presented above are 
speci fi c to employment, there are also ample opportunities for entrepreneurs. 
The construction industry nowadays entails a large-scale level of subcontracting, 
with several layers of enterprises, including a sizeable number of small and 
medium enterprises. The expansion of green construction requires new enter-
prises coming on board.  

    4.2   Waste Management 

 Urban areas generate a large amount of domestic and of fi ce waste. Sao Paulo, Brazil, 
alone generates approximately 15,000 ton of waste per day (Comaru  2011  ) . A large 
number of cities and towns, especially in the South, still do not have a proper system 
of waste management, and their inhabitants face the health and wellbeing burden of 
large amounts of uncollected litter. This is particularly signi fi cant in low-income 
neighborhoods. 

 An initiative of the ILO in Dar-es-Salaam, Tanzania, implemented in the previ-
ous decade has shown that it is possible to clean low-income settlements and at the 
same time provide business/employment opportunities through a system of waste 
management involving micro-enterprises. Residents of low-income neighborhoods 
have shown willingness to pay for waste collection if such a service is provided. 

 New businesses and employment can also be generated through waste recycling. 
A large amount of domestic and of fi ce waste, even when collected, is still not 
recycled. 

 Existing waste management services include waste pickers and recyclers. It has 
been estimated that there are some 15 million pickers in developing countries 
(Comaru  2011  ) . However, by and large such pickers have very low returns and low 
productivity. Furthermore, income can be generated by improving the skills of such 
workers. 

 In addition to domestic and of fi ce waste, other sectors also offer opportunities for 
recycling. For example, the construction process generates a large amount of waste, 
and it has been estimated that 50 % of such waste is not recycled (Zordan  2011  ) . 
Also, material from demolitions is often not recycled. There is potential for expand-
ing the recycling of construction waste, which would contribute to signi fi cantly 
reducing the impact of the construction industry on the environment. Another sector 
that is attracting growing attention, both from the perspectives of the environment 
and employment, is electronic waste.  
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    4.3   Urban Forestry and Agriculture 

 While urban forestry (e.g. parks, gardens and green verges) has been on the 
agenda of public authorities for a long time, vast numbers of cities and towns are 
still short of such green spaces, especially in the South. This is due to the 
pressure to develop land and widen roads. While there is a rationale to increase 
urban density (“compact cities”), this has to be balanced against the need to have 
urban forestry. Lack of such spaces has resulted in the rise of heat islands and 
dust levels. For example, an increase in tree canopy cover by 10% reduces air 
temperature by 1.4 °C during daytime. Urban forestry also absorbs rainwater 
reducing the pressure on the drainage system and the risk of  fl oods (ILO  forth-
coming ; Uddin  2006  ) . 

 Employment can be generated through the creation and maintenance of urban 
forestry, as the cities and towns, which already invested in such spaces show (see 
Uddin  2006  ) . This can and should be extended to the large number of cities and 
towns, which still lag behind in urban forestry. Income can also be generated through 
the utilization of the products of trees (e.g. selling of fruits and medicine) as shown 
for example in one study on Dhaka, Bangladesh (Uddin  2006  ) . 

 Urban agriculture, in turn, can expand the extent of green spaces, adding to 
the environmental bene fi ts of urban forestry. The literature on urban agriculture 
has noted the bene fi ts on the income of poor families, which are able to save 
money through planting or raising livestock for self-consumption. Recent studies 
by the ILO show that the income-generating potential of urban agriculture can go 
beyond such self-help schemes, as shown for example by an on-going investiga-
tion in Harare, Zimbabwe. In Caracas, Venezuela, the government has used urban 
agriculture to provide employment for young people in low-income settlements 
(ILO  forthcoming  ) . Businesses and employment can be generated not only 
through the selling of urban agricultural products, but also through the manage-
ment of its waste.  

    4.4   Further Opportunities 

 The urban economy is vast and diverse, and other sectors can also contribute to the 
improvement of the environment, generating green employment and business 
opportunities, in addition to the sectors analyzed before. UNEP’s  Green Economy 
Report  and ILO’s background note to such report have each a speci fi c article on 
cities with an overview of the urban economy (ILO  2011a ; UNEP  2011  ) . At the 
same time, it is important to note that employment and business opportunities are 
not just a passive consequence of green economic development. Positive action 
needs to be taken.   
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    5   Positive Actions to Ensure a Transition Towards 
Decent Work in a Green Urban Economy 

 Provision of training is a fundamental requirement for the attainment of employment 
and business opportunities. Changes in processes of production require new working 
and managerial skills. This is con fi rmed, for example, by recent studies of the ILO 
on green construction (e.g. ILO  2010,   2011a ; Keivani et al  2010 ; Ofori and Abdul 
Aziz  2010 ; Van Wyk et al.  2010 ; Waste Concern Consultants  2010  ) . Expansion of 
existing services such as waste management and urban agriculture and forestry also 
require new workers and enterprises with adequate skills. 

 There are different ways through which required training can be achieved. It 
is necessary to adapt the curricula of existing training schemes to the require-
ments of green processes of production or/and to have speci fi c green courses, 
depending on the situation in each city or town. One example of such potential 
is the ‘green plumbers’ initiative, which is in place in countries such as Australia 
and South Africa. Green plumbers have particular skills on water saving, with 
techniques to collect rainwater, and to use grey water to  fl ush toilets. This 
attracts environment-conscious clients as well as those interested in saving costs 
on water consumption, therefore generating businesses/employment for the 
plumbers (Werna  2011  ) . 

 Existing training schemes need to be complemented to change the urban econ-
omy. In the construction industry, for example, the training of master craftsmen as 
trainers will improve the on-the-job apprenticeship system that is found in several 
countries. In addition, the involvement of subcontractors, labor contractors and 
intermediaries in joint training schemes with cost reimbursement, seem to be essen-
tial if these schemes are to be effective in meeting the skill needs of the industry 
(ILO  2001  ) . These general recommendations could be used for the development of 
green construction (Werna  2011  ) . 

 Urban forestry is a sector in which government authorities should be involved, 
either through direct provision or contracting out, because such green spaces are 
typically public. The promotion of new areas, such as for example waste recycling, 
may also require the involvement of public authorities in training, either directly or 
through substantial support to other actors to implement it. The expansion of urban 
agriculture as a source of income also requires technical training, as it often still 
takes place as a self-help activity without a business approach. All in all, different 
sectors may require different training schemes, depending on speci fi c characteris-
tics of each sector. Public authorities play an important role, either to provide 
training or to promote its provision by other actors. 

 In addition to skills and business training, concrete actions also need to be taken 
to ensure improvements in workers’ rights, social protection and social dialogue. 
This chapter has already noted de fi cits in these pillars for decent work. Werna and 
Saboor  (  forthcoming  )  provide an account of such de fi cits in speci fi c relation to the 
greening of the urban economy, followed by suggestions to address such de fi cits, as 
summarized below. 
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 De fi cits in workers’ rights and lack of social protection affect working conditions 
and productivity, and hence the capacity of workers to fully engage in the develop-
ment of a green urban economy. To give one example, waste management, which is 
vital for a green urban economy, currently involves a substantial percentage of 
people working under unhealthy conditions (ILO  2011a  ) . 

 The transition to a green economy also entails changes with new implications 
for working conditions, derived from the introduction of new technologies, new 
substances and work processes, changes in the structure of the workforce and 
work organization. One example is occupational health and safety. Activities 
related to the production of new/green products and the assembly of new equip-
ment (e.g. solar panels and wind generators) needs speci fi c provisions to protect 
the workers. 

 Finally, considering the existing de fi cits in social dialogue, efforts to green cities 
and towns may not be sustainable in the long run. Workers and employers should be 
involved in the discussions concerning the greening of urban areas together with the 
government, as they are the ultimate actors who will deliver the necessary green 
goods and services. 

 There are possibilities to address the plight of different groups of workers as well 
as de fi cits in social protection, based on ILO’s conventions, recommendations and 
other instruments (ILO  2011a,   b  ) . Such ILO instruments can be complemented with 
particular initiatives of governments, the private sector, NGOs and other actors. One 
example is ILO’s International Programme for the Elimination of Child Labour 
(ILO  2011b  ) , which has been widely supported through local actions. Poor people 
have also now and then put together their own resources and organized their own 
risk protection via mutual health protection schemes and community surveillance. 
There are also cases of partnerships involving local governments, the private sector, 
and local communities. 

 With regard to social dialogue, it is important to seek new roles for trade 
unions and other actors. Where there are legal restrictions on the rights of sec-
tions of the workforce to organize, trade unions can campaign for their removal. 
There are also cases of collaboration between trade unions and employers to 
improve working conditions (ILO  2001  ) . Informal urban workers can also 
organize themselves, as happened for instance in the construction industry in 
Dar-es-Salaam, Tanzania (Jason  2008  ) . Such and other forms of organization 
and participation can be speci fi cally linked to actions to improve the urban 
environment. On a broader scale, there is a growing discussion on the ‘right to 
the city’, where workers are important stakeholders. ‘Right to the City’ was 
also the theme of the latest World Urban Forum (2010), which included work-
ers’ unions and federations as participants. There are also early examples of 
speci fi c coalitions of urban workers, such as in Brazil. At the same time, there 
are speci fi c initiatives related to the rights of urban citizens to a better environ-
ment (Berg  2011 ; DePhillis  2011 ; Kousis  1999 ; Losito  2010 ; Network for 
Improved Policy in South Asia  2011 ; Tree Media Group  2011 ; UNEP  2005  )  
Synergies among such initiatives should be explored, bringing together labor 
and environmental issues.  
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    6   Conclusion 

 This chapter supports the argument that improvements in the urban environment are 
good for business and for employment. First, the chapter noted that current urban 
environmental problems affect the health of workers with spin-offs to productivity 
and working time. Therefore, improvements in the environment will bene fi t the 
urban economy by addressing such health-related issues. Furthermore, the chapter 
noted how improvements in the environment generate green businesses and employ-
ment, with examples from selected sectors. At the same time, such opportunities 
cannot be just a passive outcome of environmental improvements. Following, the 
chapter described actions that need to be taken to ensure that workers and enter-
prises are prepared, and decent working conditions are in place, all with a positive 
effect on the transition to a green urban economy. 

 As shown before, labor has different components, encompassed under the frame-
work of decent work. All components are important, and each one has an impact on the 
greening of cities and towns. At the same time, there are mutual in fl uences among the 
different decent work components. Therefore, it is important that urban actors, 
including workers, employers and governments, adopt a comprehensive and integrated 
approach to address decent work, together with improving the urban environment. 
The goal of sustainable cities and towns needs to encompass such an approach. 

 Local authorities play a vital role in greening cities and towns through invest-
ments, regulation, as well as incentives to the private sector. With regard to labor, 
while many local actions are under the coordination of the ministry of labor in each 
country, local authorities also have an important role. For example, they can ensure 
decent work conditions in the sectors or activities under their direct administration, 
such as parks, and through procurement regulations for the ones contracted out. 
They can also promote local social dialogue. Local social dialogue has the advan-
tage of addressing labor issues that are speci fi c to each municipality. 

 In addition, local governments can bring on board actors that by and large do not 
take part in social dialogue at the national level, such as unregulated workers and 
enterprises and community-based organizations. Marikina (Philippines) and the 
Municipal Decent Work Programmes in Belo Horizonte and a number of towns in 
the metropolitan region of Sao Paulo (Brazil) are examples of such local social 
dialogue. This dialogue has the comprehensive and integrated approach noted 
above, and can become an important instrument for greening cities and towns.      
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  Abstract   This chapter focuses on three key urban management initiatives by which 
smart growth and climate change adaptation are mobilized towards the production 
of a sustainable urban environment. Signi fi cant headway has been made and oppor-
tunities for further progress revealed in building energy retro fi ts, green workforce 
development and transport-oriented development. In their identi fi cation as local 
priorities, such urban management initiatives have proven a new resource for 
sustainable development. While such initiatives are encouraging and indicative of 
the opportunities that sustainable urban development provides, the authors also 
contend that cities must prioritize the needs of their low-income population as part 
of their green strategies and programs.  
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    1   Introduction 

 On one hand, recent developments in urban sustainability have been encouraging as 
most cities of the world begin to seize the opportunities that sustainable urban 
development provides. We have found that few cities prioritize the needs of their 
low-income population as part of their green strategies and programs in making 
policies, plans, programs and projects for sustainable development. 

 Over the past decade climate change has moved from a scienti fi c theory to a 
reality all over the world from Global context to local reality. Governments and 
communities around the globe are moving quickly to cut greenhouse gas emissions 
in the hope of warding off the most devastating impacts of climate change. Most 
cities do not always need to wait for action from central or regional government to 
begin turning themselves into green “laboratories,” testing ways to lower green-
house gas emissions, and building healthier, cleaner, more sustainable environ-
ments. Many cities have or will soon have detailed plans on how they will reduce 
greenhouse gasses; many are calling for emission cuts of between 10 and 20% in the 
next 5–10 years. Cities, it seems, have seen the future and are embracing it – sus-
tainability has become a priority. 

 It is no longer a question of “if” the nations of this world will begin the challeng-
ing transition to a greener economy but “how” we will get there. As this chapter 
reveals, the answer to that question lies in large part within cities around the world. 
Cities are on the vanguard of developing climate change solutions. It will be vital 
that as cities’ green efforts are scaled up, it is also ensured that all residents, including 
the poorest, have access to the bene fi ts of urban development initiatives especially 
developing countries.  

    2   Green Buildings 

 Cities have made green buildings a priority amongst other early efforts towards 
sustainability, but often require help with retro fi tting current structures (Kabani 
 2011  ) . Roughly half of all greenhouse gases emitted are produced in order to build, 
heat, cool and power the structures in which we live, work, shop and play (Pew 
Center on Global Climate Change  2005  ) . It is no surprise therefore that many cities 
have devoted considerable resources in attempting to make buildings more ef fi cient. 
The green building industry has grown immensely and green building techniques 
progressed substantially in the last 20 years. This is partly because, in the face of 
rising energy costs and with the aid of city-level authority over municipal and local 
building codes, greening buildings is often one of the  fi rst steps taken by city of fi cials 
in order to “green” their cities. Many cities have made considerable progress with 
green buildings and have put tough new codes in place particularly with new city 
structures and commercial projects. This is a signi fi cant accomplishment and has 
made a serious dent in building related emissions. These efforts must not only target 
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commercial and institutional buildings however but also include the residential 
sector. In this regard a particular effort must be made to include low-income house-
holds, who may lack resources and require extra help in order to insulate houses and 
replace appliances as part of the drive towards reducing emissions. 

 Such efforts can build on the experience of central and regional government as 
well as various agencies and their local partners which run programs helping the 
poor to weatherize their homes. Green retro fi tting cannot only help cities achieve 
real and meaningful reductions in greenhouse gas emissions, it can also create new 
“green” jobs for blue-collar workers. By addressing the low- and mid-skilled job 
losses which have resulted from the current global  fi nancial crisis, investments in 
retro fi tting can produce immediate economic impacts, a key consideration for 
policymakers and “green” initiatives (Satterthwaite  2010  ) . 

 Cities will need to take great care to ensure that low-income residents have access 
to energy ef fi ciency upgrades. Navigating the complexities of the various loans, 
utility bills and tax credits involved with retro fi tting a home is a dif fi cult task even 
for middle-income households. Households faced with particular  fi nancial dif fi culty 
may  fi nd retro fi tting a home virtually impossible. While low-income households 
may face the biggest challenge in creating greener dwellings, these households are 
proportionally best placed to bene fi t from such changes and from their resulting 
cost and energy savings. 

 Many large cities are mandating that new public buildings should be built to 
green standards. Cities such as Karachi and Singapore go even further, requiring the 
same for private constructions (Kabani  2011  ) . This focus on new buildings is how-
ever limiting especially where urbanization is slow or stagnant. Mass retro fi ts of 
existing structures are therefore key to signi fi cant greenhouse gas reductions. While 
many cities would like to encourage mass retro fi ts, paying for them is another enor-
mous challenge, especially given that cities will need to ensure that such programs 
reach low-income neighborhoods.  

    3   Cities and Green Jobs 

 Smart growth in green cities will only be made possible if green jobs are made a 
priority. Cities are poised to help implement policy in this direction but the  fi eld is 
still in its inception. The notion that a vibrant “green jobs” sector can revitalize the 
economy has garnered signi fi cant attention in recent years especially from the 
media, politicians and NGOs. Even as economic recovery is underway, the green-
collar job movement is in need of programs and leadership that can turn this promise 
into a reality. The shift to a green economy will test cities, as most economic and 
workforce development systems are outmoded, fragmented and unprepared to 
adequately respond to new opportunities. The green economy and green jobs have 
the capacity to become a real vehicle for engineering vital improvements in these 
sectors and for ensuring that underemployed low-income residents become a strong 
focus of new workforce efforts. 
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 City of fi cials and planners are well aware of the promise that a green jobs’ 
sector and green collar jobs and industries hold. Most however have only recently 
begun to take preliminary measures, aided by partnership with surveying compa-
nies, universities and other interested parties. Such collaborative efforts have led 
to progress in at least some cities. For example, to help retro fi t existing affordable 
housing units, Chicago recently instituted the Chicago Energy Ef fi ciency Building 
Retro fi t Program, a public-private partnership to provide  fi nancing and technical 
assistance to owners of affordable multiunit rental properties. The program will 
provide loans to building owners for energy and water ef fi ciency measures that 
will be repaid from the operating savings those improvements make possible 
(Satterthwaite  2010  ) . Despite this promise however, the number of green 
 businesses and jobs remains modest. 

 As this chapter has indicated, one solution particularly in the short term would 
be to provide employment through green building and mass retro fi ts, thereby 
employing laid-off workers from the construction sector and simultaneously 
making buildings more ef fi cient. Effective  fi nance structures will be key to unlocking 
this opportunity. While most cities are currently exploring the potential of green 
jobs, nascent programs have led to just a handful of jobs so far. The task of devel-
oping and enabling a green jobs’ sector to thrive will test both economic and 
workforce development, two arenas in which cities have traditionally struggled. 
It will however present an opportunity to re-engineer and adapt current systems 
especially in the employment sector and particularly regarding low-income workers 
and the unemployed who desperately need skills.  

    4   Transportation 

 Perhaps the most signi fi cant step a city can take towards becoming a green city is 
improving public access to greener forms of transportation. Traf fi c is a massive 
source of greenhouse gas emissions. in recent years, cities across the world are now 
started to have invested in multiple public transport projects, from the expansion of 
light rail networks to the addition of bus lines and cycle paths. The drive to extend 
and improve transport is not only informed by the desire to tackle climate change but 
also to revitalize neighborhoods, improve air quality and help the local economy. 
These policies have simultaneously made urban areas more ef fi cient and more desir-
able places to live. A range of public transport projects are underway across the 
world in both developed and developing countries, even in the cities where highways 
have traditionally been prioritized. Despite these positive trends however, public 
transport remains a complex  fi scal and logistical puzzle for many cities and regions. 

 Cities have also struggled to address questions of equity in their planning for 
public transport. It is likely that most new projects are not reaching poorer neighbor-
hoods, limiting their ability to bene fi t from such schemes. Poorer neighborhoods 
are also more likely to be exposed to car fumes due to a lack of public transport in 
these areas, exposing residents to a higher risk of asthma and other illnesses linked 
to car and truck traf fi c. New transport systems can also act as a magnet for local 



75Sustainable Development for Cities and Citizens: Green Housing, Employment…

development which can drive up retail and property prices. This can adversely affect 
poorer neighborhoods when lower-income residents and small business owners can 
no longer afford rents and are forced to move away. 

 In recent years rising energy costs have dramatically increased the popularity of 
public transport in virtually every city. As Kelly Rayne, policy advisor to the mayor 
of Shelby County, US, observes, “Before, the public viewed mass transit as some-
thing poor people take but Once gas prices [started rising], people had standing 
room only. That has done wonders for perception” (Rayne  2011  ) . The popularity of 
public transport has also increased in areas of urban sprawl as city dwellers incur 
the cost of travelling long distances by car. Such areas often lack developable land 
for the provision of public services, and residents may need to travel long distances 
for access to such services. As a result areas of urban sprawl can become particu-
larly congested. “We’ve seen that that kind of spread-out development isn’t feasible… 
There has been a cry from the community for walkable neighborhoods and alternative 
transportation” (Rayne  2011  ) . 

 As cities have begun to question their love affair with the car, they are also changing 
the way transportation serves cities. Cities are studying, expanding, and investing in 
public transport, particularly inter-city transport and rail networks. This is a huge 
task for any city, and requires building consensus with regional partners to get such 
large scale projects built. While one of the main sources of funding cities’ transporta-
tion needs are federal grants and taxes, these funds are rarely awarded to individual 
cities directly. They are instead often given to planning bodies which typically include 
representatives either from city areas or from other municipalities and government. 

 Governance structures are rarely a major obstacle to the implementation of pub-
lic transport systems, especially when partnerships between local governments and 
stakeholders are successful. About one in four cities do report dif fi culties however, 
especially when cities and government do not have adequate consultation with 
stakeholders and as a result different transport systems are poorly coordinated, 
making it hard to live without a car in much of the region. “People want a coordi-
nated transport service and are ready to work together at every level, but right now 
we don’t have clear leadership or institutional support to help get us to that next 
level of collaboration. A new light rail system was even more costly due to the need 
for extensive tunneling. Of fi cials have made transport a priority, and while money is 
not always forthcoming a million in new revenue each year is creating a fresh and 
reliable income source for public transport and roads.” 

 It remains to be seen which counties will levy a tax towards such initiatives and 
how funds will be spent. Finding the funds to expand public transport will be 
especially challenging for individual cities given that there is national competition 
in this area – cities across the world are investing in public transport and other 
strategies to reduce car use in order to spur neighborhood development. Where 
federal transportation policies complicate regional coordination and funding 
allocation, cities struggle to implement successful transport systems. As an 
additional challenge, cities also need to make sure that new transport systems bene fi t 
low-income communities and to work against the displacement of local residents, 
thus ensuring that sustainable development bene fi ts all residents in adjoining neigh-
borhoods as well as protecting the environment.  
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    5   Conclusions and Recommendations 

 Green Cities are well positioned to lead the way towards an economic recovery that 
will launch the green economy. A growing number of cities are on the vanguard of 
addressing climate change issues, creating new mechanisms to simultaneously 
reduce energy waste, cut carbon emissions and create new economic opportunities. 
Despite this determined approach, such efforts at the city level are limited in isolation. 
Financing for public transport and building retro fi ts is exceedingly complicated and 
dif fi cult to obtain. Initiatives aimed at providing green jobs and assisting low-income 
or unemployed workers are still very much in the nascent stage. Cities can, however, 
make far greater progress with the support of active and engaged stakeholders, of 
administration committed to both transport and energy retro fi t programs, and by 
targeting workforce development funds speci fi cally towards green-collar jobs. The 
agenda on energy and environmental issues must include a commitment to cap 
greenhouse gas emissions, deploy “smart grid” technologies and invest in sustain-
able growth and transportation. While cities should be able to count on assistance 
from central, regional and local government, they must continue to innovate and 
evolve in themselves. To make this transition successful, cities need to work with a 
wide range of local partners including business, service providers and charitable 
organizations. 

 Sustainability issues are inherently interconnected, and any thoughtful approach 
also requires cities to think across sectors (for example housing, transportation, 
economic development, education and workforce development, energy policy) and 
to act collaboratively in order to construct feasible sustainability plans. Consultation 
between experts, practitioners, and city and local administration is essential in order 
to advance greener buildings, greener jobs and smarter transport for low-income 
people. These recommendations do not purport to be comprehensive. Rather, we 
intend that these ideas help set the stage for cities – in partnership with local 
stakeholders and regional and central government, to forge a comprehensive set of 
policies that help to create greener and more equitable communities. In each of 
these areas we recommend a thematic approach to policymaking, as follows:

   To achieve the energy savings and green job opportunities possible through green • 
buildings, cities must retro fi t through systems that can achieve scale.  
  To create green-collar jobs at scale, cities must re-engineer their local economic • 
and workforce development systems.  
  To spur more equitable transport-oriented development, cities need to reorient • 
their local real estate markets.  
  We are acutely aware that none of this will be easy. In many cases incremental • 
progress and piecemeal solutions are the only option. We believe however that 
larger visions and sustained political commitment at the local level will be 
required to seize this moment of opportunity.        
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  Abstract   This chapter is a condensed version of the Cities Chapter of UNEP’s 
seminal publication ‘Towards a Green Economy: Pathways to Sustainable 
Development and Poverty Eradication’. It analyses the particular role that cities 
play in the context of a transition to a Green Economy. Cities account for a sub-
stantial proportion of global greenhouse gas emissions, mostly due to the intense 
concentration of people, economic activity and transport in urban centers. But 
just as cities are the source of many environmental problems, they offer many of 
the solutions. Firstly, this chapter assesses the particular potential of cities for a 
transition to a Green Economy. Secondly, it argues the case for greening cities, 
in terms of the economic, social and environmental bene fi ts that a Green 
Economy can bring to cities and their inhabitants. It then analyses various urban 
sectors and how these should be greened in order to create a green city and a 
greener urban economy. Keys to achieving this are the required enabling condi-
tions which are imperative in order to overcome institutional and  fi nancial 
barriers. Setting the required enabling strategies and a regulatory framework is 
the foremost challenge for national, regional and local governments in terms of 
greener cities.  
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       1   Introduction 

 Green cities are de fi ned as those that are environmentally friendly. They are cities 
that have adopted a green (urban) economy. Indicators measuring environmental 
performance can include: levels of pollution and carbon emissions, energy and 
water consumption levels, water quality, energy mix, waste volumes and recycling 
rates, green-space ratios, primary forests, and agricultural land loss (Meadows  1999 ; 
Brugmann  1999  ) . Other indicators include urban density, motorization rates and 
modal share of transport. Furthermore, green cities are also those that have ambi-
tious green policies, a range of green projects and a principal trajectory towards a 
better environmental performance such as Freiburg, Germany or Curitiba, Brazil. 
The latter has implemented policies to integrate land-use and transport planning, 
whereas Freiburg has long had a long tradition of sustainable building and 
investment in recycling, and has reduced CO 

2
  emissions per capita by 12% between 

1992 and 2003 (   Dünnhoff and Hertle  2005  ) .  

    2   Challenges and Opportunities 

    2.1   Challenges 

 The global population living in urban areas is now over 50% and is expected to 
reach 69% by 2050 (UN Population Division  2006,   2010  ) . In some regions, cities 
are expanding rapidly, while in others, rural areas are becoming more urban. 
In developing economies, rural urban migration and natural population growth is 
swelling cities and in rapidly urbanizing countries, particularly evident in China and 
India, the struggle to develop infrastructure, mobilize and manage resources has 
negative consequences for the environment. 

 Cities of different wealth levels impact the environment differently. Local envi-
ronmental threats are most severe in poorer cities and relate to issues such as fresh 
water, sewage, health and the degradation of the living environment. As cities 
become more prosperous, with wider and deeper patterns of consumption and 
production, their environmental impacts are increasingly felt at the global level. 
Urban areas in prosperous economies concentrate wealth creation as well as resource 
consumption and CO 

2
  emissions. Globally, with a population share of just above 

50% but occupying less than 2% of the earth’s surface, urban areas concentrate 80% 
of economic output, between 60 and 80% of energy consumption, and approxi-
mately 75% of CO 

2
  emissions (Kamal-Chaoui and Robert  2009 ; UN Population 

Division  2010  ) . Particular activities, for example buildings, transport, and 
industry – which are constituent components of cities and urban areas – contribute 
25, 22, and 22% respectively of global GHG emissions (Herzog  2009  ) .  

 Cities per se are neither drivers of climate change nor the source of ecosystem 
degradation; certain consumption and production patterns as well as certain population 
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groups within cities are. Carbon emissions are directly related to income. Per capita 
incomes are generally higher in cities than in rural areas, generating higher average 
per capita demand in major emissions sources. But this is the case only up to a 
certain income level, after which cities typically become more carbon-ef fi cient 
compared with the average as can be seen by the relatively low levels of CO 

2
  

emissions produced by high income cities like Tokyo or Paris (Fig.     1 ). 
 Patterns of urbanization in many areas also raise important social challenges. 

The traditional model of urban development – typical of rapidly urbanizing 
areas – is characterized by uncontrolled, often even incentivized, horizontal expan-
sion. This leads to urban sprawl of af fl uent populations with lower development 
densities and increased dependency on the private car and to peripheralization of 
the urban poor, decreasing their access to the city and its workplaces, services and 
infrastructure. Typical developments further include the emergence of socially 
divisive neighborhoods in the form of gated communities, shopping centers and 
business districts, and a signi fi cant increase in the level of informal development 
with large swathes of slum housing with no access to basic services, infrastructure 
and sanitation. At a general level, the rapid growth of many cities coupled with 
insuf fi cient resources and poor management compromises fresh water and electric-
ity supply, waste treatment, transport, and other infrastructure provision, affecting 
the urban poor most.  
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  Fig. 1    Carbon emissions and income for selected countries and cities       
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    2.2   Opportunities 

    2.2.1   Structural Capacity 

 The environmental performance of cities is dependent on a combination of effective 
green strategies and physical structure – urban form, size, density and con fi guration. 
They can be designed, planned and managed to limit resource consumption and 
carbon emissions. Or, they can be allowed to become voracious, land-hungry, all-
consuming systems that ultimately damage the delicate global energy equation. 
More compact urban forms, reduced travel distances and investment in green 
transport modes lead to greater energy ef fi ciency.  

    2.2.2   Technological Potential 

 Cities are incubators of innovation due to the close interaction of their residents 
and workers who bene fi t from the exchange of ideas and opportunities. In par-
ticular, they bene fi t from the concentration of diverse yet specialized skill-sets in 
research institutions,  fi rms and service providers that can pilot and scale new 
technologies in an already highly networked environment. The OECD calculates 
for example, that there are ten times more renewable technologies patents in 
urban than rural areas and that 73% of OECD patents in renewable energy come 
from urban regions (Kamal-Chaoui and Robert  2009  ) . The fast-growing 
‘cleantech’ clusters in Silicon Valley and the North East of England are both 
examples of ‘nursery cities’, fostering innovative activity (Duranton and Puga 
 2001  ) . Silicon Valley business leaders have been working for years to leverage 
the valley’s ‘innovation advantage’ in the green economy (Joint Venture Silicon 
Valley Network  2009  ) .  

    2.2.3   Urban Synergy and Integration Potential 

 Green cities can bene fi t greatly from synergies between their constituent parts. 
Recognizing, for example, the interrelationship of energy systems and city fabric 
can lead to particular synergies. An urban setting, which tends to support a diverse 
and compact pattern of production and consumption, is further advantageous to 
advance the notion of ‘industrial ecology’ (Lowe and Evans  1995  ) . By optimizing 
and synergizing different industrial sectors and resource  fl ows, outputs of one sector 
that become the input of another create a circular economy (McDonough and 
Braungart  2002  ) . Principles of symbioses can also help cities minimize or recycle 
waste and improve overall resource ef fi ciency.    
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    3   The Case for Greening Cities 

    3.1   Economic Bene fi ts 

    3.1.1   Agglomeration Economies 

 From an economic perspective, denser cities matter because they bring people and 
things closer together, help overcome information gaps, and enable idea  fl ows 
(Glaeser  2008 ; Krugman  1991  ) . It is for these reasons that 150 of the world’s most 
signi fi cant metropolitan economies produce 46% of global GDP with only 12% of 
the global population (Berube et al.  2010  ) . Agglomeration economies translate into 
productivity gains for  fi rms and higher wages and employment rates for workers. 
Knowledge spillovers between  fi rms and economic agents tend to be highly localized 
and die away within a few miles of the urban core (Rosenthal and Strange  2003  ) . 

 There exists strong evidence that urbanization boosts productive ef fi ciency by 
lowering transport and widening trade networks (Duranton  2008 ; Han  2009  ) . 
Agglomeration economies can also be achieved by connecting several cities as in 
China’s Pearl River Delta (Rigg et al.  2009  ) , with the additional bene fi t of address-
ing inequality between leading and lagging regions in countries (Ghani  2010  ) .  

    3.1.2   Lower Infrastructure and Operating Costs 

 Furthermore, densi fi cation reduces the capital and operating costs of linear infra-
structure including streets, railway, water and sewage which can come at a consider-
ably lower cost per unit in higher densities. Comparing smart growth areas and 
dispersed, car-dependent developments, Todd Litman suggests direct cost savings 
between US$5,000 and US$75,000 for building road and utility infrastructure per 
household unit (Litman  2009a  )  (Fig.  2 ).  
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  Fig. 2    Capacity and infrastructure costs of different transport systems       
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 Cost savings are also derived from a shift away from car infrastructure towards 
public transport, walking and cycling. For example at similar capacity levels, bus 
rapid transit (BRT) offers signi fi cant cost savings compared to traditional metro and 
regional rail. Bogotá’s TransMilenio infrastructure cost US$5.8 million per km, 
US$0.34 per passenger over 3 years compared with estimates for metro rail with 
US$101 million per km, US$2.36 per passenger (Menckhoff  2005  ) .  

    3.1.3   Reduced Congestion Costs 

 Diamond  (  2005  )  suggest that the economic advantages of being in cities tend to 
mitigate even severe congestion problems and there also exist opportunities to deal 
with congestion through demand management, for example, via mechanisms such 
as congestion charges. London’s congestion charge reduced congestion by 30% 
from February 2003 to February 2004 compared with previous years (Transport for 
London  2004a  )  and led to bene fi ts such as the reduction in the number of trips by 
private vehicles entering central London (Transport for London  2004b  )  and a 19.5% 
drop in CO 

2
  emissions (Beevers and Carslaw  2005  ) .   

    3.2   Social Bene fi ts 

    3.2.1   Job Creation 

 Greening cities can create jobs on a number of fronts: (1) urban and peri-urban 
green agriculture; (2) public transport; (3) renewable energy; (4) waste management 
and recycling; and (5) green construction. Furthermore, green services will gener-
ally be more urban-orientated than green manufacturing or primary industry, 
although there will be some high-tech green manufacturing clusters in or close to 
urban cores, drawing on knowledge spillovers from universities and research labs. 
Overall, the green economy cannot be expected to create or destroy net jobs in the 
long run; the supply and demand for labor tend to equate in accordance with labor 
market conditions. In the short run, however, with unemployed resources, the net 
employment creation effect is likely to be larger.  

    3.2.2   Poverty Reduction and Social Equity 

 The World Development Report  (  2009  )  describes increasing economic density – 
one of the main features of a green city – as “a pathway out of poverty”. Along 
similar lines, Nadvi and Barrientos  (  2004  )  assess the impact of clusters or agglom-
eration effects on poverty in several urban areas of developing countries. It is 
observed that these clusters are labor-intensive, informal in nature and also employ 
a lot of women as household-workers. Urbanization has reduced absolute poverty 
even though the number of people classi fi ed as urban poor is on the rise (Ravallion 
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et al.  2007  ) . Innovative approaches to urban planning and management can make 
urbanization inclusive, pro-poor and responsive to threats posed by environmental 
degradation and global warming. For example, enhancing public transport use can 
reduce inequality in access to public services and other amenities, on top of reduc-
ing carbon emissions (Litman  2002  ) . 

 Switching to cleaner fuels for cooking, transport and power generation can mini-
mize local pollution and reduce health inequality (Haines et al.  2007  ) . Poor urban 
households in low-income nations have to spend a large proportion of their income 
on energy needs including food and cooking fuel (Karekezi and Majoro  2002  ) . 
Introducing cleaner and more ef fi cient sources of energy offers the potential to both 
reduce direct expenditure and to lower health costs connected to indoor-air pollu-
tion (Bruce et al.  2002  ) . Retro- fi tting older buildings in lower-income neighbor-
hoods can improve energy ef fi ciency and resilience, reducing the vulnerability of 
poorer communities when energy prices rise (Jenkins  2010  ) . In addition, improving 
sanitation and fresh water supply can reduce persistent poverty and the adverse 
impacts of water-borne disease (Sanctuary et al.  2005  ) .  

    3.2.3   Improvement in Quality of Life 

 Improving the urban environment by promoting “walkability” and introducing pub-
lic green spaces can help foster a sense of community (Frumkin  2003 ; Litman 
 2006  ) . Kuo et al.  (  1998  )  observed that the more trees and greenery form part of 
inner-city public spaces, the more these spaces are used by residents. The study also 
found that, compared with residents living near barren spaces, those closer to green-
ery enjoy more social activities, have more visitors, know more of their neighbors, 
and have stronger feelings of belonging. A further dimension in the quality of life 
surrounds road safety. Road traf fi c accidents are the leading cause of death among 
young people between 15 and 19 years, according to a report published by the WHO 
in 2007 (Toroyan and Peden  2007  ) . 

 There also exists a relationship between green cities and cities with a high qual-
ity of life. Among the top 20 ‘quality of living cities’ identi fi ed by Mercer in 2009, 
at least half have particularly strong green credentials such as Vienna, Zurich (strong 
focus on city transport) (Ott  2002  )  and Vancouver. Similarly, the integration of 
green space and natural elements within the city signi fi cantly enhance the quality of 
living which is also essential for attracting companies and a workforce to a city.   

    3.3   Environmental and Health Bene fi ts 

    3.3.1   Reducing Pollution and Improving Public Health 

 Air pollution in cities remains a major public health burden, particularly in the 
developing world. Furthermore, there is a broader set of public health issues around 
healthier lifestyles in cities. It is estimated that physical inactivity accounts for 3.3% 
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of all deaths globally and for 19 million disability-adjusted life-years (Bull et al. 
 2004  ) . Green urban transport is a unique opportunity to link physical activity and 
emissions reduction by promoting walking and cycling. 

 It is no coincidence that cities with a long tradition of applying land-use plan-
ning, public transport strategies and a focus on public green space are among the 
healthiest cities in the world. Portland was rated number one of the 100 largest USA 
cities in meeting Healthy People 2000 goals (Geller  2003  ) , Vancouver is  fi rst 
amongst the Canadian cities (Johnson  2009  ) , Copenhagen and Munich rank amongst 
the top ten healthiest and safest cities and Melbourne among the healthiest and saf-
est in Australia (Sassen  2009  ) .  

    3.3.2   Ecosystem Services and Risk Reduction 

 Urban greenery and vegetation represent a range of ‘ecosystem services’ with 
signi fi cant wider welfare effects (TEEB  2010  ) . Ecosystem services further play a 
critical role in risk reduction measures. Restoration of urban ecosystems is part of 
the city greening effort, which can reduce the impact of freak weather conditions. 
Coastal regions in particular can bene fi t both in terms of lives and money. Mangrove 
replanting in Vietnam, for example, saves US$7.3 million annually on dike mainte-
nance while it costs only US$1.1 million (International    Federation of the Red Cross 
and Red Crescent Societies  2002 . More generally, an increase in the amount of 
green cover in urban areas not only increases a city’s ability to reabsorb CO 

2
  but 

also ameliorates the urban heat island effect (McPherson et al.  1994  ) .    

    4   Greening Urban Sectors 

    4.1   Transport 

 The most familiar green transport strategies in cities primarily focus on reducing car 
use. Instruments such as the congestion charge in London and Singapore con-
tributes to reducing car use, therefore congestion, pollution and GHG emissions. 
In Central London, for example, the congestion charge reduced daily vehicles trips 
by 65,000–70,000 (Transport for London  2004b  )  and CO 

2
  emissions by 19.5% 

(Beevers and Carslaw  2005  ) . 
 Across a diverse range of cities, emission standards and car sharing schemes 

(Schmauss  2009 ; Nobis  2006  )  have reduced car dependency while low-emission 
zones and timed delivery permits have helped reduce congestion and pollution 
(Geroliminis and Daganzo  2005  ) . Provided reliable and ef fi cient public transport 
options, particularly surface transit such as bus rapid transit and light rail; cities can 
further reduce private car use, as can the promotion of Eco Mobility options – walking 
and cycling as the greenest forms of transport.  
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    4.2   Buildings 

 Tackling the energy demand of existing building stock is a priority for cities, and 
urban green building strategies also include more ef fi cient use of other resources 
such as water and materials. Three principal green building strategies can be differ-
entiated: design, technology, and behavior-related. Particularly in a developing world 
context, passive design solutions to improve environmental performance are by far 
the most cost-effective approaches. For example, housing projects on the coast in 
Puerto Princesa City, the Philippines, have been designed to reduce energy demand 
through increased natural light, improved ventilation, the cooling effect of the roo fi ng 
material, and strategic planting (ICLEI, UNEP and UN-HABITAT  2009  ) . 

 Stringent building codes, mandatory energy certi fi cates, tax incentives and loans, 
have had a measurable impact on energy demand in a number of European and US 
cities    (C40 Cities  2010a  ) . Berlin requires a solar-thermal strategy for all new build-
ings and Freiburg’s energy ef fi cient housing standard has reduced average house-
hold energy consumption for space heating by up to 80 percent (von Weizsäcker 
et al.  2009  ) . Furthermore, municipal authorities are able to ‘set an example’ by 
implementing green strategies on their own public building stock.  

    4.3   Energy 

 Cities have the potential to either dissipate the distribution of energy or optimize 
their ef fi ciency by reducing energy consumption and adopting green energy systems 
including renewable micro-generation, district heating, and combined heat and 
energy plants (CHP). In Freiburg, PV systems, encouraged by Germany’s generous 
feed-in tariff, now supply 1.1% of the 470 Cities city’s electricity demand. A bio-
mass CHP system and wind turbines provide for a further 1.3 and 6% respectively 
of the city’s energy needs (IEA  2009  ) . 

 Oslo and São Paulo have harnessed power generated by nearby hydro-electric 
facilities to gain a relatively high share of renewable energy. Grid-based, decentral-
ized energy system, with district heating systems can provide space and water heat-
ing for large urban complexes (like hospitals, schools or universities) or residential 
neighborhoods. They can signi fi cantly reduce overall energy demand. Their 
ef fi ciency further improves with combined heat and power energy generation sys-
tems. Copenhagen‘s district heating system, for example, supplies 97% of the city 
with waste heat (C40 Cities  2010b  ) .  

    4.4   Vegetation and Landscape 

 Parks, protected green space and gardens, street trees and landscaping provide vital 
ecosystem services, acting as “green lungs” absorbing and  fi ltering air pollution or 
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as acting as  fi lters for waste water (TEEB  2010  ) . They also provide a habitat for 
wildlife and offer recreational bene fi ts to city dwellers. 

 Green landscaped areas help regulate natural processes, including the mitigation 
of local temperature extremes. Vegetation and “soft” open space also play a role in 
decreasing storm-water volumes, thus helping cities to manage the consequences of 
heavy rainfall etc. Measures for protecting green areas are of particular importance 
along the city fringe, where urban growth boundaries in cities such as Portland and 
London restrict development. In Stockholm, thanks to the protection of green areas, 
almost the entire population lives within 300 m of parks and green areas (City of 
Stockholm  2009  ) . 

 New design strategies have pioneered the use of green roofs and facades on 
buildings, to add to the quantity of natural (as opposed to man-made) surfaces in 
cities and to reduce cooling energy demand. For example, Itabashi City in Tokyo is 
promoting climbing plants as “Green Curtains” around public buildings and private 
homes to avoid buildings overheating in summer and to reduce the use of air condi-
tioning (ICLEI  2009b  ) .  

    4.5   Water 

 Cities require signi fi cant transfers of water from rural to urban areas with water 
leakage being a major concern. Upgrading and replacement of pipes has contributed 
to net savings of 20% of potable water in many industrialized cities. Over the last 
10 years alone, Tokyo’s new water system has reduced water waste by 50% (C40 
Cities  2010c  ) . Volumetric charging has proven most effective in incentivizing more 
ef fi cient water use. Many cities are introducing water meters and are shifting away 
from simple water-access fees. 

 To further reduce water consumption and provide alternatives to piped water supply, 
rain can be harvested and used as drinking and non-drinking water. To counter severe 
water shortages in Delhi, the Municipal Corporation made rainwater harvesting a 
requirement for all buildings with a roof area above 100 m 2  and a plot area greater than 
1,000 m 2 . It is estimated that 76,500 million liters of water per year will be made avail-
able for groundwater recharge (ICLEI, UNEP and UN-HABITAT  2009  ) .  

    4.6   Food 

 The “food footprint” of a city has signi fi cant impacts on its green credentials, espe-
cially if one takes into account the energy use generated by transporting food from 
remote locations to urban marketplaces (Garnett  1996  ) . For example, the food 
supply of European cities accounts for approximately 30% of their total ecological 
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footprint (Steel  2008  ) . Some cities do bene fi t from the location and have strong 
links with their regions; regarding food production and consumption. 

 Approximately 15–20% of the world’s food is produced in urban areas. The 
extensive role of food production in cities is a common feature of many developing-
world cities. Estimates suggest that 35% of households of Nakuru, Kenya were 
engaged in urban agriculture in 1998 (Foeken  2006 ; David et al.  2010 ). Furthermore, 
successful urban agriculture projects are scattered across some Western cities, albeit 
usually on a small scale, making use of communal gardens, roof spaces and unused 
urban spaces.  

    4.7   Waste 

 A waste economy plays a dominant role in a city’s ecological footprint. Yet, cities 
can and have demonstrated considerable resilience in  fi nding green solutions that 
reduce overall waste through new forms of environmentally friendly treatment of 
unavoidable waste. In developing world cities, which typically suffer from 
insuf fi cient formal waste collection, informal recyclers and declaimers provide an 
essential service that often remains unrecognized. 

 In many European cities, recycling levels are in the region of 50%, while 
Copenhagen only sends 3% of its waste to land fi lls (C40 Cities  2010d  ) . Composting 
is a further critical component for greening waste. Positive examples range from 
Dhaka’s decentralized composting to San Francisco’s municipal food composting 
programs (Zurbrügg et al.  2005  ) .  

    4.8   Infrastructure and Digital Technology 

 A growing body of knowledge suggests that cities are the natural sites for invest-
ments in smart infrastructure to deliver more sustainable environments. The digital 
infrastructure of the internet and data centers creates an ‘intelligent’ infrastructure 
that connects people to people, people to city systems and city systems to each 
other, allowing cities and their residents to respond to changing circumstances by 
adapting in near real-time and to recognize patterns to help make informed 
decisions. 

 In addition, smart transport systems are being used to tackle congestion, facili-
tate road user charges or supply real-time information on traf fi c problems. Examples 
include Stockholm’s congestion tax and Singapore’s electronic road pricing. They 
also facilitate bike sharing schemes that are increasingly becoming an important 
component of urban transport worldwide, Amsterdam currently trials smart work 
centers that allow workers to use local of fi ce facilities rather than commuting to 
their main of fi ce (Connected Urban Development  2008  ) .   
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    5   Enabling a Green City 

    5.1   Barriers 

     • Fragmented governance  – lack of coordination between policy frameworks 
that promote green economy measures at supra-national, national, regional and 
metropolitan levels;  
   • Affordability  – even cost-effective green measures may be out of the reach of 
poorer cities, leaving them saddled with more wasteful urban infrastructure;  
   • Lack of investment  – private and public sector have not prioritized green invest-
ment in basic city infrastructure (such as green planning, public transport and 
housing strategies);  
   • Negative tradeoffs  – without effective policy intervention and infrastructure 
investment, green city strategies can lead to greater congestion, higher land val-
ues and costs of living;  
   • Consumer preferences  – when given a choice consumers may not be willing 
to adopt new models of urban living that require changes in individual and col-
lective patterns of consumption (e.g. high-density apartment living, public 
transport use);  
   • Switching costs  – high short-term transition (welfare and capital) costs for busi-
nesses that shift from brown to green, leave many companies without adequate 
compensation to make the investment;  
   • Vested business interests  – industry dynamics in construction, road-building 
and infrastructure are resistant to change that challenges existing business 
models and threatens the potential of short-term return on investment;  
   • Risk aversion  – individuals, corporate and government organizations are resistant 
to any change that does not demonstrate immediate improvement in economic 
well-being, quality of life or enhanced status within the community; and  
   • Behavioral response and the rebound effect  – consumers may respond to 
reduced energy costs (generated by energy ef fi ciency measures) by either increas-
ing per (Fig.  3 )      

    5.2   Enabling Strategies 

 Overcoming this set of barriers and constraints requires a multi-faceted response 
across different sectors, which are addressed in turn, from governance and planning 
to incentives and  fi nancing. Enabling conditions, institutional strength and demo-
cratic maturity illustrates the breadth of policy instruments and tools that can pro-
mote investment in greening cities. Importantly, it correlates their effectiveness over 
time in relation to the strength of local institutions and the strength of the demo-
cratic system in different urban contexts. By plotting the enabling conditions avail-
able in systems with both ‘strong’ and ‘weak’ institutions against weaker and more 
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mature democracies, it suggests that the process of change is in most cases a long 
one, and requires the development of ‘mature’ institutions before long-term change 
can be implemented, whilst recognizing that civil-society, activism and autonomous 
green initiatives can be effective in the short-to-medium term, especially in weaker 
institutions and less mature democracies.  

    5.3   Governance 

 Governance encompasses the formal and informal relationships linking the various 
institutions involved in the urban system – the local, metropolitan, regional, state, 
civil society and private-sector actors – and its quality depends on the depth of 
reciprocity, trust, and legitimacy. These are enhanced by mechanisms and opportu-
nities to facilitate meaningful dialogue, and by well-structured organizations in civil 
society, the business sector and the relevant government level. The practical impera-
tives of debating trade-offs and priorities in pursuing green city development can 
contribute to the maturing of governance relationships. 

 In contexts with strong local government it is possible to envisage a range of plan-
ning, regulatory and  fi nancing instruments to advance a multitrack approach to greater 
urban sustainability, however due to issues of mistrust and corruption, this may prove 
dif fi cult for local governments. In countries where local government is weak or marked 
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by mistrust and disinterest due to its inef fi ciency and/or corruption, it is important to 
underscore that unless broad-based cultural movements are fostered that can shift the 
aspirational horizons of ordinary people, it will prove very dif fi cult to promote and 
institutionalize the numerous green city reforms that are usually proposed. 

 Effective governance can also include the promotion of the idea of a long-term 
strategic plan for the city complementing the more conventional spatial and envi-
ronmental planning instruments. For example, the internationally-based Cities 
Alliance (Cities  2006  )  promotes so called City Development Strategies (CDS), as 
appropriate tools to address the nexus between sustainable economic growth and 
ecological preservation and restoration. This should be backed up by effective 
resource allocation and decision-making systems that demonstrate to everyone in 
the city that systematic progress is being achieved towards the long-term goal of 
becoming a green city.  

    5.4   Planning and Regulation 

 While the large proportion of informal practices make planning and regulation less 
relevant in some cities in developing nations, they are the most common policy 
instruments that shape urban development in more complex and mature political 
environments. Urban planning can divert development to a desired course whereby, 
denser urban forms allow for economies of scale and sustainable service provisions. 

 To maximize synergies across different urban sectors, integrated planning that 
combines land use and urban development with other policies and cuts across the 
urban functional region of cities is critical in achieving greater environmental per-
formance, as well as economic viability. The recently launched World Bank Eco2 
Cities program, for example, demonstrates why planning,  fi nance and infrastructure 
imperatives are inextricably linked in a low-carbon world (Suzuki et al.  2010  ) . This 
program argues for a one-system approach to: “realize the bene fi ts of integration by 
planning, designing and managing the whole urban system.” On a practical level 
this implies that all cities need to understand their urban form and the nature and 
patterning of material resource  fl ows through the urban system. 

 The intersections of infrastructure and the dynamics, resilience or vulnerability 
of urban form are crucial. As described previously, it is not untypical for poor peo-
ple to live without access to various infrastructure networks in the most climate-
vulnerable areas of a city (Moser and Satterthwaite  2008  ) . Possible impacts on 
urban form and resource  fl ows need to be considered when planning infrastructure 
investments, especially given the enormous sums required for capital expenditure in 
rapidly urbanizing areas. More than anything else, urban sustainability will depend 
upon how these sums are going to be allocated. 

 A combined understanding of urban form and resource  fl ows helps isolate 
effective actions to achieve greater overall resource ef fi ciency. It also forces a 
longer-term horizon for understanding trends, the most strategic intervention points, 
and how to weigh up trade-offs between various spaces of an urban region. If it is 
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based on sound data, it will hold the potential to provide a shared basis for 
understanding what is going on in a city, where it may be leading and what needs to 
be done to change the ef fi ciency of the overall system (Crane et al.  2010  ) . It is only 
when this kind of analysis and political discussion becomes commonplace, that one 
can achieve a broad-based commitment to effective long term strategic planning.  

    5.5   Information, Awareness and Civic Engagement 

 Effective planning and governance across different administrative levels requires 
high-quality information to raise awareness amongst urban residents to promote 
behavior change, especially in terms of consumer choice. In addition, given that 
cities contain large consumer markets which are potentially valuable to producers of 
green goods and services, information is also an essential tool to in fl uence con-
sumer choice. But consumer preferences, in developed and developing nations, are 
not always green. For example, very dense urban development is not always popular 
in many parts of the UK and Europe (Cheshire  2008  )  and the North American 
propensity for suburbanization is well documented. At the same time, information 
and active communication on the potential bene fi ts of greener lifestyles in cities can 
enable consumers to make more informed decisions. For example, in Munich new 
residents are given an information package on green mobility opportunities.  

    5.6   Incentives 

 Information alone is insuf fi cient to change behavior patterns; it needs to be supple-
mented by incentives to bring about lasting change. For example,  fi rms and workers 
in ‘brown industries’ may face higher prices as cities shift their industrial structures 
towards greener models. National and city-level policy makers need to compensate 
these short-term losers while recalibrating urban economies. Incentives may be 
within the tax system (e.g. tax breaks or taxing environmental “bads”), other types 
of charges (e.g. road pricing) or payments (e.g. targeted subsidies). Subsidies were 
successfully used as part of the policy mix in the Bavarian example where Munich 
now has the largest green tech cluster in Germany. At the same time, full cost 
pricing (internalizing external environmental costs), whether as taxes or user charges 
is essential for inducing behaviors to be consistent with green city criteria.  

    5.7   Financing 

 Finance, particularly in times of government austerity can be a signi fi cant barrier 
and in some countries, national  fi scal policy prevents local authorities from 



94 P. Rode

accessing the relevant funds. There are three key imperatives central to advancing 
on green city  fi nance.

    1.    Understanding the existing  fi nancial position in terms of potential revenue, where 
a comparison with similar sized cities internationally is helpful.  

    2.    City governments need to initiate a partnership with local business and commu-
nity organizations, which is essential for leveraging private sector  fi nance.  

    3.    Horizontal and vertical networks are required especially for cross-municipal 
cooperation and regional and international participation in various local govern-
ment policy forums.     

 Such examples of green  fi nancing include London and Paris, where urban bike 
hire schemes are paid for privately in return for prime advertising space. Figure  4  
illustrates a breakdown of  fi nancing opportunities. A priority in any green urban 
planning is investment in cost-effective public transport infrastructure particularly 
over investment in road construction that further promotes private car use. Surface 
public transport such as bus rapid transit needs to play a central role particularly in 
lower income contexts. Non-motorized transport has to be recognized as basis 
of any transport system and requires greater shares of overall transport budgets.    

    6   Conclusions 

 Greening cities results in a wide range of social and economic bene fi ts. As well as 
lowering carbon emissions, densi fi cation as a green city strategy tends to enhance 
productivity, promote innovation and reduce the capital cost of infrastructure. 
Densi fi cation can also raise congestion and the local cost of living, but green city 
strategies and interventions to subsidize housing costs can help to mitigate these. 

 In most countries cities will be important sites for the emerging green economy. 
Cities’ basic offer of proximity, density and variety delivers productivity bene fi ts for 
 fi rms, and helps stimulate innovation and new job creation – for example in high-
tech clusters, as are already emerging in urban regions like the Silicon Valley. Much 
of a green economy is service-based, and will tend to cluster in urban areas where 
consumer markets are largest. 
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 Numerous instruments for enabling green cities are available and tested but need 
to be applied in a tailored, context-speci fi c way. In contexts with strong local gov-
ernment it is possible to envisage a range of planning, regulatory, information and 
 fi nancing instruments to advance green infrastructure investments, green economic 
development and a multitrack approach to greater urban sustainability. City govern-
ments need to coordinate policies and decisions with other levels of government, 
but more importantly, they need to be equipped with strategic and integrated 
planning capacities, including the capacities to choose regulatory tools and 
economic incentives to achieve locally appropriate green city objective.      

   References 

    Beevers S, Carslaw D (2005) The impact of congestion charging on vehicle emissions in London. 
Atmos Environ 39:1–5  

   Berube A, Friedhoff A, Nadeau C, Rode A, Paccoud A, Kandt J, Just T, Schemm-Gregory R 
(2010) Global metro monitor: the path to economic recovery. Metropolitan Policy Program. 
The Brookings Institution, Washington, DC and LSE Cities, London School of Economics and 
Political Science, London  

    Bruce N, Perez-Padilla R, Albalak R (2002) The health effects of indoor air pollution exposure in 
developing countries. World Health Organization, Geneva  

    Brugmann J (1999) Is there a method in our measurement? The use of indicators in local sustain-
able development planning. In: Satterthwaite D (ed) Sustainable cities, the Earthscan Reader. 
Earthscan, London  

      Bull F, Armstrong T, Dixon T, Ham S, Neiman A, Pratt M (2004). Physical inactivity. In: Ezzati 
M, Lopez A, Rodgers A, Murray CJL (eds) Comparative quati fi cation of health risks. World 
Health Organization, Geneva  

   C40 Cities (2010a) C40 cities: best practices – energy. Available via:   www.c40cities.org/bestpractices/
energy/    . Cited 10 Dec 2010  

   C40 Cities (2010b) Copenhagen, Denmark: 97% of Copenhagen city heating supplied by waste 
heat. Available via:   www.c40cities.org/bestpractices/energy/copenhagen_heat.jsp    . Cited 10 
Dec 2010  

   C40 Cities (2010c) Tokyo, Japan – world leader in stopping water leakage. Available via:   www.
c40cities.org/bestpractices/water/tokyo_waterworks.jsp    . Cited 10 Dec 2010  

   C40 Cities (2010d) Copenhagen, Denmark – Copenhagen’s waste plan 2008: Copenhagen puts 
only 3% of waste into land fi ll. Available via:   www.c40cities.org/bestpractices/waste/copenha-
gen_land fi ll.jsp    . Cited 10 Dec 2010  

    Cheshire P (2008) Re fl ections on the nature and policy implications of planning restrictions on 
housing supply. Discussion of ‘Planning policy, planning practice, and housing supply’ by 
Kate Barker. Oxford Rev Econ Policy 24(1):50–58  

   Cities Alliance (2006) Guide to city development strategies. Improving urban performance. Cities 
Alliance, UNEP and ICLEI, Washington, DC  

   City of Stockholm (2009) The city of Stockholm’s climate initiatives. Environment Administration, 
City of Stockholm. Available via:   www.stockholm.se/international    . Cited 10 Dec 2010  

   Connected Urban Development (CUD) (2008) Smart work centers: will they work? CUD blog 
[blog] 3 December. Available via:   http://www.connectedurbandevelopment.org/blog/?p=22    . 
Cited 10 Dec 2010  

    Crane W, Swilling M, Thompson-Smeddle L, De Witt M (2010) Towards urban infrastructure 
sustainability. In: Pieterse E (ed) Counter-currents: experiments in sustainability in the Cape 
Town region. Jacana Media, Johannesburg  

http://www.c40cities.org/bestpractices/energy/
http://www.c40cities.org/bestpractices/energy/
http://www.c40cities.org/bestpractices/energy/copenhagen_heat.jsp
http://www.c40cities.org/bestpractices/water/tokyo_waterworks.jsp
http://www.c40cities.org/bestpractices/water/tokyo_waterworks.jsp
http://www.c40cities.org/bestpractices/waste/copenhagen_landfill.jsp
http://www.c40cities.org/bestpractices/waste/copenhagen_landfill.jsp
http://www.stockholm.se/international
http://www.connectedurbandevelopment.org/blog/?p=22 


96 P. Rode

   David S, Lee-Smith D, Kyaligonza J, Mangeni W, Kimeze S, Aliguma L, Lubowa A, Nasinyama 
G (2010) Changing trends in urban agriculture in Kampala. In: Prain G, Karanja N, LeeSmith 
D (eds) African urban harvest: agriculture in the cities of Cameroon, Kenya and Uganda. 
Springer and Ottawa IDRC, New York  

    Diamond J (2005) Collapse: how societies choose to fall or survive. Penguin, London  
    Dünnhoff E, Hertle H (2005) Ergebnisse der CO 

2
  – Bilanzierung für die Stadt Freiburg 1992 bis 

2002/2003. IFEU, Heidelberg  
    Duranton G (2008) Viewpoint: from cities to productivity and growth in developing countries. Can 

J Econ/Revue canadienne d’économique 41(3):689–736  
    Duranton G, Puga D (2001) Nursery cities: urban diversity, process innovation and the life cycle 

of products. Am Econ Rev 91(5):1454–1477  
    Foeken D (2006) To subsidize my income – urban farming in an East African town. Brill, Leiden/

Boston  
    Frumkin H (2003) Healthy places: exploring the evidence. Am J Public Health 93(9):1451–1456  
   Garnett T (1996) Growing food in cities: a report to highlight and promote the bene fi ts of urban 

agriculture in the UK. National Food Alliance and SAFE Alliance, London  
    Geller AL (2003) Smart growth: a prescription for liveable cities. Am J Public Health 

93(9):1410–1415  
   Geroliminis N, Daganzo CF (2005) A review of green logistics schemes used in cities around the 

world. UC Berkeley Center for Future Urban Transport: A Volvo Center of Excellence. Institute 
of Transportation Studies, UC, Berkeley  

    Ghani E (2010) The poor half billion in South Asia: what is holding back lagging regions? OUP, 
New Delhi  

    Glaeser E (2008) Cities, agglomeration and spatial equilibrium. OUP, Oxford  
    Haines A, Smith K, Anderson D, Epstein P, McMichael A, Roberts I, Wilkinson P, Woodcock J, 

Woods J (2007) Policies for accelerating access to clean energy, improving health, advancing 
development and mitigating climate change. The Lancet 370(9594):1264–1281  

    Han Z (2009) A model of clustering process in low income economies. Int J Bus Manage 
4(12):46–51  

   Herzog T (2009) World greenhouse gas emissions in 2005. WRI working paper. World Resources 
Institute, Washington, DC. Available via:   http://pdf.wri.org/working_papers/world_greenhouse_
gas_emissions_2005.pdf    . Cited 10 Dec 2010  

   ICLEI (2009b) Itabashi: leader in green curtain movement. Available via:   http://www.iclei.org/
index.php?id=9853     and follow the document links  

   ICLEI, UNEP, UN-HABITAT (2009) Sustainable urban energy planning: a handbook for cities 
and towns in developing countries. UN-HABITAT, Nairobi  

    IEA (2009) Cities, towns and renewable energy: yes in my front yard. IEA Publications, Paris  
    IFRC – International Federation of the Red Cross and Red Crescent Societies (2002) World disas-

ters report 2002. IFRC, Geneva  
    Jenkins DP (2010) The value of retro fi tting carbon-saving measures into fuel poor social housing. 

Energ Policy 38(2):832–839  
   Johnson T (2009) Canada’s healthiest cities 2009. Best Health Magazine Online. Available 

via:   www.besthealthmag.ca/gethealthy/health/canadas-healthiest-cities-2009    . Cited 10 
Dec 2010  

    Joint Venture Silicon Valley Network (2009) Climate prosperity. A greenprint for Silicon Valley. 
TDA, San Jose  

   Kamal-Chaoui L, Robert A (2009) Competitive cities and climate change. OECD regional devel-
opment working papers 2009/2. OECD, Public Governance and Territorial Development 
Directorate, Milan  

    Karekezi S, Majoro L (2002) Improving modern energy services for Africa’s urban poor. Energ 
Policy 30(11–12):1015–1028  

    Krugman P (1991) Increasing returns and economic geography. J Polit Econ 99(3):483–99  
    Kuo FE, Sullivan WC, Levine Coley R, Brunson L (1998) Fertile ground for community: inner-

city neighbourhood common spaces. Am J Commun Psychol 26(6):823–851  

http://pdf.wri.org/working_papers/world_greenhouse_gas_emissions_2005.pdf
http://pdf.wri.org/working_papers/world_greenhouse_gas_emissions_2005.pdf
http://www.iclei.org/index.php?id=9853
http://www.iclei.org/index.php?id=9853
http://www.besthealthmag.ca/gethealthy/health/canadas-healthiest-cities-2009


97Cities and the Green Economy

    Litman T (2002) Evaluating transportation equity. World Transport Policy Pract 8(2):50–65  
   Litman T (2006) Cities connect: how urbanity helps achieve social inclusion objectives. 

Paper presented at Metropolis conference, Toronto, Canada, 14 June 2006. Victoria 
Transport Policy Institute, Victoria. Available via:   http://www.vtpi.org/citiesconnect.pdf    . 
Cited 10 Dec 2010  

   Litman T (2009a) Understanding smart growth savings. What we know about public infrastructure 
and service cost savings, and how they are misrepresented by critics. Victoria Transport Policy 
Institute, Victoria. Available via:   http://www.vtpi.org/sg_save.pdf    . Cited 10 Dec 2010  

    Lowe EA, Evans LK (1995) Industrial ecology and industrial ecosystems. J Clean Prod 
3(1–2):47–53  

    McDonough W, Braungart M (2002) Cradle to cradle: remaking the way we make things. North 
Point Press, New York  

   McPherson EG, Nowak DJ, Rowntree RA (eds) (1994) Chicago’s urban forest ecosystem: results 
of the Chicago urban forest climate project. Gen. Tech. Rep. NW-186. U.S. Department of 
Agriculture, Forest Service, Northeastern Forest Experiment Station, Radnor, PA  

    Meadows D (1999) Indicators and information systems for sustainable development. In: 
Satterthwaite D (ed) The Earthscan reader in sustainable cities. Earthscan, London  

   Menckhoff G (2005) Latin American experience with bus rapid transit. Paper presented at the 
annual meeting of the Institute of Transportation Engineers, Melbourne  

   Moser C, Satterthwaite D (2008) Towards pro-poor adaptation to climate change in the urban 
centres of low- and middle-income countries. Human settlements working paper series climate 
change and cities, 2. IIED, London  

   Nadvi K, Barrientos S (2004) Industrial clusters and poverty reduction. United Nations Industrial 
Development Organization (UNIDO), Vienna. Available via:   http://www.unido.org/index.
php?id=o24736      

    Nobis C (2006) Carsharing as key contribution to multimodal and sustainable mobility behavior: 
carsharing in Germany. Transport Res Rec J Transport Res Board 1986:89–97  

   Ott R (2002) The Zurich experience. In: Greater London Authority, Alternatives to congestion 
charging. Proceedings of a seminar held by the Transport Policy Committee, GLA, London  

   UN Population Division (2006) World urbanisation prospects: the 2005 revision. Executive Summary, 
Fact Sheets, Data Tables. UN, Department of Economic and Social Affairs, New York  

   UN Population Division (2010) World urbanisation prospects: the 2009 revision. UN Department 
of Economic and Social Affairs, New York  

    Ravallion M, Chen S, Sangraula P (2007) New evidence on the urbanization of global poverty. 
Popul Dev Rev 33(b4):667–701  

    Rigg J, Bebbington A, Gough KV, Bryceson DF, Agergaard J, Fold N, Tacoli C (2009) The World 
Development Report 2009 reshapes economic geography: geographical re fl ections. Trans Inst 
Brit Geogr 34(2):128–136  

    Rosenthal S, Strange W (2003) Geography, industrial organisation and agglomeration. Rev Econ 
Stat 85(2):377–393  

   Sanctuary M, Tropp H, Berntell A, Haller L, Bartram J, Bos R (2005) Making water a part of 
economic development. Stockholm International Water Institute (SIWI), Stockholm  

    Sassen S (2009) Cities in today’s global age. SAIS Rev 29(1):3–34  
   Schmauss A (2009) Car2go in Ulm, Germany, as an advanced form of car-sharing. European Local 

Transport Information Service (ELTIS). Available via:   www.eltis.org/PDF/generate_pdf.
php?studyid=2121&lan=en    . Cited 10 Dec 2010  

    Steel C (2008) Hungry city. Chattoo and Windus, London  
   Suzuki H, Dastur A, Moffatt S, Yabuki N, Maruyama H (2010) Eco2 cities: ecological cities as 

economic cities. The World Bank, Washington, DC  
   TEEB (2010) The economics of ecosystems and biodiversity: mainstreaming the economics of 

nature: a synthesis of the approach, conclusions and recommendations of TEEB  
    Toroyan T, Peden M (eds) (2007) Youth and road safety. World Health Organization, Geneva  
   Transport for London (2004a) Congestion charging Central London: impacts monitoring. Second 

annual report. Transport for London, London  

http://www.vtpi.org/citiesconnect.pdf
http://www.vtpi.org/sg_save.pdf
http://www.unido.org/index.php?id=o24736
http://www.unido.org/index.php?id=o24736
http://www.eltis.org/PDF/generate_pdf.php?studyid=2121&lan=en
http://www.eltis.org/PDF/generate_pdf.php?studyid=2121&lan=en


98 P. Rode

   Transport for London (2004b) TfL publish C-Charge annual report. Transport for London [online]. 
Available via:   www.t fl .gov.uk/static/corporate/media/newscentre/archive/4339.html    . Cited 10 
Dec 2010  

    Von Weizsäcker E, Hargroves K, Smith MH, Desha C, Stasinopoulos P (2009) Factor  fi ve. 
Earthscan, London  

    Zurbrügg C, Drescher S, Rytz I, Sinha M, Enayetullah I (2005) Decentralised composting in 
Bangladesh, a win-win situation for all stakeholders. Resour Conserv Recycl 43:281–292      

http://www.tfl.gov.uk/static/corporate/media/newscentre/archive/4339.html


99R. Simpson and M. Zimmermann (eds.), The Economy of Green Cities: 
A World Compendium on the Green Urban Economy, Local Sustainability 3,
DOI 10.1007/978-94-007-1969-9_10, © Springer Science+Business Media Dordrecht 2013

  Abstract   This chapter aims to explain how green economy principles can be applied 
to cities to make them  green  cities. Toward this aim the green economy concept is 
 fi rst described. Then a matrix is employed to characterize green practices that are 
connected with the green economy and are adopted in the urban environment. The 
matrix will draw upon a sample of best performing cities. This matrix is built upon 
two analytical dimensions: environmental focus and impact. Speci fi cally, three types 
of environmental focus are considered: material, energy, and pollution; and three 
types of environmental impact are considered: less negative, neutral, and positive. 
The sample city is based upon the winning cities of the European Green Capital 
Award from 2010 to 2013 (Stockholm, Hamburg, Vitoria-Gasteiz, and Nantes). This 
chapter could be particularly useful for policy makers, since it offers structured 
examples of best practices to make cities  green  along green economy principles.  

  Keywords   Green economy  •  Green cities  •  Green practices  •  European Green 
Capital Award      

    1   Introduction 

 The economic model pioneered by today’s industrial countries is not viable for the 
world as a whole. In fact today’s economy is profoundly out of balance with the 
world’s natural system with impacts on economic and social equity among nations. 
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As stated in Chapter 4.3 of Agenda 21 (United Nations  1993  ) , “the major cause of 
the continued deterioration of the global environment are the unsustainable patterns 
of consumption and production, particularly in industrialized countries, which is a 
matter of grave concern, aggravating poverty and imbalances”. 

 Urban areas are the source of many of today’s environmental challenges and can 
play an important role in achieving the objectives of the EU Sustainable Development 
Strategy (Council of the European Union  2006  ) . Several diverse initiatives are being 
put in place by pioneering green cities. However, most European cities are far from 
realizing an urban environment that could be considered environmentally sustain-
able. This chapter aims at providing structured examples of best practices to make 
cities  green  in line with a green economy. 

 The chapter is structured as follows. We  fi rst describe the green economy. Then 
green practices which are connected with the green economy and adopted in the 
urban environment by a sample of best performing cities are characterized through 
the use of the Green Cities Practices Matrix. Finally we conclude by discussing the 
main  fi ndings and highlighting key implications for policy makers.  

    2   Green Economy 

 In a world characterized by climate change and  fi nancial crisis it has become clear 
that our global community has to adopt more sustainable patterns of production and 
consumption to reduce both the use of natural resources and pollution, and move 
towards low-carbon societies and a green economy (UNEP  2011  ) . This is crucial in 
order to decouple economic growth from the exploitation and degradation of the 
environment in both developing and developed countries, while creating opportuni-
ties for the poor to meet their basic needs. Social inequality in many countries, often 
caused by economic disparities in the distribution of economic assets and income, 
is cause for discrimination and negatively affects people’s sense of dignity. Moreover, 
large economic and social disparities can cause social instability and damage eco-
nomic development. 

 In the last years the debate about the concept of a new and green economy has 
grown dramatically. Political and academic attention has been forced to consider 
new economic principles and values. Green economy has been de fi ned by UNEP as 
“one that results in improved human well-being and social equity, while signi fi cantly 
reducing environmental risks and ecological scarcities”. In its simplest expression, 
a green economy can be thought of as “one which is low carbon, resource ef fi cient 
and socially inclusive” (UNEP  2011  ) . A green economy not only generates increases 
in wealth, in particular a gain in ecological commons or natural capital, but also 
produces a higher rate of GDP growth. A transition to a green economy should 
eventually create new jobs at a rate which over time will exceed job losses caused 
by the “brown economy”. There is also an important link to poverty eradication and 
the better maintenance and conservation of the natural environment, as the income 
poor often derive direct bene fi t from local natural capital. 
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 In addition to recognizing the value of and investing in natural capital, alleviating 
poverty and enhancing social equity, a green economy entails several actions to 
 create green urban economies. Speci fi cally, as highlighted by UNEP  (  2011  ) , a green 
economy substitutes fossil fuels with renewable energy and low-carbon technolo-
gies, promotes enhanced resource and energy ef fi ciency, as well as delivers more 
sustainable urban living and low-carbon mobility.  

    3   A Characterization of Green Practices 
of Best Performer Cities 

    3.1   The Sample Cities 

 The sample cities represent best European performers in applying green practices, 
which are also connected to green economy principles. The selected cities are the 
winners of the European Green Capital Award 2010–2013: Stockholm, Hamburg, 
Vitoria-Gasteiz, and Nantes. The European Green Capital Award (EGCA) is an 
initiative developed by the European Commission to address today’s environmen-
tal challenges and highlight the key role of urban areas. This award recognizes 
local efforts to improve the environment, the economy and the quality of life in 
cities and is awarded each year, since 2010, to a city leading in environmentally 
friendly urban living (European Commission  2012a ). 

 Speci fi c conditions to be satis fi ed by the winning city are:

   Having a consistent record of achieving high environmental standards.  • 
  Being committed to ongoing and ambitious goals for further environmental • 
improvement and sustainable development.  
  Having the potentialities to act as a role model to inspire other cities.     • 

    3.2   The Green Cities Practices Matrix 

 The Green Cities Practices Matrix (GCPM) is an adaptation of the Green Option 
Matrix, developed by Dangelico and Pontrandolfo  (  2010  ) , for urban areas. The 
GCPM can be employed to characterize green urban practices, connected to green 
economy principles. This matrix is built upon two analytical dimensions: environ-
mental focus and impact. Three types of environmental focus are considered: 
material, energy, and pollution. Environmental impacts are distinguished by less 
negative, neutral, and positive. 

 By  environmental focus  we refer to the main category of environmental impact 
of a green practice, as the latter can improve its impact on the environment with 
emphasis on materials (including water), energy, or pollution (emissions and toxic 
waste) (Dangelico and Pontrandolfo  2010  ) . 
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 Once the respective main type of environmental focus of a green practice is 
identi fi ed, the  type of environmental impact , as less negative, neutral, or positive can 
be assessed. A practice can be considered green, in terms of one environmental 
focus, if it has an environmental impact lower than conventional/commonly used 
practices, or if it has a neutral impact, or if it positively contributes to the natural 
environment i.e. enhancing it. Below we detail the de fi nition with respect to each 
environmental focus. 

 A green practice with a focus on materials is, for example, a practice that:

   Allows using fewer materials than conventional/commonly used practices would • 
(less negative environmental impact).  
  Allows using only recycled materials or natural/biodegradable materials at a sus-• 
tainable rate (neutral environmental impact).  
  Fosters the recycling, reuse, disassembly and remanufacture, so reducing the • 
environmental impact of products or practices that will not require the consump-
tion of virgin materials (positive environmental impact).    

 Similarly, a green practice with a focus on energy is, for example:

   More energy ef fi cient than conventional practices and thereby uses less energy, • 
or if part of the energy used comes from renewable energy sources (less negative 
environmental impact).  
  Uses only energy from renewable sources (neutral environmental impact).  • 
  Produces energy from renewable sources, and in so doing reduces the need for • 
energy from fossil fuels (positive environmental impact).    

 A green practice with a focus on pollution is, for example, a practice that:

   Is less polluting than conventional practices (less negative environmental impact).  • 
  Does not pollute (neutral environmental impact).  • 
  Reduces pollution (positive environmental impact).    • 

 As pointed out by Dangelico and Pontrandolfo greater attention needs to be 
directed to practices with positive environmental impact (Dangelico and 
Pontrandolfo  2010  ) . While other practices can be considered green as they create 
less environmental problems than conventional/commonly implemented ones, 
practices with positive environmental impact in fact contribute to solving environ-
mental problems. 

 In the next sections we use the GCPM to characterize the main green practices 
adopted by the selected cities.  

    3.3   The Green Cities Practices Matrix Applied to Stockholm 

 Stockholm is the winner of the European Green Capital Award 2010 (European 
Commission  2012d ). Stockholm is an energy ef fi cient city with cutting-edge envi-
ronmental technology and a target of becoming free of fossil fuel use by 2050 
(European Union  2010  ) . In Table  1  the city’s green practices are characterized with 
the GCPM.   
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    3.4   The Green Cities Practices Matrix Applied to Hamburg 

 Hamburg is the winner of the European Green Capital Award 2011 (European 
Commission  2012b ). Hamburg has adopted an innovative policy for ‘Responsible 
Growth’ which has helped to make the city an example of environmental best prac-
tice. Hamburg has set ambitious targets for its future development including cutting 
CO 

2
  emissions by 40% by 2020 and by 80% by 2050 compared to 1990 emission 

levels. The city has already made important progress in environmental protection 
and intends to increase its efforts in the future (European Union  2011  ) . In Table  2  
the city’s green practices are characterized with the GCPM.   

    3.5   The Green Cities Practices Matrix Applied 
to Vitoria-Gasteiz 

 Vitoria-Gasteiz is the winner of the European Green Capital Award 2012 (European 
Commission  2012e ). Vitoria-Gasteiz is an environmentally advanced city thanks to 
impressive environmental policies developed over the years and to the commitment of 
a citizenry that  represents an example for the entire European Community regarding 
recycling, mobility, and water consumption (Vitoria-Gasteiz City     2012  ) . In Table  3  
the city’s green practices are characterized with the GCPM.   

    3.6   The Green Cities Practices Matrix Applied to Nantes 

 Nantes is the winner of the European Green Capital Award 2013 (European 
Commission  2012c ). Nantes is actively protecting the environment and  fi ghting 
climate change with a long-term commitment stretching across more than 20 years. 
The city aims to obtain a greenhouse gas emission reduction of 25% by 2020 com-
pared to 1990 emission levels (Dantec et al.  2010  ) . In Table  4  the city’s green 
practices are characterized with the GCPM.    

    4   Discussion, Implications, and Conclusion 

 As illustrated in Tables  1  and  4  several green practices have been implemented by 
the selected cities. These practices appear to be almost uniformly distributed across 
the different cells of the GCPM. Attention is devoted to all types of environmental 
focus and through the implementation of practices with different types of environ-
mental impact. With regard to the focus  materials  several practices are related to the 
reduction in material use and in waste production, as well as to their reuse and 
recycling. With regard to the focus  energy , the practices related to energy ef fi ciency, 
use of renewable energy sources (in buildings as well as in transport systems) and 
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production of renewable energy sources are very common. With regard to the focus 
 pollution , the developed practices include reduction or elimination of emissions 
(e.g. CO 

2
  and noise), for example through environmentally friendly transport sys-

tems or noise management initiatives. It should be noticed that we included aware-
ness campaigns among practices with a positive impact, since they can be considered 
as the premise to enhance the natural environment. 

 This chapter aims to be helpful for policy makers, since it offers structured exam-
ples of best practices to make cities  green  (from an environmental sustainability 
perspective) coherently with green economy principles. These examples can be used 
to set environmental policies and implement environmental actions within cities. 

 It should be noticed that, while the green economy does give an important role 
to the social dimension of sustainability, the European Green Capital Award only 
refers to its environmental dimension. It would therefore be useful if future 
research analyzed the green practices developed by best performer cities from a 
social point of view.      
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  Abstract   A new tool, the urban sustainability index, highlights  fi ve themes of 
sustainable development for cities in emerging economies: industrial restructuring 
linked to land renewal, green urban planning, use of transparent standards and charges, 
integrated large-scale recycling, and cross-departmental coordination.  

  Keywords   Emerging markets  •  China  •  Sustainability index  •  Benchmarking  
•  Growth      

    1   Introduction 

 Analysis recently conducted by the McKinsey Global Institute indicates that 423 
emerging-market cities will generate more than 45% of global GDP growth from 
2007 to 2025. The population of these cities will grow by an estimated 40% over 
this period, and the average income (measured in GDP per capita, adjusted for 
purchasing power parity) will more than double from $13,000 to $31,000. As a 
result, these cities will account for nearly 20% of the global population and about 
30% of global GDP by 2025 (McKinsey Global Institute  2011  ) . 

 Urbanization on this scale could dramatically raise productivity and standards of 
living in emerging markets. It also puts cities in these regions in a position to set a 
new standard for sustainable development—economic growth that improves lives 
without exhausting the environment or other resources—particularly because their 
rates of growth are expected to be so rapid as to be transformative. 

 China is a case in point. Over a billion people will live in China’s cities by 2030, 
requiring construction on a scale never before seen. A tidal wave of urban migration 
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on the order of 15–20 million long-term residents a year will continue to surge into 
Chinese cities, resulting in a 70% urbanization rate by 2030. To accommodate these 
migrants, China could continue to add 1,500 buildings that are more than 30  fl oors 
tall per year, equivalent to a new Chicago every year, resulting in more than 950 
cities by 2030 (McKinsey Global Institute  2009  ) . 

 This explosive growth gives China a unique opportunity to create and develop its 
cities in a way that supports economic growth, preserves the environment, and delivers 
the highest possible quality of life for its citizens. If handled correctly, these devel-
opments will not only bene fi t China but will also have profound implications for the 
rest of the twenty- fi rst century world. 

 Yet today most emerging-market cities lag signi fi cantly on sustainability when 
compared with cities in the developed world, and they may have few opportunities 
to implement best practices from developed-market cities since the challenges they 
face are so different. Moreover, due to the absence of accepted frameworks for 
evaluating success in emerging-market cities, of fi cials lack opportunities to discover 
and implement effective solutions. 

 The Urban China Initiative (a joint effort of Columbia University, The School of 
Public Policy and Management of Tsinghua University, and McKinsey & Company 
that is dedicated to  fi nding solutions to China’s most pressing urbanization prob-
lems) created a new metric, the  urban sustainability index , to help policy makers in 
emerging markets identify approaches that will work in their cities. 1  The index is 
designed to measure the performance of cities in  fi ve sustainability categories: how 
well they are meeting their citizens’ basic needs, resource ef fi ciency, environmental 
cleanliness, built environment, and commitment to future sustainability. 

 By analyzing the policies and programs of some of China’s most sustainable cities, 
we identi fi ed  fi ve common themes for achieving sustainability in emerging-market 
cities: industrial restructuring linked to land renewal, “green” urban planning, trans-
parent standards and charges, integrated large-scale recycling, and cross-departmental 
coordination. We believe urbanization trends in China have great relevance globally 
and that these four themes can serve as guides to emerging-market cities around the 
world as they strive to lay the foundations for sustainable growth.  

    2   The Urban Sustainability Index 

 The urban sustainability index measures the performance of cities in the emerging 
market countries on a common set of sustainability categories. Our goal was to 
gauge not only the environmental sustainability of cities but also city of fi cials’ 
commitment to handling their growing urban populations in a sustainable way, and 
their ef fi ciency in using resources. 

   1   For the full report on which this article is based, see  The urban sustainability index: A new tool 
for measuring China’s cities  (  www.urbanchinainitiative.org    ).  

http://www.urbanchinainitiative.org
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 To that end, we created a comprehensive  fi ve-part de fi nition of sustainable devel-
opment, encompassing 18 individual indicators that are important in emerging 
economies and for which data are readily available (Fig.  1 ). For example, the index 
accounts for basic needs such as availability of drinking water, which, while nearly 
universal in developed economies, varies widely in emerging countries.  

 To determine elements that are critical to sustainability, we evaluated 112 cities 
selected by China’s national government as the focus of sustainable development, 
using data for 2004–2008. We examined policy successes and failures among urban 
areas featuring similar  fi nancial constraints, policy environments, and experience. 

 The de fi nition of sustainable development comprises  fi ve categories:

    • Basic needs . Access to safe water, suf fi cient living space, adequate health care, 
and education are fundamental priorities for urban populations.  
   • Resource ef fi ciency . A city’s ef fi ciency in such areas as the use of water and 
energy and the effective recycling of waste directly correlates to the quality of 
life of its citizens.  
   • Environmental cleanliness . Limiting exposure to harmful pollutants is fundamental 
to a city’s livability.  
   • Built environment . Equitable access to green space, public transportation, and 
dense, ef fi cient buildings makes communities more livable and ef fi cient.  

  Fig. 1    Eighteen indicators of urban sustainability, Urban China Initiative (Urban China  2010  )        
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   • Commitment to future sustainability.  An increase in the number of employees 
and the level of  fi nancial resources devoted to sustainability suggests how vigor-
ously city governments are committed to implementing national and local policies 
and standards.    

 An encouraging  fi nding is that sustainability often proceeds hand-in-hand with 
economic growth. Indeed, almost a third of cities in our study group improved 
sustainability while increasing GDP from 2005 to 2008 at an above-average rate.  

    3   Five Themes for Sustainable Development 

 As a result of analyzing the policies and programs of some of China’s best-performing 
cities, we identi fi ed  fi ve themes common to sustainable cities in the emerging 
world. 

    3.1   Industrial Restructuring Linked to Land Renewal 

 Rising costs and tighter national environmental standards—particularly for sulfur 
dioxide emissions—have made many city of fi cials press heavy industries to shutter 
urban factories and build more modern plants in new industrial parks or in suburban 
development and economic zones. In Tianjin, for example, smokestack industries 
are moving east from the city center into some parts of the Binhai New Area, a 
development zone. Chengdu has removed almost all traces of heavy industry from 
its urban core and banned the industrial use of coal. This phenomenon is common 
to many growing markets in the industrialization phase. 

 Rising land prices has made locating facilities within city boundaries more 
expensive for industry, and many industries that relocated have invested money 
raised by selling land-use rights in urban cores to buy state-of-the-art technology 
and emissions-control equipment, as well as to cover their relocation costs. Although 
the trend is just beginning, indications are that consolidating heavy industry away 
from urban centers brings economies of scale large enough to offset the costs of 
sophisticated infrastructure retro fi ts and new equipment. 

 Equally crucial is “brown fi eld” redevelopment at the sites left behind. These 
sites provide large-scale opportunities for planning, because they are typically large 
plots of land in high-value inner-city locations. Chengdu launched plans to redevelop 
its eastern region when industry moved out, leaving a number of large factories 
behind. Most of the efforts involved cleaning up the sites so they could be used for 
housing and commercial activity. In some cases, factory buildings were repurposed 
for new uses that build on the area’s history. For example, in the “East Music City” 
area, old factory sites were transformed for use as art galleries and music venues.  
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    3.2   Green Urban Planning 

 Chinese cities that have successfully balanced sustainability and growth incorporate 
both objectives when they create mass-transit networks and urban amenities. Ef fi cient 
and attractive mass transit takes cars off urban roads, cutting emissions and congestion. 
Urban forests and green areas serve as a net to  fi lter dust particles caused by vehicles, 
industrial development, and other sources; they also absorb carbon dioxide, helping 
clean the air. The best-performing cities have recognized these bene fi ts and included 
efforts to enhance mass transit and green space in their development programs. 

 Financing is perhaps the most dif fi cult aspect of public transit. China’s city 
of fi cials are seeking ways to manage subsidies, expanding services with minimal 
public funds. Reasonable fares and a proper regulatory framework for private par-
ticipation are essential for the long term. In Shenyang, for instance, the municipal 
public-transport company contracts with private operators and transport  fi rms to 
supplement its own services.  

    3.3   Use of Transparent Standards and Charges 

 Our research indicates that cities that adopt clear goals, publicize their progress 
toward meeting them, and hold responsible parties accountable for their perfor-
mance are more likely to achieve high standards of sustainability. For example, 
superior environmental supervision and strict monitoring of digital information pay 
off for cities such as Qingdao. 

 Part of Qingdao’s consistent performance in wastewater treatment is the result of 
pressure from Shandong province of fi cials, who publicly identi fi ed the region’s 
1,000 biggest polluters and set aggressive waste-reduction targets for each of them. 
By 2008, more than 1,000 companies and 170 wastewater-treatment plants in the 
province were being monitored. Each company on the list was required to provide 
digital data on its status regularly. Such policy enforcement at the provincial level in 
effect places cities in a healthy public competition that encourages improvements. 

 In Chengdu, the environmental protection bureau launches a campaign targeting 
one highly polluting industry each year. In 2011, for example, it focused on ensur-
ing that factories producing lead-containing batteries were meeting environmental 
standards. Those found to fall short of standards were forced to halt operations until 
they were able to comply with regulations.  

    3.4   Integrated Large-Scale Recycling 

 The best-performing cities excel at creating ef fi cient local linkages among indus-
trial producers from different sectors. In the next 5 years, leaders of rapidly indus-
trializing small and midsize cities must  fi nd ways to reduce the volume and increase 
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the ef fi ciency of resource consumption. One promising approach in China links 
manufacturing or utilities plants in a given locale. Tianjin’s Binhai New Area, for 
example, started with two ambitious projects to transform itself into a desalinization 
center. Tianjin of fi cials we interviewed pointed to its power plant near Beijing as an 
example of resource ef fi ciency: the project links water, power, sea-salt production, 
waste reuse, and land conservation in an elegant desalinization system. 

 During the project’s  fi rst phase, launched in 2005, the city invested 1.3 billion 
renminbi (around $160 million) to construct two 1,000-MW generators that would 
provide 200,000 ton of water a day for city residents as a by-product of power 
generation. In phase two, which began in 2010, two 1,000-MW clean, coal- fi red 
generating units and saltwater-cooling towers will be added. The whole system is 
expected to provide 400,000 ton of fresh water a day, as well as 11 billion kilowatt-
hours of power, 450,000 ton of salt, and 60,000 ton of minerals (Bromine, potassium 
chloride, magnesium chloride, and magnesium sulfate) each year. Fly ash and other 
waste will be sold cheaply to construction companies for building materials.  

    3.5   Cross-Departmental Coordination 

 Our interviews with urban of fi cials in China indicate that success in executing 
sustainable development projects depends on coordination among city agencies and 
other bodies. For example, successful transit projects typically involve experts in 
urban planning, construction, and the environment. Efforts to increase environmental 
transparency involve representatives from industry and information management. 
And land-renewal projects involve experts in economic planning, land use, urban 
planning, and multiple industries. 

 To break down silos and facilitate cooperation, municipalities should establish 
processes to ensure projects meet coordination requirements before they are 
approved. In Shenyang, for example, all projects must be approved by a department 
directly af fi liated with the state council, and of fi cials must demonstrate that they 
have met the city’s standards for coordinating with all relevant departments.   

    4   Concluding Remarks 

 The challenge facing rapidly growing cities in developing countries is enormous. 
Leaders in China and other emerging markets have recognized this and are already 
taking action to develop solutions to these challenges. Our ambition in creating 
the urban sustainability index is to provide a yardstick that cities can use to measure 
success and identify initiatives that they can implement to achieve sustainable 
development.      
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 Swift    and comprehensive action is necessary for addressing the global challenge of 
achieving sustainability. The previous part has set out a series of opportunities and 
challenges to optimize urban sectors and the urban economy by greening them. 
However any fundamental change in pathway, be it through the transformation of 
a mature urban economic system and urban infrastructure or the steering of rapid 
urban growth, requires the involvement and active engagement of a range of stake-
holders. Such a spectrum encompasses public, private and civic actors, groups and 
institutions; each has a range of roles to play, but most importantly each has 
the ability to maximize their potential through collaboration, cooperation and 
coordination. 

 This embodies processes and structures to identify the bene fi ts and incentives for 
collaboration and coordination towards mutually agreeable targets. For example, 
engagement between government at both the local and national level, civil society, the 
private sector and research and academic institutions not only fosters accountability, 
but allows for a more synergistic approach to developing policies and implementing 
decisions (Joss  2011  ) . 

 Part III draws together contributions that detail considerations as to how this can 
occur. It offers practicable solutions, examples of best practice and policy approaches 
which enable such cooperation. The chapter focuses on some of the debates that 
are thrown up when multiple actors are brought to negotiation around the common 
issue of sustainability, and throws light on various paths for collaboration and for 
streamlining potentially divergent priorities towards a common goal. Most impor-
tantly the chapters focus on the signi fi cance of multi-stakeholder collaboration, and 
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the essential task of engaging a cross-section of actors capable of operating at a 
range of scales. 

 The  fi rst chapter by Bernd Hendriksen and Eric Copius Peereboom provides an 
extensive and comprehensive analysis of mechanisms available both to local and to 
national governments towards stimulating clean, low-carbon economic growth at 
the city level. They remind us that attracting private  fi nance and enabling public 
private partnerships are vital for investment into infrastructure. At the same time 
governmental facilitation of stakeholders through the in fl uence of procurement 
policies,  fi nancial instruments, a consistent regulatory framework and knowledge 
sharing are similarly important, amongst others. 

 Ulrich Mans and Sara Meerow for example illustrate the need for a stronger 
interaction between the public and the private in facilitation of local renewable 
energy clustering politics, through an analysis of 33 cities in developing countries. 
The chapter draws a distinction between ‘green-conscious growth’ through the 
pursuit of a green agenda, and ‘green driven growth’, in which cities can enhance 
competitiveness in the global economy by capturing market share in green business. 
The authors contend that green growth “cannot succeed as a purely public endeavor”, 
concluding that the private sector and green energy sector in particular will play a 
vital role in a green urban economy. 

 Golam Rasul focuses on the role of the state, making an assessment of various 
regulatory and market-based mechanisms for enabling both the private sector and 
the public towards sustainable production and consumption. While advocating its 
effectiveness, Rasul contends that purely market-based incentivizing does not secure 
the necessary conditions for a green agenda. By themselves, such mechanisms can 
be blind to their effect on different socio-economic groups, can fail to deal with 
environmental externalities and cannot be used to guarantee access to non-exclusive 
public goods, and therefore require a regulatory backbone. 

 In her chapter  Local sustainability: driving green urban economies through 
public engagement  Rosalie Callway describes a strong role for local governments in 
creating enabling conditions for community actors. For Callway the role of citizens 
in greening the urban economy should be stimulated through open information, 
active partnership with community groups, market-based incentives and sustainable 
procurement, amongst others. 

 Sean Connelly, Sean Markey, and Mark Roseland similarly underscore the need 
for community engagement as a key process. They also argue that despite existing 
and extensive innovative and technical capacity “for meaningful, structural change”, 
social change and positive decision making are still required in order to bridge the 
implementation gaps of “mobilizing and socializing sustainability”. 

 In the  fi nal contribution to this chapter, Rula Qalyoubi appraises strategies avail-
able at both the local and nation level to move economies towards convergence on a 
green agenda. Qalyoubi advocates amongst others the use of  fi nancial instruments, 
investment into human capital and a “common language” to remove inherent ambi-
guities and to enable consistent decision making. The paper focuses on the ability 
of all actors, whether national or local government, NGO or the private sector, to 
“duplicate successful experiences around the world.” 
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 This compendium brings contributions together to argue that there are such oppor-
tunities to grow and transform urban economies in a green way, while directly and 
indirectly contributing to environmental and social objectives. Part III underscores 
that an ambitious green urban economy transformation and green urban growth 
requires a careful balance between economic, environmental and social goals, by 
which they support rather than undermine one another. As Rasul states “the 
effectiveness of policy instruments is largely dependent upon the involvement 
of diverse stakeholders and actors… it is necessary to strike a balance between 
environmental effectiveness, economic ef fi ciency, equity, as well as administrative 
costs of implementation.” 

 Such a balance is achieved through active collaboration between those actors 
who share a stake in and whose involvement impacts directly upon the environment. 
The development of knowledge sharing networks, of a “common language” and of 
behavior change are all part of what Hendriksen and Peereboom call “working 
together on mutual reinforcing goals”. Shared interest in a strong economy and an 
equitable, productive society are thereby harnessed to forge consensus and to 
achieve a common objective. As Sean Conelly et al. contend, even with a solid basis 
in quanti fi able and technological solutions, the drive towards sustainability still 
requires positive dialogue between all interested actors, in order to mobilize and 
socialize sustainability and to “enact structural change”. By engendering citizen 
ownership of policy direction, public engagement of civil society can garner support 
and move towards comprehensive and more equitable urban sustainability initiatives. 
This requires the engagement of both private and public actors. 

 The joint objective of building and sustaining a strong economy and society in a 
way that is mutually bene fi cial to the divergent interests of different actors is no 
doubt a challenge. It is exactly this challenge on which the chapters of this part seek 
to start opening the debate.     
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  Abstract   In 2007 we reached an urban tipping point when for the  fi rst time in 
history over 50% of the world’s population was living in urbanized environments. 
According to estimates by the UN Population Division 2010, urban population is 
predicted to reach 69% by 2050. If managed ineffectively, rapid urban population 
growth can create severe environmental, economic and social problems – leading to 
loss of productivity, attractiveness, pollution, congestion, reduced quality of life and 
social exclusion. Rapid urbanization is not the only signi fi cant urban challenge; 
cities must adapt to changing attitudes towards the environment and social equity, 
and embrace new technologies that make transport and housing more energy 
ef fi cient. These challenges require cities to aspire to be more integrated, less car-
dependent and more mass-transit and pedestrian friendly. 

 In today’s economic times,  fi nancial sustainability is equally as important as 
environmental and social concerns. To manage the pace of change requires unprec-
edented levels of investment at a time of tightening  fi nancial resources. Against 
this backdrop, however, many city leaders are  fi nding creative ways to push ahead 
and – recognizing the clear economic, environmental and social bene fi ts of green 
growth policies – are transforming their cities for the future. 

 A green growth model has emerged as a new paradigm that will identify policies 
and approaches that promote economic development while reducing greenhouse 
gas (GHG) emissions, minimizing waste and inef fi cient use of natural resources, and 
shift production and consumption towards a clean, low-carbon economy. In this article 
we present seven enablers that support the transition to a green urban economy.  

  Keywords   Growth  •  Financing  •  Enablers  •  Greening and leadership      
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    1   Introduction 

 In 2007 we reached an urban tipping point when for the  fi rst time in history over 50% 
of the world’s population was living in urbanized environments. According to esti-
mates by the UN Population Division 2010, urban population is predicted to reach 
69% by 2050. If managed ineffectively, rapid urban population growth can create 
severe environmental, economic and social problems – leading to loss of productivity, 
attractiveness, pollution, congestion, reduced quality of life and social exclusion. 

 Rapid urbanization is not the only signi fi cant urban challenge; cities must adapt 
to changing attitudes towards the environment and social equity, and embrace new 
technologies that make transport and housing more energy ef fi cient. These chal-
lenges require cities to aspire to be more integrated, less car-dependent and more 
mass-transit and pedestrian friendly. 

 In today’s economic times,  fi nancial sustainability is equally as important as 
environmental and social concerns. To manage the pace of change requires unprec-
edented levels of investment at a time of tightening  fi nancial resources. Against 
this backdrop, however, many city leaders are  fi nding creative ways to push ahead 
and – recognizing the clear economic, environmental and social bene fi ts of green 
growth policies – are transforming their cities for the future. 

 A green growth model has emerged as a new paradigm that will identify policies 
and approaches that promote economic development while reducing greenhouse 
gas (GHG) emissions, minimizing waste and inef fi cient use of natural resources, 
and shift production and consumption towards a clean, low-carbon economy. In this 

  Fig. 1    Seven enablers that accelerate the green urban economy (Hendriksen et al.  2012  )        
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article we present seven enablers that support the transition to a green urban economy, 
these include (Fig   .  1 ):  

 There is a realization that sustainability is less a challenge of science and tech-
nology and more about human behavior change or, more speci fi cally, choices. Cities 
have done this before, and many more are heading in this direction. 

 The vital link in transitioning to a green urban economy is leadership – a 
“ fi restone”, i.e. a person or team with passion and energy, who are capable of nego-
tiating multiple priorities and are willing to change.  

    2   Accelerating Green Urban Growth: Capacity to Act 

 The last decade has seen a rapid proliferation in the number of reports, studies 
and initiatives relating to sustainable cities. While city leaders have committed to 
several initiatives which demonstrates their political will and intent for local-level 
sustainability leadership, it is not clear whether they possess the capacity to act i.e. 
to create effective policies, develop economic models, raise adequate  fi nancing, 
manage and measure progress, and engage local stakeholders to affect behavior 
change. Furthermore their ability to act can be severely impacted by con fl icting 
policies introduced at the regional and national level. 

 Advancing green growth strategies and policies will require local governments to 
overcome and respond to many of the challenges outlined above. The good news is 
that these challenges can be overcome. According to the OECD report entitled 
Cities and Green Growth: A Conceptual Framework (2011) cities are already 
demonstrating that they are active leaders  now  through the developing and sharing 
of information, projects, and solutions (   Hammer et al.  2011  ) . 

    2.1   Local-Level Sphere of In fl uence 

 Cities have through their jurisdictional power the ability to regulate land-use, service 
provision and master planning. For example London and Barcelona have enacted 
the introduction of solar technologies as a precondition for building permit approval, 
both of which have been widely credited for playing a key role in renewable energy 
deployment, notably Barcelona´s Solar Thermal Ordinance which has been a pioneer 
for solar regulations throughout the rest of Spain and Europe. Cities also play the 
role of enforcer for regional and national tiers of government in areas such as building 
codes, and can use their regulatory authority to fast track the permitting process for 
projects that can demonstrate environmental and/or societal bene fi ts. 

 Greening public spending and procurement policies can accelerate green growth 
by providing early stage  fi nancing that can help boost market uptake. Furthermore 
cities can lead by example through the practical demonstration of green products 
and/or services. 
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 Cities can also in fl uence behavior and affect purchasing decisions through a wide 
range of  fi nancial instruments that either encourage or discourage certain actions. 
In the area of renewable energy, cities can work with national and regional govern-
ments to deploy  fi nancial incentives such as Feed-in Tariffs (FiTs) that can accelerate 
the uptake of renewable energy and can help build the market. Incentives can have a 
huge impact. FiTs are a case in point, but they need to be set carefully and consistently 
applied. In transport, mode switching from private vehicle to public transit can be 
achieved through  fi nancial disincentives such as congestion charging, fuel taxes, 
limited/high cost parking. 

 In the building sector the greatest obstacle to energy ef fi ciency and/or renewable 
energy deployment remains the owner/tenant dilemma (split incentives). Although 
building owners want to protect their long-term investments they are normally reluctant 
to incur short-term costs as they are unlikely to bene fi t from energy reductions. 

  Box 1 Encouraging    Building Owners to Go Ahead with Energy 
Renovations 

 In France a law has been passed that addresses this issue. The law passed 
allows for the redistribution of savings on energy costs to be split between the 
owner and tenant. 

 In the UK, the Department of Energy and Climate Change has introduced 
an energy ef fi ciency proposal that helps to overcome the owner/tenant 
dilemma called the Green Deal. The Green Deal provides upfront  fi nance for 
energy ef fi ciency improvements (no upfront costs for owner) via a loan, 
which is attached to the energy use of the property and is paid back by the 

tenant(s) over a 20-year period. 
 In France, a new legislative text has recently allowed such a model (Article 

119, Boutin Law 25 March 2009, Decree of 23 November 2009). 

Likewise, tenants may also be reluctant to make longer-term investments into properties 
which they do not own. Therefore, the owner/tenant dilemma remains (Box     1 ). 

 The examples of France and the UK demonstrate how a major stumbling block 
(split incentives) can be overcome by encouraging owners to go ahead with renova-
tion work. Increasing energy ef fi ciency within existing buildings enables cities to 
positively address the three pillars of green growth (social, economic and environ-
mental) at the lowest cost. Buildings can account for 30–40% of energy use within 
the urban area. Stimulating increased energy retro fi ts can therefore signi fi cantly 
reduce energy demand and costs, lower carbon emissions, address social con-
cerns such as fuel poverty while creating local employment through labor intensive 
energy services. 

 Local, regional and national tiers of government must cooperate further to 
address the owner/tenant dilemma through low-interest loans for investments in 
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distributed renewable energies or energy ef fi ciency technologies, information and 
dissemination or by providing technical assistance to facilitate the use of Energy 
Service Companies (ESCOs). 

 To protect green spaces property taxes can be redesigned so that they support 
compact urban development by favoring brown fi eld development, which can help to 
reduce the impact of urban land sprawl, lower transportation costs, enhance social 
inclusion and improve quality of life through shorter journeys and increased green 
areas for recreation.      

    3   Accelerating Green Urban Growth: Greening Urban Sectors 

 There are signi fi cant challenges and opportunities arising from greening key urban 
sectors such as energy, transport, buildings and waste. Together these sectors may 
account for up to 80% of local energy use. 

    3.1   Energy 

 Cities are high-energy users. Many studies attribute up to 70% of global energy use 
to city regions. This  fi gure is set to rise through increased urbanization, consumption 
trends, population growth and perceived climate change impacts. 

 Increasing the ef fi ciency and effectiveness of the energy sector plays a key under-
lying role in the transition to a green economy, and can be achieved in two ways: 

   Energy ef fi ciency     Energy ef fi ciency measures offer city governments the most 
cost-effective means to address economic, social and environmental issues. In 
addition to negative cost abatement potential, energy ef fi ciency shifts expenditures 
from energy generation to energy ef fi ciency services, which typically create more 
localized jobs. 

 Within an urban area that has a large residential building stock, an ambitious 
insulation program addresses the three pillars of sustainability (economic: low 
abatement costs/local jobs; environmental: energy and carbon reduction; social: 
fuel poverty/lower bills/increased comfort) more effectively than other interventions 
such as renewable energy systems, heating rebates or the development of a district 
heating network.   
   Renewable energy     The renewable energy sector supplied an estimated 16% of the 
world’s energy and 20% of its electricity in 2010 and has continued to perform well 
despite the economic slowdown and cuts in incentives (El-Ashry  2011  ) . 

 Under the right conditions adopting renewable energy within the urban context 
can have positive economic and environmental impacts. Investments in renewable 
energy are considered to be far more labor intensive than investments to expand 
fossil fuel based energy generation.      
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    3.2   Transport 

 Through their role as managers and planners of transport networks, cities can 
employ a range of policies that can contribute to economic development, reduce 
environmental impacts and foster social inclusion. 

 Road congestion is hugely expensive. In ‘opportunity cost’ the UK is expected to 
lose US$36 billion each year by 2025 (Eddington  2006  ) . Reducing congestion 
is important for a number of other reasons. A clear winner is the environment, 
bene fi tting from fewer cars idling. Traf fi c congestion also impacts the quality of life 
of those living and/or working in the city by increasing travel times and air pollution. 
All of this has led to many urban areas to focus on renewing their development of 
mass transit systems. Many cities are also implementing road-use fees (congestion 
charging) as a way of discouraging private vehicle use. Hereto London and Singapore 
are examples of best practice.  

    3.3   Buildings 

 Buildings are often cited as being responsible for up to 30–40% of global carbon 
emissions (build/use) and for offering the lowest carbon abatement potential. Generally 
speaking there has been a prioritization towards new buildings, which account for 
only 1% of the building stock. However, in most cities the greatest potential lies in the 
retro fi tting of the existing building stock. To capitalize on this opportunity cities can 
develop “Energy Saving Partnerships” as pioneered by the City of Berlin (Box  2 ). 

  Box 2 Berlin   : Energy Saving Partnerships 

 The Berlin Energy Agency is responsible for Berlin’s Energy Saving 
Contracting program (ESC). This program was introduced in 1996 with the 
objective to reduce the energy needs of public buildings. It is attractive for 
both private contractors and building owners since the owners have a guarantee 
of about 16–36% of cost savings and the contractors can re fi nance their invest-
ments through the savings within a period of 8–15 years. Berlin has 24 ESC. 
This means, more than 500 real estate properties with over 1,300 public build-
ings are currently managed by contractors. The contracting  fi rms have already 
invested €70 million into energy-saving measures. So far, Berlin has already 
saved €30 million of energy and maintenance costs. At present the cumulated 
CO 

2
  reduction amounts to almost 70,000 ton per year. 

 City of Berlin submission to CDP Cities Project 2011 

 Greening residential buildings to increase energy ef fi ciency will have a positive 
impact on low-income households who are victims to rising energy prices. In addition 
some schemes such as FiTs for Solar PV exclude low-income households as they 
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are unable to make the upfront payment for installation or they do not own the 
required roof space. The job creation potential from greening buildings is also 
signi fi cant, which also tends to be local.     

    3.4   Waste 

 Urbanization and changing consumption patterns are rapidly increasing levels of 
waste generation, notably in developing countries where signi fi cant quantities 
of waste are either sent to land fi ll, incinerated or simply dumped. In China and 
India waste generation levels estimated for 2030 are expected to increase by 214 
and 130% respectively, whereas emerging economies such as Brazil, Russia and 
Indonesia have already exceeded their projected 2030 estimates (Hammer et al. 
 2011  ) . 

 To reduce the environmental and  fi nancial costs of increasing waste generation, 
pricing for waste services that re fl ect the true cost of their delivery and the limited 
availability of land fi ll space should be introduced. Partnerships between neighboring 
cities and regions provide win-win situations by increasing the volume of waste 
recovery (re-use, recycling or energy) plus enable administration structures to 
achieve economies of scale. Within cities, partnerships with local stakeholders can 
be developed to affect behavior change. 

 Growing evidence suggests that there are tremendous employment creation 
opportunities in the waste and recycling sector which can support green urban 
growth. By examining new and innovative methods that convert waste into energy 
for heat and power, cities can reduce energy and greenhouse gas emissions.   

    4   Accelerating Green Urban Growth: Greening 
Urban Infrastructure and Funding 

 Around the world, in the face of rapid urbanization, cities are striving to provide 
effective transportation systems, reliable energy and water networks, and ef fi cient 
social infrastructure to meet the changing demands of a growing (and aging) 
population. The demands on urban infrastructure have reached unprecedented 
levels. In both the developing and developed world existing infrastructure is in need 
of revitalization. Already many global cities rely on poorly designed or badly main-
tained facilities that are, in many cases, more of an impediment to growth than a 
catalyst (Chism  2011  ) . 

 Low-carbon infrastructure is incredibly expensive to design, build and operate 
(Smart Grids, Electric Vehicle Networks, District Heating/Cooling Networks) and 
cities cannot afford to get it wrong. To effectively address the demands of rapid 
urbanization, while recognizing and balancing economic, environmental and social 
concerns, requires greater collaboration across all tiers of government. 
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    4.1   Urban Growth Through Infrastructure 

 To lay the foundation for growth two types of basic urban infrastructure are essential. 
These are broadly classi fi ed as social and economic infrastructure. 

 Social infrastructure includes facilities such as hospitals and educational institu-
tions. Economic infrastructure consists mainly of public utilities such as water, solid 
waste management systems, drainage, sanitation,  fl ood protection systems, power 
and telecommunications. 

 The provision of economic infrastructure expands the productive capacity and 
the production possibility frontier, which enhances economic growth and social 
development. Bene fi ts from economic infrastructure are easily valued and apparent 
over a relatively short timeframe. In contrast gains from social infrastructure such 
as healthcare and education are often dif fi cult to quantify in the immediate term. 
However, empirical evidence has shown that economic and social infrastructure 
together lead to economic growth, as both play critical roles in laying the foundation 
for stable and self-sustaining development. Nevertheless, given the capital-intensive 
nature of economic infrastructure projects, they attract higher funding than social 
infrastructure projects. 

 Conventional  fi nancing of growth for cities is limited to taxes, grants, user 
charges and lease incomes. These are often insuf fi cient to meeting the funding 
requirements of infrastructure projects. New approaches to growth  fi nancing include 
varying degrees of private sector participation through Public-Private Partnerships. 
Typically, cities fund infrastructural projects through four main sources as shown in 
Fig.  2  below (Brookes  2011  ) . However, these typical sources are usually insuf fi cient 
to meet the funding requirements for infrastructure projects.  

 An increasing gap exists between the funds available to city governments and the 
funds required for infrastructure development. This has prompted city governments 
to source non-public  fi nancing, typically through initiatives like public private 
partnerships (PPPs). Private sector participation has contributed immensely to the 
development of infrastructure projects and has helped governments access  fi nancing 
to implement much-needed projects. 

  Fig. 2    Typical sources of funds for city governments (Brookes  2011  )        
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 Public-Private Partnership refers to the long-term partnering relationships 
between the public and private sectors in the delivery of services. It is a fairly new 
approach adopted by governments to increase private sector involvement in the 
delivery of public services. 

 Both the public sector and private sector have competitive advantages over one 
another in performing speci fi c tasks and handling risks. The effective sharing of 
risks between public and private sectors creates more ‘value for money’ in PPPs. 
Private sector participation is largely in the form of PPPs, which are typically 
structured as special purpose vehicles (SPVs).There are various forms that PPPs 
can take, which vary widely depending on the level of private-sector involvement. 
The focus here will be on concessions, Build-Operate-Transfer (BOT) and other 
similar arrangements where private funding is involved. 

 There are several motivations for the public and private sectors to engage in PPPs 
to develop urban infrastructure and services. However, the principal reason is that 
PPPs are able to deliver better value for money than alternative approaches. From 
the perspective of city governments, PPPs offer advantages in the following broad 
categories:

   Financing  • 
  Ef fi ciency and Cost Savings  • 
  Quality  • 
  Change in Focus    • 

 Instead of relying on government and direct investments, the new approaches to 
growth  fi nancing are also complemented by alternative sources of funding such as 
Capital Markets, Institutional Investors, Multilateral Agencies, Domestic Financial 
Institutions and Asset Leverage. 

 Urban growth, essential for maintaining social stability and ensuring relevance, 
is supported by urban infrastructure development. Because infrastructure develop-
ment is a complex process there have been many examples of failed attempts. For 
such projects to be sustainable a more collaborative approach should be adopted, 
whereby governments should open up infrastructure investment opportunities to 
private sector participation.  

    4.2   Investing in Cities: Attracting Private Finance 

 The combined effect of the  fi nancial crisis, concerns about scarcity and the pricing 
of natural resources and energy security, is changing the way private sector stake-
holders (notably shareholders) value the management of environmental, social and 
governance (ESG) issues as a driver of long-term business value. This has led to the 
rapid growth and expansion of a number of investor-backed initiatives. For example, 
the United Nations Principles for Responsible Investment (UN PRI) has gone 
from 50 signatories in 2006 to 986 in 2011, with assets of over US$30 trillion 
(UN PRI  2011  ) . 
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 Mainstream investors are increasingly working with ESG information regarding 
business performance, where the integration of ESG considerations has become 
increasingly more important in investment decisions amongst mainstream investors. 

 Perhaps there is an opportunity for cities to explore the growing interest from the 
investment community, in particular pension funds, around ESG concerns. In devel-
oping countries, cities should look at Impact Investing, which is not only focused 
on  fi nancial or environmental returns but also considers wider societal bene fi ts. 
A recent essay from the Hauser Center outlines a number of advantages to investors 
of sustainable cities as an investment vehicle such as scale, long-term horizons, 
positive externalities and risk mitigation (Woods  2011  ) . 

 Further research is needed to explore the advantages of cities as an investment-
grade vehicle for institutional investors and private investors.   

    5   Accelerating Green Urban Growth: Knowledge Sharing 

 Knowledge sharing between cities can help advance the green growth agenda. 
Current actions such as benchmarking the sustainability performance of cities can 
help to identify front-runners and leading practices. If these are shared, cities can 
bene fi t from the knowledge and experience of colleagues in other cities and that 
obviously bene fi ts their sustainability policy. Benchmarking thus contributes to an 
increase in the effectiveness of the policy. However, it is important for cities to fully 
understand their baseline conditions so that they can prioritize policy interventions 
in order to maximize their investments. 

 Earlier research by KPMG (City typology as a basis for policy, 2010) found that 
there was an abundance of city benchmarks/rankings, each using a very speci fi c set 
of indicators and approaches (Hendriksen et al.  2010  ) . One of the key  fi ndings from 
the KPMG study was that a city´s baseline conditions were never taken into 
consideration. For example a historic city with a high-quality service economy 
has very different challenges than that of a port city with a large industrial sector. 
These differences are so great that the real effectiveness of existing benchmarks 
and to some extent knowledge sharing and demonstration projects must be put into 
serious perspective. 

 At present there is a lack of real insight into how cities perform with respect to a 
speci fi c typology, although it offers invaluable insight to the de fi nition of an effective 
green growth policy. The key question is: What is the best thing for a city to do in 
view of its natural and prevailing conditions? Answering this question requires a 
tailor-made approach. 

 We have developed a typology grid for European cities (see Fig.  3  below) on the 
basis of which cities can engage in internal discussions about where their optimum 
lies. A number of city characteristics are listed.  

 Figure  3  above provides insight into a number of elements that are crucial for 
green growth policies. These relate to the city’s economic typology (the dominant 
economic sectors that are represented by the bars), the size of the city, the average 
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income of its population, the average temperature, the environmental awareness of 
its residents, and its history. Although it has no scienti fi c basis it does provide an 
excellent way to focus one’s thoughts when de fi ning a climate policy. Further 
research needs to be conducted to explore how baseline conditions can impact green 
growth to support further best practice knowledge sharing between ‘peer’ cities.  

    6   Accelerating Green Urban Growth: 
Role of National Governments 

 In our view, national government has four distinct roles in addressing sustainability 
concerns: policy development; regulation; facilitation; and internal sustainability 
management. These roles need to be carried out coherently if they are to achieve 
their optimum effectiveness. 

 Implementation by government of coherent strategies to achieve sustainability 
goals requires an understanding of the different roles commonly played by govern-
ment in relation to sustainability. Each of the policy making, regulation, facilitation 
and internal sustainability management roles of government has its own characteristics 

  Fig. 3    European city typology grid (Hendriksen et al.  2010  )        

 



140 B. Hendriksen and E. Copius Peereboom

and success factors. Together, these roles have the potential to effectively support 
sustainability management, particularly through:

   Setting goals  • 
  Driving change  • 
  Leading by example    • 

 It is important for government to operate strategically in these roles in a well-
designed sequence or at the same time as necessary. However, government agencies 
often lack internal coordination and interaction with each other because of jurisdic-
tional discrepancies (in the case of international relations), weak lines of communi-
cation, or competing goals and interests. The British government, for example, has 
been pushing for higher renewable energy output but has maintained stringent 
planning controls on the creation of new wind power sites. The interplay between 
policy-making, regulation, facilitation and internal sustainability management is 
very dynamic as the relative importance of each role may change over time. 

    6.1   Managing Sustainability Transitions 

 Transition management has the potential to effectively promote sustainability 
innovation at local, regional, national and international levels. In this context, 
‘transition’ is the conversion from the use of conventional to innovative and more 
sustainable methods. Transition may involve multi-level changes which funda-
mentally alter predominant societal patterns of behavior such as a shift from fossil 
fuels to renewable energies, or from private vehicles to public transport. 

 If carefully designed the facilitator role can be highly in fl uential in long term 
transition management, because it relies on consultation and the ability of markets 
to come up with the most (cost) effective solutions rather than prescribing ways of 
pursuing policy targets. As a facilitator government will work towards realizing 
sustainability policy goals in cooperation with the private sector, research institu-
tions and other stakeholders in addition to its regulatory, control and licensing 
functions.  

    6.2   Three Phases of Transition 

 There are three phases of transition management: pre-development; take-off and 
acceleration; and stabilization (Rotmans  2003  ) . 

   Pre-development     Identifying opportunities through extensive consultation, a pre-
liminary cost-bene fi t analysis and an assessment of comparative advantages.   
   Take-off and Acceleration     The public sector promotes projects which potentially 
have a high impact on sustainability and provide business opportunities, and seeks 
to mobilize other key players such as research institutions, companies and investors.   
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   Stabilization     Characterized by the increased market maturity of the new regime: at 
this stage government’s role is largely limited to monitoring progress and promoting 
best practice. This ultimately leads to market self-regulation within the applicable 
regulatory and  fi scal framework.      

    6.3   Criteria and Means of Successful Government Facilitation 

 Our experience indicates that successful government facilitation of sustainability 
transition depends on:

   Application of a set of criteria to determine whether and when government • 
should act  
  Ability and readiness of government to apply a range of methods simultaneously • 
or in a carefully designed sequence, corresponding to the relevant phase of the 
transition process    

 We believe that general guidelines can be established irrespective of the speci fi c 
political realities. These guidelines may assist decision-making processes within 
and between public sector agencies as well as consultation with interested stake-
holders. The question of how far the public sector should go in facilitating sustain-
ability transition is a controversial, and essentially a political one:

   When should government intervene and what means should it employ?  • 
  When should markets be left to regulate themselves?    • 

 An understanding of the dynamics of sustainability transition processes is neces-
sary to determine the right balance between market mechanisms and public sector 
facilitation. Whether and how government should actively facilitate sustainability 
transition depends on what stage a transition is in. 

 We believe that a better understanding of the potential, limitations and dilemmas 
of public sector facilitation is vital for government, business and society to collaborate 
effectively.   

    7   Accelerating Green Urban Growth: Shared Vision 

 To adequately respond to economic, environmental and social trends, cities will 
need the support of all stakeholders, particularly businesses that can help cities 
unlock opportunities and develop practical, cross-cutting solutions to support the 
transition to a low-carbon driven economy. Companies are important urban actors 
in the development of low-carbon cities because they provide a multitude of goods 
and services to city populations and directly in fl uence urban carbon dioxide (CO 

2
 ) 

emissions (Whiteman et al.  2010  ) . 
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 The private sector is a key stakeholder in the transition to a green urban economy 
through employment, production of goods and services to city populations and 
through the ability to affect urban consumption and behavior through advertising 
that can directly in fl uence CO 

2
  emissions. We propose four concepts on how cities 

and companies can work together towards a shared vision for green urban growth. 
These four concepts are:

   Regulatory concept  • 
  Networking concept  • 
  Green Business Zones concept  • 
  Innovative  fi nancing concept    • 

    7.1   Regulatory Concept: Enabling Companies 
to Drive Urban Green Growth 

 Despite a complex array of challenges, many companies have recognized the imper-
ative of sustainability and have created strategies and solutions to effectively respond 
to the issue. These companies have aligned sustainability to their operational strate-
gies, and are starting to measure it in the same way as other investments. By viewing 
sustainability as an investment rather than a cost, they have adjusted their business 
models to drive long-term change and make them more competitive in the market. 

 The lack of a clear and consistent regulatory framework, however, makes it 
dif fi cult for all companies to formulate business decisions that can have a long-term 
effect on sustainability. Some companies may lack an understanding of how to build 
an appropriate business case for sustainability programs as they grapple with sparse, 
inconsistent and often unreliable data. Therefore, in the absence of a clear interna-
tional agreement on climate change, city leaders hold the keys in transitioning 
towards a low-carbon economy.  

    7.2   Networking Concept: Working Together 
on Mutual Reinforcing Goals 

 Cities and businesses are reliant upon each other in maintaining safe, resilient 
environments from which to operate (infrastructure, resources, people, services and 
revenues), therefore knowledge sharing and learning is critical for a long-term 
competitive advantage. The development of a Green Urban Growth Network can 
mobilize business and civic forces required to support mutual goals. In this network 
all participants would strive for a common goal beyond their own. 

 To fully engage the business sector the  Network  should focus on a speci fi c mutual 
goal and determine a plan for action. We recommend one key consideration for cities, 
which is to install a central coordinator, a leadership team or person who can bring 
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different government departments together so that businesses and other local stake-
holders only have one point of contact, and also to ensure policies are consistent. 
The CDP Cities 2011 Global Report highlighted that a number of C40 cities are 
using a collaborative process during the design of their Climate Action Plans. For 
example the City of Toronto invites business and other stakeholders to participate in 
several Enviro-Action Working Groups: Commercial Fleets; Small Business; Good 
Neighbors Food Procurement; Trees and Greenspace; and Climate Change 
Adaptation (Rif fl e et al.  2011  ) .  

    7.3   Green Business Zones Concept: In Search 
of the Green Urban  Economy  

 Building on the successful model of Special Economic Zones (SEZs), cities could 
develop the concept of “Green Business Zones” (GBZs) i.e. living laboratories for 
experimenting with new energy ef fi cient/green business models. Cities can work in 
collaboration with regional and national governments to create Green Business 
Zones (and/or Green Industrial Zones) to spur green activity and job creation. The 
premise of these zones includes  fi nancing mechanisms, government incentives and 
regulations, technology exchange and training, and provides businesses favorable 
conditions such as low taxes, low-carbon sourced energy, business support, low-
carbon transport (electric vehicles or bike schemes) and advanced ICT technology 
(ultra-high speed broadband), which may help attract companies to relocate bringing 
to these places additional bene fi ts such as job creation (Box  3 ). 

  Box 3 

 “We are trying    to build innovative clusters in Stockholm that will attract 
investments. We did it with Information and Communication Technology 
(ICT). Now we are doing it with Green Tech.” 
  Kristina Alvendal,  former  Vice City Mayor of Stockholm  

 Taken from interview with Kristina Alvendal 9th September 2011.  

 Just as SEZs provided developing cities with a laboratory to shape their partici-
pation in the global market economy, the GBZs could help global cities transition to 
a vibrant, low-carbon economy. The challenge for cities will be twofold:  fi rstly 
GBZs must be endorsed at the regional and national level and will require transfor-
mational political leadership; and secondly, they require active participation from 
businesses. Therefore cities must utilize the political clout of their Mayor to gain 
support from regional and national governments, and to engage business leaders and 
media support to maximize the visibility of these zones (Box  4 ).        
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    7.4   Innovative Financing Concept: Greening Urban Finances 

 National government austerity measures together with reforms in the global  fi nancial 
markets are making the  fi nancing for carbon reduction projects increasingly dif fi cult 
for both the public and private sector. Given recent government spending cuts, cities 
will not be able to rely on national governments to  fi nance their own low-carbon 
investments. At the same time businesses vying for  fi nancing for relevant invest-
ments have been hit from both sides. Firstly, access to credit from global banks and 
 fi nancial institutions has been cut off, and secondly, the business case for many 
projects has been impacted by a temporary fall in many resource and energy prices 
(although the long-term trend is upward). Nevertheless, despite these constraints 
there have been many creative examples of how some  fi nancing approaches might 
work. For example energy services companies (ESCOs) have created various “pay 
as you save” products, which allows energy users (governments and businesses) 
to install energy ef fi ciency measures with no upfront costs and with repayments 
generated from reduced energy costs. 

 Beyond existing  fi scal instruments already at a city’s disposal such as taxes and 
grants there are a host of new approaches being developed to channel public and 
private capital to promote low-carbon development. They include Green Investment 
Banks (UK, The Netherlands, US), environmental bonds, Public Private Partnerships 
(PPPs), Feed-In Tariffs (FiTs), and hitherto less developed by cities Carbon Finance. 
According to the OECD report Cities and Climate Change (2010), the possibilities 
for cities to use existing carbon  fi nance instruments could be increased (Kamal-
Chaoul and Robert  2010  ) . 

  Box 4  Status    on Green Business Zones (Low Carbon Economic Zones) 

 Across the world, many regions are establishing low-carbon zones to serve 
as demonstration areas that promote low-carbon economic transformation. 
For example in London there are ten low-carbon areas plus the Green 500 
Initiative. 

 In response to the challenge of achieving a low-carbon economy in China, 
a consortium of Chinese and European institutes have recommended 
strengthening cooperation between the EU and China to establish a range of 
“low-carbon zones” across China. These will aim to stimulate transforma-
tional regional political leadership in a similar fashion to the special economic 
zones (SEZs). 

 Currently there exists an of fi cial EU-China work program to pilot low-
carbon zones in China – in particular in Jilin City, where they are developing 
a methodology for a low-carbon zone. This example will be used as a 
best-practice case study throughout China and other developing countries. 

 Low carbon zones: Road to a green future – 5th May 2009, published on 
www.china.org.cn (author: Deputy Chair of UK´s Environment Committee).  
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 This article advocates that cities should work with national authorities especially 
on transport and buildings as key areas to reduce GHG emissions in the interna-
tional negotiations to provide a rationale for involving urban areas in market 
mechanisms.   

    8   Accelerating Green Urban Growth: Seizing Opportunities 
and Climate Protection 

 Public policies that impose stringent green standards on urban development and 
economic activities can contribute to the development of a larger market for green 
services which can range from architecture and design  fi rms, certi fi cation, construction/
installation and  fi nancing to eco-tourism and urban farms. Growth of these services 
is based on the ability of cities to provide enabling conditions and to in fl uence market 
demand through advertising and marketing campaigns. 

 Green urban growth presents cities and businesses with a strategic opportunity 
for innovation and competitive advantage. For companies this would be through the 
development of products and services to serve emerging new sectors and markets. 
For cities it provides opportunities for job creation, improvements to quality of life, 
and the enhancement of international branding and perception (tourism/hosting of 
major events). 

 In the publication Corporate Sustainability: A Progress Report  (  2011  )  by KPMG 
and Economist Intelligence Unit (EIU), sustainability was viewed as a source of 
innovation and new growth.    Forty-four percent of business executives agreed that 
sustainability is a source of innovation, and 39% viewed it as a source of new busi-
ness opportunities. This clearly points to a change in the way sustainability is being 
viewed by the business community. 

 Cities such as Seoul, London, Copenhagen, Tokyo, Yokohama and Rio de 
Janeiro are facilitating the development of industries related to climate change 
mitigation. Seoul is willing to spearhead a green policy paradigm shift that will 
take place over the next two decades. In order to become a leader Seoul is plac-
ing a critical value on the realization of the “Green Design City”, which re-
designs not only buildings, transportation and urban areas but also the functions 
of the city while re fl ecting upon low-carbon, low-energy and resource recovery 
aspects (Rif fl e et al.  2011  ) .  

    9   Key Messages 

 A green growth model or green economy has emerged as a new paradigm that will 
identify policies and approaches that promote economic development while reducing 
GHG emissions, minimizing waste and inef fi cient use of natural resources, and shift 
production and consumption towards a clean, low-carbon economy. In this article we 
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have presented seven enablers that support global cities in the transition to a green 
urban economy. They are:

   Capacity to act: creating enabling conditions and removing potential barriers.  • 
  Greening urban sectors: the most cost-effective means to address economic, • 
social and environmental concerns.  
  Growth through greening urban infrastructure: examining the critical role of • 
urban infrastructure and  fi nancing.  
  Knowledge sharing: understanding the importance of knowledge sharing between • 
peer cities.  
  Role of national governments: facilitating and managing the transition.  • 
  Shared vision: city to business partnerships – working together towards a shared • 
vision.  
  Seizing opportunities: green urban growth presents cities and businesses a • 
strategic opportunity for innovation and competitive advantage, and also climate 
protection.    

 There is a realization that sustainability is less a challenge of science and 
technology and more about human behavior change or, more speci fi cally, choices. 
It’s easy to believe that perhaps your city/region doesn’t have the ability, ‘natural 
talent’ or resources to transition itself to a low-carbon economy. The  fi rst thing to 
realize, however, is that other cities have done this before, and many more are heading 
in this direction. 

 The vital link in transitioning to a green urban economy is  leadership  – a 
“ fi restone”, i.e. a person or team with passion and energy, who are capable of 
negotiating multiple priorities and are willing to change. All of these attributes 
are choices, and all of them are available to you today.      
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  Abstract   In the light of cumbersome national energy transitions, cities across the 
world are increasingly taking the lead in promoting renewable energy on the municipal 
level. Whereas cities in Europe and the United States are the most prominent 
pioneers of this trend, the need for renewable energy in Western cities is in fact less 
urgent. Energy savings often have a much greater priority for these city leaders. 
This is in contrast to cities in emerging markets, which are on a fast trajectory to 
become the megacities of tomorrow. Where population growth is imminent and 
economic development unimpeded, the living standards for many will increase. 
As a consequence, cities in many developing economies face the growing challenge 
to meet rising energy needs. For these cities, it is crucial to  fi nd adequate solutions 
for this additional demand despite the major costs involved. This chapter examines 
cities in developing countries to try to determine which of them have been able 
to stimulate green growth, in which the development of green energy businesses 
and green energy policies are mutually reinforcing. The authors assess current 
renewable energy trends across 36 cities and show that until today only a few cities 
have been able to create such synergies.  

  Keywords   Renewable energy  •  Developing countries  •  Green-driven growth  
•  Green energy business  •  Mitigation strategies      

    1   Introduction 

 In the  fi rst decade of the new millennium, renewable energy solutions have 
witnessed a major boost. They have grown exponentially since 2000 and there is a 
lively debate on how this development can be sustained in the form of a green 
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economy. Unfortunately, much of this discussion has focused on national economic 
policies – city developments are generally overlooked. This is despite the fact that 
the city-level is in fact the most challenging part of this debate. One the one hand, 
cities are the largest energy consumers and need to  fi nd new ways of creating a 
secure supply of suf fi cient energy for local industries, commercial entities and 
private households. And, on the other hand, because cities have limited authority 
over their energy infrastructure, as it is in most cases a national affair. Even though 
in many countries a general drive towards greater decentralization has led to more 
responsibilities being devolved to the city level, conventional energy generation is 
still largely beyond the scope of municipal decision-making. 

 As a result scholars and practitioners are keen to  fi nd best practices from around 
the globe to learn from municipal energy policy experiments: “we have learned 
that we need to learn from each other and have the courage to do things differently” 
(Jie  2010  ) . However, most of these examples are limited to cities in the developed 
world. Illustrative of this imbalance is the 2011 REN21 report, where 79% (164 of 206) 
of the selected city cases are from the US, Canada, Europe, Australia, New Zealand 
and Japan (REN21  2011  ) . 

 We observe this trend despite the fact that urban centers in developing countries 
are set to grow signi fi cantly in the medium term and will need much more energy in 
the future. The international Energy Agency (IEA) expects that “by 2030 over 80% 
of the projected increase in [energy] demand above 2006 levels will come from cities 
in non-OECD countries” (IEA  2009  ) . This is due both to rural–urban migration 
trends and economic development. Urbanization rates in Asia are estimated at 2.7%, 
and Africa scores a phenomenal 3.3 % in 2010 – this compared to a global average 
of 2.1% (Euromonitor International  2010  ) . With urban populations on the rise and 
continued economic growth, lifestyle standards are also expected to increase. With 
more money to spend, people in these increasingly populous cities are expected to 
have signi fi cantly greater energy needs.  

    2   The Role of City Economics in Renewable Energy 

 One of the bottlenecks for renewable energy uptake in cities in developing countries 
is the centralized system for energy generation and transmission. Locally generated 
electricity can only be fed into the grid if it is legally permissible, and if grid 
technology allows for independent power producers. This is an important barrier 
to increasing city-based renewable energy, and often is a key challenge for cities in 
industrialized countries too. 

 However, a much more urgent problem for cities in developing countries lies in 
the  fi nancing of renewable energy solutions. For example, the annual budget for 
Buenos Aires in 2011 amounted to US$6.3 billion compared to US$59 billion for the 
city of New York (New York Times  2009  ) . Additionally, municipalities in developing 
countries tend to give priority to other socio-economic problems such as urban 
poverty or inadequate basic services infrastructure. When facing the choice between 
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 fi xing an urgent waste collection problem and co- fi nancing a wind farm, municipal 
authorities are still likely to give priority to the former. 1  Without the adequate 
monetary resources municipal leaders tend to limit energy-related innovations to 
cost-neutral initiatives, such as introducing regulations for energy-ef fi cient lighting 
and building standards, or to projects that can be externally funded, for example 
through national subsidies for non-electric solar heating solutions on rooftops. 

 This is where green economic growth can make a difference. If a city sees mone-
tary bene fi ts from the uptake of renewable energy, its promotion is less problematic 
to agree upon during budgetary negotiations. Such an economic ‘bene fi t’ for the urban 
economy can come in various shapes and forms. In this context, the OECD speaks of 
a ‘green growth strategy’: “[a] growth strategy that accounts for increases in public 
and private investments and consumption leading to sustainable resource use, lower 
greenhouse gas emissions, and reduced vulnerability to climate change” (   Kamal-Chaoui 
and Alexis  2009  ) . However, this de fi nition was designed for national economies and is 
therefore not city-speci fi c. Nor does it acknowledge the dif fi culty of attempting to do 
two things at the same time: stimulate economic growth and use fewer resources. 

 When talking about a green urban economy it is therefore useful to divide the 
concept of green growth into two separate, interrelated aspects. On the one hand, 
economic growth can be achieved while limiting its environmental impact. On the 
other hand, it can be driven by the need for environmentally friendly solutions and 
products. The  fi rst could be called ‘green-conscious growth’, which encompasses 
a city’s efforts to try to follow a green agenda and reduce its overall ecological 
footprint. The latter could instead be labeled ‘green-driven growth’, and stands for 
a more entrepreneurial vision for a green city. A city can create economic growth 
not despite being green, but rather because of it (see also Mans  2012 ). Naturally, 
this cannot succeed as a purely public endeavor; the role of private businesses is 
crucial to stimulating green-driven growth. 

 The recent boom of green, sustainable business has already reached many parts 
of the global economy. As part of this trend, the renewable energy business in par-
ticular is an illustrative example of major investments towards the green economy. 2  
Renewable energy is a fast-growing business with a total market of US$210 billion 
in 2010 (Roland Berger  2011  ) ; and market analysts expect continued growth 
over the next couple of years (see also UNEP SEFI and New Energy Finance  2009 ). 
A large number of companies across the globe are part of this expanding business 
sector, such as India’s Suzlon or China’s Yingli Solar. 

 Municipalities are keen to attract such businesses, as it potentially creates 
additional sources of revenue. Thus, green cities should be at the frontline of this 
development. For those cities that follow a green agenda, it is particularly interesting to 

   1   This was the case in Cape Town, where municipal authorities have to balance between major 
socio-economic challenges while trying to commit to their Energy and Climate Change Strategy 
(Mans  2010 ).  
   2   The term green economy refers to all economic sectors that primarily produce products that 
support the reduction of CO 

2
  emissions. Some authors prefer to speak about clean economy. For 

the purpose of this chapter, the term green economy is used.  
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have their own share of renewable energy business in town. First because renewable 
energy products would be locally available; second because a city can enhance its 
reputation as being ‘green’ through a business community that is supporting the 
green agenda; and third because green policies that come at the cost of taxpayers 
are easier to sell if they are perceived to create local jobs at the same time. In other 
words, in order to make ‘green’ an economically sustainable undertaking, munici-
palities and private actors could actively look for solutions that are mutually 
bene fi cial and manage urban centers in a way that green-conscious growth 
(the political agenda) meets green-driven growth (the business agenda). 

 In order to look for cities where this synergy is possible, this chapter uses the 
Economist Intelligence Unit’s Green City Index (GCI), which is one of the  fi rst 
comprehensive efforts to collect data across cities within a comparable framework, 
and a dataset purchased from  Globaldata  on renewable energy business locations. 3  
The GCI looks at eight aspects of a green city: energy and CO 

2
 , transport, water, air 

quality, land use and buildings, waste, sanitation and environmental governance. 
For each aspect, a city is given a score from one to  fi ve, quali fi ed as ‘well below 
average’, ‘below average’, ‘average’, ‘above average’ and ‘well above average’. 
The total coverage spans 96 cities worldwide, 4  of which 33 are located in developing 
countries (Fig   .  1 ). 5   

   3   It is important to note that this does not include a quantitative judgment on how much monetary 
bene fi t these businesses represent for a given municipality. This would depend on further research 
on the labor market, tax revenue, direct investment and other indirect positive effects on the urban 
economy.  
   4   This chapter is based on the regional Green City Indexes for Asia, Latin America, US and 
Canada and Europe. The one done for Germany was not included in Fig.  1  for matter of 
readability.   
   5   This means that Singapore, Osaka, Tokyo, Yokohama, Hong Kong and Taipei were not considered 
to be ‘developing country cities’.  

  Fig. 1    The EIU green city index – global coverage (until November 2011)       
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 For the political (green) agenda, we created an additional ninth score to re fl ect each 
of the 33 cities’ commitment towards renewable energy. We based this assessment 
on information on renewable energy initiatives from the GCI report and other public 
sources (Fig.  2 ). For the (green) business agenda we calculated a score for green-driven 
growth in every city in the sample using a proxy indicator: the number of renewable 
energy companies that have an of fi ce presence in the city. This makes it possible to 
correlate both indicators and to determine whether there are cities in developing 
countries that are able to combine green-conscious growth with green-driven growth.   

    3   Cities in Comparative Analysis 

 Looking at the top ten scores in terms of renewable energy business locations there 
are few cities that show a similarly high score for both indicators (Fig.  3 ). São Paulo 
(89 businesses) and Seoul (106) are the only cities within the top ten that have the 
highest green energy politics score ( fi ve). Another two cities score four on the index: 
Rio de Janeiro (43) and Bangkok (91). In comparison, the cities Jakarta (2; 87) 
and Kuala Lumpur (2; 108) share a middle position and score better than the remain-
ing four cities in the top ten: Kolkata (1; 137), Manila (1; 97), Buenos Aires (2:56) 
and Santiago de Chile (1; 66). The overall correlation between political and eco-
nomic renewable energy ambitions seems weak.  

 A more detailed look at the type of renewable energy businesses in each city 
reveals some interesting observations. Among the major business centers, Mumbai 
is dominated by one of the business categories. Out of 501 companies based in the 
city, 422 are active in the wind energy business. Other notable results include 
Shanghai, Beijing, Seoul, Lima, Jakarta, Guangzhou, Nanjing and Wuhan. In Seoul 
and the four Chinese cities Nanjing, Shanghai, Guangzhou and Wuhan, there are a 
relatively high number of solar photovoltaic businesses (61, 85, 71, 64 and 57% 
respectively). In Jakarta 44% of the businesses are active in the geothermal energy 
sector, and 71% of Lima’s renewable energy businesses work in hydropower. 
In Bangkok, 45 companies of 91 in total are active in the biotech sector. 6  Figure  4  
below shows an overview of the various renewable energy business foci for 13 
selected top-ranking cities. 7  All other cities have less than 40 business locations.  

 The sub-sector data con fi rm that there is little correlation between green politics 
and green business. Among the cities in the sample, only three show a relatively clear 
link between municipal renewable energy priorities and the type of renewable energy 
businesses present in the city. In Seoul, for example, 70% of all companies (75 of 106) 

   6   As many companies are involved in more than one sector (on average 1.75 sectors per company) 
these numbers do not present an ‘exclusive’ focus on a particular energy technology, rather it gives 
an indication about which sectors have the largest economic footprint in each city.  
   7   Because many companies are active in more than one sector, the numbers do not match with the 
of fi ce count.  
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  Fig. 2    Thirty-three cities and their respective scores for being ‘green’ (EIU  2010a,   b  and own 
estimates)       
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  Fig. 3    Correlation between green business and green politics       

  Fig. 4    Renewable energy business sub-sectors for 13 selected cities       
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are active in the solar sector, which matches the municipal focus on solar energy 
promotion (EIU  2010b  ) . Lima’s hydropower focus and Jakarta’s pro-geothermal 
policies (Jakarta for example is the host of the 2012 World Geothermal Energy 
Summit) are also re fl ected in the local business pro fi le (71 and 44% respectively). 
In contrast, Shanghai supports major initiatives in the wind sector, while 71% 
of the businesses are making money with solar photovoltaic. In Guangzhou, 64% 
of businesses are solar-related, while the local authorities focus on hydro energy 
(EIU  2010b  ) . All other cities present a relatively balanced playing  fi eld among the 
various renewable energy sectors. 

 What do these  fi ndings tell us about the link between green city politics and the 
green urban economy? There are only a few examples in the sample where this type 
of synergy can be found. More than half (18 cities) have signi fi cantly less company 
of fi ces (under 50). Among the 15 higher-ranking cities, Mumbai and also New 
Delhi stand out as having a disproportionally high amount of companies in the 
wind energy sector (84 and 61% respectively). The type of business however does 
not re fl ect the major municipal priorities regarding renewable energy; they focus on 
energy ef fi ciency (Mumbai) and solar energy (New Delhi) respectively (EIU  2010b  ) . 
In the mid-range, there are three cities where we can observe a degree of correlation 
between both business and politics scores: Seoul (5; 106), Bangkok (4; 91) and São 
Paulo (5; 89). A further assessment of the  fi rst two cities reveals that the green urban 
economies might indeed bene fi t from a growing synergy between green business and 
green politics.  

    4   A Closer Look at Seoul and Bangkok 

 Seoul and Bangkok have signi fi cant programs aimed at reducing greenhouse gas 
emissions through renewable energy use. 

 South Korea’s capital Seoul has introduced a number of policies regarding energy 
and CO 

2
  reduction. In 2009, the municipality unveiled a master plan to reduce 

greenhouse gas emissions by 25% by 2020 and 40% by 2030 from 1990 levels 
(Connected Urban Development  2010  ) . As the share of CO 

2
  emissions from indus-

try is relatively low, Seoul envisions a signi fi cant increase in renewable energy use. 
By 2030 the city hopes to meet 20% of its energy demand with hydrogen fuel cells, 
solar power and geothermal heat. 

 The business sector is an integral part of this municipal vision: Seoul’s aim is to 
create one million green jobs and expects that the municipality will, together with 
the private sector, invest US$45 billion over the next 20 years to realize these 
ambitions (C40 Cities  2009  ) . Furthermore, there are clear policies to facilitate 
green-driven growth, with ten technologies selected as a priority for city support: 
hydrogen fuel cells, solar cells, IT, green buildings, LED lighting, green IT, green 
cars, urban environment recovery, recovering waste into resource and climate 
change adaptation technology. Seoul also plans to invest around US$ two billion 
(an average of US$100) in R&D by 2030 in order to provide systematic  fi nancial 
support (The Climate Group  2010  ) . 
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 There are a total of 106 renewable energy companies with an of fi ce presence in 
Seoul. More than two-third of these companies (75 companies) have some sort of 
solar energy product in their broader renewable energy portfolio (including solar 
thermal and solar PV). Sixty- fi ve of these 75 companies offer solar PV products 
(no solar thermal) and 33 companies have an exclusive focus on solar PV (e.g. no 
other renewable energy products). 8  Seventeen of the 65 solar PV companies have 
their headquarters in Seoul and 19 are of fi ce branches (locations) from companies 
with their headquarters elsewhere. A total of 28 companies fall in the category 
‘subsidiary’. The company size varies across the spectrum. Out of the eight com-
pany headquarters that are specialized in solar PV for example, some are major 
industrial players (such as LG and OCI who added solar products to their existing 
portfolio). Others are solar-only companies (such as Nexolon and S-Energy). 

 Given the particular strength of the solar industry in the city, the envisioned R&D 
support for this technology is an interesting example of a synergy between green 
energy politics and green energy business. 

 In Thailand, the Bangkok Metropolitan Administration (BMA) has introduced 
policies and plans promoting renewable energy and climate change mitigation. The 
municipal government drafted its own ‘5 Year Action Pan for Global Warming 
Alleviation 2007–2012’, which includes the promotion of renewable energy as one 
of its  fi ve main strategies. In 2009 the mayor of Bangkok spearheaded a regional 
initiative called “Cool ASEAN, Green Capitals” to mitigate climate change (ASEAN 
Secretariat  2009  ) . 

 To achieve these renewable energy goals, the city has introduced several initia-
tives. One example is a campaign implemented by the BMA in cooperation with 
the Bangchak Petroleum Public Co. to collect used cooking oil and turn it into 
bio-diesel (Bangkok Metropolitan Administration  2009  ) . The city also promotes 
the use of biofuels by the general public, setting an example by utilizing gasohol 
and biodiesel for BMA infrastructure and city vehicles (Jungrungruen  2011  ) . 

 In a related development, there are a number of municipal waste-to-energy 
projects in Bangkok, and the city plans to upgrade more of its land fi lls in the future 
to generate electricity and to qualify as CDM projects (Jungrungruen  2011  ) . Of the 
723 MW of renewable power already selling to the grid, the vast majority (637) 
were generated from biomass, which is re fl ected in the large number of biotech 
companies in Bangkok. Moreover, many existing companies and industries have 
branched out into renewable energy. The sugar industry is a good example. Of the 
47 sugar mills in Thailand, 35 now sell electricity generated from biofuels to the grid 
as a secondary source of income. 9  

   8   This specialization only refers to the renewable energy sector. For example, many companies 
produce a range of products, including renewable energy products: i.e. Avago Technologies in 
Seoul produce  fi ber optics, optical sensors, etc. but also solar PV products. This company does not 
produce any other renewable energy appliances and therefore, for the purpose of this chapter, is 
considered to be specialized in solar energy.  
   9   According to the Chairman of the Bio-Electricity Working Group of Thai Sugar Millers 
Corporation, Interview, September 2010.  
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 In total there are 91 renewable energy businesses listed in Bangkok specialized 
in a variety of energy sources, but in particular solar PV, hydropower, wind, and 
biomass. While many companies choose to locate their of fi ces in the country’s 
business center, most of the existing renewable energy projects are located outside 
of Bangkok. To demonstrate, there are 11 small renewable power plant projects 
operating in the Bangkok Metropolitan Electricity Authority area, as opposed to 
166 in the Provincial Electricity Authority’s region (EPPO  2011  ) .  

    5   The Way Forward 

 The uptake of renewable energy in cities is only beginning, particularly in the devel-
oping world. Many of today’s technologies are still too expensive to be widely 
adopted in non-OECD countries, and often require a favorable regulatory environment 
on a national level in order to become a feasible alternative for fossil fuel-based 
(or nuclear) urban energy. Nonetheless, an increasing number of municipalities 
have begun implementing a green agenda, including the scale-up of renewable energy. 

 The role of private actors can be a signi fi cant catalyst for supporting such a 
transition towards an alternative energy supply. The authors argue that the booming 
green energy business sector in particular can help green energy politics succeed. 
Cities and their (gradually) increasing leverage vis-à-vis other government levels 
offer new opportunities in this regard. However, when looking at recent develop-
ments, there are very few examples of how green costs can be offset by adding green 
revenues. Green-driven growth is still in its very beginnings. The presented cases 
across Latin America and Asia show that a mutually reinforcing relationship 
between green energy politics and business is not easy to pin down. 

 The presented  fi ndings demonstrate that where municipal authorities are com-
mitted to promoting renewable energy, such political ambition is seldom mirrored 
in the city’s green energy business pro fi le. Major business hubs such as Kolkata, 
New Delhi and Beijing host the largest number of renewable energy companies, 
mainly because they, as a city, present an interesting of fi ce location. In the case of 
Beijing and New Delhi, the proximity to political decision-makers can be considered 
an additional pull-factor. These municipalities do promote renewable energy solutions 
in general, but these decisions are made independently from the city’s business 
pro fi le in this sector. 

 In contrast, the cities Seoul and Bangkok reveal a more speci fi c agenda for 
promoting renewable energy as well as related businesses. Bangkok’s bioenergy 
initiatives and Seoul’s solar energy targets are evidence of more concrete municipal 
action towards green-driven growth, and demonstrate the will to try out innovative 
technologies and experiment with new governance tools. In fact, Seoul provides an 
interesting example of how municipal renewable energy policies can create synergies 
with green energy business. The existing industries in the city were included in 
the priority subsidy program, including the city’s highly visible solar PV sector. 
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The idea that Seoul plans to use know-how from city-based businesses to develop 
city-speci fi c energy solutions is an interesting development in this regard. 

 The biggest problem is that even for these promising examples of green-driven 
growth, there is little we can say about what works best. In the case of Bangkok, the 
existing green energy companies might not make a lot of a difference in terms of 
concrete bene fi ts for the city’s revenues; and for Seoul it could be argued that the 
national (not city-level) policies are in fact the real driving force behind city-level 
developments. Yet, these two cities currently have a clear opportunity to build on 
this momentum. If they were to  fi nd a way to create bene fi ts from having green 
energy business match the city’s green energy policy goals other city leaders will 
certainly be interested to learn from them. 

 Despite this cautionary note, the authors emphasize that in the coming years new 
sources of revenue are likely to become an increasingly important enabler for 
municipal initiatives in support of a green urban economy. If the global green econ-
omy keeps growing and the current trend of municipalities going ‘green’ continues, 
the examples discussed in this chapter might offer some initial lessons learned 
for other cities that are willing to pursue renewable energy solutions within their 
jurisdictions. At the same time, much more trial and error is needed to determine 
the most effective strategies for municipal governance towards a synergy between 
green-conscious growth and green-driven growth.      
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  Abstract   Urban areas consume more than two-thirds of the world’s primary energy 
and contribute nearly four- fi fths to global greenhouse gas emissions. The promotion 
of a green economy and enhancement of eco-ef fi ciency of urban economies are 
closely linked. Although the concept of a green economy has raised hopes among 
urban stakeholders to enhance eco-ef fi ciency, there is little understanding on the 
available policy and economic instruments to realize this, as well as on the new role 
to be played by the state in promoting the green economy. This chapter brie fl y 
examines the concept and principles of a green economy, types of available policy 
and economic instruments and new governance mechanisms, particularly the evolving 
role of the state to foster a green urban economy. The analysis reveals that a transition 
to a green economy would require a fundamental shift in the design of policy and 
institutions and in the organization of economic activities so as to enhance ef fi ciency 
and reduce unsustainable practices. Financial, economic, and market instruments 
need to be aligned to provide incentives to enhance energy ef fi ciency, encourage 
recycling and reuse, and greening the urban economy. This necessitates a new role 
for the state, moving from its traditional command and control approach towards a 
market-based economic approach by facilitating and creating a conductive environ-
ment for the proper functioning of markets, the private sector and other actors. The 
 fi ndings of this chapter are expected to be useful in designing a green economy 
approach for developing green cities.  
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    1   Introduction 

 Urban areas are the engine of economic growth in the world (Karlenzig  2011  ) . 
Urban areas are not only a primary engine of economic growth but also providers of 
employment, shelter and services as well as centers of culture, learning and techno-
logical progress. However urban areas also consume more than two-thirds of the 
world’s primary energy and contribute nearly four- fi fths of global greenhouse gas 
emissions. Different projections indicate that by 2050, 70% of the world population 
will live in cities and urban population will grow from 3.5 billion in 2010 to 6.3 billion. 
Likewise in Asia by around 2,035 the urban population will have ballooned to more 
than 2.6 billion people (ADB  2006  ) . Although cities occupy a relatively small land area 
their carbon footprint is large and cities have had a huge impact on the environment. 
Cities consume disproportionate amounts of resources and urban population cause 
much greater pollution per capita than those in rural areas. In their present condition, 
cities are not sustainable. They are destroying local environments and cultures, as 
well as the ability of local communities to solve their problems in a sustainable 
manner. One of the greatest challenges in reducing the atmospheric levels of green-
house gases lies with buildings and housing (Levine et al.  2007;  Anonymous  2009  ) . 

 The concept of green economy has emerged in response to concerns about the 
adverse environmental, economic and social impacts of conventional growth oriented 
economic model (ICIMOD  2011  ) . Although the existing growth-oriented approach 
increases gross domestic product (GDP) in many parts of the world, it has intensi fi ed 
resource extraction, accelerated depletion of natural resources, and degraded 
environmental quality and ecosystems’ health upon which economic activities and 
human well-being fundamentally depend. The excessive and unsustainable use of 
resources has put serious pressure on land, water, environment and atmosphere, 
which has triggered multiple crises including global warming and climate change, 
energy crisis, food insecurity, economic decline and natural disaster. 

 The conventional economic perspective – grow  fi rst and clean up later – has 
proved problematic. The current climate and economic crisis clearly demonstrates 
that growth through overexploitation is unsustainable; in fact destroying natural 
capital hampers present and future livelihoods. The cost of cleanup could be very 
high and even impossible to repay when facing irreparable damage. For instance 
in China annual investment in pollution control has reached 1.44 billion RMB 
equivalent to 1.16% of GDP (Kunmin et al.  2007  ) . There is now a growing realization 
that it is necessary to decouple economic growth from environmental degradation 
so that the path and pace of economic growth does not affect the environment, its 
ecosystems and natural capital. 

 Environmental challenges that urban areas face today such as deteriorating envi-
ronment, energy crisis, waste management traf fi c congestion and reduction of green 
house emission have raised serious concerns for the welfare of current and future 
generations. Thus greening the urban economy has become the need of the hour 
(ICLEI  2011 ; UN-Habitat  2011  ) . The promotion of green economy and enhancement 
of eco-ef fi ciency of urban economies are closely related. While the concept of green 
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economy has raised hopes for enhanced eco-ef fi ciency among urban stakeholders, 
the mechanisms of this process – translation of green economy instruments into 
action and the role of the state both at central and local government levels – is 
poorly understood and rarely discussed. 

 The success of the green economy will depend on creating enabling and appro-
priate institutional framework conditions to translate green economy approaches 
and instruments into action (Barbier  2011 ; ICIMOD  2011  ) . This requires a fundamental 
shift in the design of policy and institutions and in the organization of economic 
activities to enhance ef fi ciency and reduce unsustainable practices. Although tradi-
tionally the command-and-control approach has been widely used in environmental 
management, it alone will not be effective in the pursuit of the green economy. In 
order to create a win-win synergy between economic growth, social development 
and environmental sustainability the role of market instruments is critical. Financial, 
economic, and market instruments need to be aligned to provide incentives to 
enhance energy ef fi ciency, encourage recycling, reuse, and ultimately green the 
urban economy. 

 While market instruments are necessary they will not be suf fi cient to create the 
right conditions for the success of a green economy alone. The market often fails to 
deal with environmental externalities and cannot ensure public goods such as clean 
air, water, biodiversity or environmental quality at the levels necessary for wider 
society. As such the state plays a critical role in correcting the market, directing 
policy, and balancing the divergence between private and social interests. The state 
also plays a critical role in coordinating and regulating the market and in creating a 
space for the private sector, civil society, research organizations, development agencies 
and other relevant actors to participate in the green economy at the national, regional, 
and global levels. The task of dealing with known and emerging environmental 
challenges and tapping opportunities which emerge from the green economy 
requires: effective use of  fi nancial and economic instruments, greater involvement of 
private sector, alignment of institutional incentives, and the promotion of sustainable 
production and consumption practices. This necessitates a new role of the state, 
moving from its traditional command and control approach to a market-based 
economic approach which facilitates and creates a conducive environment for the 
proper functioning of markets, the private sector and other actors. 

 Despite the growing interest in promoting green economy, little effort has been 
made to understand the link between the state and the effective implementation of 
green economy instruments in urban areas. This chapter attempts to  fi ll this gap by 
examining economic and public administration literature and drawing lessons from 
policy and institutional innovations in promoting a green economy in different 
countries. 

 The structure of the chapter is as follows. The second section brie fl y examines 
the concept and principles of green economy and its relationship with the green 
urban economy. The third section looks at the types of policy and economic 
instruments available in promoting a green urban economy followed by the evolving 
role of the state in designing, organizing, and coordinating  fi nancial and economic 
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instruments to foster a green urban economy. The  fi ndings of this chapter are 
expected to be useful in designing a green economy approach for developing 
green cities.  

    2   Green Economy: De fi nition and Principles 

 Although the concept of green economy has been gaining currency no systematic 
clari fi cation of its meaning or articulation of its principles has been agreed by all 
stakeholders. As a result different scholars and stakeholders see the green economy 
from different perspectives based on their disciplinary background and/or profes-
sional interests. 

 Scholars optimistic about the potential role of green technologies see green 
economy as a means of developing and using new products, services, innovation 
and techniques that promote environmental protection and enhance energy security 
(Henton et al.  2008 ; CEDEFOP  2009 ; ECO CANADA  2010  ) . This perspective sees 
green economy just as a technological  fi x and innovation of clean technology and 
their wider adoption as a way to reduce environmental hazards and generate employ-
ment in new sectors. The role of the state is here one that encourages the adoption 
of new technology by providing  fi nancial incentives and reducing their associated 
entry costs. 

 In contrast to the narrow techno-centric perspective other scholars consider green 
economy as a process and mechanism of greening the existing ‘brown economy’ 
by reducing the ecological footprint (OECD  2009,   2010,   2011 ; DANIDA  2010  ) . 
This perspective sees the green economy as a wider technical, economic and policy 
issue, which can enhance ef fi ciency of resource use while reducing the ecological 
footprint. The solution here lies with correcting policy failures to get the price right 
for a smooth functioning of market forces, removing subsidies from fossil fuels and 
other environmentally harmful inputs, introducing corrective taxation as well as 
encouraging investments in green technologies. According to this approach social 
welfare will come through improved environmental quality and better resource 
management. 

 Another important perspective on green economy is put forward by the United 
Nations Environment Programme (UNEP). For UNEP a green economy is “one that 
results in improved human well-being and social equity, while signi fi cantly reducing 
environmental risks and ecological scarcities”, it is “low carbon, resource ef fi cient 
and socially inclusive” (UNEP  2011  ) . UNEP also place strong emphasis on appro-
priate market and price mechanisms as a prerequisite to a green economy (Bina and 
Camera  2011  ) . 

 The green economy also has a particular relevance for scholars concerned with 
social inequality. The bene fi ts of a green economy are seen to range from reducing 
poverty and inequality to enhancing social harmony through improved distribu-
tional and social justice (Kennet  2007  ) . According to such scholars the implications 
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of the green economy are broad: it should lead to a fair distribution of resources, 
provide livelihood security, and a more egalitarian distribution of wealth, whilst also 
shifting public values, norms and behavior patterns to ensure human existence 
within the carrying capacity of the Earth, eradicate poverty, and improve quality of 
life (UNESCO  2011  ) . 

 Although as yet there is no formal institutional framework or de fi nition of a 
green economy, certain core principles can be discerned. The green economy:

   Recognizes the role of nature in sustaining economic growth as well as the limits • 
to which the Earth can support economic activities and capacity to absorb 
wastes  
  Takes action to preserve natural capital and its sustainable use  • 
  Manages and safeguards environmental assets so that future generations can • 
meet their own needs and are able to  fl ourish  
  Seeks management approaches and technologies that increase resource ef fi ciency • 
and reduce waste  
  Internalizes externalities so that market prices re fl ect real social and environmental • 
costs and bene fi ts and the polluter bears the cost of pollution  
  Promotes sustainable production and consumption, either reducing or eliminating • 
unsustainable patterns, i.e., reduce, reuse, and recycle the materials  
  Promotes economic, social and environmental justice     • 

    3   Policy Options and Instruments 

 A key challenge in transitioning to a green economy is around the question of ‘how 
to’ in fl uence the behavior of myriad economic and social actors to move from 
unsustainable to sustainable practices. Key questions to be answered are: What policies 
and instruments are available at the disposal of policy makers? Which approaches 
and instruments are suitable and effective in what contexts? Which particular types 
of instruments work best under what conditions? This section provides a brief over-
view of the key options and instruments available for policy makers to promote a 
green economy. 

 The purpose of green economy policy instruments is to in fl uence the behavior of 
economic agents so that they gradually move towards an environmentally friendly 
development path. Thus all green policies must focus on fuel ef fi ciency, renewable 
energy, increased energy ef fi ciency, material ef fi ciency, substitution of intermediate 
and  fi nal goods and change in consumption pattern. Economic policies should be 
crafted in such a way that economic agents are encouraged to improve techniques, 
develop new options,  fi nd substitutes for environmentally damaging techniques, and 
follow low-carbon development path. 

 A variety of policy measures and economic instruments can be used to promote 
a green economy, which can be categorized into two broad groups: regulatory 
instruments and economic instruments. The regulatory instruments are based on 
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state rules and regulations, which is commonly known as the command and control 
approach. The economic instruments, which rely on markets and the price mecha-
nism, are used to internalize environmental externalities. The underlying premise 
for economic instruments is to correct the market failure by placing a cost on the 
release of pollutants. This will internalize the ‘externalities’ into the decision making 
process. For example placing a charge or a fee on every unit of ef fl uent released into 
a river transforms the manufacturer’s decisions regarding how much he will produce 
and how he will produce it. These policy instruments have different features and 
mechanisms of in fl uencing the behavior of economic actors and might have different 
impacts on the transition to a green economy (Table  1 ).  

 Regulatory approaches are direct measures aimed at directly in fl uencing the 
behavior of economic agents by setting environmental standards and enforcing them 
through command-and-control. Common regulatory instruments include standards, 
licensing, mandatory management plans and covenants. Regulation is an effective 
tool to facilitate the green transition by prescribing and controlling the behavior of 
the economic actors. Environmental regulations can contribute to reducing emission 
and improving urban environmental quality. The main strength of regulatory instru-
ments is that regulation is generally binding: it includes all actors who undertake an 
activity described in the regulation, treating each in the same way. Regulatory 
instruments are however rigid and dif fi cult to change. Because of their rigidity 
and dif fi culties in implementation and in precisely de fi ning environmental quality, 
regulations often slow down innovation and they tend to bene fi t known incumbent 
practices and technologies (and thus their owners) over new and unknown ones. 
The effectiveness of regulation depends upon the knowledge, skills, or  fi nancial 
ability of regulated actors to comply as well as the regulators’ ability to monitor and 
enforce regulation. Moreover, monitoring and enforcement costs are often very high 
in regulatory measures due to complexity in de fi ning environmental standards and 
ambient quality (Cohen  1999  ) . Besides, regulatory measures do not always provide 
an incentive for exceeding targets even if it might be cost-effective, as different 
economic agents may face different levels of compliance cost due to variations in 
technology, location or production processes. 

 Economic approaches are market-based instruments that indirectly in fl uence the 
behavior of economic agents through the pricing mechanism. Such incentives or 
disincentives change the basis upon which producers and consumers make eco-
nomic decisions. Governments can use a range of economic instruments such as 
charges, subsidies, grants, taxes, and tax concessions, deposit-refund systems, and 
market creation to stimulate behavioral change. Financial incentives can play an 
important role in enhancing innovation and its successful adoption and diffusion 
within a green economy. For instance a large scale adoption of renewable energy 
technologies in Germany, particularly of photovoltaic panels was primarily triggered 
by widespread subsidy between 2000 and 2008 in the form of low interest loans to 
investors (Jacobsson and Lauber  2006 , also see Frondel et al.  2008  ) . Similarly in 
China  fi nance in energy ef fi ciency and environmental protection has increased from 
341 billion RMB in 2007 to 1,011 billion RMB in 2010 through a green  fi nance 
program (Box  1 ). Similarly ecological  fi scal transfers in Brazil have increased green 
areas in municipalities and their quality (Box  2 ). 
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  Box 2  Ecological Fiscal Transfers: The Case of Brazil 

 In Brazil, some states have introduced ecological  fi scal transfers (Imposto 
sobre Circulação de Mercadorias e Serviços [ICMS] Ecológico) to compen-
sate municipalities for the opportunity costs of coverage of green areas and 
for protecting watersheds that bene fi t other municipalities. So far 16 of 26 
Brazilian states have introduced the ICMS Ecológico in their states’ constitu-
tions and 13 have implemented ecological  fi scal transfers. In 1991, the state 
of Paraná implemented a law that awarded 5% of ICMS revenue to munici-
palities in proportion to their protection of watersheds and coverage of green 
areas that bene fi ted other municipalities, to compensate municipalities for 
their opportunity costs. The  fi scal transfers to municipalities are determined 
by indices. In the case of protected areas for biodiversity conservation, these 
indices consider the size of the protected area, the size of the municipality, 
and the protected area’s management category. Paraná has also decided to 
add a protected area ‘quality index’ to the calculation. This has created an 
incentive for increasing green area, and the quality of the green area has 
increased. 
 Source: Ring et al.  (  2011  )  and Farley et al.  (  2010  ) . 

  Box 1     Green Finance and Green Procurement Policy in China 

 In 2005, China State Council endorsed promotion of the economic policies 
conducive to environmental protection and in 2007, urged for strengthening 
 fi nancial services in the  fi eld of energy conservation and environmental 
protection. Since 2007, three green  fi nance policies have been produced by 
the Ministry of Environmental Protection, the peoples’ Bank of China, the 
China Banking Regulatory Commission, the China Security Regulatory 
Commission, and the China Insurance Regulatory Commission. Green  fi nance 
policies in China include green credit, green insurance, and green security. 
In 2007, 106.3 billion RMB was provided as loans to companies to reduce 
emissions and conserve energy and Industrial and the Commercial Bank of 
China decreased its loans to polluting industries by 24%. As a result, bank 
loans for energy ef fi ciency and environmental protection increased from 341 
billion RMB in 2007 to 1,011 billion RMB in 2010 (Climate Group     2011 ). 
Similarly, green procurement is also gaining acceptance in China. For instance 
the Beijing Olympic Committee set environmental requirements for each 
category of procurement and gave priority to the purchase of products with 
environment friendly labels (MEP  2006 ). Similarly some local governments 
enact green procurement policies (Aizawa and Yang  2010 ). 
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 Economic instruments can also be used to stimulate professional actors to 
develop innovative ideas and technologies for green growth For example subsidiz-
ing environmental innovation by small and medium-sized enterprises has led to 
numerous innovations in this sector. An important shortcoming of economic instru-
ments is that subsidies may distort the market when used for a long period. They are 
expensive instruments and not sustainable in long-run.       

    3.1   Balancing the Instruments 

 A careful choice of policy instruments is critical for achieving the goal of a green 
economy. Such a choice necessarily depends on the characteristics of the problem 
to be addressed and the institutional environment in which they are implemented as 
well as economic, political, and social particulars. To evaluate the suitability of dif-
ferent policy instruments a number of criteria such as environmental effectiveness, 
economic ef fi ciency, equity, and social and political acceptance can be used. The 
effectiveness of each of these instruments varies according to different sets of criteria 
which are explored in more detail in the following sub-section. To determine what 
policy would be appropriate for particular sectors or environmental issues a com-
parative evaluation of alternative options is necessary. 

 Environmental effectiveness can be measured by establishing the effectiveness 
of an instrument in reducing for example the carbon intensity or increasing energy 
ef fi ciency. Economic ef fi ciency can be measured in terms of cost-effectiveness 
and Pareto ef fi ciency – where the gain of one individual is measured against the 
potential/resultant forfeit elsewhere. Equity is the distributional consequences of 
economic instruments on different socio-economic groups. The use of economic 
instruments may in fl uence the price of a particular product relative to its substitutes 
and complements, and may affect different socio-economic groups differently. Thus 
when the feasibility of an economic instrument is assessed such distribution and 
equity issues must be considered. The effectiveness of policy instruments is largely 
dependent upon the involvement of diverse stakeholders and actors. The higher the 
acceptance of a policy instrument is the larger the chances of its effectiveness. 
Administration and compliance costs of implementation of a policy instrument is 
also important. It is necessary to strike a balance among environmental effectiveness, 
economic ef fi ciency, equity, as well as administrative costs of implementation. 

 Determining the best policy for a particular environmental problem requires a 
comparative evaluation of each policy option. Following the successful experience 
of Singapore such as its strict emission standards in air, water, solid waste and noise 
quality, its tight land-use planning controls, and its innovative traf fi c congestion tax 
scheme for promoting environmental quality (Seik  1996  ) , combining market-based 
instruments with regulatory instruments would be advisable. It may be noted that 
markets alone have been inadequate in addressing the conservation of environmental 
resources as environmental goods and services are not properly valued in markets. 
Building eco-ef fi cient economies and promoting synergies between environmental 
protection and economic growth requires a targeted intervention. 
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 It is therefore pivotal that economic and regulatory instruments are combined 
and balanced to achieve greater acceptance and effectiveness. A combination of 
regulatory measures and economic instruments may help to balance policy objectives 
more effectively than having either alone. Moreover, mixing instruments helps policy 
makers to exploit the advantages of each instrument and minimize the problems of 
implementation of regulatory measures. Economic instruments are not however a 
panacea for a green economy in themselves and require tailoring to speci fi c contexts 
and situations. In order to realize the multiple objectives of ef fi ciency, equity and 
environmental quality, a mixture of regulatory instruments, economic instruments 
and other measures such as persuasive instruments to stimulate green urban growth 
such as awareness raising, ethical and moral persuasion may be required. The use of 
economic instruments requires a strong institutional framework and capable civil 
servants. These are important so that the policy instruments can be appropriately 
designed, politically endorsed and effectively administrated.   

    4   The Evolving Role of the State 

 Opinion on the role of the state in economic affairs is widely contested. New liberal 
economic thought maintains that for market mechanisms to be ef fi cient the state 
should play a minimum role in economic affairs. The market is trusted to allocate 
resources ef fi ciently and generate desirable outcomes when market forces are 
uninterrupted. Rather than encroaching on these processes, state intervention should 
concentrate on maintenance of macro-economic stability, enforcing laws and con-
tracts, and securing private property rights so that the market can work properly. 

 Many development economists on the other hand argue that the market does not 
automatically lead to ef fi cient outcomes (Stiglitz  2005  ) . For ef fi cient outcomes the 
market has to be regulated to correct market failures, mitigate negative effects of 
natural economic cycles, ensure stability, and reduce uncertainties for private actors 
through economic policy and  fi scal or budgetary provisions. There is a need for 
mobilizing diverse stakeholders and pulling their creativity, energy, and diversity 
to create enabling conditions, including establishing an appropriate institutional 
framework to translate market approaches and instruments into action. According to 
this perspective, the state has a speci fi c role in economic affairs to regulate economic 
activities and particularly to maintain trust and legitimacy in the economic system. 

 Although the debate on the role of the state in economic affairs continues, the 
green economy approach requires a system-wide transition from unsustainable to 
sustainable practices and necessitates a comprehensive approach of economic and 
social change. This demands a fresh approach to the role of the state in economic 
affairs and goes beyond enforcing contracts or securing private property rights .  
The success of transition to green economy to a large extent therefore depends 
on the ability to create enabling conditions including an appropriate institutional 
framework to translate its approaches and instruments into action, to strengthening 
economic foundations and to shift into a new period of low carbon green development 
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(Hezri and Ghazalib  2011  ) . Growing evidence suggests that without appropriate 
policies, strategies and incentives, certain countries are likely to be unable to decouple 
environmental degradation from economic growth. Local innovation will be critical 
for the development of green urban growth, particularly innovative policies and 
strategies in city planning, transport systems, waste management, service delivery 
and work practices. The following are some of the ways that the state can promote 
urban green economy.

    • Setting the right policy framework . The transition to green economy requires 
long-term and coherent policy framework with right incentives and sanctions to 
ensure that both public and private sectors move in the direction of sustainable 
production and consumption. It is the state’s responsibility to frame appropriate 
development strategies and policies to maintain macro-economic stability as well 
as creating micro-economic conditions for investment and good governance to 
enhance ef fi ciency and reduce unsustainable practices. Public policies not only 
shape the incentives and disincentives of adopting particular methods of produc-
tion but also in fl uence the demand and supply of environment-friendly goods and 
services by in fl uencing consumer behavior. Well-designed policies are therefore 
necessary for facilitating the transition to green economy so that environmental 
quality in urban areas can be improved without sacri fi cing economic growth.  
   • Strengthening governing institutions.  While well-designed policies are neces-
sary, they are not suf fi cient for facilitating the transition to green economy. 
For translating policies and strategies into action, appropriate governance 
mechanisms and instruments are required. For promoting good governance and 
ensuring smooth functioning of markets the right institutions at central and local 
governments are required.  
   • Sound management of economic affairs . Transition to a green economy also 
requires sound management of economic affairs, macro-economic stability, 
ef fi cient functioning of markets, and predictable and credible economic policies, 
which create an enabling environment for business and investment in green 
sectors. Ef fi cient economic institutions and policies that entail improving the 
ef fi ciency and effectiveness of governing institutions; developing sound  fi nancial 
markets with appropriate regulations and supervision; enhancing the legal and 
regulatory environments; and improving the quality of the public sector policy, 
legal, and regulatory framework are vital.  
   • Coordination of decentralized economic planning.  For a transition to a green 
economy macro-economic and sectorial policies need to be well coordinated. All 
actors, producers and consumers including private sector, NGO and civil society 
need to be involved in green economy activities. Although economic activities 
are organized by private entrepreneurs, ef fi cient coordination among different 
sectors of economy and diverse stakeholders is vital to promote green economy. 
The state’s actions are needed for coordination among diverse actors for long-run 
economic stability as markets alone cannot coordinate all economic activities 
and generate desired economic and environmental outcome, due to externalities 
and coordination failure among different sectors. As such there is a need of right 
mixture of state-market interactions.  
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   • Structuring market forces .  Markets  do not operate in a vacuum. Smooth 
functioning of markets requires certain institutional setting such as well de fi ned 
property rights, free functioning of market forces, and maintaining trust and 
legitimacy in the economic system. Effective role of the state is thus critical for 
smooth functioning and tapping the power of the market in facilitating innovation 
and guiding economic activities towards sustainable development path.  
   • Developing a shared vision and mobilizing diverse actors . Transition to green 
economy is a complex process, which interacts with social, political and cultural 
factors among various forces. It entails promoting different philosophical orien-
tation; a new attitude towards economy which recognizes that economic growth 
is not an end itself but a means to achieve human well-being. As such, it is 
important to develop a shared vision and mobilize collective actions for a sus-
tainable future – moving from quantity to quality of economic growth, from 
GDP to human well-being and quality of life, from economic growth to eco-
nomic security, from completion to cooperation and from individual to collective 
action. This demands an effective participative system of governance, where 
diverse actors such as the private sector, business community, civil society, 
market forces and the government act together to foster necessary conditions 
for innovation, investment and competition that can build a strong, stable and 
sustainable economy.  
   • Creating enabling environment for private sector . Private business and investors 
respond to incentives. Development accelerates when a society adopts institutions 
and policies that create incentives for its citizens to save, invest and innovate. 
Aligning  fi nancial, economic and market instruments to incentivize sustainable 
production and consumption practices and dis-incentivize unsustainable practices 
and lifestyles encourages investment in the green sectors. To foster a favorable 
environment for the private sector to embrace the green economy, it is necessary 
to set the right policy incentives for enterprises and consumers to invest in these 
green technologies.    

 These evolving tasks and responsibilities demand a new role of the state, moving 
from a command and control approach towards more transparent and accountable 
governance. Where the state and bureaucracy are capable of developing innovative 
policy options, the bene fi ts of a green economy can be maximized and negative 
impacts minimized, reconciling developmental and environmental goals.  

    5   Conclusion 

 The foregoing discussion suggests that a transition to a green economy will require 
a fundamental shift in the way we design and implement economic policies so that 
we can bring forward changes in current practices of production and consumption 
in the urban economy. In the process of greening the urban economy, market instru-
ments will become more important to stimulate innovation of new technologies, 
attracting investments in urban green sectors and enhancing eco-ef fi ciency to promote 
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urban economic growth without sacri fi cing environmental quality. Financial and 
economic instruments need to be applied judiciously in order to alter incentive 
structures and to induce necessary changes in production and consumption practices 
in the choices of different economic actors – including the private sector – thereby 
encouraging the development of green markets. Fiscal, monetary and trade policy 
as well as policies governing the private sector need to be aligned to incentivize 
sustainable production and consumption practices. 

 While economic instruments play a central role in in fl uencing the market, the 
role of state is also critical in order to guide transformation and facilitate green 
investment, green business practices and green consumption. This demands new 
methods of engagement with the private sector, business community and citizens. 
The state needs to create a space where markets and citizens can stimulate techno-
logical and institutional innovations for going green. This requires judicious use of 
regulatory instruments and establishing sound frameworks for making environmental 
considerations central to economic decision making, prioritizing government 
investment, and spending in areas that stimulate the greening of urban sectors and 
also to in fl uence the market. This entails making existing institutions more effective 
and functional at national and local levels in urban planning, developing transport 
systems, and promoting innovation and ef fi ciency in providing urban services.      
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  Abstract   Across the globe we  fi nd examples of local initiatives that stimulate 
green economies either led by communities themselves or through the formal 
engagement and mobilization of the public by local government and other local 
institutions. There are a huge range of sustainability projects and green businesses 
that bene fi t from local skills, innovation and community support. This chapter seeks 
to highlight how adopting a publicly ‘embedded’ approach, one that is culturally 
and socially-tied to local communities, will produce more lasting and equitable 
outcomes.  

  Keywords   Inclusive green economy  •  Community engagement  •  Wellbeing  
•  Behavior change      

    1   Introduction: Overview – Aims and Context 

 This chapter reviews public engagement as an embedded part of the move towards 
a green local economy. The term ‘public engagement’ refers to the involvement of 
people within a process – whether a commercial enterprise, community venture, the 
delivery of policy or otherwise. Engagement can occur at three levels:

   Cognitive – how people  • think  about things  
  Emotional – how people  • feel  about things  
  Behavioral – how people  • act  (Bobek et al.  2009  )     

 Local government has numerous tools to support community participation in 
green economies. The rationale for increased public engagement is that it will 
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increase trust, buy-in and, if the process is suf fi ciently open, can bring new ideas 
and innovation, improve the equality of impacts, promote longer term outcomes and 
wider uptake. 

 Furthermore, public engagement may also help address two challenges faced by 
local government and other actors in moving towards a ‘green economy’. Firstly, 
clarifying the direction and focus of green economic policy, and secondly, building 
local resilience in the face of increasing global connectivity.

    • Dialogue on future economic models:  The transition to a sustainable economy 
will require an open dialogue about economic policy in the context of promoting 
social and environmental wellbeing. According to the UN Environment 
Programme (UNEP), a green economy is “ an economy that results in improved 
human well-being and reduced inequalities over the long term, while not expos-
ing future generations to signi fi cant environmental risks and ecological scarci-
ties ” (Scrieciu  2010  ) . People’s well-being is a central concern for local 
government and therefore, public inclusion in the development, delivery and 
re fi nement of a green economy is vital.  
   • Interconnectedness and resilience:  A recent review of the 1972 ‘ Limits to growth ’ 
book indicates that the original forecast of correlated population, consumption 
and pollution growth still hold largely true today (see Fig.  1 ) (Hall and Day 
 2009  ) . These interrelated trends imply a green economy must address human 
interactions across a broad range of goods and services. Furthermore, these linkages 
are interacting on a global stage. As such cities cannot ignore the impacts of global 
markets to their local communities. For example, global food prices changes 
resulting in local food insecurity. In the face of such global socio-economic ties, 
a central element of promoting local green economies must be to build resilience 
within communities.     

 A summary of consultations running up to the Rio+20 Summit in 2012 in Brazil, 
the Caribbean, India and Mali, concluded that any new approach to economic devel-
opment would only be meaningful and legitimate if it is built on a set of broad 
principles: sustainable development, equity, resilience, accountability and citizen 
empowerment (IIED  2011  ) . In turn, the ‘green’ in green economy should not only 
be technocratic but tied to social objectives. 

 According to research in Bangladesh and Indonesia the characteristics of a sus-
tainable and socially inclusive business should comprise of:

   Provision of products, services or decent work to lower-income communities in • 
ways that stimulate more sustainable production and consumption patterns;  
  If outcompeting locally produced goods and services, then offer superior eco-• 
social qualities to existing options, and provide local employment;  
  A mixed-ownership economy;  • 
  Provision of new sources of capital to community members;  • 
  Access to new markets for communities on stable and transparent terms;  • 
  Transfer of appropriate technology and skills to community members;  • 
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  Generate a Return on Investment as part of a scalable business without future • 
reliance on external subsidies;  
  Support Good Governance and enabling conditions locally and nationally;  • 
  Involve participatory monitoring, evaluation and learning that address each • 
of the preceding characteristics to inform future strategy and operations (Bendel 
 2011  ) .    

 This chapter reviews four broad approaches to developing a more inclusive green 
local economy with case studies covering:

    1.    Information sharing  
    2.    Active involvement  
    3.    Policy and  fi nancial support  
    4.    Design, monitoring and evaluation      

  Fig. 1    ‘Limits to Growth’ model projections relating a growing population, resources and pollution, 
with an additional timescale between 1900 and 2100 (Hall and Day  2009  )        
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    2    Towards Inclusive Green Economies 

    2.1   Information Sharing – Awareness, Mutual Exchange 
and Skills Development 

 Local government can use a range of communicational tools to encourage community 
involvement in the green economy. One purpose for such information sharing is to 
promote changes in consumption behaviors and seek more sustainable economic 
outcomes (e.g. sorting of domestic waste to improve recycling value). 

 Passive and interactive communication about the potential bene fi ts of greener 
lifestyles can enable consumers to make more informed decisions. For example, 
in Munich, Germany, new residents receive an information package on green 
mobility opportunities, aiming to reduce their travel carbon footprint (UNEP 
 2011  ) . However, awareness of environmental priorities does not necessarily 
result in a positive behavioral response. A US study indicated that whilst 82% of 
Americans have good green intentions, only 16% actually ful fi ll these aims 
(OgilvyEarth  2011  ) . 

 Research suggests improved behavioral impact is made when interveners pro-
vide information during critical ‘life events’ of major change (e.g. moving house, 
childbirth and retirement), as well as where there is growing consensus between 
peers and community groups (Bobek et al.  2009 ; Christie et al.  2010  ) . Additionally, 
greater behavioral impact appears to occur when people not only receive informa-
tion passively but are also directly involved in green initiatives from the outset. 
A recent review of UK community engagement in the food sector found the greatest 
sustainability and behavioral impacts when such programs were inclusive at an 
early stage (CAG Consultants  2011  ) . 

 Listening to and understanding local producers and consumers are key steps to 
moving towards green economies. 

 One of local government’s objectives in promoting green economies should 
be to empower citizens, giving them the tools and information they need to 
make sound economic decisions of their own and contribute to larger economic 
debates. Information about policy decisions on the green economy and corpo-
rate decisions and practices should be freely accessible to the public. Legal 
frameworks also need to be in place to guarantee accountability and transpar-
ency, and build public con fi dence in formal institutions. Along with educational 
institutions and mainstream media, communication tools such as community 
radio, local newspapers and youth campaigns can be used to reach a more tar-
geted audience (IIED  2011  ) . 

 An International Finance Corporation study of water services for poor communi-
ties in Manila, Philippines illustrates the value (commercial, behavioral and sustain-
ability impacts) of early involvement by community groups, in terms of access to 
information and decision-making (Case Study  1 ).     
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    2.2   Active Engagement – Community-Led Eco-Enterprise 

 Community groups globally are already stepping-up to deliver the green economy 
by themselves. For example, in the city of Naples, Italy, various social enterprises 
are working to turn their city’s over fl owing waste into community resources (Case 
Study  2 ). 

  Case Study 1 Inclusive Information and Decision-Making in Manila Water 

 The ‘Tubig Para Sa Barangay’, or ‘Water for Poor Communities’ program, 
is based on a clear business case: underserved, low-income households are willing 
to pay for safe, reliable water; connecting them creates new markets and cuts 
costs arising from inef fi ciencies and illegal connections. Partnerships between 
local government, community-based organizations (CBOs) and the private 
utility, Manila Water, included communities in the design and implementation 
of new water supply systems. 

 Communities are central to Manila Water’s inclusive business model. 
By visibly placing water meters in side-by-side arrangements in public 
areas, meter monitoring becomes easier and the community can regulate 
itself as water use and fees become more transparent. In informal settle-
ments or very low-income areas where land ownership is a problem, 
bulk metering and cost-sharing programs support self-monitoring 
through collective responsibility. The community also assigns or elects 
individuals to administer collections, monitoring and maintenance, 
directly supporting local employment. These methods help build a sense 
of local ownership and responsibility that enhances the system’s good 
repair, promotes timely payment, and discourages water pilfering. This 
results in superior service and water quality for the community and 
lower costs for Manila Water. 

 By 2008, revenue generation had increased nearly 24 times, from ₱277 mil-
lion to ₱6.803 million since the start of the project in 1999. Water services 
reached 1.6 million people, 99% gained 24-h water availability, as compared 
to 26% in 1999. Customers pay 20 times less than previously charged by water 
vendors (per cubic meter rates). New work opportunities from fee collection, 
monitoring meters and pipe servicing have resulted in jobs bene fi tting over 
850 families. 

  Source : IFC  (  2010  ) . 
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  Case Study    2 Naples – Community Groups Tackle Naples’ Rubbish 
Problem 

 Since the mid-1990s, the southern Italian city of Naples and surrounding prov-
inces have struggled with the proper disposal of trash. Tensions peaked in 
2008, after municipal workers refused to pick up any more garbage, partly due 
to over fl owing land fi lls. Accusations of ma fi a involvement and government 
incompetence left citizens appalled over the piles of rubbish on the streets. 

 Neapolitans are now taking on their city’s trash problems.  Ambiente 
Solidale , a local civil society organization and others, are distributing recycling 
bins to homes and businesses throughout the region. Marginalized citizens, 
including local Roma, are employed as sorters to pick through glass, metal, 
textiles, and plastics. This work has inspired some towns, such as Portici, to 
achieve higher recycling rates than cities in wealthier Northern Italy. 

 According to Marco Traversi, Ambiente Solidale director, one trick to 
reduce municipal waste is to embed recycling as a habit with the young so it 
becomes second nature in adulthood. When Ambiente Solidale started in 2007, 
one of its  fi rst projects targeted elementary schoolchildren, teaching how to 
reuse and recycle waste. 

 Other tactics like  fl ash mobs and guerilla gardening are behind Naples’ 
grassroots cleanup.  CleaNap  uses social media tools to gather people quickly 
and clean up the city’s stunning piazzas, as well as separating heaps of 
rubbish. 

 Another group,  Friarielli Ribelli  (Rebel Broccoli), supports community 
gardening, as another step towards revitalizing Naples. Their self- fi nanced 
activities have created  fl owerbeds throughout the city and taught residents 
how to convert food waste into compost. 

 A new collection service,  Reteca , is collecting unwanted computers and 
other electronic gadgets; and another Ambiente Solidale initiative will stream-
line processing of used printer cartridges. Naples is searching for more ideas. 
The Euclid Network, a London-based NGO, has organized a competition to 
help fund social entrepreneurship ventures so Naples will not only clean up, 
but thrive. 

  Sources : Kaye  (  2011  )  and Halbert  (  2011  ) . 
  Links :  Ambiente Solidale :   http://www.ambientesolidale.it     
 Friarielli Ribelli:   http://friarielliribelli.blogspot.com/p/chi-siamo.html     
 Euclid Network:   http://www.euclidnetwork.eu     

 Municipal authorities should see such community actors as partners in building 
the green economy. Councils should work with them to stimulate activities through-
out their cities. For example, the London Borough of Lambeth, UK, has embraced 
the ‘Transition Town Brixton’ movement with  fi nancial, information and research 
support, supporting the creation of a local currency, recycling, and renewable energy 
generation (Case Study  3 ). 

http://www.ambientesolidale.it
http://friarielliribelli.blogspot.com/p/chi-siamo.html
http://www.euclidnetwork.eu
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continued

  Case Study 3 Transition Brixton 

 Transition Town Brixton (TTB), following the example of other transition 
towns across the globe, is seeking to respond to the pressure of Peak Oil and 
climate change. As a community-led organization it’s activities include: set-
ting up a local currency, the ‘Brixton Pound’; Community renewable energy 
project ‘Brixton energy’ and a zero waste initiative ‘Remade in Brixton’. The 
London Borough of Lambeth has supported these initiatives that together are 
promoting local businesses, employment, low carbon development and com-
munity resilience. Lambeth has a population of 270,000 with Brixton its 
administrative and commercial center. 

 ‘ Brixton Pound’  – In 2009, Brixton launched its own currency. There are now 
more than 130 business accepting and trading in ‘ B£s ’. More than B£35,000 
is ‘sticking to Brixton’. The currency stimulates an independent local econ-
omy and conversations about localization. More of the money spent in Brixton 
stays there, helping local businesses thrive in the face of recession and 
increased competition. It also helps reduce Brixton’s carbon footprint by 
supplying more of its needs locally. Lambeth Council supports the B£ with 
funding and in-kind support, as well as an online B£e-currency pilot   .

       

 ‘ Brixton Energy ’ – aims to put solar panels on the Loughborough housing 
Estate. It involves Lambeth Council, the Low Carbon Zone, United Residents 
Housing and the Loughborough Estate Management Board. Brixton residents 
can invest in a Community Share Offer. The project aims to:

   Generate local energy, as ‘Brixton Energy’  • 
  Develop a community investment vehicle  • 
  Increase resilience by reducing dependence on big utilities  • 
  Use pro fi ts to educate about energy ef fi ciency, tackle fuel poverty and • 
develop partnerships to provide energy ef fi ciency services  
  Provide training and employment for local people    • 
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 Another UK example of a regional green economy partnership is Sustainability 
West Midlands, which brings together environmental leaders from local government, 
voluntary groups, housing associations, private sector and academia. Importantly, the 
program invests directly in providing guidance and skills to community groups. They 
have trained and now support 40 community mentors to help convene new commu-
nity eco-enterprises in councils across the region (   Ross  2011  ) .        

    2.3   Incentives – Policy and Financial Support 

 Local government can help to set the context within which to inspire and guide new 
inclusive green businesses. Funding and supporting such work during a time of 
economic downturn is tough but, if well designed, can bring savings to service 
delivery, cut clean-up costs, stimulate income generation, skills development and 
other environmental bene fi ts. 

 In the run up to the UN climate negotiations, the city of Durban innovatively 
addressed the opportunity of the thousands of delegates attending the meeting 
through a new carbon credit initiative (Case Study  4 ).    

 ‘ Remade in Brixton ’ – A community-led zero-waste initiative, focusing on 
waste prevention, repair, reuse and recycling. The TTB team engages with 
residents, businesses and schools to promote local waste reduction, reuse and 
recycling. They also develop skills of remaking and repair that are vital to the 
creation of local green enterprises and sustainable employment. 

  Sources : LGID  (  2011  ) . 
  Links : Brixton Pound:   http://brixtonpound.org     
 Transition Town Brixton:   http://www.transitiontownbrixton.org     

Case Study 3 (continued)

  Case Study 4 Innovative Funding for Climate Adaptation Enterprises 

 In an effort to offset emissions from the UN Climate negotiations the govern-
ment of Durban set up a carbon credit scheme. The scheme enabled delegates 
to invest in local reforestation, employing local people to replant native 
trees. The initiative implicitly ties-in several sustainability strands together – 
biodiversity rehabilitation, income generation, skills development, and off-
setting carbon emissions through a market-based mechanism, the ‘ Community 
Ecosystem Based Adaptation ’ (CEBA) initiative. 

continued

http://brixtonpound.org
http://www.transitiontownbrixton.org
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    2.3.1   Inclusive Markets for Natural Capital 

 Building market economies around biodiversity and ecosystems has a strong base. 
Economists estimate that losses in global biodiversity cost trillions of dollars annu-
ally and directly affect people’s quality of life and future well-being. 

 Policy makers have proposed various market tools to better secure natural capital. 
One such tool is called ‘Payments for Ecosystem Services (PES)’. PES recognizes 
that local communities are dependent on ecosystems for their livelihoods and cul-
tural traditions. For example, over 90% of the world’s poorest people are estimated 
to depend on forests. PES can help the better valuation and sustainable management 
of ecosystems through supporting these communities (Forest Trends  2011a  ) . 

 However, this type of  fi nancial tool has not always been successful in delivering 
equitable bene fi ts to communities and requires careful implementation. Some risks 
include:

   It only recognizes the human value of ecological systems, and does not help • 
protect other services. Bundling of services might go some way to overcoming 
this problem.  
  Participation can be dif fi cult for poor communities. They may lack land titles or the • 
necessary knowledge to manage administrative tasks required by PES schemes;  

Case Study 4 (continued)

 eThekwini’s deputy head of environmental planning and climate protection, 
Debra Roberts, said; “ The Durban Ceba Initiative is one of the most exciting 
elements of the city’s broader COP17 greening program. It has been adopted 
as the of fi cial voluntary offset mechanism for COP17. Delegates, corporates 
and residents of Durban will be able to contribute towards the project by 
buying ‘Ceba credits’ to play their part in helping offset the environmental 
impact associated with hosting COP17 ”. 

 She explained: “ Each Ceba credit will cost about $10 (R80) and the 
money raised will be used for the of fi cial Ceba greening site along the Umbilo 
River catchment area. Unemployed people from the neighboring commu-
nities will then be employed as ‘green collar’ workers to  fi rst remove alien 
plants and trees. ” 

 Part of the money will be used to plant indigenous trees along the Umbilo 
River, with the pilot reforestation site located at Paradise Valley, near Pinetown. 
The project is a community-centered climate adaptation model. “ We want this 
project to not only bene fi t the ecological sustainability of the river, but the 
social sustainability of poor communities along it. ” 

  Source : ICLEI news, accessed online 3 Dec 2011   http://www.iclei.org/
index.php?id=12500     

  Link : Durban CEBA   http://durbanceba.org     

http://www.iclei.org/index.php?id=12500
http://www.iclei.org/index.php?id=12500
http://durbanceba.org
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  Further impoverishment of the poor might occur (e.g. if they are required to pay • 
for services that were previously provided for free);  
  There are dif fi culties in attributing an economic value to environments of high • 
cultural value (Wertz-Kanounnikoff  2006  ) .    

 PES can exacerbate problems where land tenure is insecure. Case studies show 
that there is the potential for marginalization, repression, exploitation and the inter-
nal division of communities (ELDIS  2011  ) . It’s estimated that indigenous peoples 
and local communities hold de fi ned land tenure rights in only 2% of forests through-
out Africa .Yet conservationists have long pointed out that “ the recognition of indig-
enous rights to forest-resources management leads to successful management 
practices ” (Ecosystem Market Place Community Portal  2011  ) . 

 Recognizing these challenges, ‘Forest Trends’, a global forest coalition, has set 
up a ‘Communities & Markets’ program to promote community participation in 
market-based conservation mechanisms. The program aims to promote awareness 
about the value of community engagement for effective conservation and seeks to 
strengthen community capacity to participate in and bene fi t from PES schemes 
(Forest Trends  2011b  ) . Projects in Uganda and elsewhere highlight the importance 
of local government investing in good governance, transparency and community 
engagement if they are to be trusted by international ecosystem and climate adapta-
tion investors. Local governments need to increase the level of community-owned 
and administered land to bring wider community bene fi ts from PES and similar 
mechanisms.  

    2.3.2   Sustainable Procurement 

 Sustainable procurement is another important tool to shift businesses towards more 
inclusive and green outcomes. Local government can encourage business to adopt 
clear environmental and social objectives through applying clear sustainable pro-
curement criteria (ICLEI  2007  ) . For example, Queensland State Government in 
Australia has incentivized Biodiversity Conservation enterprises through their com-
petitive tendering-criteria. They invite organizations to develop innovative, semi-
permanent and low impact sustainable nature-based tourism accommodation 
throughout Queensland. Their assessment rating tool at the ‘Expressions of Interest’ 
stage seeks proposals that demonstrate harmony and integration with the natural and 
cultural values of a site through: appropriate facility layout and design; construction 
materials and methodologies; energy, water and waste management; and operational 
and visitor protocols and activities. Community inclusion and bene fi ts are a central 
part of their assessment criteria (Queensland State Government  2011  ) .  

    2.3.3   Local Governance for Inclusive Environmental Mainstreaming 

 The International Institute for Environment and Development (IIED) reviewed the 
local governance conditions required for successful environmental mainstreaming. 



185Local Sustainability: Driving Green Urban Economies Through Public Engagement

This is important in setting the context for green economies. Conditions that better 
integrate environmental and social objectives into policy include:

    1.    Legislative system: Supporting environmental protection and social justice.  
    2.    Institutional mandate: All sectorial and decentralized institutions tackle environ-

ment as a cross-cutting issue within their work;  
    3.    Public concern: Public demands to tackle environmental degradation and care 

for environmental assets are signi fi cant and well-expressed;  
    4.    Public and media advocacy: Mass organizations and NGOs are able to raise 

dif fi cult policy issues in relation to the green economy.  
    5.    Leadership: Government and local leaders prepared to listen, to change policy, to 

act and to be accountable;  
    6.    Communication and transparency: Offer many ways to access, share and feed-

back information about environment-society-economy links;  
    7.    Cooperation: Shared initiatives and processes allowing actors to collaborate 

(adapted from IIED  2010  ).      

 With the right policy frameworks in place, local government can create the 
space for like-minded businesses, entrepreneurs, investors, academics, and com-
munity groups to cooperate over the future development of a local green economy 
(   Monaghan  2011 ). This convening and facilitating role appears to be an important 
component to mobilizing inclusive green economies.   

    2.4   Design, Monitoring and Evaluation 

 Before embarking on any participative approach local government needs to be clear 
about the design of that process. A group of UK charities undertook a two-and-a-
half year research project exploring how and why individuals participate in their 
communities, producing the ‘ Pathways through participation ’ report. They made 
three key  fi ndings for those who wish to foster community participation, in this 
instance, towards building a green economy:

    1.    Participation is personal – it must be viewed  fi rst and foremost from the perspec-
tive of the individual/s taking part;  

    2.    Participation can be encouraged and made more attractive – opportunities need 
to respond to people’s needs, aspirations and expectations;  

    3.    Signi fi cant barriers to participation can be entrenched – issues of power and 
inequality in society are critical to understanding how and why people get 
involved and stay involved (Involve  2010  ) .     

 The report recommends being realistic about what participation can and cannot 
achieve – “ policymakers [need] to be clear about the purpose of the participation 
they want to see happening…It also requires institutions, organizations and groups 
to recognize that participation is dynamic and that opportunities need to be 
 fl exible ”. 
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 In  2002 , Dr. Minu Hemmati undertook a global review of leading participative 
examples that had produced positive sustainability outcomes and good governance. 
Based on these  fi ndings, Hemmati recommended steps for designing effective par-
ticipative processes. Whilst the steps refer to multi-stakeholder contexts, they are 
still relevant for local governments when seeking a participative model to delivering 
a green economy (Fig.  2 ).  

 A variety of participative tools can be used to promote engagement. Table  1  lists 
examples of the types of tools commonly applied. Some participative resources are 
also available online. For example, ‘Involve’ developed a free tool providing sup-
port for planning participative processes, ‘peopleandpariticipation.net’ (Involve and 
Headshift  2011  ) .  

 Assessing the progress towards delivering a green economy, particularly the 
sustainability impacts and degree of engagement of local communities, depends 

  Fig. 2    Key steps in participative processes – overview       
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upon effective design and monitoring throughout the process. A planned participative 
process and monitoring system helps identify whether the tools being used are suc-
cessful, and highlights whether policies need changing to improve impacts 
(Cranidge  2011  ) . 

 Indicators for assessment can be formed through a participatory process allow-
ing individuals to better use and learn from them. Social, ecological and economic 
indicators need to be aligned with local government policy areas and accountability 
frameworks (Berlin and Hunter  2011  ) . For example, the ‘development dividend’ 
developed by David Disch is a simple set of 15 indicators, assessing local and com-
munity bene fi ts of projects which has been applied to assess various bio-energy 
projects globally (see Table  2 ) (SEI  2011  ) .  

 Another free online resource developed by WWF-UK and CAG consultants, 
called ‘ The Community Engagement and Sustainable Development Tool ’, speci fi cally 

   Table 1    Participative tools for an ‘inclusive’ green economy   

 Type  Methods 

 Information sharing  Community fairs 
 Workshops 
 Conferences and seminars 
 Open days and drop-in sessions 
 Discussion packs 
 Outreach processes 
 Road shows and exhibitions 
 Web-based, new media 
 Marketing campaigns 
 Advise centers 
 Networks 
 Observational experiences e.g. site visits, smart metering 

 Direct involvement  Community ‘lifestyle’ projects 
 Energy Service Companies (ESCOs) 
 Micro-renewables 
 Housing development associations 
 Food cooperatives 
 Green apprenticeships e.g. groundwork UK 

 Incentives – policy and  fi nance  Grants 
 Tax breaks 
 Payments for Ecosystem Services (PES) 
 Bonds/guarantees 
 Policy guidance 
 Funding skills development e.g. partnering with local 

universities and colleges 
 Design, monitoring, evaluation  Focus groups 

 Opinion polls 
 Surveys and questionnaires 
 Consultation documents 
 Interviews 
 Carbon footprinting 

  Adapted from: Dialogue by Design  (  2011  ) , Whitmarsh et al.  (  2011  ) , and Monaghan (2011)  
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measures the impact community engagement has on changing and maintaining 
behaviors towards sustainable lifestyles (Cranidge  2011  )    

    3   Future Opportunities? 

 Integrated approaches, such as the One Planet development model developed by 
WWF and later adopted in the UK (Sutton and Brighton), USA (Sonoma Mountain 
Village), and Portugal, with others planned in South Africa, China, Australia, and 
Canada, offers a good model for inclusive green economies (Bioregional  2011  ) . 
This is because they set combined well-being and environmental objectives as their 
starting point, rather than focusing on economic growth objectives in isolation. 

 The discussion and case studies included here highlight that local government 
need to undertake a package of measures to ensure communities are engaged and 
able to bene fi t from green economies. Such measures need to target all three areas 
of public engagement: cognitive understanding (via information sharing), emotional 
involvement (information and direct participation) and behavioral engagement 
(resources, training, information, active involvement). Successful engagement in the 
future will bene fi t from an ‘active research’ approach, applying learning (positive 
and negative) from collaborative initiatives to  fi nd effective ways of joint-working. 
Whilst each local government and community is unique, there are many common 
experiences to community engagement. Sharing on regional and international scales 
will also help to identify alternative approaches and solutions. 

 Many recent examples of the shift to local green economies are coming from 
communities themselves, as exempli fi ed by the Transition Town movement and 
others. Such locally grown movements can often hit road blocks created by local 
government themselves, from legal barriers, bureaucracy in planning or shifting 
priorities of political parties. Local government needs to be a facilitator and enabler, 
rather than an obstacle in this area. This will be vital to support resilient, innovative, 
and progressive local economies in the long term.      

   Table 2    ‘Development Dividend’ sustainability indicators   

 Environmental  Economic  Social 

 Does the project reduce • 
local air pollution? 

 Does the project create • 
new employment? 

 How did the project involve • 
local stakeholders? 

 Does it reduce local water or • 
soil pollution? 

 Does it source material or • 
inputs from local supplies? 

 Does it have a clear rural • 
and/or pro-poor focus? 

 Does it reduce natural re-• 
source degradation? 

 How does it initiate tech-• 
nology transfer? 

 Does it contribute to health • 
and safety standards? 

 Does it improve waste mana-• 
gement? 

 Does it extend public • 
infrastructure? 

 Does it share some of the • 
pro fi ts? 

 Does it ‘green’ the energy • 
production? 

 Does it contribute to the • 
energy security of the 
country? 

 Does it provide training • 
and education? 
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  Abstract   Ten years ago in Johannesburg, there were over 6,000 communities 
across the world that had taken tangible steps towards implementing sustainability. 
However, while many have conducted visioning exercises and hired consultants to 
draw-up sustainability plans, far too often those plans remain on the shelf. In short, 
we face an implementation gap. Barriers to implementation are less about our 
technical capacity – we know enough about viable alternatives and solutions – and 
more about the mobilization of citizens and their governments to enact structural 
change. In addition, communities are struggling to deliver on the holistic promise of 
sustainability. Sustainability suffers from policy in fl ation of increased expectations 
to deliver development that is economically, socially, and environmentally sound, 
yet has failed to acknowledge the increasing capacity gap for implementation. We 
have made great progress on both the economic and environmental dimensions, 
well encapsulated by the burgeoning green economy. However, Agyeman et al. 
    (  2003  )  and others remind us that the social aspects of sustainability are lagging. 
The purpose of this chapter is to address these two implementation gaps: mobilization 
and socializing sustainability. Our approach to these challenges is framed within the 
context of two concepts: sustainable community development and the social economy. 
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It is our hope to contribute to the discourse surrounding sustainable development 
and to offer insights, drawn from our research, into how to mobilize sustainable 
forms of development that offer a truly balanced and holistic interpretation of the 
sustainability ideal.  

  Keywords   Sustainable community development  •  Social economy  •  Implementation 
gap  •  Local government      

    1   Introduction 

 The Rio+20 event provides a timely opportunity for re fl ection and reconsideration 
of how to continue to advance the cause of sustainable development. At the time of 
the original summit in 1992, we were witnessing the dawn of more mainstream 
public awareness about environmental issues. This was marked in Canada with 
massive environmental protests (e.g. Clayoquot Sound), federal government round-
table initiatives, and the mainstream appeal and purchase of green products (real or 
not). This awareness, however was not ably matched by a capacity to implement and 
offer tangible examples of how to live, do business, travel, and eat in sustainable 
ways. The machine of protest and awareness-raising had not had the time or 
resources to adequately invest in solutions. The end result was an implementation 
gap that explains, in part, a waning of public interest and commitment to meaningful 
change for sustainability. 

 In 1992, the ingredients for change included awareness and some level of political 
engagement, but not the technical capacity for meaningful, structural change. 
Addressing this gap has been perhaps the most exciting aspect of the past 20 years – in 
Canada and internationally – as there has been an explosion of innovative solutions 
in planning, design, transportation, infrastructure, education, food production and 
distribution, and so on. It is no longer possible to be a generalist in the sustainability 
sector due to the myriad of advanced specialties. 

 By 2002, there was an increasing sense of crisis, as knowledge about the state of 
a wide range of global environmental systems – from climate, water, biodiversity, 
deserti fi cation – showed a continued trend in negative directions. Ko fi  Annan, the 
then secretary-general of the UN, laid out the goals of the Johannesburg summit 
quite clearly. He stated that humanity was at a critical juncture and that we had a 
choice: we could choose despair, an uncertain future, and con fl ict over resource use, 
or we could choose hope, a future that is better for people and better for the environ-
ment (Annan  2002  ) . Unfortunately, for much of the past decade, we have chosen the 
status quo and postponed making that choice. 

 Now in 2012, despite all of our technical capacity – known and proven strategies 
for how to live and do business in more sustainable ways – we  fi nd ourselves facing 
another implementation gap. Communities across Canada have conducted visioning 
exercises and hired consultants to draw-up sustainability plans only to have too many 
of those plans remain on the shelf. In short, we face another implementation gap. 
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This time, however, the barriers are less about our technical capacity – we know 
enough about viable alternatives, solutions – and more about the mobilization of 
citizens and their governments to enact structural change. A second barrier concerns 
our inability to deliver on the holistic promise of sustainability. Sustainability suffers 
from policy in fl ation of increased expectations to deliver development that is eco-
nomically, socially, and environmentally sound, yet has failed to acknowledge the 
increasing capacity gap for implementation. We have made great progress on both 
the economic and environmental dimensions, well encapsulated by the burgeoning 
green economy. As Agyeman  (  2005  )  and others remind us however, the social 
aspects of sustainability are lagging. 

 The purpose of this paper is to address these two implementation gaps: mobiliza-
tion and socializing sustainability. Our approach to these challenges is framed 
within the context of two concepts: sustainable community development and the 
social economy. It is our hope to contribute to the discourse surrounding sustainable 
development and to offer insights, drawn from our research, into how to mobilize 
sustainable forms of development that offer a truly balanced and holistic interpre-
tation of the sustainability ideal.  

    2   Sustainable Development and Sustainable 
Community Development 

 Sustainable development is a concept that has achieved widespread recognition in 
the public, private and NGO sectors, yet at the same time it has been interpreted in 
different and often competing ways. Despite the diverse and contested meanings 
attached to concepts of sustainability, they all fundamentally begin by recognizing 
the mismatch between increasing human demands on the Earth and the ability of 
 fi nite natural systems to cope with those demands (Williams and Millington 2004). 

 Sustainability is used at a variety of spatial scales, from the global to the local 
and there have been different approaches proposed for implementation. At global 
and national levels, the Rio commitments to Agenda 21 and the Johannesburg plan 
of implementation demonstrate the political commitment to sustainable develop-
ment, although concrete actions are more dif fi cult to identify. The private sector has 
also begun to make credible commitments towards sustainability, despite the fact 
that for many businesses, the term has been interpreted to mean staying in business. 
However, it is at the local level where signi fi cant action towards implementation can 
be observed (Beatley  2000 ; Roseland 2012). 

 Over 6,000 local governments from across the globe have committed to planning 
processes to make their communities more sustainable (ICLEI  2002  ) . Many com-
munities have incorporated sustainable development principles into their community 
vision statements and decision-making processes. 

 A focus of sustainable development at the local level explicitly acknowledges 
that we all live in local communities where our everyday actions contribute to 
environmental, social and economic problems, and therefore it is at the local level 
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that solutions need to be developed through a culture of community involvement, 
multi-stakeholder participation and consensus-building that our cities and commu-
nities will be made more sustainable (Otto-Zimmermann  2002  ) . Local governments 
also play a crucial role in sustainable community development as it is in local com-
munities where the tangible impacts of global social, environmental and economic 
trends play out, as well as being the locally elected, representative and accountable 
bodies responsible for local decision-making (Brugmann  1994 ; Parkinson and 
Roseland  2002 ; Roseland 2012). 

 If local governments are to serve as solutions to local and global environmental 
problems, they need to build capacity to address those problems in a more integrated 
manner. Sustainable Community Development (SCD) provides a “systems approach” 
that recognizes that local communities are complex systems with multiple inter-re-
lationships at different scales (rural/urban, local/national/global) and among dif-
ferent issue-based sectors (e.g. the linkages between local air quality, transportation 
planning and land use densities) (Connelly et al.  2009  ) . SCD involves widespread 
community awareness-raising and integrated municipal involvement aimed at bringing 
about a shared understanding of what sustainability means and how to achieve it 
throughout all sectors of municipal government and the wider community (James and 
Lahti  2004 ; Gruder et al.  2007  ) . 

 Sustainable Community Development (SCD) has the potential to address these 
issues due to the focus on integration at the local level and the connections that can 
be made by mobilizing citizens and governments to take action on critical issues 
speci fi c for their communities. SCD applies the concept of sustainable development 
to the local or community level by integrating sustainable development principles, 
long-term planning processes and speci fi c community priorities. The community 
capital framework (see Fig.  1 ) is a useful way of framing the complexity of integrated 
development at the community scale and to describe the meaning and objectives of 
SCD. The key to integration is capacity-building and mobilization of citizens and 
their governments in the coordination, balancing and catalyzing community capital 
(Roseland  2012  ) .  

 However, in both the sustainability literature and in practice, there has been a 
lack of emphasis placed on the relationships between social, cultural, economic and 
equity issues and the environment – issues that in most communities remain politi-
cally sensitive (Pugh  1996  ) . Sustainability practice suggest that much of the focus 
has been on reducing the environmental impacts of development (Kenworthy  2006 ; 
Mazza and Rydin  1997  ) , particularly in areas that lend themselves more readily to 
quanti fi cation, measurement and win-win solutions such as air quality, transportation, 
and waste management. These types of initiatives tend to avoid political con fl icts by 
focusing on technological solutions and ef fi ciency arguments to promote change, 
rather than addressing more con fl ictual social issues around equity and justice. 
The recycling movement that began in the 1980s under the blue box program is a 
good example. While promoted under the motto of “reduce-reuse-recycle”, the 
social and political consequences of addressing issues around over-consumption 
were dominated more by the technological  fi x of sorting recyclables. One promising 
approach to address this gap is the social economy.  
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    3   Social Economy/Community Economic Development 

 The social economy has emerged as a community response to negative impacts of 
social and economic restructuring. The social economy suffers from de fi nitional 
confusion (see    McMurtry  2009  ) , however, it has been loosely de fi ned to include 
activities by democratically controlled organizations that integrate a social and 
economic mission (Lionais and Johnstone  2009 ; Neamtan  2009 ; Amin et al.  2002  ) . 
The social economy provides an inspirational alternative of how communities and 
organizations are addressing new and complex social, economic and environmental 
challenges. Despite many similarities in terms of core values and objectives, there 
has been little dialogue in theory or in practice between social economy and sustain-
ability researchers and practitioners. 

 The social economy can be de fi ned to include those organizations and asso-
ciations that use the market to pursue explicit social objectives. The size, scope 
and impact of the social economy vary greatly from region to region across 
Canada. In Quebec, the social economy emerged as a form of economic activity 
that re fl ected distinct social and cultural values. The Chantier de l’economie 
sociale de fi ned the social economy as an overarching concept that uni fi ed a vari-
ety of pre-existing non-pro fi t, mutuals, cooperative and community economic 
development (CED) initiatives under a common framework that was able to gain 
legitimacy and support from the province. Elsewhere in Canada, the social econ-
omy is less advanced and less organized, despite the long history of non-pro fi t 
societies, cooperatives, mutual associations and foundations that pursue eco-
nomic activities for social gain. Despite the lack of a national policy framework 
for the social economy and de fi nitional variability, researchers have estimated 
the scale of social economy be $79.1 billion in Canada (7.8% of GDP), employ-
ing over two million people annually and is growing rapidly (Amyot et al. 
 2010  ) . 

  Fig. 1    Community capital 
framework       
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 In the US, the Obama administration has signaled commitment to setting up an 
Of fi ce of Social Entrepreneurship that would promote social entrepreneurship and 
non-pro fi t action to address community problems by creating funding programs 
that reward innovation, tax incentives for partnerships between non-pro fi ts and 
businesses and new development aid that better mirrors the existing  fl exible supports 
for the private sector. Social economy organizations are also mobilizing and devel-
oping partnerships internationally through the International Centre of Research and 
Information on the Public, Social and Cooperative Economy (CIRIEC) that ensures 
that the social economy is part of discussion of global problems, such as through the 
World Social Forum. 

 The social economy  fi eld is evolving rapidly. Faced with growing demands for 
social service provision and declining government grants, many non-pro fi t societies, 
cooperatives and mutual associations are turning to social enterprise ventures in 
which they sell or provide goods and services to the market to serve social and eco-
nomic purposes, while returning pro fi ts to the organization rather than maximizing 
pro fi ts to shareholders. Recent crises of rising energy costs, rising food costs and 
global  fi nancial system collapse and the resulting economic bail out have only 
increased interest in the potential of alternative economic models such as the social 
and green social enterprises. 

 For decades, the primacy of economic development through the freeing of mar-
kets from government intervention dominated economic, social and environmental 
policy. However, the optics of the global economic recession that emerged out of the 
sub-prime lending bubble and the resulting billion dollar bail outs for large corpora-
tions that were “too big to fail” while individuals and communities experienced the 
brunt of the fallout has led many to question the focus of our social, economic and 
environmental policies. As a result, there is increasing interest in local and regional 
initiatives and organizations that are able to use the economy to achieve explicit 
social and environmental outcomes. 

 Despite the promise of the SE to deliver an economy that is more responsive to 
local needs, that is more equitable and more just, SE approaches have been criti-
cized for not addressing societal transformation, for paying limited attention to 
environmental concerns and often working to maintain existence on the margins of 
the larger capitalist system, and in fact embrace the mainstream system in its 
approach (Amin et al.  2002  ) . For example some food banks working under the 
charity model can be considered in a similar manner to the blue-box recycling 
program discussed above. Food banks play a critical and much needed role in pro-
viding food for people facing hunger, yet have also been criticized for depoliticiz-
ing hunger and poverty and contributing to resolving agribusiness’s waste problem 
through federal tax incentives for corporate food donations of inadequate, inappro-
priate and unstable food (Poppendieck  1999  ) . In essence, food banks working 
under the charity model have provided the impression that corporations (or indi-
viduals) clearing their shelves of spoilt and nearly spoilt food are addressing issues 
of poverty and hunger.  
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    4   The Green Economy: Convergence of Social 
Economy/CED and SCD 

 In the post-Rio+20 decade, how will we ensure that we take action and make a con-
scious choice for a hopeful future, rather than one of despair at global and local 
scales? The Rio+20 process has identi fi ed the potential of a new “Green Economy” 
as a means of shifting us back from the brink and placing us on the path for hope. 
However, focusing on the green economy without attention to how we mobilize 
citizens, build capacity and provide supportive social infrastructure for innovation 
is likely to lead us down the path of the status quo. There exists considerable potential 
for bridging sustainable community development and social economy approaches – 
bringing environmental considerations into the social economy and using the social 
economy to advance equity concerns within sustainability. One way to think about 
this potential convergence in theory and in practice is through recognition of the 
shared values, underlying concepts and worldviews that exist for strong sustainable 
community development and strong social economy (Connelly et al.  2011  ) . 

 Williams and Millington (2004) have characterized the diversity of de fi nitions 
for sustainability along a spectrum from weak to strong sustainability based on 
underlying concepts and worldviews of the relationships between the environment, 
economy and society. At a conceptual level, weak SCD approaches recognize that 
economic growth needs to do a better job of accommodating environmental issues, 
but fundamental changes to the concept of growth are unnecessary. Weak SCD 
approaches can be characterized as taking a human-centered approach to human-
environment relations that assumes that environmental (and social) problems will 
be resolved through technological changes, more economically ef fi cient use of 
resources, and substituting manufactured capital for depleted natural capital. 

 In contrast, strong SCD approaches begin with an explicit recognition of the 
 fi nite nature of the Earth and the need to reduce demands placed on it. Substitutability 
of manufactured capital for natural capital is limited by environmental characteris-
tics of uncertainty and irreversibility. From a strong SCD perspective, well-being 
can be enhanced through development of different forms of community capital 
(social, human, cultural, physical, economic and natural) (Roseland  2012  )  and not 
just through quantitative measures of growth, wealth and consumption. Collective 
action,  fi nite limits to growth and social innovation are at the core of the strong 
sustainability perspective and solutions to local and global environmental problems 
are rooted in social rather than technological change (Rees  1995  ) . 

 Similar to SCD, conceptual debates about social economy activities represent a 
spectrum; from weak to strong, from high road to low road (see Lewis and Swinney 
 2007  ) , or from pragmatic to utopian (Fontan and Shragge  2000  ) . Weak SE approaches 
are criticized for not addressing societal transformation, providing minimal attention 
to environmental concerns and often working to maintain existence on the margins 
of the larger capitalist system, and in fact embrace the mainstream system in its 
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approach (Amin et al.  2002  ) . Strong social economy initiatives on the other hand 
are focused on community-based actions that incorporate the principles of equity, 
redistribution, solidarity, mutuality and meeting social needs rather than maximizing 
pro fi t (Pearce  2003  ) . A critical point of differentiation is whether social economy/
enterprise activities are able to generate their own capital, rather than relying on an 
ongoing subsidy from the derivatives of the mainstream economy and the politics 
of redistribution.  

    5   Examples from Canadian Cities 

 Canadian cities of all sizes have made commitments to move their cities towards 
sustainability. There are numerous concrete examples of cities that have been 
successful in implementing their sustainability projects or initiatives. Each year, the 
Federation of Canadian Municipalities (FCM) recognizes the efforts of municipalities 
that have implemented innovative sustainability projects in a range of categories 
with their Sustainable Community Awards (see Table  1  for select summaries of 
2011 award winners).  

 These examples offer proven solutions and tangible alternatives to business as 
usual and more of them are needed. They provide tangible improvements to the 
natural environment and in most cases represent signi fi cant cost savings to the 
municipality. Projects such as these will not however transform our cities into more 
sustainable places on their own. These examples demonstrate that while Canadian 
cities have been effective at making the connections between environment and eco-
nomic concerns by relying on an ecological modernization framework of techno-
logical innovation and  fi nancial incentives to drive ef fi ciency (Fisher and Freudenburg 
 2001  ) , they continue to struggle with incorporating social justice concerns that other 
researchers claim are at the heart of sustainability (Agyeman and Evans  2004  ) . 

 While these are noteworthy and innovative examples at addressing environmental 
concerns in cities, they represent the “low-hanging fruit” – those changes that are 
easiest to make because they do not challenge the status quo. They make  fi nancial 
sense and are focused on the relationships between the environment and the economy 
however they do not address the political con fl icts between environment, economy 
and equity goals that are at the heart of sustainable cities (Campbell  1996  ) . 

 In addition, these types of environmental issues are also commonly thought of as 
the “business” of local government (i.e. municipal infrastructure) (Evans et al.  2005  ) , 
areas where local government has jurisdiction and control, further reinforcing the 
bias towards environmental issues in local government sustainability initiatives at 
the exclusion of social justice and equity issues (Saha  2009  ) . 

 Many Canadian cities have initiated sustainable development projects in areas 
such as green building programs, affordable housing, open space preservation, 
recycling, climate change, and smart growth, but they are largely occurring on a 
project-by-project or issue-oriented basis rather than being connected and integrated 
throughout municipal governments and their larger communities. 



199We Know Enough: Achieving Action Through the Convergence of Sustainable...

   Table 1    Selection    of FCM sustainable community award winners 2011 (Adapted from FCM  2012  )    

 Category  Winner 

 Brown fi elds  The Town of Blue Mountains (ON) new municipal building 
was developed on a brown fi eld site to spur revitalization 
of a historic part of the community and to promote 
additional in fi ll development. The LEED Gold green 
building certi fi cation also serves as a model of how energy 
ef fi cient design can reduce operating costs for future private 
sector developments. It is expected that the project will 
result in improved property assessments and sales tax 
revenues from new surrounding businesses 

 Energy  The City of Medicine Hat (AB) set goals of community-wide 
residential energy consumption reductions and targets of 
25% renewable energy sources by 2025. A conservation 
charge was added to utility bills to raise awareness among 
city residents about the cost of energy use and to establish 
local renewable energy projects 

 Neighborhood development  The City of Burnaby (BC) and the SFU Community Trust 
engaged in a cooperative planning process to develop 
UniverCity, a mixed-use and transit-oriented neighborhood 
based on sustainability principles. UniverCity is currently 
home to 3,000 residents within walking distance to the 
University and live in homes that use 13% less energy than 
the Metro Vancouver average and plans are underway for 
the development of a neighborhood energy utility that 
would provide for all space and hot water for the campus, 
reducing GHG emissions by over 10,000 t per year. 
Revenues from the development have allowed for the 
creation of a $25 million endowment to support sustainability 
teaching and research at SFU 

 Waste  The Regional District of Nanaimo (RDN) (BC) began their 
Zero Waste Program in 2002 with a goal of reaching a 75% 
diversion rate by 2010. While not reaching that interim 
target, they have achieved a diversion rate of 70% by 
implementing a waste licensing system, expanded disposal 
bans, single-family organics collection and education and 
promotion. Per capita waste disposal has decreased, the 
RDN has saved $16 million in capital costs by extending the 
life of the land fi ll and the project has increased employment 
in recycling and composting  fi elds 

 Transportation  The City of Toronto (ON) is focused on becoming a City 
where people walk more and drive less. The City’s walking 
strategy is designed to transform and integrate its streets, 
public spaces and neighborhoods with public transit, cycling 
and other sustainable modes of travel. It is anticipated that 
the Walking Strategy will promote a healthier population, 
improve access to shops and services and revitalize 
neighborhoods. As of 2008, 58% of downtown residents 
walked to work (up from 44% in 2001), cycling 
had doubled and only 6% of residents drove to work 
(down from 16%). 
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 Linking to the social economy movement provides interesting avenues for expan-
sion of these types of initiatives and to engage a broader cross-section of community 
members in making tangible changes in their daily lives. For example, the Ottawa 
Renewable Energy Cooperative allows any Ottawa resident to jointly own and invest 
in renewable energy projects in their community while earning a reasonable return 
on their investment (OREC  2012  ) . Small-scale renewable energy projects are often 
capital intensive and are beyond the means of a single household. The cooperative 
model allows members to jointly own and invest in renewable energy projects in 
their city larger than what they might individually own and to provide their property 
and buildings as sites for installation. As a result of social economy and SCD 
convergence, up-front cost for individuals to invest in neighborhood scale renewable 
energy projects is overcome. This project has been facilitated by a provincial policy 
that has encouraged the installation or approval of over 3,500 MW of new solar, 
wind, hydro and biogas projects in Ontario since 2009. 

 Car sharing initiatives are another example of social economy and SCD conver-
gence. There are over 16 car-sharing organizations across Canada, representing over 
2,000 cars and over 54,000 drivers, with the majority being run as cooperatives (Car 
Sharing Canada  2012  ) . Car sharing initiatives typically emerge out of a desire for 
residents in a particular place to reduce automobile dependency and associated envi-
ronmental impacts. Using social economy models such as cooperatives provides an 
opportunity for individuals to collectively have access to an automobile when needed, 
to participate in decision-making about the organization and to generate revenues to 
expand the  fl eet of available cars, thereby further decreasing automobile usage. 
Municipalities are recognizing the bene fi ts of supporting car sharing organizations, 
as each car-share car removes 6–8 cars on local roads and reduces individual mem-
bers driving by 50%. For example, the City of Vancouver reduces by  fi ve the mini-
mum parking requirements in a new development for every Car Share car provided 
by the developer, saving developers hundreds of thousands of dollars (Modo  2012  ) . 

 Finally, local food initiatives and farmer’s markets offer a promising opportunity 
to connect efforts by non-pro fi ts, cooperatives and local food organizations focused 
on building a just and sustainable local food system. In Vancouver (BC) for example, 
local organizations from all aspects of the food value chain (production, retail, 
processing, distribution, consumption, etc.) have come together to re-build the local 
food system infrastructure based on the creation of the New City Market Local Food 
Hub (New City Market  2012  ) . It is envisioned as a physical space that, in addition 
to making local food easier to get, will strengthen connections between consumers 
and producers and provide functions that bring all aspects of a local food system 
(from farm to plate) under one roof. It will also improve the viability of local farming 
in terms of fair wages and working conditions by increasing options for local sales 
and value-added production. The project is currently in the pre-development phase, 
but its success will ultimately depend on how local food system infrastructure is 
used differently to foster relationships between food system actors and to promote 
greater consumer awareness of local food. It also provides a tangible opportunity for 
increased community mobilization for citizens and the City in support of Vancouver’s 
“Greenest City” goals (Vancouver  2012  ) .  
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    6   Conclusion 

 The framework of sustainable community development (SCD) illustrates a 
“systems approach” that recognizes that cities are complex systems with multiple 
inter-relationships at different scales (rural/urban, local/national/global) and among 
different issue-based sectors (e.g. the linkages between local air quality, transpor-
tation planning and land use densities). Linking SCD with the social economy 
provides for widespread community awareness-raising and integrated municipal 
involvement aimed at bringing about a shared understanding of what sustainability 
means and how to achieve it throughout all sectors of municipal government and the 
wider community (James and Lahti  2004 ; Gruder et al.  2007  ) . 

 The scale and scope of sustainability problems and solutions require solutions 
that move beyond simply greening the economy. As the FCM case studies above 
demonstrate, there are plenty of innovative opportunities that cities across the coun-
try can and should be doing to “green” their economies. Opportunities exist for 
municipal governments to support and facilitate organizations that are engaged in 
work in their communities that re fl ects the convergence of strong sustainability and 
strong social economy approach. 

 We need to move beyond “green economies” and work towards communities 
that are environmentally, socially, and economically sustainable. Pieces of the puzzle 
exist amongst diverse communities and in the minds of those who have dedicated 
time and energy to confronting this challenge. However, despite the hard work of 
people and communities around the world in pioneering solutions to the sustain-
ability challenge this work often exists in a vacuum, with both success stories and 
failures remaining only with fading local knowledge. The challenge of sustainability 
is simply too big for the hard lessons learned to remain local secrets. The conver-
gence of SCD and social economy activities provides opportunities to build broader 
networks, to scale-up impacts and to access increased resources, knowledge and 
experience about implementing sustainability initiatives in local communities and 
to mobilize citizens as active participants in those processes. Supporting conver-
gence of SCD and social economy creates unique opportunities for collaboration 
that can lead to innovative approaches to implementing sustainability and result in 
tangible successes. Learning and sharing experiences of these innovations will be 
critical for advancing the sustainability agenda beyond the green economy. Pando 
(  www.pando.sc    ), a new dynamic network of collaboration among sustainability 
researchers, academics, and practitioners with a shared goal of overcoming challenges 
related to community sustainability provides an opportunity to share knowledge and 
experience and assess the potential of increased convergence. 

 Policy makers and practitioners at the local level must work to ensure that initia-
tives that link sustainability and social economy are provided with the appropriate 
operational and regulatory settings to realize their transformative in fl uence. 
Measures for success of transformative sustainability initiatives that incorporate 
multiple-bottom line outcomes need to incorporate the fact that these initiatives are 
often competing with mainstream economic activities that are heavily subsidized 

http://www.pando.sc
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and do not account for negative social, economic and environmental externalities. 
Placing emphasis solely on the “green” economy risks reinforcing the perception 
that sustainability and social economy initiatives are only worthwhile if they make 
sense in a narrow economic sense.      
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  Abstract   The development and deployment of renewable energy could be perceived 
as a green energy revolution that may be instrumental in jump-starting economies 
out of recession. This chapter argues that out of environmental urgency we need to 
collectively act and systematically reorganize for a top-down approach to facilitating 
the introduction of renewable energy. This argument can be validated through 
historical lessons such as public funding for the establishment of the backbone 
infrastructure of the Internet. The outcome of this public funding was declining 
marginal costs of digital enterprises. Hereto institutional reforms were necessary, 
which were restricted to supply-side management. To expedite the introduction and 
integration of renewables, governmental intervention needs to cover research and 
development in augmenting human capital, science, and law, as these are at the 
same time the main resource capabilities and constraining factors. These factors can 
be renegotiated through a serious examination of what this chapter proposes to be 
the seven necessary and suf fi cient conditions to facilitate green economy outcomes.  

  Keywords   Renewables  •  Sustainable economic growth  •  Government intervention  
•  Governance      

    1   Background 

 Only few deny that global climate change presents us with a major test that con-
fronts humanity, and poses challenges on many levels. How we pass this test depends 
on the availability and the viability of options that policy makers, locally and nationally, 
have at their disposal. According to the Patz et al.  (2007) , as climate change intensi fi es 
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we will begin to experience an increasing rate of catastrophic events. Problems of 
the global South will also have impacts on the global North such as environmental 
refugees, political instability, increases in the cost of doing business-as-usual, social 
unrest and economic stagnations, while the global North will also have to deal with 
their own environmental problems. 

 To lessen the effects of global warming and to remain below a 2°C increase in 
this century, national and local government bodies need to proactively coordinate 
efforts and facilitate development paths that are in line with growth without adding 
pressures on the environment (IPCC  2007  ) . According to UNEP  2011 , it has been 
recognized that green growth paths produce reliable sustainable economic growth 
when compared to the 2030 carbon-based growth projections. The economic green 
growth projections will surpass business-as-usual by 2050 as modeled by UNEP  (  2011  ) . 
The UNEP  2011  reports clarify that green growth is the outcome of synergized action 
plans aimed at all agents in the market: government bodies, households,  fi nancial 
investors and businesses. A green economy will be the outcome of systematically 
changing the way we do business and titling the balance against carbon-based 
industries. For some government bodies, it involves re fi ning standing procedures 
and amending their environmental laws and processes. Yet others need to revisit 
their priorities and strategies to create a sense of necessity and mandate stakeholders 
to conform to the new paradigm. 

 Both the rebound effect of the energy sector, which offsets the decline in industrial 
energy intensities, and the volatile nature of energy prices have delayed investments 
in renewable energy technologies. Long term government planning should not be 
tied to short-term market variations, since decoupling offers opportunities to gain a 
competitive advantage in eco-ef fi ciency economies. As such, governments need to 
avoid tying long-term strategies to the short run  fl uctuation of energy markets. 
Government bodies ought instead to build long-term renewable agendas that guarantee 
economic prosperity, environmental equity and social inclusion. This involves short-
term green planning with long-term renewable energy targets. 

 There are currently three key factors that can enable green economies by accel-
erating introduction of renewable energies:  fi nancial resources, physical infrastructures, 
and maturity of renewable energy markets. When favorable these conditions enable 
government, NGO and private entities to duplicate successful experiences around 
the world and to realize the  fi nancial and environmental improvements of sectors’ 
performances. These three factors have the potential to result in systematic adjust-
ments to existing institutions, but can also have shortcomings:

   Abundance of  fi nancial resource does not in itself eliminate scarcity problems. • 
Areas with abundant energy resources (such as oil, forests, minerals, water, sun or 
wind) may develop relative scarcity as opposed to absolute scarcity. Scarcity ought 
to be the driver behind investment for the development of renewable technologies 
and  fi nancial capital ought to be tied to renewable technologies that have the 
greatest impact on reducing reliance on oil based products and practices.  
  In the absence of legal frameworks, physical infrastructures can be used to facilitate • 
transactions and exchanges that compete with green goals. A suitable regulatory 
system ought to facilitate green economic activities and at the same time create 
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the proper incentives in order to drive green transactions and remove barriers to 
private investments in eco-ef fi ciency.  
  Maturity of renewable energy markets is important. If however the alternatives to • 
fossil fuel practices are not economically feasible for mass dissemination, this 
can slow introduction of renewable energy technologies. Such technologies 
ought to be available to all market agents and be economically viable when com-
pared to current practices.    

 These factors are critical preconditions of a green economy although not suf fi cient 
in themselves to guarantee the environmental, economic and social sustainability 
criteria required for a fully functioning green economy. Without a comprehensive 
assessment of the renewable energy strategies currently in place, required structural 
changes will go unnoticed. Using a bottom-up approach to the creation and implemen-
tation of renewable technologies,  fi nancial resource, physical infrastructure and mature 
energy markets may prove more successful at the local level. While this approach 
remains important, grassroots movements and small-scale renewable initiatives will 
not be enough to counter the centuries of damage. In addition there may be teething 
problems when small-scale initiatives are implemented on a larger scale.  

    2   Conditions for an Effective Intervention 

 Government bodies have to examine their own complexity in the face of environ-
mental challenges, the interdependencies of local frameworks, and the maturity of 
their institutions in order to identify the opportunities at their disposal. It is only 
when governments answer the “what, how and why” questions that cities can begin 
to formalize their priorities and conceptualize dis-incentives to conventional car-
bon-based thinking. A smooth transition to a green economy depends upon seven 
related conditions which are both necessary  and  suf fi cient to produce substantial 
changes, and which will enable governments to take on a more proactive role in 
reversing the course of carbon-based activities. These include: political commit-
ment, a legal and regulatory foundation, implementation of  fi nancial instruments, 
technological viability, human capital formation, appropriate institutional setup and 
a common language. Each is addressed in detail as follows. 

    2.1   Political Commitment 

 Examining the success of enterprises around the world requires a review of all 
relevant enabling conditions. The fast paced  fi ber-optic world we live in today 
would not be possible without the backbone of the Internet and the NASA program. 
The side-effect of governments’ commitment to satisfy their own goals has given 
rise to an IT revolution – such societal leapfrogging would not have been possible 
in the absence of Internet infrastructure. The positive externalities associated with 
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telecommunication accounts to more than 50% of the world’s productivity as direct 
bene fi ts and even more as indirect bene fi ts (Prescott  1997  ) . This kind of government 
intervention will be essential to the green growth paradigm. 

 Political commitment to the green growth path presupposes that  fi scal and 
monetary tools are used to steer economies away from business-as-usual. This would 
include investing in research and development (R&D), demonstration, deployment 
and the commercialization of different renewable technologies in production and 
consumption activities. It was estimated that an annual global expenditure of 
US$50–100 billion on R&D would be needed to achieve a green outcome scenario 
by 2050 (IEA  2010  ) . This includes R&D expenditure shortfall on advanced 
vehicles, bioenergy, CCS, nuclear  fi ssion, smart grid, solar energy, wind energy, 
higher-ef fi ciency coal and industrial energy ef fi ciency. 

 Despite this  fi nancial gap and the current global economic contraction, govern-
ments could solve these challenges through strategic coordination aimed at sustain-
ability goals. In the wake of the 1990s  fi nancial crises both Finland and Korea made 
strategic moves to increase R&D funding for renewables while scaling back on 
other public expenditures coupled with phasing out fuel subsidies. Currently, 
Finland and Korea have the competitive advantage in innovative technologies in 
renewable energies. Korea’s New Green Deal established 17 new growth ventures 
and supported funds to research potential alternative energies.  

    2.2   Legal Foundation 

 With political commitment, regulatory reforms can enable policies to take shape 
which sponsor the greening of economies on both local and national levels. If decisions 
and policies are not anchored in a binding and enforceable framework, they become 
merely ornamental in nature. While we do not need to green all regulatory systems 
concurrently in order to respond to climate change challenges, legal standards must 
be assessed in a systematic approach. 

 Legal reforms require revisiting existing laws and tuning their jurisdictions 
through amendments and directives. In some areas, this may require energizing the 
legal stand by conducting gap analysis, which entails comparing current environ-
mental laws and procedures with international best practices in order to assess the 
current incentive system. With proper incentive systems reinforced with green 
mandates and directives, agents are eased in the new environment either through 
voluntary or coercive actions. For example by examining existing zoning laws along 
with planned projects policy makers can restructure the incentive system in order to 
pave the way for green growth. Advanced law amendments could be aimed towards 
closed-cycle manufacturing. The model of Kalundborg in Denmark demonstrates 
that wise planning can generate income and economic growth without adding 
environmental pressures (   Yu et al. 2009). This distinctive example of using wastes 
from certain manufacturing operations as raw materials for industry was the result 
of coordinated efforts and a sustainability mindset in action. 
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 Honest efforts focused on increasing the ef fi ciencies of the current setup can 
amount to millions of dollars’ in bene fi ts. This can be in line with mandating new 
building retro fi ts which can be phased in within 5 years (McKinsey & Company 
 2009  ) . Moreover, it was estimated that the net present value (direct energy bene fi ts) 
was US$210 million and US$1.26 billion for targets of 10 and 40% energy savings 
targets respectively. When indirect productivity is included, the net present value 
increased to US$2.81 billion and US$1.34 billion with 10 and 40% energy savings 
targets respectively (WBCSD  2010  ) .  

    2.3   Financial Instruments 

 Policy makers backed by a regulatory body have the power to initiate a paradigm 
shift using three simultaneous measures. Firstly, putting proper mechanisms in 
place to prevent natural resource use and abuse. This entails reevaluation of the two 
types of resource usage, one being resource-use intensity and the other the depletion 
of natural stock. To internalize the cost of resource-use intensity, a “just price” doctrine 
will be required which will readdress market prices in order to properly re fl ect 
the energy used for production. Funds procured in this way can be utilized to  fi nance 
green initiatives. Correspondingly city balance sheets should include “ecosystem 
payments” providing liability for the maintenance of natural stock. Adding this 
missing element into the accounting procedures would need to be mandated across 
all municipalities in order to prevent budget variations within resource maintenance. 
Adding payments and expenses made in order to maintain natural capital is the  fi rst 
step towards accurate accounting models. 

 Secondly, government bodies need to reevaluate subsidy provisions and redirect 
funds towards ventures that provide permanent solutions to energy security issues. 
Currently the global subsidy system that oil as well as automotive and petrochemical 
industries enjoy has proven a handicap to actions related to the procurement and 
implementation of renewable energy. According to UNEP  (  2011  )  estimated fossil-fuel 
subsidies amount to US$500 billion–700 billion. If a green paradigm is to become 
an implementable strategy then policy makers will have to exercise preferential 
treatment to non-carbon based activities, sending a distinct message to industry, 
businesses and commerce that private  fi rms need to reorganize their priorities. This 
could push business R&D expenditure towards green business dealings and procure-
ment practices and should invigorate private renewable energies development. 

 Finally, to reduce the  fi nancial risks associated with private green investment the 
government should boost their R&D support, providing stimulus packages aimed at 
increasing the ef fi ciencies of existing systems and supporting the development and 
demonstration stages of the renewable energy agenda. This could take the shape of 
targeted or time-limited  fi nancial mechanisms such as loan guarantees and insurance 
mechanisms (OECD  2011  ) . When risks (and costs) are reduced, business ventures 
are far more likely to adopt a variety of ways to green their production and to become 
innovative in  fi nding more environmental ef fi cient solutions. 
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 If the above three measures are strategically tailored this could lead to a scenario 
in which green practices are more cost effective and could even outstrip business-
as-usual. The  fi nancial sector should be ready to  fi nance the deployment of renew-
able technologies as the risk of doing business is lowered due to governmental R&D 
sponsorship. The market incentive approach leads to economies of scale, reduces 
costs and increases pro fi ts for renewables enterprises that will eventually push 
against all carbon-based practices. This will pave the way for ef fi cient renewable 
technologies to be available at low marginal cost – a pillar for the commercialization 
of renewable energies.  

    2.4   Technological Viability 

 Even with  fi nancial instruments in place, the choice of renewable technologies may 
prove to be a signi fi cant challenge. There are three steps by which choices in technol-
ogy can be tested, the  fi rst of which is to use public funds to support working groups 
to debate the type of renewable technology most suited to current geopolitical and 
climatic conditions. In order to have a proactive debate academics and practitioners 
should be part of the dialogue as both parties represent different solutions to the energy 
challenge: one more theoretical involving research and the other developed from prac-
tical experience. The criterion of technology debates must be in line with technology 
suitability in order to meet the designated goal and to avoid duplications of efforts. 

 Secondly, government funding for frequent sensitivity analysis will enable a 
clear vision of all options regarding renewable technologies. Because technological 
innovation is a dynamic process, frequent upgrades to existing technologies from 
new and innovative forms of renewable energy must be anticipated. New technol-
ogy must be analyzed in order to establish whether they can add real value or prop-
erly address existing energy problems. This requires the establishment of R&D 
systems that test the viability of all new renewable technology. 

 Thirdly, governments should champion resource-gap assessments. Such dia-
logues promote stakeholders to participate in  fi nding solutions by acknowledging 
resource-gap dif fi culties. This gap analysis should be sponsored by different 
government bodies in coordination with practitioners, research groups and venture 
capitalists at the national and local levels. Historical experience tells us that govern-
ments unilaterally committed to nuclear programs to solve gap-resource problems 
experienced short-term successes with incurred longer-term and immeasurable 
environmental damage. From 1974 to 2009, governments’ expenditures on R&D 
compared to alternative (nuclear) energy programs amounted to more than double 
when compared to renewable technologies (IEA  2010  ) . 

 Governments can trigger private partnership investments in renewable energy 
investigations. Successful R&D public policies can target particular forms of renew-
able technology or can adopt a broad market approach ranging from  fi scal incen-
tives, capital grants, feed-in tariffs or direct subsidies. In addition non-market R&D 
public strategies can be used to test the feasibility of biofuel requirements, quota-
based schemes and tradable quotas among different sectors. Both market and 
non-market mechanisms ought to have multiple goals such as making the introduction 
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of renewables faster, easier and more ef fi cient. Moreover when private sector bodies 
champion renewable energy ventures they become part of the process and more 
engaged with solutions towards renewable energy strategies. 

 Sound choices on behalf of governments should pave the way for positive gover-
nance network which should involve private stakeholders and through which altera-
tions to policy and existing practices will enhance rather than disrupt the ef fi ciency 
of existing systems. China, India and Brazil have all adopted “open” renewable 
innovation strategies and their established collaborative partnerships ensure that 
costs are shared and risks spread, allowing for a wider array of contributors (OECD 
 2009  ) . Concurrently, establishing, intellectual property rights and harmonization of 
technical standards should pave the way for the commercialization of renewable 
technologies within different parts of the market.  

    2.5   Human Capital Formation 

 Investments into human capital is a crucial expenditure that should not be compro-
mised and as part of public funding ought to enhance the know-what, know-how 
and the know-why (David  2001  ) . Education, vocational training and research are 
extremely vulnerable areas during economic downturns. During recessions, govern-
mental bodies (at both local and national levels) exercise greater budgetary discretion 
and often downsize publically funded activities such as education and training. 
Stripping educational budgets reduces the value of human capital which could 
otherwise help to stimulate the economy out of recession. It is during economic 
downturns that education and other human capital building vehicles need extra support 
to fund training and facilitate the formation of a cadre that  fi ts the new green ideal. 

 It has been empirically validated that investments into human capital tend to 
promote faster recovery from economic stagnation (Nelson and Phelps  1966  ) . It is 
therefore a necessity that during recessions educational budgets are boosted rather 
than welfare budgets. Financial assistance including grants should be allocated to 
educational institutions that will increase green skills among unemployed and 
displaced individuals. Furthermore educational organizations that have community 
outreach programs should receive preferential funding, especially if their focus is to 
solve local energy problems. In this manner green education investments become 
implicated in a network of  fi nancial instruments aimed towards solving envi-
ronmental challenges, making human capital a vital part of the green movement. 
Conditional fund allocations should be used to build a network of cooperation 
between educational entities, businesses and the community. 

 Lessons can be learned from Finland where during the economic crisis in the 
early 1990s, the government made a commitment to avoid cuts on essential services 
favoring R&D and educational institutions. Finland experienced a quick recovery 
from recession with a world-class educational system and highly skilled workforce. 
Financial support to programs like TEKES (the Finnish Funding Agency for 
Technology and Innovation) boosted the contribution of exports in renewable energy 
technologies by SMEs to 8%. In 2009, TEKES expanded its funding strategies 
aimed at cleantech industries in order to share risks and encourage cooperation 
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between the public and private sector. The Finnish TEKES experience shows that 
the positive effects associated with public investment can be manifested in building 
societies’ social capital and can increase productivity and innovative solutions. 
In 2010 the added contribution of cleantech amounted to EUR 18 billion with an 
annual growth rate of 10% (TEKES  2011  ) .  

    2.6   Dynamic Adjustments 

 Institutional adjustments are required which will adopt and adapt to innovative 
solutions, otherwise institutions will face “creative destruction” through inaction. 
Despite the presence of regulatory rigidity U.S. utility companies in Vermont 
adopted the “Cow Power” program, circumventing local government stalemate and 
providing energy directly to customers (Wang et al.  2011  ) . Farmers found it more 
ef fi cient and environmentally sound to invest in manure digesters and selling the 
surplus to customers but at higher prices for guaranteed services. Agents on both 
sides of the exchange eventually incurred higher transaction costs for energy provision 
in order to correct for the “non-market” failure brought on by the systems’ in fl exibility. 

 The evolution of institutional processes has to be dynamic in nature and changes 
should be built on existing and successful rules. The Village Council of Wildpoldsried 
in Bavaria, Germany, passed a local green initiative in 1997 with modest goals to 
attract new industries and to bring in new revenue (Singh  2011  ) . The council 
equipped new installations with solar panels, build biogas digesters and installed 
seven windmills. Today the village sells power back to the national grid generating 
321% more energy than it requires. Thus far, returns on this investment have 
amounted to US$5.7 million for 2,600 villagers (though the proportion of initial 
public investment is hard to tell). The insight of the village council lies with simul-
taneously seizing opportunities to create a cleaner environment using renewable 
sources and at the same time generated income through consultation and tourism. 

 The above two experiences present opposite storylines:  fl exible government 
institutions are more likely to accommodate green technological change compared 
to government bodies that are locked into their institutional framework. There is no 
scale to determine institutional  fl exibility other than their apparent responses to 
accredited studies on green practices.  

    2.7   Common Language 

 Common language entails the standardizations of targets, benchmarks, indicators 
and measurement units and methods. Moreover, common language is about a uni fi ed 
code of practices, streamlined green accreditation of products and services, and 
consistent decision making processes on green issues across government. This is an 
important criterion as it eliminates the ambiguities and doubts associated with an 
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emerging breed of buzz words which quickly become redundant and which government 
of fi cials frequently need to relearn. Choice of target thresholds and indices may be 
important in order to establish a benchmark comparison but ought to be used with 
caution. By and large, instruments ought to be modi fi ed by region and re fl ect local 
environmental circumstances. This may require some trial and error but more 
importantly requires having the necessary human capital base to provide knowledge 
both of local conditions and on the availability and viability of tools. 

 Government sponsorship of initiatives (and their associated indicators) ought to 
provide for reliable institutional growth and development without restructuring 
existing rules which are successful. In this way governments are engaged in melio-
rating rather than satis fi cing. When President Obama signed on Executive Order 
13514 in 2009, the administration mandated all federally funded entities to report 
on Strategic Sustainability Performance Plans (The White House  2009  ) . This new 
measure is a sharp double edge sword; for one it forces federal entities to comply 
with sustainability principles with aims to modify existing practices. But the new 
measure is also used as a purposeful scale to help determine increases in the 
ef fi ciency for all existing systems. Although, this requires the generation of addi-
tional reports on these savings this can be done under the current accountability 
structure which is superior to reinventing the wheel. 

 A further measure of collaboration is that it builds on information sharing 
between different government bodies and civil society. Internet-based information 
hubs ought to provide citizens with quick and easy access to background checks 
regarding the production of goods and services. In this manner consumers can vote 
for green practices using their purchasing power, and can in fl uence producers to 
accommodate green preferences. Such information hubs would need sponsorship 
from local and national governments to expedite the transfer of green-based knowl-
edge into the public domain. In this manner the new green approach becomes 
part of civic life and embedded in the fabric of societies. Such internet-based 
green information hubs should facilitate regional collaboration and allow national 
partners to share information, methods and success stories that are suitable to 
regional circumstances.   

    3   Conclusions 

 These seven conditions are not only necessary but will be suf fi cient to move econo-
mies towards convergence on green principles. With political commitments in place 
and incremental reform focused on managerial change, policy makers can draw 
processes away from a carbon-based paradigm. Through green innovation we have 
been given a chance to get our priorities right and this chance can facilitate more 
pro fi table investment. If used intelligently, environmental legal reforms together 
with green  fi nancial instruments can even the playing  fi eld for green practices, 
goods and services, without economic tradeoffs. Empowering civil society with green 
know-how and skills will enable communities to enjoy a smooth green transition 
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with positive employment effects in the long-term. Governments that aim at a higher 
diffusion rate of renewable energy ought to have the institutional  fl exibility to 
accommodate the transition and the sponsorship of R&D to jump start green 
growth paths.      
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 Although cities only cover between 1 and 2% of the Earth’s land surface   , 1  a rela-
tively small amount, they account for between 70 and 80% of total greenhouse gas 
emissions as well as the majority of    global GDP. 2  The carbon/ecological footprint of 
cities combined with their economic importance, within the context of an increasing 
urbanization trend, make urban areas the most important arena for a transition to a 
Green Economy. In relation to greenhouse gas emissions, Gouldson et al. in the  fi rst 
chapter of Part IV highlight a key question by asking how to decarbonize a city. 
Cities are not just regarded as source of environmental problems but they also offer 
many of the solutions, particularly as a result of the various opportunities that exist 
in urban areas which have been detailed in Part II. 

 Urban areas have particular structural and technological potential as well as 
agglomeration economies which provide numerous opportunities for a Green 
Economy (see UNEP  2011 ). Urban systems offer opportunities particularly in 
terms of energy and resource ef fi ciency (see UNEP  2011 ). The concentration of 
 fi nance, innovation, knowledge, economic activity and people in cities provides a 
dense and nucleated manifestation of human activity in a number of urban sectors. 
By greening these urban sectors, and therefore this concentration of human activity, a 
Green Urban Economy can then be wielded as a source of global sustainability. 

    S.   Kelleher   (*)
     ICLEI – Local Governments for Sustainability, Bonn, Germany ,   Bonn ,  Germany         
e-mail:  urban.research@iclei    

      Introduction   : Strategies and Approaches 
to Greening Urban Sectors       

      Shay   Kelleher         

   1   Schneider A, Friedl MA, Potere D (2009) A new map of global urban extent from MODIS satellite 
data. Environ Res Lett 4(4):044003. doi:  10.1088/1748-9326/4/4/044003      
   2   Half of global GDP (US$ 30,000 trillion) in 2007 came from 380 cities in developed-regions, 220 
largest cities in developing-regions contributed another 10% (McKinsey Global Institute  2011 ).  
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However for urban policymakers and local government decision makers the issue is 
what is required to green this activity and therefore to green the urban economy? 

 Part IV aims to answer this question by analyzing the application of the Green 
Economy to urban strategies at city level in sector speci fi c areas. It also re fl ects 
upon methods and approaches that assess and realize the economic opportunities 
in cities for the development of a Green Urban Economy. Gouldson et al. open 
Part IV by highlighting that higher levels of risk and uncertainty can be major 
barriers to action which “make it hard to develop a political, a business or a social 
case for investment in low carbon options”. Their chapter illustrates ways to 
overcome these barriers while simultaneously analyzing the impact of low carbon 
growth on the urban economy. Philip Monaghan illustrates the example of Low 
Carbon Enterprise Zones as an increasingly used policy innovation for a fossil fuel 
free urban economy. 

 Le Yin Zhang’s contribution on City Development Strategies is a city-level 
approach detailing how urban governments can accelerate the transition to the Green 
Economy. It details how urban governance can use policy and institutional frame-
works to prioritize the growth of green economic activities to realize the potential 
associated with urban form and energy use, service and infrastructure provision. 
Shay Kelleher and Art von Lehe’s chapter illustrates the application of a compre-
hensive city strategy by using Portland’s Economic Development Strategy as an 
example for green cluster development. 

 Matthew French and Christophe Lalande highlight another urgent agenda: slum 
upgrading and sustainable housing in the context of the Green Economy and pov-
erty eradication. They argue that the building sector has great potential, particularly 
in relation to energy ef fi ciency and greenhouse gas reductions, as well as being a 
vital sector for constructing and building housing for the urban poor. The chapter 
underscores the opportunities that exist, speci fi cally in the developing world, where 
rapid urbanization instigates an increasing demand for housing. 

 Another urban sector is addressed with Santhosh Kodukula’s chapter on 
EcoMobility. It addresses the bene fi ts of EcoMobility for urban areas and its impor-
tance for greening the transport sector. There exists great potential to green cities by 
promoting an integrated urban transport system. By exploring the various approaches 
to urban planning and transport this contribution discusses how walking and cycling 
friendly cities complimented by sustainable public transport can bring signi fi cant 
social, economic and environment bene fi ts. 

 Water is a fundamental element for livelihoods and economies, which Poyyamoli 
et al. and Caroline King and Boshra Salem’s chapters explore from different angles. 
The former illustrates the importance of treating domestic grey water in a rapidly 
urbanizing India. This contribution discusses the use of constructed wetland 
systems as an example for domestic waste water treatment, while conserving 
biodiversity. Through a cost assessment method King and Salem highlight the cost 
of groundwater degradation and the associated potential economic loss from this 
degradation. This contribution illustrates how economic evaluation methods are and 
can be applied to environmental resources, which can provide useful tools for local 
decision makers when implementing policies. 
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 Measures to reduce waste close to the source of generation and innovative 
approaches to waste disposal and water treatment are crucial, as discussed in 
Gamaralalage and Premakumara’s chapter on decentralized composting in Asian 
cities. This contribution analyzes new innovative waste disposal techniques in the 
cities of Surabaya, India and Matale, Sri Lanka. It highlights the bene fi ts of reduc-
ing waste close to the source of generation by adequately recycling organic waste 
through decentralized composting; a method for dealing with the growing problem 
of waste disposal. This research also shows how effective waste management solu-
tions can bring strong environmental and health bene fi ts, while realizing “economic 
bene fi ts such as generating incomes, creating job opportunities for the urban poor, 
and minimizing costs for municipal governments”. 

 Raquel Moreno-Penaranda’s contribution highlights the importance of the local 
economy and the preservation of local resources for local production and consump-
tion. This contribution also discusses the need for preserving biodiversity for cultural, 
economic and social bene fi ts. In conjunction with Salem and King’s contribution, 
this chapter highlights the importance of placing an economic value on ecosystem 
services. In addition, Jonathan Quarterly’s application of the Hedonic Price Model 
emphasizes this point further by illustrating the economic loss as a result of the defor-
estation of the Kumasi Forest Reserve in Ghana. Furthermore, international climate 
 fi nancing mechanisms like the Clean Development Mechanism (CDM), which can 
help to establish such costs through carbon pricing, are further detailed by Sippel and 
Michaelowa. In their chapter they show the opportunities that exist for the application 
of the CDM to speci fi c urban sectors, most notably energy supply, buildings and trans-
port, as a means for urban mitigation measures against environmental degradation as 
well as a source to realize further  fi nancial capital. 

 Part IV details many of the principles explored in Part II with a greater empha-
sis on approaches and individual urban sectors – sectors that when combined in 
the complex web of urban synergetic relations constitute the urban economy. It 
also analyzes which strategies and methods can be used to accelerate and realize 
the opportunities of greening the urban economy. Cities worldwide are diverse, 
and vary in terms of their geographical and political attributes. Local circum-
stances and unique characteristics must therefore be taken into account when 
applying the Green Economy to urban sectors. It needs to be recalled that various 
other approaches, including various  fi nancial mechanisms and institutional 
instruments aimed at internalizing externalities, pricing pollution, amongst 
others, also exist. In conjunction with the discussed strategies and approaches, 
further tools and research need to be pursued and utilized to inform policy direc-
tion, encourage private actors to be involved and to mobilize public support in a 
collaborative manner which has been suggested in Part III. Such support and 
involvement, in collaboration with local government action can allow for a suc-
cessful application of Green Economy principles to urban sectors, and therefore 
the urban economic system.    
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  Abstract   What is the most effective and ef fi cient way to decarbonize a city? There 
are hundreds of low carbon options available and although they present a signi fi cant 
opportunity to reduce energy bills and carbon footprints there is often a lack of reliable 
information on their performance. The higher levels of risk and uncertainty that 
emerge as a result can be a major barrier to action, making it hard to develop a politi-
cal, a business or a social case for investment in low carbon options. This in turn 
makes it harder to set targets, stimulate investment, target interventions, develop new 
delivery mechanisms and so on. To address this problem, we describe the approach 
adopted in a city-scale mini-Stern review that reviews the performance and assesses 
the scope for the deployment of hundreds of low carbon options at the city scale. The 
review identi fi es the business case for major scale investments in low carbon options 
at the city scale, examining the investment needs and payback periods associated 
with different levels of decarbonization. The results of a case study from the UK are 
presented. These highlight the presence of very signi fi cant and commercially viable 
opportunities for decarbonization at the city scale – and the potential economic bene fi ts 
associated with exploiting these. However, it also highlights the scale of the challenge 
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and the need for innovations in a number of areas if major scale investments are to be 
secured and delivered. To push the debate forward, the chapter concludes by proposing 
ten key steps to deliver major scale investments in low carbon cities.  

  Keywords   Economics  •  Low-carbon  •  Cities  •  Mini-Stern      

    1   Introduction 

 What is the most effective and ef fi cient way to decarbonize a city? There are hundreds of 
low carbon options available and although they present a signi fi cant opportunity to 
reduce energy bills and carbon footprints there is often a lack of reliable information on 
their performance. The higher levels of risk and uncertainty that emerge as a result can 
be a major barrier to action, making it hard to develop a political, a business or a social 
case for investment in low carbon options. This in turn makes it harder to set targets, 
stimulate investment, target interventions, develop new delivery mechanisms and so on. 

 In an attempt to address this problem, we report the results of a city-scale mini-
Stern review. Applying a methodology developed by the authors and tested in the 
Leeds City Region in the UK, this review starts by examining the cost and carbon 
effectiveness of a wide range of the low carbon options that could be applied in 
households, industry, commerce and transport. It then explores the scope for the 
deployment of each measure at the city scale. This involves having some under-
standing of the size and the composition of the domestic, commercial (public and 
private), industrial and transport sectors, and their potential to absorb investment in 
a wide range of low carbon measures. The review then identi fi es the business case 
for major scale investments in low carbon options at the city scale, examining the 
investment needs and payback periods associated with different levels of decarbon-
ization. It also considers the wider economic implications of such transitions – with 
a particular emphasis on the opportunities for job creation in the low carbon and 
environmental goods and services sector. 

 The study highlights the presence of very signi fi cant and commercially viable 
opportunities for decarbonization at the city scale – and the potential economic bene fi ts 
associated with exploiting these. However, it also highlights the scale of the challenge 
and the need for innovations in a number of areas if major scale investments are to be 
secured and delivered. To push the debate forward, the chapter concludes by proposing 
ten key steps to deliver major scale investments in low carbon cities.  

    2   Conducting a City-Scale Mini-Stern Review 

 Our approach is based on a robust evaluation of the costs and bene fi ts of different 
levels of decarbonization at the city-scale. We use UK Committee on Climate 
Change data on the potential energy, cost and carbon savings from thousands of low 
carbon measures. We take into account changes in the economy and the wider 
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energy infrastructure, but focus primarily on the potential for the wider deployment 
of energy ef fi ciency measures and small-scale renewables. 

 Throughout the analysis we use realistic projections of the energy, cost and carbon 
savings emerging from different measures. Typical interest rates (8%) and energy 
prices are used and ambitious but realistic scenarios for the rate at which different 
technological and behavioral options are adopted. Projected savings are adjusted to 
take into account implementation gaps and rebound effects, and the scope for the 
adoption of different measures is adjusted to take into account hard to reach house-
holds and businesses. 

 The stages in the approach are set out in Table  1 . 
 The key variables included in the analysis are presented in Table  2 . 
 Based on a methodology that is explored in more detail in Gouldson et al.  (  2012  ) , 

we then identify the different levels of decarbonization that could be achieved with 
different levels of investment, with a distinction drawn between three levels of 
investment:

   The cost effective level – this includes all of the measures that would more than • 
pay for themselves over their lifetime.  
  The cost neutral level – this includes all of the measures that could be afforded if • 
the bene fi ts from the cost effective measures were captured and reinvested in 
further low carbon options.  

Stages in the Analysis

• A review of thousands of energy efficient and low 

carbon options– focusing on energy efficiency  

and small scale renewables.

• A realistic assessment of the costs and the energy 

(and hence cost and carbon) savings associated 

with each measure.

• A review of the scope for the deployment of 

these measures in households, commerce, 

transport and industry at the local level. 

• Identification of the most cost and carbon 

effective options for different sectors. 

• Mapping the capacity of the low carbon goods 

and services sector to absorb investment and 

create employment.

• The development of baseline forecasts taking into

account background trends, price increases, 

electricity decarbonisation and up-take of energy 

efficiency and small scale renewable options.

    Table 1      
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  The realistic technical potential level – this includes all of the measures that • 
could realistically be adopted, regardless of their cost effectiveness.     

 As a  fi rst case study to test the method, we apply it to the Leeds City Region 
(LCR). The LCR has a population of three million people, an economy worth £52 
billion a year and an annual energy bill of £5.4 billion a year. The LCR is a fairly 
typical northern European city region in terms of its size, the composition of its 
building stock, the make-up of its economy and so on.   

    3   Case Study Results 

    3.1   The Potential for Carbon Reduction – Investments 
and Returns 

 We  fi nd that – compared to 1990 levels – the Leeds City Region could reduce its 
carbon emissions by 2022 via:

   12.9% through cost effective investments that would pay for themselves (on • 
commercial terms) over their lifetime. This would require an investment of £4.9 
billion, generating annual savings of £1.2 billion, paying back the investment in 
4.1 years but generating annual savings for the lifetime of the measures.  

List of variables

• Baseline trends

• Range of applicable low carbon measures

• Capital cost of each measure

• Operational costs of each measure

• Hidden and missing costs of each measure

• Energy savings per measure

• Financial savings per measure 

• Carbon savings per measure

• Scope for deployment at the city scale

• Rate of deployment at the city scale

• Total costs and carbon savings

• Cost and carbon savings for different levels of 

investment, decarbonisation

• Employment and wider economic effects of 

different levels of investment, decarbonisation

    Table 2      
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  18% through cost neutral investments that could be paid for at no net cost to the Leeds • 
City Region economy if the bene fi ts from cost effective measures were captured and 
re-invested in further low carbon measures. This would require an investment of £11.6 
billion, generating annual savings of £1.6 billion, paying back the investment in 
7.3 years but generating annual savings for the lifetime of the measures.  
  18.8% with the exploitation of all of the realistic potential of the different mea-• 
sures. This would require an investment of £13 billion, generating annual savings 
of £1.7 billion, paying back the investment in 7.6 years but generating annual 
savings for the lifetime of the measures.     

    3.2   Impacts on Future Energy Bills 

 These  fi gures are particularly signi fi cant in the context of projected energy price 
increases. We calculate that the 2011 Leeds City Region energy bill is £5.4 billion 
per year, but we forecast that this will grow to £7.2 billion by 2022 – a 33% increase 
in the LCR annual energy bill. With exploitation of the effective measures, this £1.8 
billion increase in the annual energy bill could be cut by £1.2 billion. With exploita-
tion of the cost neutral measures it could be cut by £1.6 billion, and if all of the 
realistic potential was exploited it could be cut by £1.7 billion. The Leeds City 
Region could therefore insulate itself against projected energy price increases to a 
very large extent through investments in energy ef fi ciency and low carbon options.  

    3.3   The Wider Context – Other In fl uences 
on LCR Carbon Emissions 

 To put these energy savings and carbon reduction  fi gures into a wider context, we 
 fi nd that:

   With other things constant, background trends in economic growth combined • 
with changes in the energy and carbon intensity of GDP will lead to a 2% increase 
in LCR carbon emissions between 1990 and 2022.  
  Higher energy prices will impact on demand, and this will lead to a 12% drop in • 
LCR carbon emissions compared to the 1990 baseline by 2022. The total effect 
of the background trends plus the response to higher energy prices will be a 10% 
drop in LCR emissions between 1990 and 2022.  
  The decarbonization of the national electricity system will lead to a 13% drop in • 
LCR carbon emissions by 2022. The total effect of background trends, the 
impacts of price increases and the decarbonization of the national electricity sup-
ply system will be a 23% drop in LCR emissions between 1990 and 2022.  
  The total effect of all of the above plus the exploitation of all of the cost effective • 
low carbon options will be a 36% drop in LCR carbon emissions between 1990 
and 2022.  
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  The total effect of all of the above plus the exploitation of the remaining cost • 
neutral options will be a 41% drop in LCR emissions between 1990 and 2022.  
  The total effect of all of the above plus the exploitation of all of the remaining realis-• 
tic potential will be a 42% drop in LCR carbon emissions between 1990 and 2022.    

 The impacts of these price effects, grid decarbonization and cost effective, cost 
neutral and realistic potential are shown in Fig   .  1 .   

    3.4   Wider Impacts on Employment and Economic Growth 

 We also calculate that the levels of investment required to realize these reductions in 
energy bills and carbon footprints could have wider economic bene fi ts within the 
Leeds City Region:

   Over the next 10 years, the levels of investment needed to exploit all cost effective • 
measures with employment generating capacity would lead (directly and indirectly) 
to the generation of 4,443 jobs and to growth in GVA of £211 million per year.  
  Over the next 10 years, the levels of investment needed to exploit all of the • 
cost neutral measures with employment generating capacity would lead 
(directly and indirectly) to a further 5,226 jobs and to GVA growth of £230 
million per year.  
  In total therefore we predict that the levels of investment needed to exploit all of • 
the cost effective and cost neutral measures with employment generating capacity 
would lead to the generation of 9,669 jobs over the next 10 years and to GVA 
growth of £442 million per year.      

    4   Discussion 

 The analysis highlights that within the Leeds City Region there is very considerable 
potential to reduce energy use and carbon footprints through cost effective and cost 
neutral investments on commercial terms. However, the fact that these opportunities 
exist on this scale is obviously not enough to ensure that they are actually exploited. 
Incentives – no matter how strong they are – have to be matched with appropriate 
capacities if progress is to be made. 

 These capacities relate both to the supply side (the capacity to secure and dis-
tribute major scale investments) and to the demand side (the willingness to absorb 
such investment and the ability to capture and recover the associated bene fi ts). 
Considerable attention is currently being paid to these issues, but as a brief summary 
we identify ten key steps that my need to be taken if the considerable opportunities 
are to be exploited. These are set out in Table  3 .  

 The mini-Stern review methodology set out above clearly helps to build 
understanding of the scale of the opportunity. This can be critical in developing 
political, business and public commitment to city-scale decarbonization. 
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However, the mini-Stern results are perhaps best seen as a prima facie case for 
major investments – more needs to be done to turn this prima facie case into 
action. 

 Clearly the results of a mini-Stern review can raise awareness, but they also help 
to reduce risk. By providing robust data on the performance of thousands of low 
carbon options, risks are reduced and action becomes increasingly possible. It is 
however important to note that the risks that could deter action come in a wider 
range of forms. There are political risks for key decision makers and  fi nancial risks 
for investors. There are risks that potentially signi fi cant start-up costs may not be 
recovered. There are risks that funds may be secured but that end-user demand is 
low, making it hard to distribute funds. There are risks that investments may not 
generate the returns predicted, or that recipients of investments may default on 
repayments. And there are legal risks for all involved. All of these risks need to be 
managed and mitigated if the potential is to be exploited. 

 One key way of doing this is to consolidate the opportunities for investment that 
are spread throughout the city into a single investable opportunity. Institutional 
investors prefer to invest at scale, and so opportunities in the tens or even hundreds 
of millions are much more likely to attract investment than smaller or more frag-
mented opportunities. Establishing a legal entity with the appropriate status and a 
capacity to receive, distribute, recover and pay-back major investments is one way 
of doing this. 

 To do this however, new business models may be needed. City-scale Energy 
Service Companies (ESCOs) could perhaps do this but based on a different busi-
ness model than that applied in other ESCOs to date. For example, they could be 

  Fig. 1    Impacts on carbon footprint       

 



228 A. Gouldson et al.

established as a not-for-pro fi t Community Interest Company with public and pri-
vate sector support. Public-private partnerships seem to offer a more attractive 
combination of trust and capacity to deliver than either the public or private sectors 
could offer on their own. The not-for-pro fi t element could also be key in ensuring 
that the most pro fi table opportunities are not `cherry picked’, leaving the less 
attractive and harder to reach options behind for future entrants. Making a delivery 
vehicle not-for-pro fi t and requiring it to invest in a blend of the most cost and the 
most carbon effective options may be one way of decarbonizing a city in the most 
effective and ef fi cient way. 

 Complementary  fi nance could also help to stimulate early stage investments 
from the private sector. Especially for the  fi rst-movers where the start-up costs and 
the risks are comparatively higher, government support for demonstration schemes 
could be key. Government could also stimulate complementary  fi nancing by intro-
ducing a legal obligation for energy companies to invest in energy ef fi ciency mea-
sures, or by providing feed in tariffs for small scale renewables. In the UK for 
example, the introduction of the Energy Company Obligation (ECO) has led energy 
companies to provide money at the local level – if this is done at scale this can be an 
easier way of discharging a legal obligation than the energy company seeking to 
engage directly with thousands of households or businesses to promote reductions 
in energy demand. 

 Even with all of the above, it may still be necessary for a local authority to under-
write the  fi rst tranche of investment. In an age of austerity where local authorities 
are reluctant to take risks or to commit to major new initiatives, this requirement for 
underwriting can be a major barrier to change. If however a number of ‘cornerstone 
clients’ who would receive and then repay major investments in energy ef fi ciency 

   Table 3       

Ten Steps to Deliver Major Change

• Understand the scale of the opportunity

• Increase awareness, reduce risk and uncertainty

• Consolidate the multiple options in

to an opportunity at scale

• Design trusted and reliable delivery vehicles

• Develop new business models 

• Draw in complementary finance

• Underwrite first phase investments

• Promote take - up

• Monitor, report, verify and learn

• Unlock second phase investments
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can be found, then the risks of under-writing can be drastically reduced. Such 
clients – who would be virtually guaranteed to repay any early investments 
made – could include the local authorities themselves, but also hospitals, universi-
ties and potentially also larger companies. 

 For a wider audience, it may still be necessary to promote take-up of the investments 
and of the various low carbon options that they might  fi nance. There are numerous 
reasons why decision makers in households or businesses may be reluctant to partici-
pate in such schemes. Lack of awareness, lack of trust, short-termism, risk aversity and 
general inertia are amongst the key barriers that may have to be overcome if wide-
spread take up is to be secured. 

 Where investments are secured and distributed there is a need to monitor the 
performance of each stage of the process. Although not without precedent, there are 
many new elements here and rapid learning from the  fi rst movers and the early 
identi fi cation and transfer of best practice is likely to be necessary. But – in eco-
nomic speak – there are likely to be positive spill-overs from the  fi rst movers as they 
are likely to learn lessons that will be of great value to later movers. This is a classic 
market failure that provides a clear justi fi cation for some level of government sup-
port in pioneering demonstration schemes. 

 The major incentive for all of the above to happen is that private sector  fi nance is 
likely to  fl ow into city scale retro fi ts if the early stage investments prove to be suc-
cessful. From a local authority perspective, under-writing early stage investments 
could easily lead to private sector  fl ows of  fi nance of ten times that amount if the 
 fi rst phase is successful. Stimulating this scale of investment at a time when inward 
investment is hard to secure can be a major incentive to city scale decision makers. 
Seeing those investments enhance competitiveness, create employment, reduce fuel 
poverty and cut carbon footprints are critically important added attractions.  

    5   Conclusions and Recommendations 

 The analysis presented here – based on the case study of the Leeds City Region – 
suggests that the economic returns on major scale investments in low carbon cities 
could be very signi fi cant indeed. Many of the measures would pay for themselves in 
a relatively short period of time, they would generate signi fi cant levels of employ-
ment and economic growth in the process, and if done well there may be a wider 
range of indirect bene fi ts (not least from being a  fi rst mover in this  fi eld). The political 
and business case for very large investments in the low carbon economy is very 
strong indeed. 

 If these investments were made, the analysis suggests that cities such as the 
Leeds City Region could cut their carbon emissions by around 40% by 2022 at no 
net cost to their economies. Decarbonizing on this scale and at this rate should be 
possible. The technological and behavioral options are readily available, the energy 
and  fi nancial savings associated with these are clear (even based on conservative 
assessments), the investment criteria are commercially realistic if some key barriers 
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can be overcome, and the deployment rates have been judged to be challenging but 
still realistic. 

 The transition depends however on political and social capital as well as  fi nancial 
capital. The levels of ambition, investment and activity needed to exploit the avail-
able potential are clearly very signi fi cant indeed. Enormous levels of investment are 
required, and major new initiatives are needed with widespread and sustained 
in fl uence in the domestic, commercial and industrial sectors. And of course we need 
to think about some major innovations, particularly in stimulating the supply of and 
the demand for major investment resources. We need to think about innovative 
 fi nancing mechanisms, based on new forms of cost recovery and bene fi t sharing and 
new ways of managing risk. And we need to develop new delivery mechanisms that 
can stimulate and sustain demand for investment in low carbon options by overcoming 
the many potential barriers to change. 

 We should also recognize that economics is not the only discipline that has some-
thing useful to say on the transition to a low carbon economy/society. A wider 
analysis should also consider the social and political acceptability of the different 
options, as well as issues relating to the social equity and broader sustainability of 
the different pathways towards a low carbon economy and society. We also need to 
think about ‘future proo fi ng’ investments to consider their compatibility with the 
more demanding targets for carbon reduction and with the different levels of climate 
change that are likely to come after 2022.      
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  Abstract   This chapter discusses the potential role of City Development Strategies 
(CDS) in accelerating the transition towards a green urban economy. It  fi rst exam-
ines different de fi nitions, scopes and key issues of a green economy. It then addresses 
the question of how CDS could accelerate this transition by examining the challenges 
and potential of the green economy, the dynamics of the transition, and the nature of 
CDS. The chapter has three main arguments. First, although the green economy is 
expected to achieve a balance between economic growth, social equity and environmen-
tal sustainability, the driving force lies in the growth of green economic activities, 
which should therefore be prioritized. Second, the transition to the green urban 
economy is not a narrow technical change, but a change of a broad and all-encompassing 
socio-technical regime. Therefore, it requires a strong articulation of the vision, 
mobilization of resources, and coordinated actions. Third, the CDS has the potential 
to meet these requirements. However, to ful fi ll this role CDS’s current practice has 
to become more effective in developing a shared vision and mobilizing support, and 
be more focused on strategies that develop the urban economy. Moreover, city 
managers have to become more entrepreneurial.  

  Keywords   City development strategies  •  Transition  •  Green urban economy      

    1   Introduction 

 The global efforts to revive economic growth in the aftermath of the 2008  fi nancial 
crisis has provided unprecedented impetus to the transition towards a green econ-
omy (Barbier  2010 ; Steiner  2010  ) , a concept that was  fi rst popularized in the 1980s 
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and early 1990s (Bahro  1984 ; Jacobs  1991 ; Pearce et al.  1989 ; Roberston  1983  ) . 
While the UN Secretary General advocates it as an investment priority area for the 
 fi scal stimulus packages implemented by several governments in 2009, the EU 
adopted a 10-year Green Growth Strategy in 2010. Furthermore, the green economy 
is slated to be one of the top two themes for the Rio+20 Forum in 2012. International 
organizations such as UNEP  (  2011  ) , UNEP/ILO/IOE/ITUC  (  2008  )  and UN-Habitat 
(    2011 ) have all added their voice to the promotion of this transition. The fact 
that cities are crucial domains for the green economy, accounting for up to 70% of 
global CO 

2
  emissions (UNEP  2011 ; UN-Habitat     2011 ) compels us to consider 

how such an economy can be developed in cities around the world. This chapter 
explores the potential role of city development strategies (CDSs) in facilitating this 
development. 

 This chapter proceeds as follows. It  fi rst examines different de fi nitions of a green 
economy and their respective scope and key issues. The following part then addresses 
the question of how CDS can accelerate the transition by considering the natures of 
this transition and CDS. It concludes that the CDS approach as currently practiced 
needs to become more effective in mobilizing society-wide support and be more 
strategic in developing the relevant economic activities.  

    2   De fi ning the Green Urban Economy 

 A review of the literature shows that there exists no consensual de fi nition of a green 
economy. Instead a range of de fi nitions can be identi fi ed. The broadest identi fi es a 
green economy as essentially an antithesis of the conventional economic model 
with all its failings in economic, social, environmental terms (Bahro  1984 ; Jacobs 
 1991 ; Milani  2000 ; Roberston  1983,   1990  ) . The following quotation from the early 
1990s seems to be still relevant today:

  Much    Green writing has been devoted to the goal of far-reaching social change. A Green 
society is envisaged as ‘post-industrial’. In it people live in politically decentralized 
communities. Voluntary changes in values and lifestyles lead to a drastic reduction in material 
consumption, allowing a harmonious relationship to be developed between humankind 
and the natural world. Paid industrial employment correspondingly declines, as people 
 fi nd greater satisfaction in other forms of work, at home or in the community. A principal 
goal of economic policy is to increase self-reliance, particularly for local economies and 
‘bioregions’ (Jacobs  1991 , xvii).   

 Such a de fi nition would seem to be impossibly broad, whose performance would 
be dif fi cult to assess in the short or medium terms. More importantly, its feasibility 
is questionable, since industrialization remains to be an important strategy for 
development for many developing countries (Zhang  2011 ). Alternatively, one could 
look to the work that is commonly credited with having popularized the concept 
of a green economy (Pearce et al.  1989  )  for guidance. Unfortunately, however, that 
source offers no explicit de fi nition of a green economy, but implicitly equates it 
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with the one that delivers sustainable development, as de fi ned by the World 
Commission on Environment and Development (WCED)  (  1987  ) . This requires 
balancing the three pillars of long-term economic growth, social equity and envi-
ronmental sustainability. 

 For a more analytic understanding, a recent conceptual note of Fulai Sheng 
 (  2008  ) , a staff member with UNEP, provides helpful hints. He sees ‘two faces of a 
green economy’: one ‘conventional’ (equivalent to ‘the greening of the economy’) 
and the other ‘modern’. In the conventional sense, “[a] green economy is typically 
understood as an economic system that is compatible with the natural environment, 
is environmentally friendly, is ecological, and for many groups, is also socially just.” 
By contrast, in the modern sense, a green economy is “an economic system that is 
dominated by investing in, producing, trading, distributing, and consuming not only 
environmentally friendly but also environmentally enhancing products and services.” 
The key difference here seems to be two-fold: the ‘modern’ de fi nition is narrower 
and more focused on the underlying economic activities. 

 It is evident that the ‘conventional’ de fi nition still dominates the broad policy 
agenda. In its  Towards a Green Economy  report, UNEP ( 2011 ) de fi nes a green eco-
nomy as one that results in “improved human well-being and social equity, while 
signi fi cantly reducing environmental risks and ecological scarcities. In its simplest 
expression, a green economy is low carbon, resource ef fi cient, and socially inclu-
sive.” Indeed, the report argues quite persuasively that addressing social inequity and 
poverty reduction is an integral part of the green economy agenda and sustainable 
development agenda. The  Green Jobs  report, published jointly by UNEP/ILO/IOE/
ITU ( 2008 ), states that “[a] green economy is an economy that values nature and 
people and creates decent, well-paying jobs.” (p. 4).

  However, in policy practices in the developed countries where there is greater 
awareness of the green economy, it appears to be principally associated with actions 
or policy measures addressing climate change. More speci fi cally, the focus is 
on the development of clean energy and the improvement of energy ef fi ciency, 
although wider concerns are also addressed. A study of 25 US regional and national 
reports on the green economy  fi nds that, although all the reports place clean energy 
at the core of the green economy, there is signi fi cant variation in how much empha-
sis is placed on other environmental issues or/and job quality: 16 of the reports also 
covered transportation and infrastructure, and only three dealt with job quality 
(Chapple  2008  ) .   

 To summarize, at least three quite distinct de fi nitions of a green economy can be 
found. While the broadest encompasses the three pillars of sustainable development, 
the narrowest and the most instrumental is mainly concerned with green energy 
and energy ef fi ciency. The intermediate de fi nition covers economic activities that 
are environmentally friendly and enhancing. It is worth noting that the broader the 
de fi nition, the harder it becomes to prioritize in policy action and in evaluating the 
outcome. One possible way of overcoming this problem is to start with a narrower 
de fi nition and broaden it over time.  
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    3   Operationalizing the Green Urban Economy 

 Broadly speaking, the fundamental issues of developing a green economy have not 
changed since the 1980s: they concern the tensions, and their resolution, between 
the three pillars of sustainable development:

    1.    Between the social and the economic: the pursuit of growth needs to be balanced 
with intra-generational equity to meet basic needs and strengthen livelihood;  

    2.    Between the social and the environmental: while the preservation of the environment 
promotes inter-generational equity, values/culture (in the social domain) can 
in fl uence how environmental issues are pursued;  

    3.    Between the economic and the environmental: while internalizing environmental 
costs and bene fi ts improves economic decisions and performance in the long-run, 
activities in the two domains affect each other, more often than not, in con fl ict 
(Munasinghe and Swart  2005  ) .     

 It is self-evident that, to reduce or resolve these tensions, synergies or co-bene fi ts 
must be sought and maximized. Under the Agenda 21, which has been widely 
adopted by local governments around the world, awareness of sustainable develop-
ment in terms of the balance between the three pillars has been raised. However, 
actual results are highly uneven and in many cases rather limited. It seems that poli-
cies and programs of sustainable development have become politicized and have 
failed to move beyond a statement of commitment. The critical question of how 
to resolve the tensions and achieve the required balance has received insuf fi cient 
attention. Moreover, there is a lack of understanding that this balance is likely to 
grow out of a process of unbalanced developments. 

 Regarding this issue, useful insights can be drawn from the literature on eco-
nomic development. Contributing to the debate between the theories of balanced 
growth and unbalanced growth, Hirschman  (  1968  )  argued that balanced growth, 
especially in the earlier phase of development, is untenable because of the lack of 
the capacity to pursue all activities simultaneously; nor is it desirable because the 
cost of undertaking certain activities would decline once other investments have 
been made. In his view, the most important cause of underdevelopment is the lack 
of a ‘binding agent’, who is able to identify opportunities, combine necessary 
resources/conditions, make and carry out investment decisions. Such an agent is 
characterized by a ‘growth perspective’, comprising ‘not only the desire for eco-
nomic growth but also the perception of the essential nature of the road leading 
toward it.’ (p. 10). He suggested that development theory and policy’s task is to 
examine under what conditions development decisions can be called forth through 
‘pacing devices’ or ‘inducement mechanisms’. On the other hand, it has been argued 
(Chang  2003a  )  that ‘good institutions’ such as equity have historically been the 
consequence, rather than the cause, of economic development. Therefore it is neces-
sary to prioritize economic development. 

 We believe that the green economy is a great development opportunity for many 
cities, with real potential to contribute to the resolution of the aforementioned tensions. 
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However, to achieve this potential, it is necessary to prioritize the growth of green 
economic activities, as such growth will be good to the poor (more on this below) 
and the environment. For this purpose, city development strategies (CDSs) should 
embody the spirit of the ‘binding agent’ and help to provide ‘pacing devices’ and 
‘inducement mechanisms’ for this growth. 

    3.1   The Challenges and Potential of the Green Economy 

 In the transition to the green economy, the stake is high and the cost of inaction will be 
heavy. As the UNEP/ILO/IOE/ITUC ( 2008 , p. 4) report observes, “[C]ompanies and 
regions that become leaders in green innovation, design, and technology development 
are more likely to retain and create new green jobs. But workers and communities 
dependent on mining, fossil fuels, and smokestack industries—or on companies 
that are slow to rise to the environmental challenge—will confront a substantial 
challenge to diversify their economies.” 

 The green economy even in the limited sense has huge potential for two reasons. 
First, it is dynamic and fast growing so that it is capable of driving the economy 
forward. Estimates show that the global market volume for environmental products 
and services currently runs to about US$1,370 billion, with a projected US$2,740 
billion by 2020. On the other hand, it’s estimated that worldwide employment in 
alternative energy would soar—possibly as high as 2.1 million in wind energy and 
6.3 million in solar photovoltaics (PVs) by 2030, and in the order of 12 million jobs 
in biofuels-related agriculture and industry. In particular, tremendous job growth is 
expected in installations and maintenance of solar PV and solar thermal systems 
(ibid, Executive Summary). 

 Second, the green economy covers many economic activities at different levels 
of labor and technology intensity so that it offers a variety of opportunities to people of 
different skill levels and economies at different stages of development. A review 
of 25 recent studies on the green economy (Chapple  2008  )   fi nds a huge range of 
relevant activities, covering both production and consumption (see Fig.  1 ). These 
range from energy and utilities, green building, transportation, clean tech manufac-
turing and other green manufacturing, clean tech R&D, waste management, chemistry 
and materials, environmental services to green  fi nancial services and eco-tourism.  

 Although the majority of current employment opportunities in renewables are in 
developed countries (more than 2.3 million according to incomplete counting), 
UNEP/ILO/IOE/ITUC  (  2008  )  estimate that 1.39 million are in three developing 
countries (China, India and Brazil). Replacing traditional cook stoves with recently 
developed biomass cooking technologies for nine million households in India alone 
would create 150,000 jobs, which requires only a few months’ training (p. 10). 

 But how can cities make this transition and exploit these opportunities? There are 
many ways of doing so. For instance, out of the nine types of policy instruments 
identi fi ed by the  Green Jobs  report, ranging from subsidies to eco-labeling and 
R&D budgets, a majority of these are available to the city government. However, the 
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crucial challenges are two-fold: to develop and articulate the right vision on the one 
hand; and to make real progress in developing selected green industries on the other 
hand. This combination would ensure that the city will not only have a stake in 
the future, but also receive immediate bene fi ts from improved productivity (thus 
income) and job creation. This is supported by the literature on the transition.  

    3.2   Dynamics of the Transition 

 Past studies have signi fi cantly advanced our understanding of the dynamics of the 
transition. While earlier writings focused on the role of environmental economics 
and the role of technological innovation (the so-called “techno-economic para-
digm”), research since the turn of the century has adopted a “socio-technical” 
perspective, which de fi nes transitions as ‘changes from one sociotechnical regime 
to another’ (Geels and Schot  2007 , p. 399). According to Smith et al.  (  2005 , p. 1493), 
“[S] ocio-technical regimes are relatively stable con fi guration of institutions, 
techniques and artifacts, as well as rules, practices and networks that determine the 
‘normal’ development and use of technologies”. The techno-economic paradigm 
assumes that decarbonization of the energy system will be brought about by techno-
logical breakthroughs in other energy technology  fi elds, thus focusing on the question 
of how technological novelties emerge and ‘break through’ (therefore giving emphasis 
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to ‘innovation’ and ‘diffusion’). By contrast, the ‘socio-technical system’ approach 
thinks more holistically about the interrelationships and interpenetration of the 
social, technical, political, economic and institutional spheres, symbolized by the 
‘seamless web’ metaphor proposed by Hughes in  1986  (Maassen  2009 ). 

 Furthermore, it has been suggested that regime transformation is a function of 
three factors (Smith et al.  2005  ) :

    1.    The degree to which the selection pressure is articulated towards a particular 
problem or direction of transformation on the part of regime members 
(prerequisite).  

    2.    The degree to which the resources required are available either within or beyond 
regime members.  

    3.    The extent to which responses to these pressures are coordinated across regime 
members.     

 The implication is that to effect the transition towards a green urban economy, it 
is essential to ensure that the selection pressure (for the green economy) is strongly 
articulated, resources mobilized and the responses coordinated. These accord well 
with the nature and scope of CDS formulation and implementation, at least in 
theory.  

    3.3   The Nature and Practice of CDS 

 CDS as a policy tool  fi rst emerged in the developed world in order to deal with the 
aftermath of the severe economic recessions in the 1970s and the deindustrialization 
following it. This history has also brought with it an emphasis on consensual and 
multi-stakeholder development of strategies (Harris  2002 ; Parnell and Robinson 
 2006  ) . However, many CDSs have been undertaken in developing countries since 
the late 1990s under the tutelage of the World Bank and the Cities Alliance, a part-
nership involving a dozen of bilateral and multi-lateral development agencies. The 
Cities Alliance’s 2010  Annual Report  (Cities Alliance  2010  )  shows that during 
2000–2010, a total of 247 projects were funded. This includes CDSs, which constitute 
one of the two main programs within the Alliance, as well as other kinds of projects. 

 According to the Cities Alliance website, “A city development strategy is de fi ned 
as an action-oriented process, developed and sustained through participation, to 
promote equitable growth in cities and their surrounding regions to improve the 
quality of life for all citizens. A CDS helps cities integrate a strategic development 
approach and a long-term perspective into their urban planning. With a CDS, cities 
move beyond planning around the short-term political or donor-funding cycle to 
considering where they should be in 20 or 30 years, and the steps that need to be 
taken to achieve those goals.” Similarly, the Asian Development Bank (ADB)  (  2004  )  
writes: “A city development strategy combines strategic and corporate planning for 
a unit, that is, a city. It represents the statement of rules for making decisions on 
the development of a city and outlines what is expected, who is responsible for 
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implementation, and what resources are needed to achieve the goals.” (p. 6) 
As such, CDS appears to be well suited to play the triple roles required by the 
transition in terms of articulation of the vision, mobilization of resources and coor-
dination of actions across regime members. 

 However, to realize this potential, the current CDS practice has to avoid two 
kinds of problems that have often thwarted its purpose. On the one hand, although 
overriding emphasis has been placed on participation, full and meaningful partici-
pation has proved to be dif fi cult to achieve, even in the most conducive environ-
ment. For instance, in the post-apartheid Johannesburg, where the ruling ANC was 
strongly committed to the democratization of policy making and planning, both the 
labor unions and the business community dropped out of this process due to their 
dissatisfaction with the proposed changes (Parnell and Robinson  2006  ) . The impli-
cation is that better mechanisms need to be found to encourage meaningful and 
broad-based participation on the one hand, and to compensate those who lose out 
from the changes. The latter is necessary in any process of major industrial restruc-
turing (Chang  2003b  ) , and can only be done with additional resources generated 
from signi fi cant growth. 

 Second, the CDS process has to revert to its former focus on long-term economic 
development strategies. Unfortunately, as Harris  (  2002  )  commented, “[i]n many, the 
aspiration for an economic development strategy for the city has been lost, so that 
the policy of helping the poor can mean little more than assessing what bene fi ts the 
city can deliver to the poor, the passive recipients of municipal largesse, not how to 
lift the whole labor market and so the incomes of the poor, to empower them through 
work” (pp. 2–3). The CDS for the green economy must overcome this paternalistic 
streak and seek to help its population to exploit the real potential of green jobs.   

    4   Conclusion 

 To serve the purpose of building a green economy, the CDS needs to be explicit 
about the challenges of this new economy and fully recognize the global, regional 
and national contexts within which this challenge has arisen. It must be recognized 
that realizing this transition is not just about clean energy innovation or transfer of 
clean energy technologies. It is the development of a new sociotechnical regime, 
involving all spheres of the system. Therefore, the development and articulation of 
the vision must be embedded in wide societal support. 

 On the other hand, it should be recognized that it would be necessary to prioritize 
the growth of green economic activities, not the least because of resource limitation 
and the need to exploit optimal development sequences. Priorities must be given to the 
decarbonization of the energy system and improvement of energy ef fi ciency, and to 
the exploitation of green job opportunities. The speci fi c activities involved obviously 
would depend on the comparative and competitive advantages of the city. 

 Finally, there is the agency issue. It was more than 20 years ago when David Harvey 
 (  1989  )  wrote about the transformation from ‘managerialism’ to ‘entrepreneurialism’ 
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in urban governance in the developed world. This was made necessary, he 
argued, by global and national contexts such as globalization, decentralization and 
deindustrialization. Today, the same (or similar) forces are increasingly affecting all 
cities. Therefore, to be a successful builder of a green economy, the city managers 
must become more entrepreneurial.      
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  Abstract   City-led ‘low carbon enterprise zones’ are rapidly on the rise across the 
globe – from Canada (energy ef fi cient lighting in Toronto) and China (solar energy 
in Baoding) through to Spain (water ef fi ciency in Zaragoza) and the UK (marine 
energy in Liverpool). For political leaders these designated areas of green growth 
are a silver bullet solution to the twin perils of unsuccessful climate deal negotiations 
and surviving an economic depression that lingers in many parts of the world. Whilst 
such zoning should ‘in principle’ be welcomed, it is vital that local leaders devise a 
suitable framework to govern such schemes. This chapter offers a critical analysis 
of the latest insights from this fast emerging practice and puts forward new thinking 
to assist cities in their decision-making process, and ultimately to make our societies 
more resilient. For instance, who owns the intellectual property rights for co-produced 
schemes that go to commercial success? Are the technologies involved in a genuine 
move toward renewable energy? Does it alleviate poverty and local unemployment? 
Is this low carbon trade displacing high carbon trade? Are their innovative ways to 
 fi nance the setup of these zones in the current economic climate?  

  Keywords   Carbon  •  Economic competitiveness  •  Governance  •  Jobs  •  Land use 
planning      

    1   Introduction 

 According to the US Pew Environment Group, 2010 was a landmark year for global 
clean technology investment reaching a record US$246 billion. This was also the 
 fi rst time that investment in renewable energy overtook nuclear power (Harvey  2011  ) . 
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The race for new money and jobs in the so-called ‘green economy’ has come of age, 
as evidenced by China’s latest 5-year plan (   Watts  2010  ) . China’s 2011 economic 
blueprint outlined major initiatives to green the economy over the coming half 
decade including: energy ef fi ciency and environmental services being declared 
‘priority industries’ for the  fi rst time; a carbon intensity target being set, measuring 
the ratio of greenhouse gas emissions relative to Gross Domestic Product (GDP); a 
new environmental tax on heavy polluters to levy fees on discharges of sulfur 
dioxide; and a mandatory carbon trading system on a regional level. 

 The timing of this dramatic growth in clean technology markets was even more 
interesting given that the major urban centers, which would be the focus of many of 
these clean technologies, were simultaneously facing savage public spending cuts. 
Consequently, municipal authorities are looking to the private sector to  fi ll this gap 
(Monaghan  2012  ) . At the same time, there were rumblings from the UN that they 
were abandoning hope that a single deal on climate change could soon be reached 
– instead switching to proposals for a green economy on the basis that this was 
much more politically palatable (ENDS  2010 ; Goldenberg  2011  ) . 

 Given this context, how are city leaders around the world attempting to capitalize 
on the opportunity to transform local economies from underperforming fossil fuel 
dependent manufacturing to more competitive low carbon sectors? One increas-
ingly popular policy intervention is to develop a so-called ‘Low Carbon Enterprise 
Zone’ (LCEZ).  

    2   Clear Market Signals and Controls 

 The past 3 years or so has seen a remarkable rise in interest amongst local authori-
ties across the world in the concept and practice of the so-called LCEZs (or an 
equivalent name, noting they may actually use a different term in their respective 
language while displaying similar characteristics). These zones are special eco-
nomic trade areas in cities and towns within which designated clusters of low car-
bon industries are nurtured. In doing so, these cities are building the brand of their 
districts by providing a clear market signal that they are ‘open for business’ in the 
clean technology industry, whilst at the same time implementing controls that reduce 
the incidence of fossil fuel dependent activities. The motivations go beyond the 
traditional notion of greening local government to the core business of building 
local capabilities to attract new inward investment, regenerating areas by creating 
jobs and re-skilling the local workforce, and enhancing local resiliency by provid-
ing greater energy or water security. Particularly noteworthy schemes include solar 
energy in Baoding (China), marine energy in Liverpool (UK), energy ef fi cient light-
ing in Toronto (Canada) and water ef fi ciency in Zaragoza (Spain), as detailed in 
Table  1  below.  

 Whilst some like in Zaragoza date back 15 years and others such as in Liverpool 
are much more recent, it is interesting to compare and contrast their approaches in 
innovating and delivering success.  



243Low Carbon Enterprise Zones: Towards a Fossil Fuel Free City Economy

    3   Cloning of Zoning or Different Approaches? 

 Taking the four examples listed above, one can identify a number of common and 
unique characteristics in these LCEZs (see Table  2  below). The most notable com-
mon feature is that they are seeking to gain a competitive advantage in low carbon 
markets through clusters of business capabilities and academic research. However, 
it is interesting to note that in some countries such as the UK, the phenomenon was 
originally instigated by the central government and required local government 
applying for ministerial designation (whereby a city or region submits a competitive 
bid to national government to be designated a LCEZ). The practice has since evolved 
to municipalities like Liverpool now also self-designating LCEZs through their own 
local planning frameworks.  

 It is also important to appreciate that seizing an economic opportunity may not 
have originally been their primary driver, as depicted in Table  3  below. So for 
instance, in the case of Zaragoza at the start it was dealing with the environmental 

   Table 1    Examples of LCEZs from around the world   

 City  Description 

 Baoding (China)  As part of a national to move away from heavy manufacturing to 
new hi-tech markets, the municipality introduced an industrial 
energy saving policy and regulations for businesses, which was 
complimented by  fi nancial incentives support for solar panel 
production. Baoding now has 20,000 people working in clean 
energy (AccountAbility and UNEP  2010  )  

 Liverpool (UK)  A public-private alliance named The Mersey Partnership is working 
to develop a center of excellence in marine energy that will 
assist 8,000 people and especially the youth unemployed being 
retrained and employed in wind turbine and tidal industries over 
next half decade. Whilst blades tend to be produced overseas, 
they are assembled and maintained locally (e.g. under water 
cabling to connect the offshore turbines to the national electricity 
grid) (Regeneris and Quantum  2009  )  

 Toronto (Canada)  The city has developed an ICT cluster to enable it to compete with 
Asia for a share of the US$1 billion light emitting diode (LED) 
technologies market (e.g. arti fi cial street lighting can account for 
13 % of local council energy bills in the UK) (AccountAbility and 
UNEP  2010 ; Monaghan  2010  )  

 Zaragoza (Spain)  Following a demonstration project on water saving to deal with water 
scarcity problems that originated in 1997, a cluster on water 
ef fi ciency was recently setup to allow Zaragoza to trade in the 
US$400 billion water market (which has an annual growth rate 
of 7 %). The civil society organization ECODES is helping to 
facilitate knowledge transfer between participants and other 
interested parties including demand side development through 
large company supply chains and corporate social responsibility 
programs (Zinnae  2011  )  

  © Monaghan  (  2012  )   
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dilemma of water shortages. The economic opportunity to trade in the US$400 bil-
lion water market was discovered later on during the course of that particular learn-
ing journey.  

 Yet, when it comes to these LCEZs and the green economy more generally, how 
are these city leaders ensuring they understand what they will gain and what they 
will lose as part of this great transition?  

    4   Winners and Losers – A Checklist to Aid City Leaders’ 
Strategic Decisions 

 Whilst such zoning should broadly be welcomed, it is vital that local leaders devise 
a suitable model to govern such schemes. With this in mind, listed in Fig.  1  below 
is a set of considerations to guide cities in their decision-making process (adapted 
from Monaghan  2012  ) .  

 For instance, if there is pro fi t to be made from co-produced ideas (as was the case 
with Zaragoza) how is the local council ensuring it shares the rewards? Are the 
technologies involved a genuine move toward renewable energy or are they simply 
less polluting (for instance, incineration of non-biological domestic waste is not)? 
Does it alleviate poverty and local unemployment? Is this low carbon trade displacing 
high carbon trade and if so, what are the synergies with national growth strategies 
(which was a consideration that shaped Baoding’s plans)? Are their innovative ways 
to  fi nance the setup of these zones in the current economic climate (for instance 

   Table 2    Common and unique features of LCEZs   

 Common  Unique 

 •  Competitiveness through clustering  – particular 
focus on SMEs 

 •  Motivation to act  – regenerate poor 
neighborhoods versus energy security 
or water scarcity 

 •  Spatial planning  – geographically bounded 
areas organized by planning authority so 
clear market signal and less disruption 

 •  Designation  – instigated by national 
competition versus local self-declaration 

 •  Natural resources  – de fi ned by utilization 
of local ecosystem services (e.g. the Sun, 
offshore wind etc.) 

 •  Governance  – multi stakeholder 
versus public sector only, mandatory 
arrangements versus voluntary alliance, 
with varying local constitutional powers 

 •  Cross-departmental action  – economists, 
accountants, planners and environmental 
professionals 

 •  Financing  – central grant versus local 
reprioritization of existing resources 

 •  Barriers to change  – of fi cer or elected 
member awareness, and local opposition 
to certain technologies 

 •  Process innovations  – imposing a carbon 
compensation levy on all developers 
versus acting as a vocational 
courses broker 

  © Monaghan  (  2012  )   
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districts in Liverpool imposing a carbon compensation levy on developers to fund 
decentralized renewable energy)? 

 Clearly not all local councils will be able to transfer learning from the examples 
of Baoding, Liverpool, Toronto, and Zaragoza. City leaders’ ability to act will be 
shaped by their particular context in terms of constitutional powers, the strength of 
the balance sheet or political appetite for change. Whilst many local authorities will 
have responsibilities for attracting inward investment and supporting the maintenance 
and creation of jobs as well as the up-skilling of a workforce, this is not universally 
true. Local councils in Northern Ireland, like the city of Belfast for instance, do not 
have responsibility for urban regeneration. At the other end of the spectrum as 
outlined in Box  1 , California (USA) and Tokyo (Japan) are both able and willing 
to re-skill the local workforce and enforce low emissions sanctions on business 
respectively.     

Bottom-up financing
(city makes best use of
land use planning and
tax & spending power
to reap the rewards)

National synergies
(coordinated

displacement of high
carbon industries/

regional
competitiveness is
complimentary)

Money kept local
(SMEs benefit through

supply chain/
apprenticeships for

unemployed youth / rise
in GDP per capita)

Ecosystem services
(appropriate selection

of technology and
stewardship of natural

resources)

(© Monaghan, 2012)

Fossil fuel free
(technology uncouples

carbon use from growth
/ interfaces with other

low carbon
infrastructure) 

Intellectual property
rights

(city shares in
commercial success in

proportion to
contribution)

Subsidiarity
(city government has
final say over all land

use planning
agreements)  

LCEZ
‘Gold Standard’ 

  Fig. 1    A framework for governing LCEZs       
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    5   Conclusion – Game Changer or Lemming Run 
for Green Growth? 

 LCEZs should ‘in principle’ be warmly applauded. They represent a fantastic 
opportunity to make our cities more resilient by uncoupling growth from carbon. 
Particularly like those springing up in cities such as Liverpool with their strong 
emphasis on apprenticeships and re-skilling of local unemployed youths for jobs in 
clean energy. This type of zoning is a process innovation that is challenging the way 
we think about the interface between the green economy and sustainable urban 
development. But other titans of business and city planners alike, who see this as 
some kind of snake oil remedy for their economic ills, need to think very carefully 
about exactly who bene fi ts from all of this. This should be in terms of both struggling 
societies right now and tomorrow’s generation. Good governance by city of fi cials is 
vital to realizing the ‘gold standard’ when it comes to LCEZs.      
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  Abstract   This chapter analyzes the role of the local government in green cluster 
formations and city development strategies for the transition to a Green Urban 
Economy. Firstly, it examines the fundamentals of the urban economy including 
agglomeration economies but more speci fi cally cluster formations as key aspects 
of an urban economy’s competitiveness. It then applies these concepts to the 
development of green clusters as key growth sectors in the urban economy 
whereby cities can avail of the new business opportunities that become available 
as a result of increasing investments in green products and services, environmen-
tal technologies etc. Through this transition it is envisaged that a gradual shift 
from carbon intensive activities in favor of more environmentally sustainable eco-
nomic activities will gradually come to characterize urban economies. This will 
ensure that cities remain competitive in the global economy by capturing market 
share in smart and green growth sectors. Furthermore, this chapter assesses the 
role of entrepreneurial local governments in creating the necessary conditions to 
foster green cluster development and attract green and smart growth sector invest-
ment, particularly through City Development Strategies. Finally, this chapter ana-
lyzes Portland’s Economic Development Strategy as an example of how local 
governments can lead urban development strategies, and pursue sustainability and 
green cluster development as a key economic growth strategy.  

  Keywords   Green cluster  •  Portland  •  Entrepreneurial local governance  •  Job creation  
•  City development strategies      
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    1   Introduction 

 Various economic development strategies including the concept of clusters have 
informed policy in urban governance and urban and regional economics for a con-
siderable amount of time  and a substantial amount of literature exists on the subject 
of cluster formations and agglomeration economies (see Porter  1998 ; Ketels  2004  ) . 
This builds upon conventional theories of competiveness, economics of location 
(see Krugman  1991 ; Duffy  1995  )  and urban policy, particularly in the context of 
globalization (see    Sassen  2005 ; Friedmann  2005  ) . In essence, cities and regions have 
long competed to capture capital and investment whether in traditional manufactur-
ing or more recently through the growth of the knowledge economy and  fi nancial 
services sector in which Foreign Direct Investment (FDI) has played a key role. 
However, urban and regional competiveness also involves the development of inno-
vative endogenous enterprises where local innovation is an important aspect. This 
results in the establishment of a robust economic specialization element in cities. 

 Since the 2008–2009  fi nancial crises, the term Green Economy has in fi ltrated 
both national and international economic policy discourse, as governments try to 
devise new ways to replenish and instigate new growth sectors in their economies in 
order to ensure economic viability and enhance competiveness, particularly in a 
developed world context (see UNEP  2011 ; OECD  2011  ) . Urban areas account for 
the majority of their respective countries GDP 1  and for the Green Economy to be 
successful globally it needs to be established within our urban centers. Economic 
growth is fostered regionally and urban centers and metro regions are key actors in 
regional collaboration for economic development. 2  Cities provide considerable 
opportunities for a transition to the Green Economy due to factors of urban agglom-
eration (spillover effects, concentration of knowledge and innovation etc.) and the 
general structural potential of cities (see UNEP  2011 ; Hammer et al.  2011  ) . However, 
the term Green Urban Economy has not yet been conceptualized with some notable 
exceptions (see ICLEI  2011 , this publication). 

 Greening the urban economy is an important prerequisite in the transition to a 
global Green Economy as well as an important aspect to sustainable development. 
Understanding urban economic concepts of cluster formations, agglomeration 
economies and specialization development and policy innovation. Speci fi c city 
development strategies are a growing thematic policy innovation in urban gover-
nance (see Cities Alliance  2006  ) . By aiming to promote sustainable economic 
development initiatives such strategies are an essential tool in the application of 
green economic concepts to the urban economy, particularly in the terms of green 
cluster formations. Cities that specialize in green services and products, environ-
mental technologies etc. can establish the necessary credentials for a green cluster. 

   1   Half of global GDP (US$ 30,000 trillion) in 2007 came from 380 cities in developed-regions, 220 
largest cities in developing-regions contributed another 10% (see McKinsey Global Institute  2011  ) .  
   2   ‘Polycentricity’ is also considered to be a new spatial phenomenon which are de fi ning features of 
the city region of the twenty- fi rst century (see Hall and Pain  2006  ) .  
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This creates a specialized Green Urban Economy that is diverse in terms of 
green sector innovation and smart growth sectors, essential for maintaining 
 economic viability. The Portland case, which will be examined in due course, is 
an illustrative example of how a city can pursue an economic strategy that favors 
sustainability and the development of green and clean tech clusters while simul-
taneously maintaining the city’s economic edge.  

    2   Green Clusters  

 Urban green clusters can be created in two ways. Firstly, by competing for invest-
ment including FDI or through home grown endogenous business ventures where 
local innovation and research and development (R&D) is pivotal to the establishment 
of smart green clusters; it can also be a combination of both. However, any such 
cluster development is dependent on the establishment of the necessary conditions 
required for investment or innovation. Urban centers offer a favorable location for 
green clusters due to the presence of a highly diverse economic mix linked with their 
capacity to concentrate  fi rms, R&D activities and innovation (therefore bene fi tting 
from agglomeration economies) (see UNEP  2011 ). Urban agglomerations and metro 
regions also tend to have greater endowments of human capital, a larger stock of 
physical capital measured by the equipment of  fi rms and the stock of buildings and 
infrastructure facilities. (see Turok  2004 ; OECD  2006 ; UN-HABITAT  2008 ; Legates 
and Stout  2003  ) . Therefore the agglomeration, structural, and synergetic potential 
offered by cities is an excellent opportunity for the manifestation of a Green Economy 
via green cluster formations. 

 Green clusters aim to capitalize on the new business opportunities that exist in 
terms of a growing market share for green products and services, due to increased 
investments in green infrastructure, clean technology, amongst others. Sources indi-
cate that up to US$ 3.3 trillion has been invested in green economic activities since 
2007, and this trend is set to continue ($10 trillion in investments by 2020) (see 
Ethical Markets Media  2012 ). New business models, which alter the production side 
of the economy to more environmentally favorable products and services, with the 
intention to instigate a gradual shift from carbon intensive economic activities are gradu-
ally gaining momentum. Such new industries include environmental technologies 
(clean tech), green products and services, renewable energy innovation etc. 

 Green clusters are an important shift on the production side of the green 
economic model, and are essential in terms of a new sustainable economic trajectory, 
green market development, enhancing urban competiveness and job creation. As 
green business is becoming more mainstream and in order to create green business 
hubs and clusters, urban governance needs to create the optimal conditions for 
capturing investment and capital, as well as policies geared towards local innova-
tion. With this in mind, policies to enhance the capacity of cities to attract green 
businesses and foster smart and green growth sectors are and can be an in fl uential 
force shaping local policymaking – entrepreneurial urban governance.  
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    3   The Entrepreneurial Local Government 

 Regarding the urban economy, the local government needs to create the desired 
conditions that  fi rms and businesses require in order to set up operations in a par-
ticular urban area. In the process, urban governance has become entrepreneurial 
in its actions, whereby in the age of globalization, cities compete to capture capital 
and inward investment in order to remain competitive. The local government is 
also an essential actor in fostering home grown centers of specialization. As dis-
cussed, a major aspect of the Green Urban Economy is the development of green 
cluster formations. Local governments can attract green economic activities that 
are essential for cities to remain competitive in the global economy. This is par-
ticularly true if local governments avail of the new business opportunities that 
exist and continue to emerge in green growth industries resulting from green 
investments. In creating the necessary conditions for green clusters and establishing 
the capabilities required for their successful formation, various initiatives can be 
pursued. Most importantly, these conditions are created by establishing the required 
statutory and policy framework, where urban governance directs policy towards 
speci fi c sustainable city development strategies, which support green cluster 
development and other green urban economic initiatives. Sustainable economic 
development strategies at city level can include or be complimented by:

   Direct investment in green industries that may form a green cluster and preferential • 
treatment for industries that result in environmental bene fi ts.  
  Incentivizing green growth industries, through  fi nancial incentives etc. and using • 
public procurement for green market development.  
  Optimizing key factors of location economics including quality of life indicators • 
to attract investment.  
  Sustainable urban planning and management i.e. urban form and energy and • 
resource ef fi ciency (see UNEP  2011  )     

 When  fi rms and companies seek investment opportunities various factors of location 
can in fl uence the decision. These include a healthy natural and built environment, 
good public transport links, green space and a overall sustainable urban planning and 
management policy direction. Such urban attributes create attractive places to live 
and to invest while also in fl uencing private sector decision-making. These are 
important prerequisites in terms of attracting  fi rms and workers, a process which 
links the idea of the smart city with the sustainable city. Cities with high environ-
mental performance coupled with smart growth sectors, including green and ICT 
sectors, create a signaling effect for other  fi rms to establish operations in a particular 
urban area. One of the chief mitigating criterions for private sector investment 
depends on a strong local government commitment and vision. Creating the required 
regulatory and policy framework is the bedrock on which sustainable economic 
growth can be constructed, by which city development strategies provide a proven 
enabling framework. In this regard the Portland example offers an interesting insight 
into how a city can pursue a sustainable development strategy in order to remain 
economically competitive.  
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    4   Case Study: Portland’s Economic Development Strategy 

 In response to the 2008–2009  fi nancial crises, Portland developed an ‘Economic 
Development Strategy’ in 2009, aiming to integrate sustainability into the fabric of the 
city’s economy. The strategy includes a strong focus on sustainable growth in terms of 
green jobs, clean tech clusters and sustainable urban planning and management. 
Portland’s strategy builds upon investments in sustainability (in economic develop-
ment and public policy) to chart a new economic growth trajectory, building upon a 
solid history of innovative and sustainable policies. The timespan of the plan is 5 years 
and rests on three pillars that trace back to the concepts found at the  fi rst Rio Earth 
Summit in 1992:

   Sustainable job growth (economic sustainability).  • 
  Sustainable innovation with Eco-Districts (environmental sustainability).  • 
  Inclusive prosperity (social sustainability).    • 

 To implement the Economic Development Strategy, the Mayor established an 
‘Economic Cabinet’, made up of leaders from all facets of the local economy including 
the city’s target clusters which include: clean tech, software, research and commercial-
ization, athletic and outdoor industries, and advanced manufacturing. The Economic 
Cabinet advises the Mayor and identi fi es investment opportunities. The Mayor’s of fi ce 
is responsible for strategy updates and provides oversight on the implementation of the 
strategy. The Portland Development Commission (PDC), the city’s economic develop-
ment agency, is tasked with delivering key aspects of the Economic Development 
Strategy. Building on Portland’s commitment to sustainability, the mission of the PDC 
is “to bring together resources to achieve Portland’s vision of a diverse, sustainable 
community with healthy neighborhoods, a vibrant central city, a strong regional econ-
omy, and quality jobs and housing for all”. 

 The creation of both the city’s Economic Development Strategy and the new 
Bureau of Planning and Sustainability (BPS) in 2009 represents a new phase in 
Portland’s aim to develop linkages between economic development, sustainability 
and green cluster formation. Portland’s efforts have resulted in an estimated US$ 
355–US$ 960 million in annual wages from the green building cluster in 2008. 
Additionally, bicycle related industries accounted for an estimated US$ 90 million in 
value and 850–1,150 jobs. The Economic Development Strategy helped to attract 15 
new companies and retain 1,100 existing jobs and create more than 1,900 new jobs 
through  fi nancial assistance to 132 local businesses. In 2011 the Portland metropolitan 
region boasted over 27,000 jobs that produce or add value to goods and services that 
result in an environmental bene fi t. The median wage for these jobs is US$ 42,458 per 
year and each of these jobs produces an estimated US$ 13,952 in exports for the 
Portland metropolitan region’s economy (see ICLEI  2012  ) . 

 Furthermore, 390 businesses have obtained local, state and federal loans, 
grants and incentives totaling US$ 9 million. Portland also attracted the solar 
energy company Vestas, thin  fi lm manufacturer SoloPower and energy storage 
leader ReVolt to set up operations in the city. This resulted in 751 new jobs and 
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300 retained jobs. The city also developed capacity in the wind energy supply 
chain resulting in sales and services totaling US$ 2 million for local wind  fi rms 
(see ICLEI  2012  ) . 

 Portland’s Economic Development Strategy is an illustrative example of how a 
local government can foster a sustainable growth industry through its entrepreneurial 
activities. The Economic Development Strategy was a fundamental policy and institu-
tional framework, through which the city created the necessary conditions and capaci-
ties for the development of a green cluster in Portland, which encouraged and provided 
an attractive playing  fi eld for investment and growth in clean tech sectors and green 
products and services. Furthermore, Portland’s long tradition of sustainability initia-
tives, particularly in terms of land-use planning, public transport strategies and a focus 
on public green space, renders it one of the healthiest cities in the world (see UNEP 
 2011  ) . This adds to the city’s green credentials and contributes to Portland’s goal to 
become the most sustainable urban economy in the USA. Portland demonstrates that 
an environmental social integrity model and urban sustainable practice can be inte-
grated within the development of robust competitive economic development 
strategies.  

    5   Conclusions 

 Green business and investment is increasing in market share and this newly emerging 
economy is gaining the attention of urban governments. Such new business opportuni-
ties have incentivized local governments in cities to pursue actions that create the opti-
mal conditions for both fostering green business models and to attract investment for 
environmental technologies, green products and green services. While realizing the 
potential their cities offer, urban governments create the conditions that private sector 
actors can capitalize on. The case of Portland is an illustrative example where the city 
has achieved a signi fi cant drop in greenhouse gas emissions (3% below 1990 levels) 
while the city has developed strategies that are increasing economic development and 
employment. It is an encouraging example of how sustainability can be a key principle 
in economic growth and urban competiveness, and how cluster formations can contrib-
ute to the transition to a Green Urban Economy. Concurrently, an entrepreneurial local 
government is imperative to achieve this transition and should be recognized for this 
role. City development strategies are one example of how local governments can create 
a green urban advantage resulting in considerable economic advantage, a sample of the 
tools that local governments can use to help advance the Green Urban Economy.      

   References 

   Cities Alliance (2006) Guide to City Development Strategies: improving urban performance. 
Cities Alliance, UNEP and ICLEI, Washington, DC  

    Duffy H (1995) Competitive cities: succeeding in the global economy. E & FN Spon, London  



255Green Clusters and the Entrepreneurial Local Government…

   Ethical Markets Media (2012) Green Transition Scoreboard 2012: From expanding Cleantech 
Sectors to emerging trends in Biomimicry. Ethical Markets Media, Saint Augustine FL  

    Friedmann J (2005) The world city hypothesis. In: Lin J, Mele C (eds) The urban sociology reader. 
Routledge, New York  

    Hall P, Pain K (eds) (2006) The polycentric metropolis: learning from mega-city regions in Europe. 
Earthscan, London  

   Hammer S et al (2011) Cities and green growth: a conceptual framework. OECD regional development 
working papers 2011/08, OECD Publishing.   http://dx.doi.org/10.1787/5kg0t fl mzx34-en    . Cited 20 
Mar 2012  

   ICLEI (2011) Green urban economy brie fi ng sheet.   www.iclei.org/casestudies    . Cited 20 Mar 
2012  

   ICLEI (2012) Case Study #150 Portland, Oregon, USA: building a sustainable economy on the 
pillars of urban innovation.   www.iclei.org/casestudies    . Cited 27 Mar 2012  

   Ketels CH (2004) European clusters. In: Structural change in European 3: innovative city and business 
regions. Hagbarth Publications, Bollschweil  

    Krugman P (1991) Increasing returns and economic geography. J Polit Econ 99(3):483–499  
    Legates R, Stout F (2003) The city reader. Routledge, New York  
   McKinsey Global Institute (2011) Urban world mapping the economic power of cities. McKinsey 

& Company.   www.mckinsey.com/mgi    . Cited 21 Mar 2012  
   OECD (2006) Territorial reviews: competitive cities in the global economy. OECD Publishing, 

Paris  
   OECD (2011) Towards green growth. OECD Publishing, Paris  
    Porter ME (1998) Clusters and the new economics of competition. Harvard Business School Press, 

Boston  
    Sassen S (2005) The urban impact of economic globalization. In: Lin J, Mele C (eds) The urban 

sociology reader. Routledge, New York  
    Turok I (2004) Cities, regions and competitiveness. Reg Stud 38(9):1069–1083  
   UNEP (2011) Towards a green economy: pathways to sustainable development poverty eradication. 

UNEP, Nairobi  
    UN-HABITAT (2008) State of the world cities 2008/2009: harmonious cities. Earthscan, London     

http://dx.doi.org/http://dx.doi.org/10.1787/5kg0tflmzx34-en
http://www.iclei.org/casestudies
http://www.iclei.org/casestudies
http://www.mckinsey.com/mgi


257R. Simpson and M. Zimmermann (eds.), The Economy of Green Cities: 
A World Compendium on the Green Urban Economy, Local Sustainability 3,
DOI 10.1007/978-94-007-1969-9_24, © Springer Science+Business Media Dordrecht 2013

  Abstract   Cities throughout the developing world are in the midst of a housing crisis. 
Urbanization, population growth, rising economic development, the large stock 
of inadequate existing housing, and the need to rebuild after con fl ict and disasters 
necessitates the provision of affordable housing, the upgrading of slums, and retro fi tting 
the existing housing on an unprecedented scale. This chapter explores these trends 
with a particular focus on the opportunities and challenges the green economy 
poses to affordable housing. Reviewing the current situation reveals that while 
there are many affordable housing and slum upgrading policies, programs, and 
projects, green economy dimensions are not suf fi ciently harnessed to maximize the 
economic and environmental opportunities that housing can provide to countries, 
cities, and households. The analysis highlights that there is an enormous environ-
mental and economic potential for the greening of the housing sector in developing 
countries. Indeed, much of the housing stock is yet to be built and this presents 
a huge opportunity to build green today, reduce urban vulnerability and poverty, 
contribute to economic growth, and make signi fi cant environmental and economic 
savings in the future.  

  Keywords   Housing  •  Slum upgrading  •  Housing policy  •  Economic sustainability  
•  Developing countries      

    1   Introduction – The Challenges of an Urbanizing World 

 Half of humanity now lives in cities. By 2050, 70% of the world’s population 
will be urban, and 95% of this urban population growth will occur in developing 
countries    (UN-Habitat  2009a    ) . Urbanization brings with it many positive bene fi ts 
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and opportunities but it also places enormous pressure on local ecosystems, natural 
resources, urban land use, and the  fi nancial and human capacities of national 
governments and city authorities (see Davis  2005 ; Neuwirth  2004 ; Saunders  2011  ) . 
Unfortunately, in most cities of the developing world these pressures combine to 
severely limit the suf fi cient provision of affordable and adequate housing leading 
urban dwellers to resort to living in unhealthy, overcrowded, and often relatively 
expensive informal housing in slums and informal settlements (Acioly and French 
 2012 ; UN-Habitat  2003  ) . This pressure is evidenced in cities throughout Asia, 
Africa, Latin America and Eastern Europe. In many cities in Sub-Saharan Africa 
urban growth is synonymous with slum growth, meaning quite accurately that, due 
to a combination of poor regulatory frameworks, low incomes, inef fi cient private 
real estate markets and a lack of  fl exible housing  fi nance, urbanization equals 
informal housing formation (Acioly  2010 ; UN-Habitat  2005  ) . 

 The scale of this housing informality is immense with one out of every three 
urban dwellers in the developing world living in slum conditions (UN-Habitat  2003  ) . 
Although globally the percentage of slum dwellers is decreasing   ,  1   the absolute 
number of slum dwellers is increasing and poses signi fi cant long-term challenges 
to the economic growth, political stability, social cohesiveness and environmental 
sustainability of cities. Slums are a clear manifestation of a mal-functioning housing 
sector that fails to provide a range of affordable housing alternatives for urban 
households. To solve the challenge of slums, a twin-track approach that involves 
supplying new affordable housing and undertaking slum upgrading programs is 
required. Together these can prevent the growth of new slums, address existing 
slums, and can signi fi cantly contribute to green economic development in cities. 

 At  fi rst glance the construction of new housing and the upgrading of existing 
slums may seem to be at odds with environmental sustainability goals. These activities 
suggest using more natural resources, to build more, for more people, with occupants 
eventually using more to maintain and operate their houses than they currently do in 
slums. There is certainly some basis for this assumption because in general the 
building sector consumes around 30% of global energy, making it one of the most 
resource intensive sectors of contemporary cities and one of the largest contributors 
to climate change (Levine et al.  2007  ) . There exists however suf fi cient knowledge, 
expertise, and capacity to plan, design, construct, and use environmentally sustainable 
buildings using existing technologies and approaches. The challenge therefore is to 
improve the living conditions of the urban poor in a way that does not negatively 
impact on the environment, while at the same time improving local, regional, and 
national economies. Furthermore in the long term, there is enormous potential for 
the greening of the housing sector of developing countries precisely because 
much of the urban housing stock is yet to be built and this presents a huge opportu-
nity to build green today and make signi fi cant environmental and economic savings 
in the future. 

   1   In 1990 the percentage of the urban population in slums was 46.1. In 2010 it was 32.7%. In 1990 
the absolute number of slum dwellers was 650 million but it 2010 it had risen to over 800 million. 
United Nations  (  2011a  ) .  



259Green Cities Require Green Housing: Advancing the Economic…

 Over the last 50 years there have been a multiplicity of responses to addressing 
the housing challenge however green economy dimensions have seldom been 
considered (Pugh  2000,   2001  ) . Slum upgrading programs often improve public 
areas through the provision of infrastructure and access to fuels and sanitation, yet 
they seldom consider the environmental impact of such development. Likewise, 
government ‘social’ housing projects have focused on producing large quantities 
of standardized affordable units often without considering the economic and 
environmental implications of such projects for households and cities. There is a 
lack of knowledge, capacity, and institutional and regulatory support for main-
streaming sustainability within slum upgrading and affordable housing programs in 
developing countries. 

 This chapter explores how housing in developing countries is an opportune 
setting to contribute to green economic development. It  fi rstly outlines the conceptual 
underpinnings linking housing and the economy, by highlighting both the established 
knowledge regarding backward and forward linkages between the two, as well as 
the role of housing in the relatively new  fi eld of the ‘green economy’. In both, housing 
is shown to present signi fi cant opportunities for improving the green economy of 
cities – that is, making them environmentally sustainable and advancing the economic 
development of households, settlements, cities, and national economies. 

 The chapter then provides a detailed situation analysis of the state of the green 
economy in the housing sector. It explains the dynamics of the realities on the 
ground: urbanization, population growth, and economic development are increasing 
the demand for adequate and affordable housing; the existing stock of housing needs 
to be retro fi tted to improve its environmental ef fi ciency; and the need to rebuild 
houses and residential settlements after crises, con fl ict, and natural disasters wit-
nessed in many developing countries today. To support the situation analysis, the 
chapter then draws from international examples to communicate good practice in 
housing and slum upgrading policies, projects, and programs in this  fi eld. Lastly, 
the chapter outlines the critical blockages and constraints to scaling-up the ‘green-
ing’ of the housing sector in developing countries and concludes by providing a 
clear outline of the key priority areas for action.  

    2   The Role and Contribution of Housing in Green Economic 
Development in Developing Countries 

    2.1   Housing and Sustainability 

 In the context of climate change mitigation, no sector is more able to produce cost 
effective reductions in energy consumption and greenhouse gas emissions than 
the building sector (Levine et al.  2007  ) . The sector contributes up to 30% of total 
global annual greenhouse gas emissions and consumes up to 40% of all energy in 
most countries (UNEP  2009  ) . While the speci fi c percentage varies slightly from 
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country to country, amongst both developed and developing countries it is generally 
consistent. For instance, in Indonesia about 40% of total energy consumption and 
associated greenhouse gas emissions are due to energy consumption in buildings 
which is roughly the same percentage in developed countries such as the United 
States at 35% total energy consumption from buildings (Utama and Gheewala 
 2009  ) . Recent studies estimated the ratio of embodied energy consumption for the 
building sector at approximately 15–25% from the construction phase and 75–85% 
from the operation phase assuming a 50-year building lifespan (   Nässén et al.  2007 ; 
Architecture2030  2007  ) . These  fi gures do not include the emissions related to the 
transportation of materials and other activities related to the building sector which 
means actual building sector emissions are certainly larger (Nässén et al.  2007  ) . 

 Although the building sector is a signi fi cant contributor to global GHG emis-
sions, it also represents the single largest source of achievable emissions reductions 
with current technology in the near term across the entire economy (Levine et al. 
 2007 ; Urge-Vorsatz and Novikova  2008  ) . According to the Intergovernmental Panel 
on Climate Change (IPCC) Fourth Assessment Report, a 29% reduction in energy 
consumption in buildings is technically attainable by the year 2020 at no cost to 
society (Levine et al.  2007  ) . This means money can be saved and emissions reduced 
when buildings are designed and constructed with ef fi ciency and sustainability in 
mind, even by using currently available technologies   .  2   These cost saving and attain-
able measures would avoid approximately  fi ve billion tons of greenhouse gas emis-
sions over the next decade (Urge-Vorsatz and Novikova  2008  ) . This is more than 
double the reductions achievable from any other sector at the same cost (IPCC 
 2007  ) . This demonstrates the incredible importance that the building sector and 
housing have to play in a successful global strategy to mitigate climate change and 
towards sustainable urban development. 

 In developing countries the challenge is to not only address the environmental 
impacts of the building sector, but to balance this with the economic, social, and 
cultural pillars of sustainable urban development (Brown and Bhatti  2003  ; 
UN-Habitat  2012a ) . Sustainability is de fi ned in the 1987 United Nations’ Bruntland 
Commission Report as comprising economic, environmental and social dimensions, 
where “sustainable development is development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs 
(World Commission on Sustainable Development  1987  ) .” Cultural sustainability is 
also important and is therefore considered the fourth pillar of sustainability, as pro-
moted in The Universal Declaration on Cultural Diversity: “Cultural diversity is as 
necessary for humankind as biodiversity is for nature” (UNESCO  2001  )  It is impor-
tant to be “one of the roots of development understood not simply in terms of eco-

   2   Existing technology and current building design knowledge are suf fi cient to attain these levels of 
reduction. In the US residential building sector extensive studies have shown that existing technology 
and human resources can be successfully deployed today to create homes that are near net zero 
energy consumers, while remaining affordable (Parker  2009 ). As well, in Europe growing knowledge 
and new policy measures are harnessing this potential through zero carbon housing mandates to be 
attained by 2016 in the UK and a broader energy ef fi ciency target of a 20% increase in ef fi ciency 
by 2020 in the EU which focuses on energy ef fi ciency labelling for buildings and other policies.  
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nomic growth, but also as a means to achieve a more satisfactory intellectual, 
emotional, moral and spiritual  existence” (UNESCO  2001  ) . Indeed in terms of 
housing, culture is very important as it not only links people and built environments 
(Rapoport  1988 ,  2000  ; Turner  1976 ) , one criteria of ‘adequate housing’ is cultural 
adequacy     ( UN-Habitat and UNHCR 2009  ) .  3   

 This comprehensive conception of sustainability is crucial when looking at housing 
in developing countries (UN-Habitat  2012b ). The ever increasing need to alleviate pov-
erty, provide adequate housing for disadvantaged peoples and provide alternatives to 
slums in developing countries demonstrates a critical tension between the need to 
increase energy access to the world’s poor and simultaneously reduce emissions on the 
global scale. The focus must be on strategies which synergistically provide reductions in 
greenhouse gas emissions attributable to housing across their life cycle, climate adaptive 
capacity through durability and resilience to changing climatic impacts such as  fl ooding, 
extreme storms and extreme heat, and simultaneously provide economic bene fi ts and 
other co-bene fi ts in the form of improved quality of life, poverty alleviation, economic 
development, environmental protection and improved health and safety. 

 In developing countries the rate of growth in the housing sector is rapidly increas-
ing and for emerging economies such as China, India, South Africa and Brazil, the 
rate exceeds that of developed countries. For example, “in the next two decades, 300 
million Chinese are projected to move into urban centers, and China alone will add 
2 billion square meters (21.5 billion square feet) of new construction each year, 
doubling its building stock by 2020” (UNEP, ILO, IOE, ITUC  2008  ) . This will 
mean the addition of new buildings will be greater in total  fl oor space than the 
entirety of the current building sector in the United States (FGEF  2003  ) . At this 
magnitude, if new housing in emerging economies fails to be the most environmen-
tally sustainable as possible, the world faces a multi-decade lock-in of dangerous 
energy consumption patterning which will certainly aggravate environmental as 
well as economic challenges.  

    2.2   Housing and the Economy 

 As is the case with environmental dimensions, the economic dimensions of increas-
ing the provision of affordable housing and upgrading existing slums present both 
challenges and opportunities for developing countries. The  fi nancial turmoil facing 
the world since 2008 has reaf fi rmed the close interrelation between the housing 
sector and the world economy. Economic growth is concentrated in cities, where 
housing is a “central force of sound economic development” (Kajumulo Tibaijuka 
 2009  ) . Indeed, the formal and informal housing sector, including the formal and 
informal construction and building industries, contributes signi fi cantly to national 
GDP, local economic development and job creation (IMF  2008  ) . 

   3   The criteria is cultural adequacy: “housing is not adequate if it does not respect and take into 
account the expression of cultural identity.” The other six criteria are: security of tenure; availability of 
services, materials, facilities and infrastructure; affordability; habitability; accessibility; and location.  



262 M.A. French and C. Lalande

 Within economic housing theory, housing has traditionally been considered a 
consumption good (Angel  2000  ) . Housing was seen from a social lens, as a form of 
welfare, where states should be motivated to address housing sector market failures 
for social reasons (such as health, wellbeing, etc.), not explicitly for economic 
reasons because housing ‘tied up capital in  fi xed, long-term, unproductive assets’. 
Recent evidence, however, reaf fi rms that housing is an investment good and a catalyst 
for economic growth and development (Kajumulo Tibaijuka  2009  ) . Housing 
construction, retro fi tting, and maintenance has enormous potential to contribute to 
economic development through stimulating enterprise, and creating jobs, both 
directly and indirectly, in a wide range of sectors. Indeed, “investment in housing, 
as well as an ef fi cient handling of housing supply, development and access, gener-
ates a high multiplier effect to the wider macro-economic and social system” 
(Kajumulo Tibaijuka  2009  ) . Prioritizing investments in housing as have contributed 
signi fi cantly to the rapid rate of growth experienced in many countries over the last 
four decades. For example Singapore and Hong Kong which once had slums now 
have robust formal housing sectors that contribute directly and indirectly to national 
their economies (UN-Habitat  2011e ; Kajumulo Tibaijuka  2009  ) . Government 
investment in affordable housing is often the case in times of crises, for example in 
China and Brazil after the 2008 global  fi nancial crisis, where housing is used as a 
tool for economic management, macro-stabilization and national growth strategies 
(Yanyun Man  2011 ; D’Amico  2011  ) . 

 Housing is economically advantageous as it has both backward and forward 
linkages. Backward linkages “generate wealth in the form of pro fi ts from employ-
ment, both in the construction industry itself and in the industries supplying it” 
(Spence et al.  1993  ) . In many developing countries construction labor is typically 
unskilled and, depending on the complexity of the construction technology 
used, construction sector employment is a  fi rst ‘port of entry’ in urban areas thus 
providing an important safety net for rural migrants. Furthermore, residential 
construction is an employment multiplier; for example, in Colombia, India, 
Mexico and Pakistan, for every job created in residential construction, two are 
created elsewhere (Kajumulo Tibaijuka  2009  ) . Forward linkages are in the form 
of the production of facilities required for economically productive activities. 
These have become increasingly apparent with the rise of ‘mixed use’ develop-
ments and the recognition of the role of home-based enterprises in most parts of 
the developing world (Tipple  1993 ; Kellett and Tipple  2002  ) . When tenure is 
secure, low- and middle-income households are more likely to invest in housing 
and use them for economically productive activities, contributing to household, 
city and national economic activity. 

 Spence et al. summarize four key economic bene fi ts of affordable housing in 
developing countries:

    1.    Housing is a stimulus to saving. It can be a vehicle to generate additional wealth 
and income for the poor through home-based enterprises.  

    2.    Housing is employment generating, both on-site and through building materials 
production, distribution, and services.  
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    3.    Low-cost housing is more economically bene fi cial than high-cost housing. 
Investment in low-cost houses and houses which use materials manufactured in 
local small-scale enterprises generates signi fi cantly more employment for each 
unit of expenditure than luxury housing.  

    4.    Housing has hidden employment effects. Informal construction means that a 
lot of construction labor is hidden, and therefore the potential of residential con-
struction is signi fi cantly greater than is commonly realized (Spence et al.  1993  ) .      

    2.3   Environmental and Economic Synergies: 
Housing and the Green Economy 

 At its core, a green economy is one that blends the environmental and economic 
pillars of sustainability. In ‘Working towards a balanced and inclusive green 
economy: A United Nations system-wide perspective’  (  2011a  )  the United Nations 
de fi nes the green economy at the ‘visionary level’ as “an economy that results 
in improved human well-being and social equity, while signi fi cantly reducing 
environmental risks and ecological scarcities.” “At the operational level, the green 
economy is seen as one whose growth in income and employment is driven by 
investments that: reduce carbon emission and pollution; enhance energy and 
resource ef fi ciency; [and] prevent the loss of biodiversity and ecosystem services” 
(United Nations  2011b  ) . 

 The green economy is of relevance and importance for developing countries 
because it provides the opportunity to promote economic development whilst at 
the same time minimizing the ‘lock-in effect’: “The greening of infrastructure – 
including the buildings, energy and transport sectors, which are signi fi cant consumers 
of resources and emitters of greenhouse gases (GHGs) – is urgent as emerging 
economies and developing countries will build the bulk of their infrastructure in 
the next few decades (United Nations  2011b  ) .” This awareness is shared in a 
recent UNEP study, Towards a green economy: pathways to sustainable develop-
ment and poverty reduction, that reaf fi rms the fact that buildings have an ‘oversized 
ecological footprint’; and that a green economy can make signi fi cant savings in 
the short and long term; can bring health and productivity bene fi ts; increase jobs; 
and help developing countries achieve energy ef fi cient building stock for decades 
to come (UNEP  2011  ) . 

 Within the green economy there has been a strong emphasis on job creation. 
In the buildings sector this employment generation is in industry and service sectors 
that address environmental ef fi ciencies, technologies and materials (UNEP, ILO, 
IOE, ITUC  2008  ) . For example, citing a 2005 study of the ten European Union new 
member states – Cyprus, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, 
Malta, Poland, Slovakia, and Slovenia – retro fi tting the existing housing stock of 
these countries would create between 50,000 and 185,000 jobs (UNEP, ILO, IOE, 
ITUC  2008  ) . 
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 While green economy approaches in Europe and North America focus on 
high-technology environmental building technologies and systems, in developing 
countries the focus is more on broadening opportunities for unskilled construction 
employment and achieving economic savings in housing production through reduc-
ing the cost of materials and construction systems. It has long been argued that 
housing construction in developing countries should utilize locally produced mate-
rials rather than relying on imports, because this not only creates local and national 
jobs and stimulates local economic development, but also reduces the environmen-
tal impact of construction by reducing transport costs and therefore the embodied 
energy of materials (Spence et al.  1993  ) . Studies have shown that low-cost housing 
development that utilizes simple, intermediate technologies generates roughly 
twice as much direct and indirect local employment as luxury housing develop-
ment, in part because luxury housing has higher speci fi cations and many of its 
components are imported (Araud  1973 ; Strassmann  1976  ) ; indeed, in some devel-
oping countries nearly 60% of the total value of building materials are imported 
(Spence et al.  1993  ) . 

 Large-scale low-cost housing and slum upgrading programs offer signi fi cant 
opportunities for labor intensive job creation in developing countries. In slums, 
housing programs have the potential to be labor intensive and environmentally 
sustainable when using traditional building techniques, indigenous and/or recycled 
building materials and self-help processes (Spence et al.  1993  ) . Indeed a move to 
green construction could help achieve the MDG targets, in particular Target 7d on 
improving the lives of slum dwellers:

  A shift away from traditional housing to green construction may provide a unique opportunity 
to meet these targets. Certain infrastructure costs can be bypassed by new developments in 
technology. For example dependence on an electricity grid may no longer be necessary with 
the installation of solar panels and solar water heating. By reducing energy costs, this makes 
the development goals more feasible for municipalities and residents. (UNEP  2011  )    

 Green economy housing practices to produce new affordable housing also offers 
a unique opportunity for training and capacity building for semi- and un-skilled 
workers. They also provide opportunities to establish micro-enterprises for a wide 
range of housing inputs – direct inputs such as building materials, and indirect such 
as household goods. Sethuraman highlighted the multiplying effect of an initial 
investment in constructing informal housing units, which generate one in  fi ve more 
jobs than in the formal housing sector and contributes to produce six times more 
dwelling units (Sethuraman  1985  ) . 

 Overall, this section has illustrated that to improve the housing sector in developing 
countries it is crucial to recognize all four pillars of sustainable urban development, 
rather than take a narrow sectorial view. By linking both environmental and eco-
nomic pillars the green economy goes some way in adopting such an approach. 
The reduction of urban poverty and social vulnerability, and the improvement of 
slum dwellers’ psycho-social wellbeing and physical living conditions should be 
central features in green economic development. This section has demonstrated 
that, at least in theory, green affordable housing and slum upgrading programs can 
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signi fi cantly contribute to these wider aims, as well as the central underpinnings of 
the green economy, that of local and national economic growth, job creation, and 
environmental sustainability.   

    3   Understanding the Dynamics ‘on the ground’ – 
A Situation Analysis of the Green Economy 
in Housing in Developing Countries 

 This section explores the key trends and challenges regarding the green economy in 
the housing sector in developing countries. It presents a situation analysis based on 
the dynamic forces shaping housing demand and supply ‘on the ground’, and 
explores the current approaches to addressing these challenges with a focus on the 
degree to which they can be said to incorporate green economy dimensions (Fig.  1 ). 
The analysis includes brief descriptions of international examples to explain the 
state of the  fi eld, and communicate good practices in housing and slum upgrading 
policies, projects and programs in the  fi eld of green housing.  

    3.1   Urbanization and Population Growth 

 When looking at the key drivers of housing demand in developing countries, the 
most noticeable trend is rapid urbanization and population growth. Cities through-
out Asia and Africa are growing rapidly as rural migrants move to cities in search 
of employment and new social, cultural, and political opportunities. Indeed, ‘every 
day for the coming decade Asian cities will need to accommodate 120,000 new 
residents’ (UN-Habitat  2011b  ) . Likewise, although Africa is the least urbanized 
continent in the world, it is urbanizing fast and for the next two decades the urban 
growth rate will be above 3% per annum (UN-Habitat  2010  ) . These dynamics cause 
some critical housing issues, in particular the growth of informal settlements 
(slums, unauthorized land subdivisions, etc.) due to the fact that the growth in the 
economy, employment, and in the housing sector does not match the urbanization 
and population growth. 

 Housing sector responses generally fall into two approaches. Firstly, new ‘social’ 
housing is constructed by governments, local authorities, NGOs, or housing coop-
eratives, with a focus on unit standardization and cost minimization. The Ethiopian 
Integrated Housing Development Programme (IHDP) is one such example of a 
government-led national housing ‘social’ program (Fig.  2 ). The program is replac-
ing inner-city slums with multi-storey condominium housing, with a focus on local 
economic development, employment generation, enterprise, and poverty reduction. 
While the project is successful in many respects, the environmental and cultural 
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sustainability of this housing program has received little attention to date (UN-Habitat 
 2011a  ) . Condominium buildings are developed without consideration of such aspects 
as local ecosystems, micro-climatic conditions, embodied energy, operational energy 
use, as well as residents’ cultural traditions, lifestyles and activities.  

 Second, upgrading of existing slums is undertaken which improves the urban 
environmental conditions through infrastructure and service installation. However, 
environmental and economic sustainability dimensions are not suf fi ciently main-
streamed in slum upgrading programs. While they do improve basic urban services, 
the resource ef fi ciency and use of alternative environmentally sustainable infra-
structure technologies is seldom considered, as is the case with housing units 
themselves    (Fig.  3 ).  

 The case of the vertical housing project in São Paulo, Brazil  (  World Habitat 
Awards n.d.  )  is a good example of slum upgrading program considering economic 
and environmental sustainability dimensions by increasing the density and quality 
of the housing structures and impacting on local economic development. The proj-
ect was implemented by USINA (Centre of Projects for the Built Environment) to 
improve the living conditions of low-income households in urban São Paulo and 
provide high-quality multi-story housing for low-income communities. The vertical 
housing project has bene fi ted approximately 5,000 families. It is a community-led 
process where residents have been involved throughout all stages of the project – 
analysis, planning, implementation, organization, resource allocation, management 
and evaluation. The environmental sustainability dimension of this housing project 
integrated building materials and technologies that enable residents to build 
multi-storey housing structures, increasing density and the quality of structures. 
Also, the construction activities implemented contributed to the local economic 
development, by creating collective income generating activities related to housing 
construction or small scale business.  

  Fig. 2    Integrated Housing Development Programme condominium units in Addis Ababa, Ethiopia 
(© Katherine Hegab)       
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    3.2   Economic Growth and an Expanding 
Middle-Income Sector 

 Economic growth in many developing countries is rapidly expanding the number 
of middle-income households who not only are demanding increased access to 
urban housing but also have the capacity to pay for it. In emerging economies 
such as Brazil, India, China, Russia and South Africa, economic growth is increas-
ing effective housing demand as national, local, and household economies 
improve. Also contributing to this trend are remittances which are increasingly 
playing a role in raising effective demand, as foreign workers send money home 
and often use it for housing improvements and investment (Saunders  2011  ) . 
In 2006 of fi cially-recorded remittances to developing countries were 240 billion 
USD, twice as large as of fi cial aid, and nearly two-thirds of FDI in developing 
countries (World Bank  2008  ) . 

 To meet this demand the prevailing response is large-scale new-build housing 
programs that seek to rapidly increase the supply of new affordable housing. In 
many countries, such programs are adopted rather than (or in addition to) slum 
upgrading because the latter is seen as ineffective in addressing the needs at scale, 
slums are still perceived as having no value and in need of eradication, and large 
programs are best at stimulating the wider economy and creating employment. 

  Fig. 3    Slum upgrading often 
involves the improvement 
of the physical environment, 
regularization of tenure, 
and promoting socio-economic 
development. This example 
is of a new street in Kibera, 
Nairobi (© Matthew French)       

 



269Green Cities Require Green Housing: Advancing the Economic…

 Examples of this approach are the ‘My House My Life’ Program in Brazil 
(Gonçalves et al.  2011  ) , the Economical and Comfortable Housing Program in 
China (Yanyun Man  2011  ) , and the ‘Reconstruction and Development Programme’ 
in South Africa. Again, while the political choice to address the housing challenge 
is laudable and should continue, it is becoming increasingly clear that these models 
of development are environmentally detrimental. They do not create dense, com-
pact, liveable cities that are carbon neutral and work with local ecosystems (Angel 
 2011  ) . Instead they contribute to ‘cookie-cutter’ development and low-rise low-
density urban sprawl – an urban model that requires large amounts of energy to 
produce (e.g. in laying infrastructure) and sustain (transport costs, energy costs for 
housing operation) (Giok Ling  2005  )  (Fig.  4 ).  4     

    3.3   Existing Housing Stock 

 One aspect of the environmental sustainability of housing in developing countries 
that is often neglected is the existing housing stock. Eastern European and CIS 
countries have a large stock of multi-storey post-war housing that is in poor 
condition, very energy inef fi cient, and requires urgent upgrading. Similarly, as the 

   4   In particular Chapter Six: ‘Housing – relating urban basic needs to urban sustainable development’, 
pp. 124–136.  

  Fig. 4    Barrio Carioca in Rio de Janeiro is being constructed for households earning between 0 and 
3 minimum wages as part of the Brazilian ‘My House, My Life’ program, which is showing prom-
ise of supplying housing to low-income households (© Matthew French)       
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 fi rst developing countries to undergo urbanization, Latin American countries have 
largely completed their transition to urban societies (75.5% of Latin Americans live 
in cities) and consequently have a large stock of informal housing (UN-Habitat 
 2011d  ) . Sullivan and Ward note: “throughout Latin America older (now) consoli-
dated informal settlements … developed in the 1970s and 1980s are now fully inte-
grated into cities such that most observers would not imagine that they had begun as 
shacks and squatter settlements” (Sullivan and Ward  2012  ) . This permanent con-
crete and brick housing stock is the result of the gradual consolidation, upgrading 
and expansion over the last three decades and represents a considerable stock of 
housing in cities throughout the continent that will remain for decades to come. This 
is also true of government-built housing in Africa and Asia that has been modi fi ed 
and expanded (Tipple  2000  )  (Fig.  5 ).  

 Cato Manor Township, in Durban, South Africa is an example of environmental 
upgrading of existing housing. In December 2011, 30 low-income houses on one 
street were given a ‘green upgrade’. The 30 houses were retro fi tted with green 
building technologies by the Green Building Council of South Africa, in prepara-
tion for the UN COP-17 climate change summit in Durban with the aim to demon-
strate how green housing initiatives could bene fi t low-income households and 
slum dwellers from an environmental, social, and economic perspective. Each house 
was provided with rainwater collection tanks, energy-saving lights, solar water 
heaters, and a special heat insulation cooker; the street was  fi tted with ef fi cient LED 
streetlights. Ceiling insulation improved the thermal conditions in the low-income 
housing units and reduced operating costs. 

  Fig. 5    Cities throughout Latin America have a considerable stock of informally-built consolidated 
housing that will remain for decades to come and therefore needs retro fi tting. Buenos Aires, 
Argentina (© Matthew French)       
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 Since 1994, the Government of South Africa has produced 2.5 million housing units 
for low-income groups but environmental elements have seldom been considered. 
The Green Building Council of South Africa hopes that this project will have an 
impact in informing housing practices and contributing to formulate sustainable 
housing policies in South Africa. The project contributed to demonstrate a range of 
bene fi ts including improving energy ef fi ciency, occupant health, reduction in the 
households’ carbon footprint and energy cost savings. Some households have seen 
their electricity bills more than halve thanks to the retro fi t. The project also had a 
positive impact in creating jobs and training skills for the urban poor and vulnera-
ble groups. The community of Cato Manor expressed a sense of ownership of this 
initiative and named its green street “Isimosezulu (meaning ‘climate’) COP17 
Place” (Fig.  6 ).  

 Unfortunately very little is currently done in research, policy and practice to 
improve the sustainability of the existing housing stock in Latin America, with the 
exception of some cases, such as the installation of solar technology in government 

  Fig. 6    Retro fi tted housing 
in Cato Manor, Durban, 
South Africa (© Photo 
courtesy of Green Building 
Council of South Africa. 
Photographer: Willem 
De Lange)       
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housing in Brazil (Sullivan and Ward  2012  ) .  5   In several Eastern European countries, 
however, progress is being made through housing retro fi tting programs. Central for 
these is improving the operational energy ef fi ciency of housing through retro fi tting 
buildings with innovative building technologies and materials. For example, two 
programs in the Czech Republic aim to rehabilitate multi-storey panel housing 
blocks with a speci fi c focus on energy ef fi ciency retro fi tting through the installation 
of insulation, better-quality windows and improving construction tightness 
(UN-Habitat  2011c  )  (Fig.  7 ).  

 A similar retro fi tting housing project was implemented in Bishkek, Kyrgyzstan, 
to provide affordable and green electric space heating for low-income households. 
Kyrgyzstan is one of the poorest countries in former Soviet Union and 70% of the 
population lives in inadequate housing conditions, often in overcrowded units with-
out basic services and infrastructure. The capital city, Bishkek, is facing serious 
housing challenges due to urban growth and migration. The aim of the project was 
to provide affordable and environmentally sustainable housing options with seismic 
resistance and ef fi cient heating solutions for low-income households in the context 
where there is a lack of adequate housing, unaffordable heating costs, and misuse of 
energy resources. The project, by decreasing the heating expenditure, is contribut-
ing to increase people’s living standards. The project has reduced the environmental 
impacts of the existing fuel heating system and promoted the use of electric heating 
system and the use of traditional and locally available building materials. 

  Fig. 7    Upgrading post-war housing blocks in the Czech Republic (© Matthew French)       

   5   See also: TOR CAIXA. Sistema de Aquecimento Solar de Água – MCMV.   http://downloads.caixa.
gov.br/_arquivos/desenvolvimento_urbano/gestao_ambiental/tr_sas_mcmv2.pdf     and Ministry of 
Environment 27 July 2011:   http://www.mma.gov.br/sitio/index.php?ido=ascom.noticiaMMA&idE
strutura=8&codigo=6858      

 

http://downloads.caixa.gov.br/_arquivos/desenvolvimento_urbano/gestao_ambiental/tr_sas_mcmv2.pdf
http://downloads.caixa.gov.br/_arquivos/desenvolvimento_urbano/gestao_ambiental/tr_sas_mcmv2.pdf
http://www.mma.gov.br/sitio/index.php?ido=ascom.noticiaMMA&idEstrutura=8&codigo=6858
http://www.mma.gov.br/sitio/index.php?ido=ascom.noticiaMMA&idEstrutura=8&codigo=6858
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 The project has a strong economic sustainability component, by saving up to 
40% of the construction costs and up to 75% of energy costs, in comparison to the 
traditional brick construction technique. Reducing heating cost is crucial when over 
50% of all income in a household was usually spent on space heating. The project 
also contributed to job creation for reed harvesting and clay gathering. Furthermore, 
the project was an opportunity to train and build the capacity of the workers who 
contributed to the construction process and to improve the health conditions of the 
households by changing the heating system.  

    3.4   Disasters and Con fl ict 

 Developing countries are disproportionately affected by war, con fl ict, and natural 
disasters, which seriously affects the housing sector and economies (International 
Federation of Red Cross and Red Crescent Societies  2010  ) . Already fragile housing 
sectors are placed under additional and often sudden pressure to cope with physical 
housing and settlement reconstruction and balance this with economic, social, and 
political development (Guha-Sapir and Santos  2012  ) . Prevailing responses primar-
ily focus on the immediate need for shelter, yet temporary shelter often becomes 
permanent and can end up being permanent slums that inhibits long-term recon-
struction and development efforts. 

 An example focusing on housing reconstruction in a post-con fl ict situation is 
the case of Darfur, Sudan, where over 400,000 families are currently displaced due 
to the con fl ict that broke out in February 2003 between the Sudan Liberation 
Movement/Army (SLM/A) and the Justice and Equality Movement (JEM). These 
internally displaced people are expected to integrate into new urban settlements or 
return to their place of origin. Their housing needs have an important impact of the 
environment and it is estimated that 16 million mature trees need to be cut down to 
produce the burnt brick they require – which, even if this quantity were available, 
would be an environmental catastrophe. One alternative is the production and use 
of stabilized soil blocks (SSB), as part of a project formulated by UN-Habitat in 
partnership with the Government of Sudan. A recent study highlights that the SSB 
technology is economically and environmentally advantageous because it is 18% 
cheaper than the use of burnt bricks and does not require the use of  fi rewood 
(UN-Habitat  forthcoming  ) . The study also highlights the considerable potential 
of the SSB technology to promote jobs that are labor intensive and green. The 
conclusions of the assessment stressed the opportunity to establish a Building 
Materials Production and Construction Training Centre to enhance the housing 
construction, support slum upgrading initiatives, stimulate local employment and 
entrepreneurship, build technical capacities and favor social re-integration of IDPs 
and ex-militians (Fig.  8 ).  

 Experience has shown that in general there are several issues with prevailing 
disaster and con fl ict redevelopment responses, and green economy dimensions are 
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very weak. The construction of large quantities of environmentally-inappropriately 
designed mass housing units leads to environmentally detrimental development. 
Furthermore, often redevelopment misses the opportunity to have green economic 
development as a central pillar of reconstruction efforts which is also socially 
bene fi cial. Too often there is a focus on quantity, rather than quality (important for 
green housing) and on housing as a product. Although quantity is important, it is 
important to see housing as a process of engaging communities and building trust, 
not only a product for consumption. As a process, housing can contribute much 
more towards economic and social development, and in these fragile situations this 
is extremely bene fi cial. 

 Furthermore, such housing is often donor driven (motivating the drive for com-
pleting units quickly and at scale), and is biased towards imported ‘modern’ con-
struction materials and technologies at the expense of traditional materials and 
technologies which are in most cases more environmentally sound. The population 
is too often viewed as ‘bene fi ciaries’, or as a source of free labor, and are not 
suf fi ciently engaged in the development processes of planning, designing, manag-
ing settlement reconstruction which exacerbates dependency relationships, does 
little to stimulate local enterprise, and destroys social capital. There is therefore a 
need to support long-term reconstruction from an earlier stage in post-con fl ict and 
disaster situations, and to use the housing sector to strengthen the socio-political 
and institutional arrangements to produce housing at a large-scale in a way that 
environmentally and economically sustainable.   

  Fig. 8    Stabilized soil block technology in use in Sudan (© Fernando Murillo)       
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    4   Ways Forward to Scaling-Up the ‘Greening’ 
of the Housing Sector in Developing Countries 

 This section summarizes the current trends of housing and the green economy and 
highlights some of the major challenges and critical constraints to scaling-up 
environmentally and economically sustainable housing initiatives in developing 
countries. Particular emphasis is given to housing policies, legislative and institu-
tional frameworks and capacity development dimensions, although important 
socio-cultural dimensions of sustainable and green housing solutions are also 
discussed. 

    4.1   Summary of Current Challenges 

 Seven current trends in affordable sustainable housing in the developing world 
can be highlighted. Firstly, there is some evidence of sustainable housing being 
implemented in developing countries to improve quality of life, mitigate and adapt 
to climate change, and contribute to economic development. However, overall, 
the scope and impact of these initiatives pales in comparison to the scale of the 
housing challenge. Furthermore, a sectorial (rather than comprehensive) approach 
to sustainability dominates, where environmental aspects are ‘added on’ to a hous-
ing project (often literally in the case of renewable energy technologies such as solar 
water heating or rainwater harvesting) rather than being integrated with economic, 
social and cultural dimensions and mainstreamed in program design, implementa-
tion, and post-build management strategies. 

 Second, there is enormous potential to for green housing to contribute to national, 
local, and household economic development and to improve environmental condi-
tions. As much of the built environment in developing countries is yet to be built, 
this presents the opportunity to build green and therefore minimize the lock-in effect 
of an energy-intensive built environment and create healthier and more liveable cit-
ies. Developing countries need sustained economic growth and job creation and 
housing can play an important role in achieving this through harnessing the direct 
and indirect bene fi ts of this economic activity. 

 Third, in developing countries there exists insuf fi cient capacity of green housing 
approaches and bene fi ts at all levels – from national governments to city authorities 
to urban poor households. At the national and city levels, capacities to coordinate 
and advance green housing efforts are limited or inconsistent due to, in many cases, 
insuf fi cient knowledge; formalized policies, codes or other standards; and access to 
 fi nancial or material resources within developing countries. Urban households and 
other housing sector stakeholders are either unaware of the multiple long-term 
co-bene fi ts green housing offers or are not supported to take action to directly 
improve the environmental and economic dimensions of housing. Many govern-
ments and municipal authorities are also reluctant to accept the climate change 
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agenda and the urgent need to implement mitigation and adaptation measures. 
There is poor coordination between government departments and local and 
national governments to develop, fund, and monitor green housing initiatives, as 
well as a lack of professional and private sector capacity to plan, build and promote 
green housing. 

 Fourth, global knowledge and technologies are not reaching, or are not main-
streamed in developing countries. There exists a sharp divide between developed 
and developing countries in their level of awareness, value, and knowledge on green 
housing. In terms of technology, on-site renewable energy technologies can reduce 
greenhouse gas emissions, improve access to basic energy needs such as lighting, 
and increase adaptive capacity. Renewable energy remains a critical component for 
sustainable housing in terms of climate change mitigation and adaptation. But lim-
ited access in developing countries remains a challenge to increasing basic energy 
access that is low carbon. Advanced standards, guidelines, design tools and Life 
Cycle Assessment (LCA) tools, which are available in developed countries can only 
be utilized currently to a limited degree in developing countries. 

 Fifth, an opportune entry point for green housing is building design, materials 
and systems. The use of low cost, local and low embodied energy building materials 
in conjunction with bio-climatic settlement and housing design can have both eco-
nomic and environmental advantages. They can improve the environmental life 
cycle assessment of a house, while supporting local economic development by stim-
ulating micro-enterprise and creating direct jobs in local materials manufacture. 

 Sixth, green housing is more than just optimizing energy ef fi ciency. Regionally 
appropriate housing design which integrates synergistic opportunities to address 
climate change and contribute to economic development and poverty alleviation 
should be carefully crafted in ways which respond to the needs and values of the 
occupants and the socio-cultural environment. This is particularly important 
because there are important social and cultural dimensions to building materials 
and technologies – in particular in terms of the acceptability and desirability of 
traditional materials and intermediate technologies – which are often perceived as 
‘backward’ and rejected in favor of ‘modern’ materials and construction systems 
such as concrete and  fi red brick. Indeed ‘aspirational’ demands from households 
for socially desirable materials, technologies and lifestyles present an important 
challenge to mainstreaming low-technology green housing in urban areas of 
developing countries. 

 Seventh, the economic pillar is arguably the least understood aspect of sustain-
able housing. Economic dimensions are often viewed at the national level, in terms 
of the macro-economic situation and national growth, not at the level of cities, or 
households. Sustainable  fi nancing of large-scale housing programs remains a major 
challenge for scaling up affordable housing supply and upgrading existing slums, 
especially to avoid unintended consequences of development such as the 
gentri fi cation of upgraded slums and misdirected subsidies to middle- and high-
income groups. 

 Many stakeholders are resistant to green housing approaches due to the per-
ceived economic disadvantages. For low-income households the initial cost of green 
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building design can make it undesirable for uptake, even if over the life of the building 
costs savings can be made. Governments implementing ‘social’ housing and slum 
upgrading programs strive for quantity rather than quality, building the greatest 
number of units at the lowest cost. Private developers have a lack of will to include 
green approaches in their developments as this can be complicated, increase risk, 
and lower their economic return on investment. 

 It should also be highlighted that the sheer magnitude of urban poverty and 
vulnerability means long-term ‘environmental sustainability’ as conceived and 
dialogued in developed countries is of little immediate concern for many of the 
world’s urban poor for whom more immediate concerns prevail. At the household 
level then, not enough is known regarding the economic values and priorities of 
the urban poor, and the required trade-offs between the initial capital expense 
for improved environmental design and the long-term economic and environmental 
bene fi ts.  

    4.2   Key Priority Areas for Action 

 To address the immense challenge of sustainable housing in developing countries 
urgent coordinated action is required. In this section six complementary priority 
areas for action are outlined. It is important to note that each priority area must be 
underpinned by the holistic sustainability view, where green economy dimensions 
must be synergized with social and cultural pillars of sustainable development. This 
means several overarching principles for each priority area:

    (a)    There needs to be a speci fi c focus on low-income groups and slum dwellers, 
focusing on the most vulnerable groups in the city (youth, migrants, indigenous 
peoples, etc.) with a speci fi c attention to gender issues. There is a need for inno-
vative tools to engage these groups in meaningful participation (Imparato and 
Ruster  2003 ; French  2011  ) . This also requires supporting housing modalities 
and processes that suit these groups, for example self-help initiatives (for house-
holds, communities and social groups), promoting micro-enterprise, micro-
 fi nance, traditional knowledge and incremental construction.  

    (b)    In line with the enabling shelter approach, the full spectrum of housing sector 
stakeholders should be empowered to contribute to the greening of the housing 
sector, including formulating and enhancing the legal and institutional frame-
work, developing housing policy mechanisms and instruments. Such stakehold-
ers include national governments, local authorities, private sector, professionals, 
CBOs and NGOs, civil society and urban dwellers themselves (UNCHS  1988 ; 
UN-Habitat  2006  ) .  

    (c)    Social and cultural diversity should be respected and promoted. This implies 
recognizing that ‘one solution does not  fi t all’ and that different cities, countries, 
and regions may address green housing from different angles depending on the 
local socio-cultural context and aspirations.  
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    (d)    Recognize the need to make trade-offs between the different pillars of sustainability 
given the economic challenges facing developing countries and urban poor 
households, speci fi c needs, and identi fi ed comparative advantages, for example, 
sometimes more urgent social dimensions are, and should be prioritized over 
long-term environmental concerns.     

    4.2.1   Improve Our Understanding of the Co-bene fi ts and Limitations 
of Affordable Green Housing in Developing Countries 

 Research is needed because there is insuf fi cient information available on green 
housing in the context of the urban poor in developing countries. While knowledge 
on green housing practices exists, sources of information are often fragmented. 
Also,  fi eld practices are not always documented, which contributes to a lack of 
information about sustainable housing practices. Research is needed both at the 
macro level – national and city – and micro level – neighborhood and household. It 
should investigate the environmental and economic constraints and opportunities at 
these levels and seek to uncover what the social and cultural barriers are to green 
housing, for example households’ resistance to using traditional building materials, 
as mentioned previously. Only with an empirical understanding can pathways to 
scaling-up green housing solutions be forged. Importantly, research should value 
traditional knowledge and tap into local knowledge from communities, slum dwell-
ers and the most vulnerable. While action research should be linked to theory devel-
opment, there is a need to demonstrate the social utility of research and strengthen 
the linkage between  fi eld study, research, and participation in the  fi eld of sustainable 
housing. Research must be translated into easily accessible knowledge products, 
and disseminated in an easy way to stakeholders in developing countries. In particu-
lar, there is the need to provide policy-makers, target groups and end-users with 
practical tools and guidelines to apply existing knowledge and sustainable housing 
practices. Practices, policies and guides on successful sustainable housing technolo-
gies and know-how should be identi fi ed collected and shared with stakeholders and 
target groups according to their needs. 

 On-going monitoring, benchmarking and evaluation of projects are also needed 
to learn and scale up successful green housing solutions. If quanti fi able results are 
to be achieved, international efforts should be increased to adapt existing tools, 
standards and guidelines for increased availability and usefulness in developing 
countries, especially for dominant modes of provision such as incremental self-built 
construction. There is a need to develop special tools and mechanisms to extract the 
best of the existing knowledge, by developing certi fi cation tools, standards and 
mechanisms of local knowledge for sustainable housing (for example, to deliver 
awards and motivate the implementation of sustainable housing practices), and by 
producing quick and easy adapted guides to evaluate the life cycle of traditional and 
low-income housing. These require developing building energy codes and databases 
of embodied energy in building materials so that informed decision making in hous-
ing design and construction will provide measurable results in mitigating climate 
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change, which will necessitate de fi ning a common agreed language on sustainable 
housing practices for establishing baselines and facilitating comparable evaluation 
of housing projects and programs.  

    4.2.2   Formulate and Implement Evidenced-Based 
Green Economy Housing Policies 

 Housing and urban policies that promote and stimulate an increase of green jobs and 
green enterprises should be implemented. This requires the associated strengthen-
ing of institutional structures and frameworks to ensure policies and codes are not 
only formulated but also implemented and monitored. This would involve for 
instance, strengthening inter-ministerial coordination between, for example, the 
ministry for housing, the ministry of environment, and the ministry of economic 
development, and, more importantly, considering the institutional framework of 
decentralized administration and governance. For example building codes and 
standards and potential tax incentives are often not part of the prerogatives of local 
authorities. 

 In most developing countries national building standards and regulations are a 
key area for policy reform as these pose a signi fi cant constraint to scaling up formal 
housing supply and unlocking the latent potential of incremental informal housing 
production (Payne and Majale  2004  ) . Excessive building regulations increase devel-
opment costs, further motivating urban dwellers to seek informal housing. Of course 
some degree of standards is necessary for health, sanitation, and security reasons, 
but at the lower end of the income spectrum they should not prevent the poor from 
realizing their right to adequate housing. Flexibility and adaptability should be used 
as a guide in formulating new regulations and standards.  

    4.2.3   Increase the Economic Attractiveness of Sustainable Housing 

 At the macro level,  fi scal instruments for scaling up should be investigated to help 
increase the supply of green housing. Cities need to be able to  fi nance and sustain 
green housing programs and policies, often in the face of weak governance struc-
tures and limited or non-existent taxation systems. Taxation and effective pricing 
policies are important but incentives to promote green housing technologies and 
approaches should also be encouraged. Most importantly, these incentives should 
reach all income levels, not only the middle- and upper-income groups. Incentives 
should also address the range of environmental dimensions, not only narrow energy 
ef fi ciency but also water, waste, etc. and at a range of scales (not only houses but 
also settlements). 

 Incentives also need to be developed from the perspective of the urban poor. 
Housing  fi nance for households to buy formal green housing (rather than settle in 
slums); and for households to retro fi t their houses (e.g. Latin America) is urgently 
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required. Existing micro- fi nance initiatives should be supported at community level 
and indeed scaled-up, as these have been proven to be effective mechanisms for 
urban poor households to improve their economic conditions. 

 There exists signi fi cant potential for developing countries to harness interna-
tional  fi nance mechanisms and instruments, which have to date been relatively 
untapped in the building sector. For example, the Clean Development Mechanism 
(CDM) under the Kyoto Protocol has been ineffective in supporting green housing 
in developing countries. Access to the CDM requires quanti fi able and veri fi able 
reductions in emissions which are additional to business as usual activities. It is 
often technically or economically infeasible to demonstrate this for small scale 
housing projects and so, linking back to priority area one, new monitoring and 
evaluation methodologies tailored to the special characteristics of affordable sus-
tainable housing are needed if carbon  fi nancing is to be a viable source of  fi nancing 
such projects.  

    4.2.4   Targeted Capacity Building of All Housing Sector Stakeholders 

 The limited capacity of housing sector stakeholders to formulate, plan, implement 
and monitor green housing practices must be addressed if green housing is to 
be mainstreamed in developing countries. Capacity building of personnel should be 
accompanied by capacity development of the sector as a whole – which includes its 
systems, processes and institutional frameworks. Capacity building will involve 
technical training of built environment professionals (architects, engineers, etc.), in 
universities and tertiary training institutions; technical training of construction labor 
(through apprentices and short courses); and training for private sector personnel 
(housing developers,  fi nanciers, etc.). With all, there is a need for increasing Peer-
to-Peer learning and establishing knowledge-sharing platforms and communities of 
practice in the  fi eld of green housing in developing countries. Priority should also 
be given to the development of tools, guidelines, and training materials and modules 
to build capacity of local stakeholders and policy makers in promoting and imple-
menting sustainable and green housing practices. Capacity building activities should 
also explicitly raise awareness of sustainable housing and advocate for its wide-
spread implementation.  

    4.2.5   Promote Networking and Exchange 

 There is currently a lack of exchange between developed and developing countries, 
as well as between developing countries themselves. An urgent need is to bridge the 
divide between developed and developing countries thereby linking expertise and 
experience. Potential actions to facilitate this are establishing a global network, and 
holding regional and global events such as conferences, exhibitions, trade shows, 
etc. The promotion of ‘south-south’ exchange is also required. This will enable the 
speci fi cities of green housing to be explored and give countries at a similar stage of 
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economic development, or with similar urbanization and population growth patterns 
the opportunity to learn from each other’s experiences. Regional events, policy dia-
logues,  fi eld visits and exchanges are some of the many practical ways to facilitate 
this ‘south-south’ exchange. Exchange and networking can be greatly facilitated by 
utilizing contemporary web-based technologies to cost effectively connect with and 
share between stakeholders working in this sector.    

    5   Conclusion 

 The high rate of construction of new housing units in many developing countries is 
a unique opportunity for housing sector stakeholders to utilize a green economy 
approach that can tackle emissions from the housing and construction sector and 
create jobs and contribute to local and national economic development. The rela-
tively new green economy concepts re fl ect an ongoing shift from seeing housing as 
a form of welfare and consumption, to an economically productive investment good 
and a tool that can contribute to national development and poverty reduction. 

 Green economy approaches however are not presently mainstreamed in housing 
theory and practice, especially in developing countries. There is very little emphasis 
on the environmental and economic sustainability of housing, and the interplay 
between them, especially for low-income housing. In most cases developing coun-
tries are locking themselves into environmentally detrimental housing options 
which also in many cases contribute less than they could to economic growth and 
poverty alleviation. The exception is some Eastern European countries that are tak-
ing measurable steps to improve the environmental performance of their post-war 
multi-storey housing stock. 

 The immense scale of the housing challenge and the need to urgently mitigate 
and adapt to a changing climate necessitates a targeted effort to increase access 
to affordable and environmentally sustainable housing and reduce poverty of 
the poorest around the world through economic development and job creation. 
The  fi ve key priorities outlined in this chapter are: (1) improve our understanding of 
the co-bene fi ts and limitations of affordable green housing in developing countries; 
(2) formulate and implement evidenced-based green economy housing policies; 
(3) increase the economic attractiveness of sustainable housing; (4) capacity building 
of all housing sector stakeholders; and (5) the promotion of networking and 
exchange. 

 There is enormous potential for the green economy to thrive in the housing sector 
of developing countries. It is important, however, to recognize that low-income 
groups, slum dwellers, and the most vulnerable groups in the city should be given 
explicit consideration and support, and that the full spectrum of housing sector 
stakeholders must be engaged in the greening of the housing sector. Furthermore, it 
must be accepted that ‘one solution does not  fi t all’ and green housing is more than 
just environmental sustainability. Different cities, countries, and regions may 
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address green housing from different angles depending on the local social, cultural 
and economic context, and, given this diversity, trade-offs between these pillars of 
sustainability will continue to have to be made given the often severe resource 
constraints facing developing countries and urban poor households. 

 Above all, transitioning to a green housing sector in developing countries will 
require a coordinated, committed, and sustained effort by all stakeholders – including 
national governments, local authorities, civil society organizations, NGOs, private 
sector, academia and research institutions, and urban residents themselves. From 
these stakeholders, champions are urgently needed to forge the way and harness 
the potential of these numerous actors to enact and scale-up positive change to 
ensure developing countries bene fi t environmentally and economically from housing 
development.      
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  Abstract   Cities in both the developing and developed world are at cross roads in 
making the right decisions for their sustainable future. The decisions taken now will 
frame the future of how people live and travel in cities. EcoMobility enables cities to 
promote travel choices and break the vicious cycle of automobile dependency. It pedals 
cities towards socially, environmentally and economically sound transport. 

 The idea of EcoMobility is to promote integration between various transport 
modes in a city and increase the travel options for all citizens. Studies cited in this 
chapter have shown that fostering EcoMobility principles has resulted in positive 
economic effects for many cities, in terms of job creation, increased retail volumes, 
rising property values, reduced accidents and health related problems. The impending 
issues of climate change and deteriorating air quality can therefore be affectively 
addressed without impeding economic effects, through the promotion of EcoMobility 
in cities.  

  Keywords   EcoMobility  •  Economic bene fi ts  •  Climate change  •  Air quality  
•  Quality of life      

    1   Introduction 

 Cities are increasingly becoming dependent on personal automobiles, and being 
rapidly redesigned in favor of personal motorized travel. Policies majorly focus on 
motorization and non-motorized modes such as walking and cycling are often 
neglected, making them unsafe and unattractive. The automobile centered evolution 
of several cities in the United States lead to less dense, car dependent, resource 
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inef fi cient and transit unfriendly agglomerations (Newman and Kenworthy  1999  ) . 
The developing world cities such as Kuala Lumpur, Bangkok and Jakarta were 
inspired by the US and tried to build their way out of an urban transport crisis. 
This approach not only deteriorated the condition of the transport network but also 
worsened air quality, road safety, quality of life and economic activity. 

 Infrastructural changes such as expanding and building more roads to handle 
escalating motorization have been proven to generate more traf fi c, inducing demand 
rather than easing congestion. This automobile centered approach is replicated 
in many developing countries without a perception of the long-term ill effects of 
excessive automobile use. The results of excessive automobile dependency are in 
the form of increased congestion, increased consumption of resources and decreased 
road safety, wherever there is an increased average traf fi c speed and increased road 
space for vehicles (Engwicht  1993  ) . 

 Urban infrastructure is expensive and needs proper planning and design for the 
greatest prospect of being adaptable to changed future priorities and possibilities 
(Stretton  1976  ) . In this respect, two key future challenges of cities will need to be 
addressed: their high-energy consumption, and the heavy reliance on the fossil fuel 
powered motor vehicles. 

 One of the largest contributors to climate change in terms of CO 
2
  emissions is 

transport. In a 2004 study of 25 EU countries the World Health Organization (WHO) 
found that transport accounted for approximately 35% of total energy consumption. 
Dependence on fossil fuels has resulted in a 20% net increase of greenhouse-gas 
emissions since 2002, due to a rise in surface transport volumes that outweighs 
improvements in vehicle ef fi ciency (WHO  2012  ) . This proves that vehicle ef fi ciency 
might not be the only or most appropriate means to tackle automobile dependency. 
Air quality also deteriorates with the increase in personal automobile use. More than 
40 million people in 115 EU cities are exposed to air quality that is lower than the 
WHO air quality standards for at least one air pollutant (WHO  2012  ) . 

 Present day cities need a transportation system that serves the mobility needs of 
all social groups in terms of promoting livability and physical activity. In addition 
to the social bene fi ts, transport systems should also cause a low environmental 
impact compared to current transport modes and promote economic activity. This 
chapter attempts to de fi ne the concept of EcoMobility and the various bene fi ts a city 
should receive if EcoMobility principles were promoted. The chapter elaborates 
the economic, social, and environmental bene fi ts of EcoMobility and reiterates the 
various disadvantages of excessive dependency on personal automobiles.  

    2   EcoMobility as Automobile Independency 

 Transport and land-use policies determine a city’s future transport system ef fi ciency 
and diversity. Many current land-use policies unintentionally favor automobile 
transport over other transport modes, and some favor sprawl over more compact, 
multi-modal community development. Though these policies may seem justi fi ed 
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in isolation, their cumulative impacts are harmful when they minimize transport 
choices. 

 Automobile-dependency can be de fi ned as the unavoidable reliance on an auto-
mobile for everyday commutes. It is a principal symptom of the lack of alternatives, 
or when available alternatives are inef fi cient, unappealing and/or unsafe. An “auto-
mobile” includes cars, scooters, and motorcycles (Kodukula  2011  ) . 

 Developing country cities are particularly vulnerable to the costs and risks of 
automobile dependency. They lack resources to build extensive highway systems 
and heavily subsidized parking facilities. In many developing cities, most house-
holds cannot afford an automobile, or would be  fi nancially burdened if they were 
forced to own and operate a car due to inadequate alternatives. On the other hand the 
priority given to personal automobiles is increasing in many developing countries, 
as they remain a status symbol for the middle and lower income groups, indicating 
a lack of awareness of the long-term negative effects of automobiles. 

 The economic costs of expanding/constructing new roads, subsidizing parking 
facilities, importing fuel, and dealing with accident and pollution damages are sub-
stantial, and may become even larger in the future if automobile dependency 
increases. Many developing countries rely on imported fossil fuel and increasing 
automobile dependency would further burden the country (Kodukula  2011  ) . 

 A study conducted in Sydney, Australia by Diesendorf  (  2002  )  revealed that the 
total cost of automobile transport was 1.5 times the cost of train travel and about 
2.0 times the cost of a bus travel. While all three modes receive public subsidy, 
the annual subsidy for automobile travel is the highest by far and is second largest 
(to the heavy rail) in terms of dollars spent per passenger per kilometer travelled. 

 In the environmental impact report for the University of California – Los 
Angeles’s new parking structure, Shoup  (  2005  )  cites that the total external cost for 
each parking space is US$116.86. The external costs include the cost of the conges-
tion (US$72.70) produced per parking space and the emission cost per parking 
space (US$44.16). 

 The 2011 Urban Mobility Report by the Texas Transportation Institute shows 
from research made in 439 urban areas in the United States, that congestion cost 
(waste of fuel and time) in 2010 was US$115 billion. A study by the same research 
institute in 2006 revealed that the congestion cost was US$113 billion (considering 
same dollar value as the 2010  fi gure). The average waste of fuel in 2010 was approx-
imately 1.9 billion gallons in the 439 agglomerations (Schrank et al.  2011  ) . 

 In order to reduce the costs of personal automobile dependency, a shift is required 
to modes of transport that provide greater bene fi t in terms of infrastructure and in 
terms of time spent commuting. 

 EcoMobility is a concept that attempts to shift the focus of urban transport from 
personal motorized modes to the integration of sustainable modes such as walking, 
cycling, wheeling, and public transport. 

 EcoMobility can be de fi ned as a transportation system that is integrated, socially 
inclusive and environmentally sustainable. The main emphasis of EcoMobility is on 
the integration of different transport modes in a city. Integrating these modes will 
increase the options available for all the users in the city. 
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 There is already a certain level of EcoMobility present in some cities. For example, 
many Indian cities have high levels of walking and cycling, but unfortunately these 
volumes are mostly limited to low income social strata. In addition, the facilities for 
these modes are neglected, thus reinforcing the perception that walking and cycling 
are related to low-income households. Many richer and economically advanced 
counterparts in Europe have promoted walking and cycling as a physical and social 
activity by creating people centered cities. This results in vibrant pedestrian areas 
where people spend their leisure time free from the hindrance of automobile fumes 
and enjoy higher road safety. Cities such as Copenhagen, Amsterdam, and Münster 
(to name a few), where the Gross Domestic Product (GDP) is higher than many car 
dependent cities, have a high bicycle usage, pedestrian activity and modal integra-
tion (Newman and Kenworthy  1999 ; Kodukula  2011  ) . 

 As stated earlier, the major priority of EcoMobility is that the travel options 
available in a city are increased, chie fl y by integrating the existing modes and also 
promoting walking, cycling, wheeling and passenging. Wheeling can be de fi ned as 
the use of any non-motorized vehicle with wheels including skates, wheelchairs, 
tricycles, rickshaws etc. Passenging is de fi ned as the use of any mass or public 
transport system running on the road or on rails.  

    3   EcoMobility Bene fi ts for Cities 

 Promoting EcoMobility in cities will in fl uence all the three major constituents of 
sustainability: the social, the economic and the environmental. The following 
sections will illustrate the in fl uence of ecomobile modes on sustainability: 

    3.1   Economic Advantages of EcoMobility 

 EcoMobility has the ability to improve economic conditions by promoting green 
jobs through the creation of public spaces. Cities that face high automobile depen-
dency have large economic costs in terms of built infrastructure and also in terms of 
costs due to traf fi c congestion. A study in Jakarta conducted in 2003 has shown that 
an estimated $68 million is wasted every year due to congestion (Asri and Hidyat 
 2005  ) . This cost does not include the health impacts from increased air pollution 
due to congestion. A similar situation exists in major Chinese cities. In Beijing, for 
instance, 40% of commuters spend more than 1 h travelling per day, resulting in an 
economic loss of 40 million Yuan per day in 2008, while in Shanghai the GDP loss 
due to congestion is 10% (Hongyang  2008  ) . 

 In addition to the time and fuel wasted through congestion, emission costs are also 
related to congestion. Vehicles stuck in congestion emit harmful gases that cause respi-
ratory diseases and may also be fatal depending on the exposure levels and durations. 
Levy et al.  (  2010  )  conducted a study in 83 US Cities and concluded that congestion 
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related emissions resulted in 4,000 premature deaths in 2000, which is approximately 
equivalent to a monetary value of US$31 billion (as of 2007 dollar value). 

 Toronto, Canada, where 71% of the population is still dependent on a personal 
car for commute, loses approximately CAN$3.3 billion in traf fi c congestion and 
poses a grave threat to non-motorists (CBC  2009  ) . 

 The current urban transport infrastructure in many cities is completely funded 
from taxpayers’ money. Payment is made directly by automobile users through road 
and vehicle tax, and indirectly by all citizens through their other taxes. Non-motorists 
also pay for the health and quality of life costs incurred due to the excessive use of 
automobiles. While motorists receive immediate bene fi ts for their direct costs in 
terms of road infrastructure (   wider roads,  fl yovers/overpasses, free or cheap park-
ing, lower fuel prices in several countries) for their automobiles, non-motorists do 
not receive equal bene fi t from automobile infrastructure. It is therefore unfortunate 
that unsustainable road infrastructure such as  fl yovers and road expansions are also 
largely funded by non-motorists. This depicts an inequity in urban transport infra-
structure spending. In order to reverse this trend there is a need for motorists to pay 
the real costs of their travel and hence economic pricing instruments are required 
that would enable the city to charge the motorists for the actual costs incurred on 
their behalf. 

 Studies have shown that creating commercial districts keeping pedestrians and 
non-motorists as main actors help to promote businesses in such areas, and will not 
create a negative impact on the commercial activities (Kodukula and Ross  2006 ; 
Drennen  2003  ) . Many business owners show concern about the parking spaces 
available to their customers and perceive that more parking will attract more cus-
tomers. Such fears have been disproved by studies applying to pedestrianization and 
cycling (Drennen  2003  ) . In actual fact, businesses tend to bene fi t from reducing or 
removing parking spaces – when streets are pedestrianized and bicycle lanes pro-
vided. Equally, poor pedestrian, cycling, and public transit options can harm busi-
nesses, reducing access for foot passengers, both customers and potential employees. 
Improving the above conditions will increase convenience for both. 

 Ecomobile modes of travel also increase property values in areas of implementation 
and attract a wealthier class of society by promoting people friendly areas, bene fi ting 
the overall retail sales and bringing economic advantage to the commercial sector 
(Sermons and Seredich  2001  ) . Businesses bene fi t from more attractive environ-
ments, reduced traf fi c speeds and increased safety for walkers. Pedestrianization 
encourages local residents to buy in their own neighborhoods, and attracts more 
customers from a wider area, improving community relations. Pedestrianization 
restricts car use and thereby shifts emphasis to other means of non-motorized travel 
(Hass-Klau  1993  ) . Colin Buchanan    and Partners  (  2001  )  assessed the impact of 
pedestrian improvements made to Kensington High Street, London. They found that 
the majority of shoppers arrived on foot (49%) and that these people made more 
shopping trips than drivers. They also found that total spending was dominated by 
public transport users (49%) and walkers (35%). 

 Studies have shown that households with shorter distances to non-work destinations 
tend to walk more often (Boarnet and Greenwald  2001  ) . Closeness and ease of 
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access by walking also affects the number of recreational trips (Rajamani et al. 
 2003  ) . McCann  (  2000  )  found in a study that people living in a walkable and public 
transit oriented community spend $1,200–$6,000 less on surface transport than 
those people who live in auto-dependent communities. 

 Further, various studies in the US (TRU  2012  )  have show that an investment into 
public transportation has resulted in positive effects in terms of the economy and job 
creation. Weisbrod and Reno  (  2009  )  argue that investment of one billion US dollars 
per year in public transport operations supported the creation and maintenance of 
41,000 jobs. A capital investment of one billion US dollars in public transport 
resulted in supporting 21,000 jobs. 

 This section of this chapter has showed that the ef fi cacy attributed towards 
automobile oriented dependence in terms of economic advantages is debatable. 
There is suf fi cient evidence to show that diverting the investments towards an 
integrated transport system, catering for the pedestrians, cyclists and other non-
motorists and public transport users would create a positive economic impact on 
society. The following sections of this chapter will detail the various social and 
environmental bene fi ts derived from EcoMobility.  

    3.2   Social Bene fi ts of Promoting EcoMobility 

 Lack of provision of infrastructure for pedestrians, cyclists, public transport users 
and the physically challenged translates as neglect of such people by city of fi cials. 
Wide roads and ample parking spaces mean that the motorists bene fi t disproportion-
ately from current levels of transport investments. Introducing EcoMobility in a city 
will demonstrate that the city government prioritizes needs of all people rather than 
a speci fi c group, the motorists. 

 As previously mentioned, EcoMobility consists in integrating the various modes 
available in a city. For instance, people who ride a bicycle will still be able to take 
public transport for their daily commute, as these modes will be integrated. Similarly, 
pedestrians are given designated space to walk on pavements where motorized vehi-
cles cannot intrude on their space. 

 In terms of road safety, promoting walking and cycling would drastically reduce 
the amount of road accidents. This is an important issue in many European cities as 
a key external cost of transport in Europe is due to accidents, estimated €158 billion 
a year or approximately 2.5–3% of GDP in 17 Member states (WHO  2012  ) . Studies 
in Austria reveal that approximately 412 lives could be saved every year if the modal 
share of cycling was increased from 2 to 10%. In monetary terms these savings 
would equal EUR 405 million a year (WHO  2012  ) . 

 Providing for pedestrians involves a redesigning of roads and streets, such as 
narrowing entrances, building chicanes, imposing lower speed limits, road humps, 
and introducing benches, trees and other street furniture, to encourage greater 
pedestrian use. A study of controls in 65 residential zones showed that after 
pedestrianizing, traf fi c accidents decreased by 9%, deaths by 11% and injuries by 
10% and that property damage was also reduced by 5% (OECD  1990  ) . Experiments 
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in Nippes and Agnesviertel, both in Cologne, Germany, experienced major reduction 
in noise (84%) and traf fi c injuries (74%). 

 It has been found that households in communities with good public transit, pedestrian 
and bicycle facilities tend either to sell their cars or to reduce car usage dramatically. 
Residents of such communities also increase their usage of public transit, walking, 
and cycling. In some cases car-sharing also has increased within such communities 
(Boarnet and Greenwald  2001  ) . Rabl and Nazelle  (  2012  )  conclude that if every driver 
switched to a bicycle for a daily commute of 5 km, doing so for 5 days a week and 
46 weeks per year, they could incur a health bene fi t worth 1,300 €/year. 

 The level of transit available to households (usually measured as the number of 
jobs accessible by transit in 30 min), the quality of pedestrian environment (mea-
sured as the number of retail jobs accessible by 20 min of walking), and the continu-
ity of the street network have been shown to have a signi fi cant effect on the number 
of cars owned in a neighborhood (Lawton  2001  ) . 

 Properly planned non-motorized transport will enhance quality of life in the city 
by reclaiming the space from automobiles and converting them into places for 
pedestrians and cyclists. Curitiba, Brazil and Bogota, Colombia are both cities that 
have implemented world-class public transport systems and by integrating cycle use 
into the fabric of the city, a real reduction in automobile use has been achieved. 
The transformation in both of these South American cities also included increasing 
the public space for leisure, through reclamation of land previously used for roads. 

 The promotion of EcoMobility is the promotion of a whole gamut of travel 
options that include planning for pedestrians, cyclists, people with disabilities, public 
transport users as well as automobile users in an integrated manner. EcoMobility 
does not attempt to abolish personal automobiles from cities but rather attempts to 
create an optimal mix and maximum choice of all existing modes, thereby reducing 
excessive dependence on personal automobiles. 

 This section of the chapter has shown that promoting EcoMobility within cities 
would not only provide an economic bene fi t but also provide social bene fi ts in terms 
of encouraging healthy living and promoting social equity through access to all 
income groups and people with disabilities. As shown above, EcoMobility practices 
have the ability to drastically reduce personal automobile use. The next section 
of the chapter will focus on the environmental bene fi ts derived from fostering 
EcoMobility practices.  

    3.3   Environmental Bene fi ts of EcoMobility 

 Transport can be related to various activities in an urban setting, be it leisure, the 
commute to work, or education. Excessive dependence on personal automobiles and 
hence on fossil fuels catalyzes the depletion of fossil fuel resources and accelerates 
climate change. 

 Climate change brings various changes to the ecosystem as we know it. Melting 
of ice caps and glaciers, rise in sea levels, droughts and  fl oods, changes in rainfall 
patterns are some of these effects. Some regions of the world will also experience 
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extreme temperatures (IPCC  2007  ) . World CO 
2
  emissions from the transport sector 

are projected to increase by 140% from 2000 to 2050, with the biggest increase in 
developing countries. Particularly China, India, Latin America, and other Asian 
countries, a rapid rise in two-wheeled vehicles is predicted. Between 2000 and 
2050, two-wheeler fuel consumption is projected to rise by more than eight times, 
increasing the proportion of road vehicle fuel use attributed to two-wheelers from 
2 to 3% (Dalkmann and Brannigan  2007  ) . 

 Lindsay  (  2011  )  shows that shifting 5% of kilometers driven from motorized 
vehicles to bicycles would reduce automobile travel by approximately 223 million 
km/year, save about 22 million liters of fuel, and reduce transport-related green-
house emissions by 0.4%. The modal shift created by ecomobile practices in cities 
will directly address the issue of climate change at a city level. Promoting attractive 
and affordable alternatives to personal automobiles will reduce trips made on motor-
ized modes and thereby reduce greenhouse gas emissions. 

 This section has shown above that adopting EcoMobility practices will have 
positive effect on improving the air quality as the automobile use will be greatly 
reduced and replaced with more environmentally and people friendly modes of 
transportation.   

    4   Conclusions 

 This chapter has elaborated the concept of EcoMobility as a transportation system, 
which is integrated, socially inclusive and environmentally sustainable. Promoting 
EcoMobility can be done through taking up transport projects such as pedestrianiza-
tion, prioritizing bicycle travel, increasing the coverage and appeal of the public 
transport system and  fi nally integrating all these modes both physically and  fi scally. 
EcoMobility can address issues such as climate change, social equity and quality of 
life in cities through better urban planning. The urban environment can be trans-
formed into lively and vibrant areas through the promotion of ecomobile transport 
modes. 

 EcoMobility does not deny the bene fi ts provided by automobiles, nor does it sug-
gest that cities should become completely car-free. The concept proposes an ef fi cient 
transport system, offering travelers a combination of automobile, non-motorized 
and public transport options, with incentives to encourage users to choose the most 
appropriate option for each trip. This would result in an ef fi cient and equitable 
transport system that maximizes bene fi ts to users and society overall.      
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  Abstract   This chapter shows how economic models and analysis can be used to 
capture the cost of environmental degradation. A series of approaches to assessing 
the costs of environmental degradation are explored in the context of a fast-growing 
desert settlement on the edge of Egypt’s Western Desert. First, a modeling approach 
focusing on the local agro-industrial economy and the loss of productivity caused 
by degradation in groundwater availability and quality is considered. This is based on 
integrating available environmental and economic models of the area. A second 
modeling approach isolates replacement costs associated with loss of artesianism 
and the failure of wells as groundwater extraction increases. Third and  fi nally, a 
holistic approach to the valuation of the degradation of the desert ecosystem and 
its natural services is outlined. The  fi nal discussion considers the perspective for 
further use of these methods by local decision-makers at the Wadi El Natrun City 
Council, and other local authorities in rapidly developing regions.  

  Keywords   Economic assessment  •  Environmental degradation  •  Groundwater      

    1   Introduction 

 The transition to a green economy calls for a strategic reorientation of consumption, 
investments and other economic activities towards enhancing resource ef fi ciency 
(Pearce et al.  1989 ; Le Blanc  2011 ; UN  2012  ) . Green economic assessments can 
help local decision-makers to identify the best available strategies for simultaneously 
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enhancing economic sustainability  as well as  protecting ecosystems and human 
well-being (Hassan et al.  2005 ; TEEB  2010  ) . This chapter focuses on the challenge 
for local decision-makers to incorporate green economic modeling and assessment 
techniques into ongoing decision-making concerning natural resource uses. For this 
purpose, a case study addressing groundwater resource development and conservation 
is considered in the context of a rapidly developing region in North Africa. 

 In the water sector, pressing challenges concern the provision of water supplies 
for economic activities and domestic uses, while also ensuring the conservation of 
the ecosystems on which the future provision of such resources depends (JMP 
 2010 ; IBRD  2010  ) . Aquifers provide natural underground water supply systems 
that effectively distribute water for drinking and irrigation use across vast areas 
without the need for construction of pipes or pumping infrastructure (WWAP  2009 ; 
WDR  2010  ) . Where decision-makers decide to alter the function of these ecologi-
cal systems, the long- and short-term consequences of their interventions require 
careful consideration. Extraction of the natural resource for one use may compro-
mise its availability and quality for another (see e.g. Gisser and Sanchez  1980 ; 
Hellegers et al.  2001 ; Shiferaw  2008 ; Pulido-Velazquez et al.  2008  ) . Over-extraction 
can eventually threaten the future of the system as a whole, and all those that 
depend upon it. 

 In this chapter, we consider the application of simple models for green eco-
nomic assessment of land-use planning and groundwater regulation decisions in 
an urbanizing area in the Western Desert of Egypt.  1   Due to the rapid pace of eco-
nomic development in this area, a series of such models have already been applied. 
These provide examples of available tools and their potential to support local 
decision-making in other developing regions (Slootweg  2010 ; Goodstadt et al. 
 2010  ) . Following a brief conceptual overview, three simple approaches to eco-
nomic modeling and assessment are reviewed. We demonstrate the accessibility 
of these tried and tested methods, and consider the outcomes generated from their 
application to a single selected case study area. We then provide a discussion of 
some of the limitations of each approach for use in this and other local develop-
ment contexts. The  fi nal discussion invites local decision-makers to make use of 
the insights gained from this case to shape the green economic models that will 
work best for them.  

    2   The Challenge: Capturing the Cost of Environmental 
Degradation 

 Following Local Agenda 21, the principle of sustainability has been widely accepted 
by local decision-makers, but its operationalization has remained challenging (UN 
 2012  ) . At the global level, an increasing array of conceptual tools and assessment 

   1   Such models can be applied easily by local decision-makers using either back-of the envelope 
calculations, or with the support of widely available spreadsheet softwares, e.g. Excel.  
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initiatives has emerged (see an overview in UNEP  2009  ) . These have generated one-
off multi-scale global assessments incorporating economic analysis of environmen-
tal change (Hassan et al.  2005 ; Sukhdev  2010  ) , as well as periodic assessments of 
the potential costs and bene fi ts of adaptation to climate change (e.g. Parry et al. 
 2007  ) , and the achievement of the Millennium Development Goal for environmen-
tal sustainability. These global assessments necessarily connect methodologies and 
statistical activities at other scales, including regional, national and local scales, and 
involve various sectors, including the water sector (see e.g. UNSD  2005,   2010 ; 
WWAP  2009 ; JMP  2010 ; EEA  2011 ; IBRD  2010  ) . However, the use that has been 
made of green economic assessment tools at the local level in developing countries 
is still considered to be limited (Goodstadt et al.  2010  ) . 

 For local decision-makers, assessing the costs of degradation can help in the 
selection of land and groundwater management options that best  fi t local aspirations 
towards a green economy. Green or otherwise, economic assessment is increasingly 
used directly by local decision-makers as an element of Environmental Impact 
Assessment (EIA) and Strategic Environmental Assessment (SEA) (see review in 
Hussain and Gundimeda  2010  ) . It can also enable local decision-makers to inform 
decisions taken at other levels of government (e.g. concerning decisions relating to 
taxes, subsidies, trade regulations, etc.) (TEEB  2010  ) . Emerging green economic 
measures of potential interest to local decision-makers include Payments for 
Environmental Services (PES) (Engel et al.  2008 ; Barbier  2011  ) . Such measures 
can be applied alongside other local environmental management measures to regu-
late the externalities of agricultural and other land uses affecting groundwater avail-
ability and quality (Abildtrup et al.  2012  ) .  

    3   The Tools: Assessing the Cost of Groundwater Degradation: 
A Conceptual Overview 

 The purpose of economic valuation is to make disparate decision outcomes affect-
ing resources, income streams and expenditures incurred comparable to each 
other. Monetary units are readily understood by decision-makers and the lay 
public, and facilitate comparison with budgets and priorities for spending by local 
decision-makers (DeFries et al.  2005  ) . A range of methodological guides have 
appeared to support local decision-makers in the application of emerging valua-
tion techniques, including applications to assess the economic signi fi cance of 
changes in water resource conditions (TEEB  2010 ; Ash et al.  2010  ) . Available 
approaches for valuation of environmental outcomes are commonly considered in 
terms of their relation to existing market values (see Table  1 ). Where prices do not 
exist, these can often be derived using available green economic methods. In some 
cases, naming a price may be controversial. Nevertheless, although imperfect, 
(green) economic valuation remains the most readily available means through 
which utility can be effectively quanti fi ed and compared (Bolt et al.  2005 , see 
Kumar  2010  ) .  



298 C. King and B. Salem

 Generic challenges in valuation of environmental changes include identi fi cation 
of the spatial and temporal boundaries and functions of complex systems. 
Groundwater systems are often multi-layered, extensive and porous, frequently 
lacking comprehensive information on physical conditions and trends (see Puri and 
Aureli  2009  ) . Groundwater users can also be diverse and unpredictable. To de fi ne 
and assess scenarios of future impacts from local decision-making requires infor-
mation concerning their behavior, as well as other unknown market- and risk-related 
factors (Pascual et al.  2010  ) . For the construction of groundwater-related infrastruc-
ture in developing regions, discount rates are usually high. Green economic assess-
ments of future resource degradation have to face both technical and ethical 
considerations to rebalance immediate development priorities and resource use pat-
terns with future sustainability. Other challenges may concern the distribution of 
economic effects of degradation amongst groundwater users. 

 Environmental models and economic models are separate tools that can be 
effectively combined to generate comprehensive assessments weighing up local 
development choices in the form of decision-making scenarios. The various compo-
nents of the assessment process require different skills to conceptualize and 
operationalize, and may  fi t together in a range of different ways. Sometimes, models 

   Table 1    Menu of methods for valuation of changing groundwater conditions (adapted from 
DeFries et al.  2005 ; Bolt et al.  2005 ; Hussain and Gundimeda  2010  )    

 Type  Methodology  Approach  Data requirements 

 Direct market 
price 

 Market price  Price per unit of water  Water user fees, unit 
price 

 Market alternative  Productive 
value 

 Value-added based on input 
to production function 

 Market price of produce, 
input prices 

 Market alternative  Human capital  Impact on work-days, 
morbidity and mortality 

 Health effects, wage 
rates, value of a life 

 Market alternative  Replacement 
cost 

 Cost to replace and/or treat 
groundwater supply 

 Cost of technologies 

 Surrogate market  Travel cost  Demand curve generated 
from transportation costs 

 Survey or participatory 
workshop 

 Surrogate market  Hedonic price  Premium for environmental 
quality e.g. in housing 
market 

 Market information 

 New market  Bene fi ts 
transfer 

 Comparison to values 
generated elsewhere 

 Previous studies 

 Non-market (stated 
preference) 

 Contingent 
valuation 

 Direct questions on 
willingness to pay – 
e.g. for additional units 
of irrigation water 

 Survey or participatory 
workshop 

 Non-market (stated 
preference) 

 Choice 
experiments 

 Questions on preferred 
options from a range 

 Survey or participatory 
workshop 

 Non-market (stated 
preference) 

 Relative value  Questions on relative value 
of a range 

 Survey or participatory 
workshop 

  Note: The methods are not exclusive and may often be combined – e.g. contingent valuation can 
be used to assess willingness to pay replacement costs (see e.g. Tentes and Damigos  2012  )   
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must be complex, in order to accurately capture and re fl ect environmental and social 
conditions. At others, simplicity may be required in order to ensure that the factors 
on which the decisions are based can be easily understood by non-specialist stake-
holders. A stepwise process towards an economic assessment of deterioration in 
water quality or quantity might approach these methodological choices as follows 
(after Hussain and Gundimeda  2010  ) :

   Step 1: Specify and agree on the problem  • 
  Step 2: Identify which ecosystem services are relevant to the decision  • 
  Step 3: De fi ne the information needs and select appropriate methods  • 
  Step 4: Assess the expected changes in the  fl ow of ecosystem services  • 
  Step 5: Identify and value the policy options  • 
  Step 6: Assess distributional impacts of policy options    • 

 In the remainder of this chapter, we consider a series of examples of the use of 
green economic assessment methods in assessing the cost of groundwater degradation 
in a single case study. This enables the varying outcomes and recommendations 
from each assessment to be contrasted and compared. Limitations speci fi c to each 
of the methods and to their applications in the examples provided are also identi fi ed, 
revealing the choices made by decision-makers at each of the six stages of the 
assessment.  

    4   The Case of Wadi Natrun: A Rapidly Growing Human 
Settlement in a Water Scarce Environment 

 Wadi Natrun is an administrative centre located in the frontier Governorate of 
Behayra, in the Western Desert of Egypt. The rapidly growing urban area provides 
a center for the administration of  fi ve surrounding villages, a number of small ham-
lets, and a large expanse of farm and desert land. The total population of the Wadi 
Natrun administrative area (Markaz) has risen from around 25,000 in 1996 to well 
over 70,000 people in 2006 (CAPMAS  2007  )  .  

 The extent of agricultural activity is also rapidly expanding, due to increasing 
use of the groundwater resource for irrigation. According to the Egyptian Agricultural 
Census, the cultivated area around the villages and town had approximately doubled 
in size over the period 2000–2010, to cover an extent close to 1,000 hectares. 
Administrative divisions for the surrounding area had changed between census 
dates, but by 2010, these outlying areas added a further 3,000 ha, bringing the total 
cultivated area to around 4,000 ha, and still growing. 

 According to the 2007 population census, irrigated agriculture accounted for 
55% of local economic activity. Other economic activities were in industries servic-
ing the agricultural sector, e.g. transportation and storage (8%), retail and servicing 
of vehicles (10%). Intensive agricultural use of each hectare of land in this region is 
estimated to provide four full-time jobs for agricultural workers, plus an equal 
number in the service sectors (i.e. a total of eight jobs per hectare) (World Bank  2007  ) . 
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However, not all of the farmland is cultivated intensively. Farming patterns present 
in the area also include smallscale subsistence farming, and sporadic speculative 
cultivation by absentee investors. 

 Although the climate is arid, a natural depression in the desert landscape supplies 
the area with drainage water from the cultivated lands in the Nile delta and any 
rainfall that occurs in this and the surrounding areas. Drainage water enters the 
study area from the East through a shallow aquifer, known as the Pleistocene, termi-
nating in a depression containing a series of lakes. The main aquifer in the study 
area is the Pliocene aquifer. This is estimated to receive around 60 mm 3  of recharge 
per year, coming from both the Pleistocene aquifer, above, and the deeper Miocene 
aquifer, below (RIGW  1990 ; Fekry  1993  ) . The Miocene aquifer extends West and 
Southwards beneath the Western Desert, and contains mostly non-renewable 
groundwater resources. 

 Since the 1960s, increasing volumes of groundwater have been extracted from this 
aquifer for irrigation use (   Idris and Nour  1990  ) . Groundwater resources have been 
extracted from the study area in excess of recharge, the water table has been falling 
and salinization has been observed (Ibrahim  2005 ; Masoud and Atwia  2011  ) .  

    5   Example 1: Lost Productivity Value of Groundwater 
Degradation 

    5.1   Overview of the Assessment Method 

 The cost of groundwater degradation can be calculated as the value of foregone 
production due to degradation of the resource as an input to irrigation. This is based 
on the net market value of crops produced by subtracting all other input costs from 
the output value of the crop. The method is relatively well established in agricultural 
economics (see Acharya and Barbier  2000  ) . Projections of the costs of degradation 
rely on the identi fi cation of a production-function relationship between the resource 
and its net productive value. Models can either be linear, or they may be compli-
cated by progressive changes in the production-function. These might include 
changes in the value of any of the inputs to production, as well as changes in the 
anticipated ratio of crop production per unit of water input that may result from 
degradation in the condition and availability of the groundwater resource (see FAO 
 2002 ; Shiferaw  2008  ) .  

    5.2   Application to Assessment of Groundwater Degradation in 
Wadi Natrun, 2007–2017 

 A production-oriented method was applied in a series of assessments of the economic 
impacts to be anticipated from the proposed construction of a canal bringing water 
from the Nile to irrigate an 80,000 ha area located to the South of Wadi Natrun 
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(Slootweg  2010  ) . The assessment involved a series of impact scenarios, including 
environmental impacts on Wadi Natrun, which is situated directly downstream in 
the groundwater drainage  fl ow path from the proposed development and economic 
impacts on the Egyptian economy. Following an initial feasibility study, a detailed 
assessment tested three alternative strategies for the conjunctive use of ground water 
and surface water from the proposed canal over a varying surface area. This assess-
ment was used to re fi ne the design of the project, and to determine any necessary 
measures for mitigation of its impacts. A  fi nal assessment then focused two sce-
narios, with- and without- the project (World Bank  2007  ) . The scope of the assess-
ment methods deepened progressively through the iterative assessment phases, 
moving from back of the envelope calculations to increasingly detailed scienti fi c 
work and public consultation.  

    5.3   Approach to Data Collection, Environmental 
and Economic Analysis 

 A series of environmental and economic modeling techniques were integrated to 
support the assessment. The assessment framework, termed DRAINFRAME, drew 
on precedents in the drainage engineering sector. Changing groundwater levels were 
simulated using a groundwater  fl ow simulation package (TRIWACO). This was 
combined with simulation of water scarcity and salinity effects on cropping patterns 
(Attia et al.  2005  ) . Further interviews with farm managers, farm owners, investors, 
semi skilled laborers, skilled laborers (both residents and commuters) were con-
ducted, and a Farmer Advisory Council (FAC) was created. Crop budget studies for 
ten major crops in the project area were used to develop scenarios simulating eco-
nomic impacts (World Bank  2007  ) . The valuation used economic prices for inputs 
and outputs, based on the international value of the commodity at border, adjusted 
for processing and transportation costs.  2   Job creation was estimated on the basis of 
available estimates of jobs created per hectare of cultivated land in agriculture and 
related sectors (see  Sect. 4 ).  

    5.4   Outcome, Recommendations and Limitations 

 Effects on the natural environment in Wadi Natrun due to alteration of the drainage 
and recharge pattern were anticipated to be positive, and not to require further con-
sideration under the Egyptian Natural Habitats Policy (OP 4.04), since the area had 
no of fi cially protected status (World Bank  2007  ) . The without-project scenario, 
showing a steady decline in production across the region was compared to the future 
with the project, in which local job creation would be increased. The application of 

   2   Required price information is readily available for users in most developing countries through 
FAOSTAT and UN COMSTAT online databases.  



302 C. King and B. Salem

this approach focusing on productive value builds in assumptions concerning what 
should be produced, and by whom. In this case, the focus on intensive agricultural 
export production works on an assumption that this is the optimal development 
strategy – leaving aside other sectors such as water bottling, hospitality and recre-
ation. The application of the method also did not take into consideration the diver-
sity of producers in the area, which includes small-scale and subsistence farmers, as 
well as export producers. A subsequent consultants’ report investigated capacity-
related assumptions concerning income generation by local farmers (AFD  2008  ) .   

    6   Example 2: Replacement Cost Assessment of Groundwater 
Degradation 

    6.1   Overview of the Assessment Method 

 The replacement cost method focuses on the costs of engineering man-made substi-
tutes for natural resources. If the objective in a green economy is to transform the 
relationship between society and nature, rather than to maintain it, replacement may 
not be a suf fi cient objective. Nevertheless, as a valuation method that is well estab-
lished in environmental economics, this may provide a useful starting point for an 
assessment of the costs of groundwater degradation. The following general condi-
tions have been suggested for use of replacement cost methods in valuing natural 
resources (Bockstael  2000  ) :

   the replacement provides functions that are equivalent in quality and magnitude • 
to the loss;  
  the least costly option available for replacement is identi fi ed;  • 
  individuals in aggregate would be willing to incur the replacement costs.    • 

 The method is readily used to capture degradation of groundwater availability 
and quality in terms of the marginal increase in extraction costs with falling arte-
sianism (Croitoru and Sarraf  2010  ) . Other possible alternative technologies for 
replacement would include estimation of the costs of water treatment or arti fi cial 
recharge interventions.  

    6.2   Application to Assessment of Groundwater Degradation in 
Wadi Natrun, 1994–2005 

 This method has been used to assess groundwater degradation costs to smallholder 
farmers in Wadi Natrun using shallow wells for pumping water from lower depths and 
digging replacement wells over the past 20 years (King  2011  ) . The assessment was 
developed as an academic project, using techniques in environmental assessment 
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that have appeared in the published literature on economic assessment of groundwater 
degradation in developing countries. The application of the method focused on 
differentiation of the impacts of degradation amongst large and small farmers, using 
deep and shallow wells (King and Salem  2012  ) . The objective was to illustrate the 
social dimension of the common pool resource management challenge (after Ostrom 
 1990 ; Sekar  2001 ; Shah  2009  ) . As in the previous example, the assessment drew on 
surveys characterizing local farm budgets for farms of varying sizes (Yehia  2004 ; 
AFD  2008 ; King and Salem  2012  ) . The focus remained on local agricultural ground-
water users, nevertheless, the replacement cost approach and method could also 
accommodate consideration of costs to other existing groundwater users in the area, 
including factories, water bottling facilities, and water utilities.  

    6.3   Approach to Data Collection, Environmental 
and Economic Analysis 

 Each new well and increase in volumes of water pumped causes loss of artesian 
pressure to affect all surrounding well-owners. Furthermore, in some cases, as 
pressure is reduced, wells will cease to provide water altogether, and will then 
require replacement. An estimate of the replacement cost can therefore be based on 
projection of the marginal costs for increased pumping and the replacement of 
wells. A simple spreadsheet model was applied (after Croitoru and Sarraf  2010  )  
to capture these replacement costs as the water table lowered over the period 
1994–2005. Irrigation water requirements were multiplied by the additional fuel 
requirement for pumping from greater depth, and by the cost of the fuel. The num-
ber of wells replaced per year, well depths, drilling costs and pumping requirements 
were modeled based on local estimates generated during a  fi eld survey. The cost 
assessment generated was compared to smallholders` farm budgets using local 
market prices (King  2011  ) .  

    6.4   Outcome, Recommendations and Limitations 

 This approach enabled trends in increasing replacement costs to smallholder 
farmers associated with groundwater degradation to be modeled. The trend in 
increasing costs of degradation to smallholders was affected by international market 
effects on exchange rates and fuel prices. The cost of groundwater degradation to 
smallholder farmers was demonstrated to exceed the incomes that they generated 
from agricultural production (King and Salem  2012  ) . This was contrasted to the 
situation for larger farmers, whose replacement costs were equal to only a small 
fraction of the net value of their produce. Recommendations from this assessment to 
prevent the escalation of the groundwater pumping race included raising local aware-
ness, participatory monitoring and local innovation for water-saving and recharge. 
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 The assumption that the resource is replaceable is not always the case in areas 
where recharge rates are low and groundwater dates from previous more humid peri-
ods. If over-pumping continues beyond a critical threshold, the function of the system 
may undergo a permanent alteration, or collapse entirely. The choice of replacement 
technology, and de fi nition of what is to be replaced, is critical in use of this method. 
If it is the functioning ecosystem as a whole that should be replaced, other natural and 
social components would require further consideration besides groundwater.   

    7   Example 3: Groundwater Degradation Effects 
on Ecosystem Services, 1990–2040 

    7.1   Overview of the Assessment Method 

 A growing literature on the economic assessment of ecosystem services has emerged 
over the past two decades (Pagiola  2008 ; Engel et al.  2008  ) . Assessment of the cost 
of groundwater degradation using an ecosystem services framework encourages a 
more holistic approach, enabling consideration of a range of functions provided by 
the ecosystem, including various provisioning, supporting and regulating functions 
(see Setlhogile et al.  2011  ) . The typical question being asked, then, is whether the 
total value of the mix of services provided by an ecosystem managed in one way is 
greater or smaller than the total value of the mix provided by that ecosystem if it 
were managed in another way (DeFries et al.  2005  ) . Total Economic Value (TEV) 
typically disaggregates the utilitarian value of ecosystems into direct and indirect 
use values and non-use values, using a range of the techniques shown in Table  1 . 
This evolving state of the art approach has been the focus of a series of recent con-
ceptual guides emphasizing the importance of inclusive participatory approaches 
engaging stakeholders in the application of this method (Kumar  2010 ; Wittmer et al. 
 2010 ; Ash et al.  2010  ) .  

    7.2   Application to Groundwater Degradation in Wadi Natrun: 
A Basis for Assessment 

 An ecosystem assessment approach has been developed to assess the signi fi cance of 
groundwater degradation for human security (Salem et al.  forthcoming  ) . This 
approach was applied by researchers at the nearby University of Alexandria, in 
consultation with local decision-makers, with a view to enhancing local capacities 
for environmental decision-making. The historic, cultural and amenity values of the area 
provide economic opportunities for attraction of tourists to local hotels and museums, 
and the production and sale of local paper, glass, cosmetic and construction products, 
in addition to food and water production. This assessment therefore highlights the 
need for qualitative consideration of existing and potential local investments in 
promising green economic activities and ecotourism.  
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    7.3   Approach to Data Collection and Analysis 

 Ecosystem components were identi fi ed according to landcover classes visible in the 
area using a combination of  fi eld observation and remote sensing methodologies. 
This approach drew on the ecological characterization of the landcover systems 
in the area by students and staff at the University of Alexandria (Awad  2002  ) . 
A qualitative assessment of the stocks and  fl ows of ecosystem services in each class 
was outlined, as shown in Table  2 , drawing on local knowledge. This was then 
reviewed through an expert workshop (Renaud  2008  ) . Impacts of degradation with 
economic signi fi cance to be taken into consideration would include impacts on the 
groundwater-dependent habitats supporting desert birdlife, rare papyrus reeds 
( Cyperus papyrus ) and raw materials for handmade glass-products. A participatory 
workshop aiming to generate a series of ‘back-of-the-envelope’ estimates for 
resource values has been proposed by researchers as a means to continue this work 
in a consultative manner.   

    7.4   Outcome, Recommendations and Limitations 

 The ecosystem approach engages with the complexity of human well-being and 
ecosystem functions and services. The application in this case is a work in progress, 
requiring continued local coordination and consultation. The qualitative assessment 
already produced, as shown in Table  2 , provides a broad framework for assessment. 
This could be effectively combined with various techniques listed in Table  1 . 
Inevitably, use of this approach, which requires sustained local consultation and the 
improvement of ecological datasets, would be a long-term undertaking, and would 
necessarily stretch existing local capacities. A hedonic model showing the marginal 
effect of resource conditions on property values in each of the landcover classes 
shown in Table  2 . might be anticipated to stimulate a particularly lively local 
response, should local decision-makers wish to explore such an approach towards 
the creation of a green economy.   

    8   Discussion: What Can Be Shown Using Economic Analysis 
and Models to Capture the Cost of Environmental 
Degradation? 

 As illustrated in Table  1 , and in the examples provided in the previous sections, 
local decision-makers face an array of choices concerning the selection and elabora-
tion of green economic assessment processes. These include the selection of meth-
ods for modeling environmental changes such as groundwater degradation. These 
challenges are likely to require, and quite possibly stretch, available capacities. 
Attention to such challenges will need to be balanced with workloads that are often 
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already heavy, as well as other factors inhibiting the exploration of new decision-
support opportunities from the local level – e.g. low levels of awareness, capacity 
and access to necessary information. 

 The selection of assessment models presented in the previous sections progressed 
from a long-established approach, based on assessment of productive value, to a 
more current holistic approach to ecosystem assessment. We have observed that the 
various modeling tools and their speci fi c applications to our case study area gener-
ated different outcomes. These may be of more or less interest to different groups of 
stakeholders. When we consider these differences, some complex choices to be 
made by decision-makers appear. First of all, if the assessment is limited to the use 
of existing market values for production, as in the  fi rst example, or to current engi-
neering costs, as in the second, will this be suf fi cient to enable a shift towards a 
green development pattern? On the other hand, if less conventional economic mod-
els are used, will these be suf fi ciently credible to convince skeptical stakeholders 
with entrenched interests of the need for a change in development patterns? 

 Local decision-makers will need to consider whether the cost of degradation 
should be assessed in relation to the agricultural economy, as in the  fi rst example, 
or whether other sectors should also be taken into account. In addition, should 
effects on the economy as a whole be assessed, or should impacts on particularly 
vulnerable groups such as resource dependent smallholders be singled out for 
attention, as in the second example? In the third example, the range of impacts is 
further enlarged to consider different components of the ecosystem. Selecting the 
right scope and timeframe for the assessment in the context of each decision to be 
made will require careful judgment. Our three examples included a projected 
future scenario, where the costs of groundwater degradation were affected by a 
discount rate, and a retrospective assessment where costs were exacerbated by 
unanticipated macroeconomic changes. 

 The examples provided in this chapter draw on instances where the conceptual 
and methodological challenges inherent in the assessment process have been over-
come by local decision-makers in Wadi Natrun in various ways – e.g. through the 
involvement of visiting experts, students, and farmers, and through building con-
nections amongst different local, national and international institutions, including 
research institutions. For local decision-makers seeking to develop further assess-
ments in this and other locations, a six step process of scoping, local consultation 
and participation is underlined in  Sect. 2 . This process is designed to support local 
decision-makers in shaping the assessment approach to suit local development 
needs, opportunities, and aspirations for a green economy.  

    9   Conclusion 

 Our selected case study of groundwater degradation in Wadi Natrun is located in a 
region undergoing very rapid development under conditions of acute water scarcity. 
However, local decision-makers in other regions are likely to face similar challenges 
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over the coming years, particularly where settlements are already growing and climatic 
conditions are dry. As demonstrated through our case study, green economic models 
have provided useful tools to support local decision-making in these contexts, 
connecting development choices to scenarios for social and environmental impact. 
The existing body of experience in the use of these tools in the selected case study 
may be considered exceptional. Nevertheless, we do not consider their application 
yet to have presented a perfect realization of the green economic blueprint. 

 All of the available models and applications considered in this chapter will 
continue to present conceptual and methodological challenges for local decision-
makers. However, we have seen that many of these can best be resolved through a 
stepwise approach based on learning-by doing. Collaborative and consultative 
approaches involving local research institutions offer a means to build local capaci-
ties and support local decision-making. This chapter has demonstrated that green 
economic models are available to local decision-makers with the resolve to con-
sider, contextualize and use them.      
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  Abstract   In rapidly developing countries like India, wastewater generation has 
increased manifold due to an increasing population, industrialization and urbaniza-
tion. This in turn has led to the deterioration of several urban water bodies and 
aquifers. Transition to a green economy in the water sector requires a paradigm shift 
from the current practices by adopting innovative technologies that provide environ-
mental as well economic bene fi ts. In this context, constructed wetland systems 
(CWs) for domestic water treatment and reuse promise to be a cost-effective alter-
native to conventional systems and can contribute to improved water security. This 
chapter discusses the potential of CWs to contribute to a green economy, the various 
costs and bene fi ts associated with it, along with a case study. The case study con-
ducted shows removal ef fi ciency between 65 and 99% for various pollutants, which 
complies with established reuse standards set by the Central Pollution Control 
Board (CPCB). In the process, it helps to save around 47% of the overall water 
requirement of the household. This chapter concludes that CWs proves to be an 
effective instrument of a green economy.  

  Keywords   Constructed wetlands  •  Water treatment  •  Green economy  •  Sustainable 
water management      

    1   Introduction 

 The vast majority of people in India, as in many other developing countries, still 
do not have access to a safe drinking water supply. In recent years, rapidly expand-
ing population, industrial development and urbanization have exerted immense 
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environmental pressures on freshwater sources. Discharging wastewater ef fl uents 
rich in nitrogen and other nutrients into receiving water bodies has a number of 
problems including eutrophication in the receiving water bodies, and impact on 
human health and marine ecology. Therefore, the pollutants must be removed/
remediated in order to preserve the water environment, protect the aquatic life and 
health of water users downstream. In turn, ef fi cient wastewater treatment and 
reuse is critical for sustainable development (   Al-Jayyousih  2003  ) . 

 Although conventional wastewater treatment technologies have been used by 
municipalities and industries for over three decades, they are rather expensive for 
use in small communities or households of developing countries. The use of the 
constructed wetlands systems (CWs) in urban areas at both small and large scale is 
now being recognized across the world due to their good treatment performances 
and low construction and operating costs (Kadlec et al.  2000 ; Sonavane et al.  2008  ) . 
It has been accepted as a low cost eco-technology alternative to conventional treat-
ment methods (especially bene fi cial to small communities that cannot afford expen-
sive treatment systems) and been increasingly accepted by the general public for 
reuse purposes (   Green and Upton 1995; White  1995 ; Billore et al.  1999 ; Fenxia and 
Ying  2009 ; Friedler  2008  ) . Some of the most prominent bene fi ts of small scale CWs 
include water reuse and cost saving, while the large scale implementation can 
include additional bene fi ts such as nutrient harvesting, habitat creation, recreational 
and other human use, protection of aquatic life and the health of marine ecology. 

 However, successful implementation of CWs in India at a small scale (either at 
household/community/institutional level) is still in its primitive stage because it is 
hindered by three principle factors: (a) lack of available investment capital, (b) 
insuf fi cient knowledge about the local wetland plant species, and (c) the cost of 
water supplied by the local municipality is too low due to heavy subsidies which fail 
to motivate the users to conserve/reuse water  (  Edwin and Poyyamoli 2012  ) . 

 Designing a standard modular system for developing countries that can be easily 
installed and maintained can support the creation of more green jobs, improve the 
environment and backup the crumbling centralized wastewater treatment infrastruc-
ture, while providing economic and social bene fi ts (Yang et al.  2008  ) .  

    2   Green Economy 

 A green economy is one that results in improved human well-being and social 
equity, while signi fi cantly reducing environmental risks and ecological scarcities. 
According to United Nations Environment Programme, “A green urban economy 
realizes opportunities to enhance human well-being and local natural resources, 
while reducing future costs, ecological scarcities and environmental risks.” Water 
reclamation and greywater treatment are the two main aspects of sustainable water 
management and essential to realize a green urban economy. The economics of 
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wastewater management and treatment are crucial topics in developing countries 
because:

   Wastewater is a signi fi cant and growing problem in many urban areas of both the • 
developed and developing world.  
  The available fresh water sources are dwindling and getting scarcer.  • 
  Increase in fresh water pollution from human activity.  • 
  Uncontrolled discharge of wastewater into streams and oceans, which causes a • 
range of external costs, including cost to human health and ecosystems.  
  Current wastewater treatment systems are at a rudimentary stage in developing • 
countries and are grossly inef fi cient or ineffective, at a time of rapid growth.    

    2.1   The Potential of CWs for a Green Economy 

 CWs are natural systems in which wastewater is treated with wetland plants using 
natural processes (e.g. sedimentation,  fi ltration, adsorption, biological degradation, 
volatilization, photolysis, biotic/abiotic degradation, nitri fi cation/denitri fi cation, 
microbial uptake, plant uptake, volatilization, etc.) to treat the wastewater in a con-
trolled environment (Reed et al.  1995 ; Cooper et al.  1996 ; Constructed Wetlands 
Manual  1998 ; Gray  1999 ; Rai  2009  ) . Hammer and Bastian  (  1989  )  puts it as “man-
made complexes of saturated substrate, emergent and submerged vegetation, animal 
life and water that simulate natural wetlands for human use and bene fi ts”. 

 There have been several attempts by various authors to develop a vertical  fl ow 
CWs that will comply with the most stringent ef fl uent standard (i.e. 95% removal of 
biological oxygen demand, BOD, 90% removal of total-P and 90% nitri fi cation) 
(Laber et al.  1997 ; Brix and Arias  2005  ) . These and several other studies conducted 
in various parts of the world clearly demonstrate that such systems would be able to 
meet the ef fl uent standards (e.g. Platzer  1996 ; Laber et al.  1997 ; Weedon  2003  ) . 
Treating only the greywater (water from showers, laundry and kitchen) has an eco-
nomic advantage over treating combined wastewater (includes blackwater from toi-
lets) as greywater represent 70% of the total wastewater generated and has only 
about 10% of the nitrogen load that one would expect in the combined wastewater 
(Müllegger et al.  2003 ; Friedler et al.  2005  ) . CWs for greywater treatment designed 
for single households or small communities can reclaim 70% of their wastewater 
and use them for various purposes including  fl ushing toilets, for cleaning purposes, 
landscaping, etc. (Friedler  2008  ) . The major disadvantages of these systems are that 
they require more space than conventional systems and site selection is almost 
always an issue due to availability of adequate land area and accessibility of the site 
(Sundaravadivel and Vigneswaran  2010  ) . 

 CWs are especially applicable to urban areas where the collection and transport 
of wastewater cause 70–80% of the total costs of centralized wastewater treatment. 
Small scale decentralized systems can become economical if they are mass-produced 
using a standardized approach. In terms of the  fl ow of investments, the centralized 
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approach requires investment  fl ow in building large sewerage systems whereas the 
decentralized approach directs investments towards production and maintenance of 
plants leading to more jobs (Otterpohl et al.  2003  ) .  

    2.2   Costs 

 Using a CWs for greywater treatment proves to be more economically advantageous 
than treating the combined wastewater. This is mainly because treating only segre-
gated greywater is more ef fi cient at removing virtually all of the suspended solids 
and BOD, and about 80% of the Chemical Oxygen Demand (COD) after only 8 h 
of treatment. In general, the overall costs for wastewater treatment using natural 
methods can be subdivided into capital/investment costs and operational/mainte-
nance costs. However, several of the monetary factors depend on the local situation, 
regulatory standards, and partly unquanti fi able factors (Starkl et al.  2002  ) . 

    2.2.1   Capital Costs 

 Major capital costs for a pilot scale CWs include land acquisition, earth moving, 
plastic liners to prevent groundwater contamination or in fi ltration, and the  fi lter 
media in case of Subsurface Flow. The small scale CWs designed for single house-
holds can in most cases eliminate land costs by utilizing the free space available in 
the backyard or the terrace (as vertical  fl ow CWs requires an area of 1–2 m 2  per 
person). The designs are usually oversized to comply with the regulatory standards 
and thus the costs reported in literature are usually quite large (Rousseau et al. 
 2008  ) . Capital costs are highly dependent on the local situation, space availability 
and the decommissioning cost of the system after its life period, and cleaning/dis-
posing cost of the  fi lter media that remain uncertain (Rousseau et al.  2008  ) .  

    2.2.2   Operational Costs 

 Operational costs include the costs for sampling, lab analysis, maintenance, energy, 
sludge disposal, cleaning, plant harvesting/weed control and labor. The maintenance 
costs of the CWs will be lower compared to the conventional treatment due to its 
low complexity, which does not require specialized skills for maintenance. It also 
has low consumption of energy that is often limited to pumping and disinfection of 
treated water.  

    2.2.3   Bene fi ts 

 Using CWs has several advantages. It is a low cost and an eco-friendly method in 
treating water, which makes it a potential alternative to costly conventional techniques 
(Billore et al.  1999 ; Otterpohl et al.  2003 ; Trivedy  2007  ) . Various studies have established 
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that greywater reuse is economically, environmentally and technologically feasible 
for various purposes including the most common ones such as toilet  fl ushing and 
landscape irrigation. There are examples of CWs that are aesthetically designed to 
reclaim domestic sewage for toilet  fl ushing, landscape irrigation and aesthetic water 
features in Chatham County, NC (House et al.  1999  ) . They are also designed indoors 
in some cases to  fl ush the toilets in a hotel (March et al.  2004  ) . Another case from 
an urban example shows how on-site greywater reuse in Israel is both acceptable to 
the public and is also an economically feasible solution for reducing urban water 
demand (Friedler  2008  ) . 

 Treated water from CWs can also be used for restricted or unrestricted agricul-
tural irrigation of crops depending on its ef fl uent standard, and it can also serve as a 
tool for recharging groundwater (Emmett et al.  1996 ; Rousseau et al.  2008  ) . Certain 
plant species have commercial value: some as ornamental plants (Belmont and 
Metcalfe  2003 ; Konnerup et al.  2009  ) , others as raw material for various purposes 
including biomass fuel (Ciria et al.  2005  )  since the plants sequester carbon during 
their growth that can be used for energy production and for obtaining carbon credits. 
Harvested plant material can provide  fi bers, fodder for livestock and also can be 
composted for use as manure (Knight  1997  ) . 

 Large scale CWs can serve as a new habitat for the local species of  fl ora and 
fauna (Knight et al.  2001  ) . Although most CWs are not designed with habitat func-
tions in mind, they can be designed to achieve optimal wildlife potential if approached 
from an ecological viewpoint (Worrall et al.  1997  ) . Large scale CWs designed from 
both ecological and engineering perspective can add further value for recreational 
and various other human use such as nature watching, walking, jogging,  fi shing, 
picnicking, relaxing and art (photography, painting) (Gearheart and Higley  1993 ; 
Knight  1997 ; Knight et al.  2001  ) .   

    2.3   Case Study 

 To illustrate this, a case of a single house with  fi ve persons is considered in Puducherry, 
India. Here, greywater is being treated using vertical sub-surface  fl ow CWs and the 
treated water is reused for toilet  fl ushing and gardening purposes before releasing to 
the sewer. The complete  fl ow diagram of the system is shown in Fig.  1 .  

 The quantity and quality of the ef fl uent water will in part determine how it can 
be reused. In general, the reuse of greywater serves three purposes:

   It reduces the fresh water requirement  • 
  It reduces the sewage generation  • 
  It helps close the water and nutrient cycle to a great degree at source    • 

 The system treats 350 l per day of greywater generated from showers, kitchen 
and laundry, while the remaining is sent to the sewer directly. The composition of 
the greywater generated from various source is shown in Table  1 .  

 In primary treatment, screening and sedimentation process is used to remove the 
suspended solids that can be easily  fi ltered or settled at the bottom. This is followed 
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by a vertical subsurface  fl ow CW planted with  Arundo donax  which is a freely 
available, fast growing indigenous plant with ef fi cient biomass to treat the grey-
water through root zone treatment techniques. A collection tank of 500 l capacity is 
utilized to hold the treated greywater, which is then pumped to a storage tank of 
500 l capacity from where it is directed to toilet  fl ushing and gardening purpose. 

 The annual saving in water is calculated to be 10,500 l or about 47% as indicated 
in Table  2 . The pollution removal ef fi ciency of the system increased in the  fi rst 
3 months before stabilizing and the laboratory analysis clearly indicate the removal 
ef fi ciency of 95.2% for BOD 

5
 , 79.2% for suspended solids, 74% total alkalinity, 

81.1% for COD, 80% for turbidity, 73.2% for nitrate nitrogen, 65% for ammonium 
nitrogen and 99.1% for coliform bacteria.    

    3   Conclusion 

 Grey water reclamation and reuse is an alternate source of non-potable water that 
directly reduces the sewage  fl ow rates and indirectly reduces the cost of treating 
sewage at a centralized facility. Besides the water saving advantages these systems 

Primary Treatment
* Screening
* Sedimentation
Tank 

Secondary Treatment

* CWs
[Vertical Subsurface Flow] 

Greywater

Reuse for Toilet Flushing and Gardening
To 

Municipal 
Sewer

  Fig. 1    Flow diagram of the greywater treatment system       

   Table 1    Composition of the greywater generated from various sources   

 Description  Percentage generated (%)  Composition 

 Bathroom  50–60  Soap, shampoo, hair dye, toothpaste and 
cleaning products 

 Washing  25–35  Detergents and associated chemical agents 
 Kitchen  10  Detergents, cleaning agents, food 

particles, oils, fats and other wastes 
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offer, they also close the water and nutrient cycles at greywater generation source 
itself on a local scale. The study concluded that around 47% of the water require-
ment can be reduced by utilizing a small scale CWs to treat and reuse greywater. 
For small wastewater treatment plants especially the operational costs are essential 
and when greywater is reused, the health/hygiene aspects also have to be considered. 
Frequent laboratory tests needs to be performed to ensure that the system is per-
forming as per the guidelines set by the regulatory bodies. These systems may not 
be a preferable option among the urban users as long as the government provides 
drinking water at a huge subsidy. Though water subsidy should be used as a tool for 
poverty alleviation for poor families, it should not make the affordable users to 
underestimate the value of this precious resource and encourage wasteful use of 
water. As an alternative, the government should subsidize the installation of these 
treatment systems and make it mandatory for all group housing projects to facilitate 
sustainable development and help achieve the Millennium Development Goals.      
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  Abstract   Composting is a traditional agricultural practice to recycle organic waste. 
However, due to ongoing rapid urbanization and changing life-styles, organic waste 
lost its traditional link to the rural agriculture. Instead, organic waste became a 
serious environmental issue in developing countries. This chapter therefore discusses 
the experiences of two different cities in Asia (Surabaya, Indonesia, and Matale, 
Sri Lanka) in promoting organic waste recycling. The chapter identi fi es the potential 
of decentralized composting in realizing economic bene fi ts such as generating 
incomes, creating job opportunities for the urban poor, and minimizing costs for 
municipal governments. The chapter also identi fi es environmental bene fi ts by 
reducing municipal waste for land fi lls and greenhouse gas emission. Social bene fi ts 
include the resulting improvements in the quality and coverage of waste management, 
quality of life, education and social capital. However, for the successful application 
of decentralized composting to realize a green economy, it requires strong political 
will and commitment and to utilize integrated policy instruments, such as economic 
instruments, regulations and information.  

  Keywords   Decentralized composting  •  Green economy  •  Organic waste recycling  
•  Municipal solid waste  •  Asia      

    1   Introduction 

 Solid waste management is considered to be one of the most serious environmental 
issues confronting urban areas in developing countries. Rapid urbanization and eco-
nomic growth in Asia has resulted in a corresponding growth of solid waste, which 
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municipal governments  fi nd dif fi cult to manage (Scheinberg et al.  2010  ) . Many 
municipal governments in developing countries devote about 20–50% of their 
annual budget on solid waste management, even though 30–60% of all urban solid 
wastes remain uncollected and less than 50% of the population is serviced (UNEP 
 2009  ) . In addition, many land fi lls in developing countries are poorly designed and 
controlled, which results in serious environmental impacts. The existing dumpsites 
most often reach their maximum capacity and  fi nding new sites is becoming an 
increasingly dif fi cult task, due to the scarcity of suitable land within the municipal 
boundaries (Zurbrugg et al.  2005  ) . Estimates also suggest that untreated solid waste 
in Asia and the Paci fi c contribute to about 75 million equivalent tons of atmospheric 
carbon dioxide (CO 

2
 ) annually (UNESCAP  2007  ) . 

 To address these issues, many cities in developing countries focus on establish-
ing an integrated solid waste management system based on the 3Rs (Reduce, Reuse 
and Recycle) and try to reduce the amount of waste generated at the source, rather 
than later at the end-of-cycle (Premakumara et al.  2011  ) . Estimates from several 
cities in developing countries show that as much as 20–30% of wastes generated in 
these cities are recycled by the informal sector through waste pickers, junk dealers 
and recyclers (UNESCAP  2007  ) . A global estimate suggests that the informal sec-
tor recycling provides income and employment opportunities to about 15 million 
urban poor and bring savings to municipal governments in collection and transport 
costs of around 100 million US$ per year (Wilson  2011  ) . 

 However, these recycling efforts are still limited to inorganic waste. Relatively 
limited or no efforts have been made to utilize the organic waste that usually com-
prises over 60–70% of the total waste generated in cities. This chapter therefore 
emphasizes the importance of decentralized composting as an approach to treat 
organic waste close to the source of generation. Further, organic waste can be seen 
as a resource rather than a cost for municipal governments, and can be viewed as an 
alternative to achieving a sustainable solid waste management and green urban 
economy in developing countries.  

    2   Potential of Decentralized Composting in Achieving 
a Green Urban Economy at the City Level 

 This section presents the experiences of Surabaya, Indonesia, and Matale, Sri Lanka 
to identify both potential and key challenges of decentralized composting in achieving 
a green urban economy at the city level. Each case study includes a short background, 
main characteristics of the composting scheme, and some lessons learned, based on 
the information from literature reviews,  fi eld observations and discussions with 
relevant stakeholders. 
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    2.1   Promotion of Decentralized Composting 
in Surabaya City, Indonesia 

 Surabaya City is the second largest city in Indonesia with a population of 2.9 
million people (Surabaya City  2011  ) . The city is confronted with the tremendous 
challenge of managing its solid waste in an environmentally sustainable manner. In 
1994, it reached an uncontrollable state that angered citizens and lead, along with 
other political issues, to the dismissal of the Mayor. Subsequently, the Vice Mayor 
took on the responsibility of running the city (Silas  2002  ) . Table  1  shows some basic 
facts on solid waste management in Surabaya City.  

 Since 2004, the unmanageable waste situation changed signi fi cantly by promo-
tion of decentralized composting in Surabaya City with the technical assistance of 
Kitakyushu City, Kitakyushu International Techno-Cooperative Association (KITA), 
and the Institute for Global Environmental Strategies (IGES) in Japan under the 
Kitakyushu Initiative for a Clean Environment Network of the United Nations 
Economic and Social Commission for Asia and the Paci fi c (UNESCAP). 

 KITA from Kitakyushu City and Pusdakota (a local NGO in Surabaya) started a 
pilot project in a low-income neighborhood in Rungkot Lor, which covers about 
1,200 households. The pilot project, which was supported by the Japan Fund for 
Global Environment (JFGE), educated households to separate waste at the source 
into organic and inorganic. The organic waste of around 0.6 t per day was then col-
lected by Pusdakota three-times a week and transported to the nearby composting 
center. At the composting center, the organic waste was processed using the fer-
mentative microorganisms, which are cultivated from locally available fermented 
foods (IGES  2010  ) . This composting method was introduced by Koji Takakura, an 
expert from Kitakyushu City and is now widely popular as the “Takakura Method” 
in Surabaya City. 

 Using the fermentative microorganisms, Rungkot Lor’s composting center pro-
duces about 3 t of compost monthly by employing two staffs from the neighbor-
hood. Pusdakota also distributed composting baskets as a simple way to treat organic 
waste in households and encouraged residents to grow vegetables and herbal plants 

   Table 1    Basic facts on solid waste management in Surabaya City, 2010 (Surabaya City  2011  )  
compiled by the author   

 Total population  2.9 million 
 Total land extent  33,000 ha 
 Administrative districts  31 
 Total waste generated in the city  1,241 t per day 
 Waste composition  Organic 72%, paper 12%, plastic 8%, metal 1%, 

glass 1%, others 6% 
 Method of disposal  Land fi ll 
 Average cost for municipal solid waste 

management 
 23 US$ per a ton 
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in their home gardens using their own household compost. The recyclable materials 
are collected separately and sold to the junk shops. 

 A composting center was located on land that belonged to the University of 
Surabaya. It was arranged that the Pusdakota would receive 190 m 2  land from the 
university free of charge. A part of the initial funds required for the construction of 
the building was received from Kitakyushu City project. Surabaya City provided the 
initial equipments including a shredder machine (KITA  2007  ) . After pooling 
resources to cover the initial costs and materials, the compost center started to oper-
ate and produced 0.1 t of compost daily. As Table  2  shows, monthly operational 
costs of around 185 US$ can be easily recovered through the total monthly income 
of 225 US$. However, the project faced dif fi culties in identifying a market for the 
compost products and handling the seasonal  fl uctuation of demand for compost 
products (Maeda  2009  ) . This issue was overcome by motivating farmers, schools 
and neighborhoods to start organic farming    (Fig.  1 ).   

 The pilot project succeeded in reducing land fi ll waste by 300 t (85% of the total 
waste generated in the pilot area), which is equivalent to saving the municipal coun-
cil about 6,900 US$ annually for waste management. Further, it created extra eco-
nomic opportunities for community members, improved environmental education 
and sanitary conditions, as well as resulted in a greener and cleaner neighborhood. 

 After realizing the bene fi ts of the pilot project, Surabaya City scaled-up the 
decentralized composting activities city-wide. Local regulation No.1/2006 on com-
munity-based solid waste management was issued and the city extended its support 
to the Rukun Warga (RW) – a citizens council that is responsible for waste collec-
tion within the neighborhood ( Kampung)  under the community primary collection 
( Copricl ) law in 1980 (Premakumara and Maeda  2011  ) . Surabaya City also strength-
ened partnerships with other stakeholders such as: the Women’s Network (PKK), 
local NGOs, waste pickers, academic institutions, private ventures and the media. 
In addition, a series of awareness raising campaigns was organized covering all 

   Table 2    Basic facts of the pilot composting center in Rungkot Lor, Surabaya (KITA  2007  )  
compiled by the author   

 The coverage of the pilot project  1,200 households (1,000 for compost 
centre and 200 for household baskets) 

 Amount of organic waste treated for composting  0.6 t per day 
 Amount of compost produced  0.1 t per day 
 Staff  2 person (a technician and a worker) 
 Initial costs for land (15,200 US$), building (800 

US$), equipments (2,481) and others (919 US$) 
 19,400 US$ 

 Monthly operational costs for personal (125 US$) 
and management (60 US$) 

 185 US$ 

 Monthly income from selling compost products 
(0.07 US$ per kg) 

 210 US$ 

 Other incomes from selling household compost 
baskets (1 US$ per a basket), service charges 
and selling of recyclable materials 

 15 US$ 
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municipal districts targeting different sectors (Surabaya City  2011  ) . A system of 
community facilitators was established in each neighborhood, recruiting a team 
of environmental cadres (one cadre for every ten houses) based on the community 
leader elements. The environmental carders were trained to play an effective role of 
information providers in their neighborhoods on the new waste management system 
(UN-Habitat  2008  ) . The municipal budget was allocated to establish additional 
composting centers, speci fi cally for land, construction costs, staff, required tools 
and necessary trainings (Surabaya  2011  ) . A number of neighborhood competitions, 
including the Green and Clean Campaign, were started in partnership with the pri-
vate sector and the media to motivate and strengthen community participation, and 
encourage them to improve their neighborhood environment (Maeda  2009  ) . 

 The enabling policy resulted in establishing at least 16 decentralized composting 
centers in the city to process organic waste collected from neighborhoods, markets, 
streets and parks. Table  3  shows how 56 workers (mostly from the surrounding low-
income families) are enrolled in these compost centers producing about 480 t of 
compost monthly, which is used by the municipality for the maintenance of city 
parks and for landscaping. Green spaces in the city have also increased by 10% over 
5 years (Maeda  2009  )  and some neighborhoods have become more popular for hav-
ing grown more plants (UN-Habitat  2008  ) .  

 The waste separation at the source gives higher value to recyclable materials, 
which are sold to junk collectors or processed by the members of PKK for handi-
craft. About ten small and medium sized recycling businesses promoted handicraft 
items that were established through private ventures. This created extra income 
opportunities for low-income families and waste pickers (Surabaya City  2011  ) . 
A 30% waste reduction of waste deposited at the land fi ll was achieved by 2010, 

  Fig. 1    Pusdakota’s compost center in Rungkot Lor, Surabaya       
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saving the municipality solid waste management costs, which can be estimated as 
four million US$ annually. There has also been a reduction of greenhouse gases 
generated in land fi lls through composting in Surabaya City, which can be calculated 
based on the Intergovernmental Panel on Climate Change (IPCC) guidelines as 
about 2,800 t of CO 

2
  equivalent in 2010.  

    2.2   Promotion of Decentralized Composting in Matale City, 
Sri Lanka 

 Matale is a historic and important regional trade center in central Sri Lanka. It has a 
population of about 36,695 and generates 32 t of municipal waste per day (of which 
about 80% are collected and disposed by the municipal council on its open dump-
site). Remaining waste are scattered along the roadsides and public spaces, creating 
health issues and damaging the aesthetic value of the city. Table  4  gives basic facts 
on the solid waste management in Matale City.  

 This situation provided the opportunity to Sevanatha, a local NGO, to work 
together with the municipal council to implement a pilot project on decentralized 
composting in Gongawela – a densely populated area of the city that covers 1,000 
residences, commercial and market establishments (Jayaratne  2009  ) . Matale 
Municipal Council, and Sevanatha established an Integrated Resource Recovery 
Centre (IRRC) in 2007 to treat 1 t of waste generated from within the area, using the 
technical approach developed by Waste Concern, an NGO in Bangladesh. The ini-
tial capital costs of the project were covered by the UNESCAP (Chularathne et al. 
 2007  ) . 

 The IRRC is located on 600 m 2  land provided by the municipality to Sevantha on 
a lease basis. Households were educated to separate waste into two bins, organic 
and inorganic. Awareness was raised through personal visits, distribution of lea fl ets, 
and organizing meetings at neighborhoods. The collected waste was transported to 
the IRRC, where organic waste was treated for producing compost by applying the 
aerated box method. After the compost is matured in 90 days, the compost product 

   Table 4    Basic facts on solid waste management in Matale City, 2010 (Jayaratne  2009 ) compiled 
by the author   

 Total population  36,695 
 Total land extent  860 ha 
 Administrative wards  13 
 Total waste generated in the city  32 t per day 
 Waste composition  Organic 84%, paper 8%, plastic 4%, metal 1%, 

glass 1%, others 2% 
 Method of disposal  Open dumping 
 Average cost for municipal solid waste 

management 
 17 US$ per a ton 
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is sieved, packed, labeled and sold to the local markets. The recyclable materials 
are collected separately, stored, sorted and sold in bulk to junk shops in the city. 
The workforce in the IRRC consists of a technician, a driver and four workers, who 
are recruited from the surrounding low-income areas. 

 The pilot experience shows that IRRC struggled at the beginning to  fi nd a market 
for its compost products because of quality assurance, lack of interest, and aware-
ness on organic agriculture among farmers and competition from subsidized chemi-
cal fertilizers. The situation gradually changed with an increasing interest of organic 
farming together with a growing recognition among the farmers, due to effective 
marketing strategies introduced by Sevanatha. The quality of the compost products 
was also strictly controlled under the National Standard for Compost from Municipal 
Solid Waste and Agricultural Waste (SLSI 1246), which was issued by the central 
government in 2003. It clearly states the ingredients and the nutrient (N.P.K) values 
of the compost product. In addition to the compost sales, the recyclable materials, 
which are collected separately, were sold in bulk to the junk dealers in the city. As 
Table  5  shows, this brought additional income to the IRRC equivalent to 60 US$ per 
month (Fig.  2 ).   

 However, the monthly income from sales of compost and recyclable materials 
(1,660 US$) alone was not enough for covering IRRC’s operation costs (1,775 
US$). This was overcome with an agreement between the municipality and 
Sevanatha. The agreement granted permission to Sevanatha to collect user charges 
from houses and establishments in the area. Table  6  shows the new user charge sys-
tem introduced in the pilot project area. Despite dif fi culties at the beginning to 
implement user charges – as waste collection is by law a responsibility of the munic-
ipality and there is no user pay system for municipal waste management in the 
country- over 90% of households are now paying fees in the project area (Chularathne 
et al.  2007  ) . Households have expressed their satisfaction on getting regular service 
and the visible improvement in the neighborhood motivated them to pay. Currently, 

   Table 5    Basic facts of the pilot composting center in Gongawela, Matale (Chularathne et al.  2007  )  
compiled by the author   

 The coverage of the pilot project  1,000 residences, commercial 
and market establishments 

 Amount of organic waste treated for composting  1 t per day 
 Amount of compost produced  0.3 t per day 
 Staff  6 person (a technician, a driver 

and four workers) 
 Initial costs for land (3,000 US$), building (23, 000 US$), 

equipments (4,700 US$) and others (3,200 US$) 
 33,900 US$ 

 Monthly operational costs for personal (800 US$) and 
management (975 US$) 

 1,775 US$ 

 Monthly income from selling compost products (0.18 US$ 
per kg) 

 1,600 US$ 

 Other monthly incomes from selling recyclables (60 US$), 
and collecting user charges (330) 

 390 US$ 
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the collection of user charges, sales of compost and recyclables are almost enough 
to cover the IRRC’s monthly operation costs.  

 During the last 3 years, the solid waste management situation in the pilot area has 
improved and only 10% of residual wastes now need to be placed on land fi ll sites. 
This reduces pollution from transportation and saves the municipality costs, which 
is estimated about 7,200 US$ annually. It also mitigates climate change by reducing 
methane emissions of around 350 t of CO 

2
  equivalent in 2010. 

 The success of the pilot project motivated the municipality to identify decentral-
ized composting in its Integrated Solid Waste Management Framework in 2008 as a 
suitable option for treating all organic wastes generated in the city. This was further 
supported with the start of the Pilisaru Program, which is a national initiative of the 
Central Environmental Authority (CEA) to provide  fi nancial and technical assis-
tance to local governments in implementing composting programs. As a result, a 
second composting center has already been established by the Matale municipality 

  Fig. 2    Sevanatha’s compost center in Gongawela, Matale       

   Table 6    New user charges system introduced in the pilot area (Chularathne et al.  2007  )  compiled 
by the author   

 User types  Monthly charges per unit (US$) 

 Residential  0.2 
 Commercial and pavement traders  0.9 
 Of fi ce and other institutions  0.4 
 Fruits, vegetable markets and restaurants  3.3 
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in 2010 to treat 2 t of waste per day by drawing upon the national fund. Operation 
of this new composting center was also handed over to Sevanatha under the legal 
agreement signed between the two parties for a 5-year period. The composting cen-
ters are now being scaled-up to treat 25 t of waste per day by establishing 12 IRRCs, 
at least one IRRC for each of the municipal ward.   

    3   Conclusion and Lessons Learned 

 In order to overcome the growing environmental problem of waste disposal, it is 
critical to  fi nd new approaches that promote recycling of not only inorganic wastes 
but also organic wastes. Organic wastes are often the larger portion of municipal 
wastes in developing countries. At the same time, this should be done in a way that 
it integrates the existing informal sector. Both case studies showed that decentral-
ized, community-based and labor intensive composting projects could effectively 
help to achieve this objective. 

 The case studies further recognized the potential of decentralized composting in 
achieving environmental and social bene fi ts with strong economic bene fi ts. It brings 
environmental and health bene fi ts through appropriate waste collection and treat-
ment at the neighborhood level. By treating solid waste near to the source, it mini-
mizes transportation costs, reduces the amount of wastes for land fi lls, prolongs the 
life of land fi lls, and saves municipal costs for land fi ll management. It creates new 
job opportunities and extra incomes for the urban poor and waste pickers. Such an 
approach also creates spaces for community involvement, building partnerships and 
social capital at the neighborhood level. 

 Both pilot composting centers, which are designed to service around 1,000–1,500 
households and to treat between 1 and 2 t of wastes per day, prove that decentralized 
composting centers can be  fi nancially viable and can break even or even make pro fi t. 
The operational costs of the composting center can be covered from three main regu-
lar income sources, such as collection fees from users, sale of compost products, and 
sales of recyclables. However, these composting centers found some dif fi culties at 
the beginning to secure a market for its compost production. This can be overcome 
by developing an appropriate marketing strategy during the project planning, such as 
establishing demonstration sites, distribution of free samples, and compost training 
and education. Municipal council can use compost products for city greening and 
landscaping, promote new life-styles on organic farming, shift subsidies towards 
organic fertilizers, and establish a national/local standard for compost. Improved 
data documentation, such as input–output tables for waste, compost, recyclables as 
well as monthly cost-revenue balances would also increase transparency and provide 
a sound basis for planning market strategies and evaluation. 

 Although the pilot composting centers show potential in covering operational 
costs, challenges were faced in  fi nding capital to start and scale-up the approach. 
Both projects were established with the initial capital from local governments, 
national governments and international organizations. A partnership, including cost 
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sharing, is therefore essential for the replication on a city-wide level. As seen in the 
case studies, composting practices have signi fi cant impacts on reducing costs for 
municipal governments, which can be re-invested and distributed for capital costs 
over time. There is also a great potential in reducing greenhouse gases in land fi lls 
by proper controlled composting centers. This allows composting centers to sell 
their carbon credits at the compliance market (Certi fi ed Emission Reductions, 
CERs, under the Clean Development Mechanism) or voluntary market (Voluntary 
Emission Reductions, VERs, outside the Kyoto Protocol), and get additional fund-
ing to upscale a city-wide approach. Experiences however show that it is pro fi table 
to bundle the small-scale composting centers in the city, rather than applying as a 
single composting center for minimizing transaction costs and time consuming 
application procedures. 

 The pilot projects have demonstrated the importance of community participation 
to segregate waste at the source and to pay monthly service fees for the sustainability 
of the composting schemes. The reasons for citizens to participate are not merely 
economic bene fi ts, but also the local environmental improvements can be more 
important for many households. The knowledge and motivation of the households 
is therefore a key factor for cooperation and can be achieved through effective 
information, communication and education campaigns, and establishing a competition 
among neighborhoods. 

 Experience further shows that the successful implementation of decentralized 
composting for a green economy requires to consider a holistic approach, integrat-
ing all the elements of the composting process (waste separation, collection, trans-
port, treatment and product utilization), and key stakeholders, who have different 
interests, skills and resources to participate in composting. A clear vision, strong 
political commitment and change in attitudes as well as technical,  fi nancial, legal 
and institutional capacity enabled the necessary environment for it to happen.      
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  Abstract   A truly green urban economy should promote the conservation and 
sustainable use of natural resources and biodiversity, inside and outside the city 
boundaries. Designing instruments for achieving such goals can be an arduous task 
for cities, as different sectors and stakeholders have divergent interests and thus a 
partial vision regarding what the local green economy should look like. This chapter 
looks at two key elements for the greening of local economies: biodiversity and 
culture (or biocultural diversity). By understanding the links between natural 
resources use and local taste and preferences, cities can more easily identify sustain-
able production-consumption patterns especially suitable for the locality, which, if 
properly scaled-up, can lead to increased sustainability and local economic develop-
ment. In Kanazawa, a mid-size city in west Japan, biocultural diversity is catalyzing 
the local green economy. Two notable examples of how the local administration is 
greening the urban economy can be found in agriculture and forestry sectors. 
Innovative branding schemes for traditional varieties of vegetables and revitaliza-
tion of traditional food culture are landmarks of local agricultural policy. In forestry, 
stimulus for the local crafts and traditional architecture industry, alongside native 
forest restoration programs are leading the way towards a greener economy.  
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    1   Introduction 

 A truly green urban economy must promote the conservation and sustainable use of 
ecosystems and the biodiversity they contain. Local ecosystems provide multiple 
bene fi ts to urban dwellers, which often extend beyond the city boundaries. For 
example, urban agriculture is acknowledged for reducing footprints while increas-
ing access to fresh produce, community building or innovative employment oppor-
tunities (Viljoen  2005 ; Pearson et al.  2010  ) . Likewise, urban forests and their 
biodiversity provide important ecosystem services, including carbon and water 
management, heat island and air pollution control and multiple cultural services 
(McPherson et al.  1997 ; Nowak and Crane  2002  ) . In a rapidly urbanizing world 
where cities increasingly depend on resources beyond their boundaries and local 
governments struggle to provide basic environmental services to citizens, ensuring 
that cities use their natural resources effectively and ef fi ciently is fundamental for 
local wellbeing and sustainability. 

 Because of their competencies in sectors critical for sustainable ecosystem man-
agement – city planning, water management or greenery, among others – local gov-
ernments are meant to play a key role in the urban green economy. Yet designing 
instruments for achieving the goals of a green economy can be an arduous task for 
cities, as different sectors and stakeholders have divergent interests and lack an inte-
grative, holistic vision regarding what the local green economy should look like. In 
Japan, strong national government in fl uence and marked sectorialism often results in 
local governments lacking ability to develop integrative policy responses to tackle 
local environmental challenges effectively. Yet some interesting approaches are start-
ing to gain momentum among local governments in the country. The mainstreaming 
of the socio-ecological landscape concept – referring to the harmonious co- existence 
between societies and the ecosystems they historically inhabit- is becoming a 
 powerful framework from which to explore sustainability and wellbeing chal-
lenges currently faced by urban areas (Japan Satoyama Satoumi Assessment  2010  ) . 

 An innovative element in the socio-ecological landscape approach with the 
potential of helping cities to navigate the green economy transition has to do with 
local culture and biodiversity. By paying greater attention to the linkages between 
local natural resource use patterns and local culture and traditions, cities can iden-
tify sustainable local production-consumption models that are especially suitable 
for their locality because they lead to increased local wellbeing, sustainability and 
economic opportunities. Culture and biodiversity linkages are also known as biocul-
tural diversity, a concept that refers to long term interactions between human societ-
ies and the ecosystems they inhabit, and encompasses local ecological knowledge 
and practices which are “a vital reservoir of experience, methods and skills that help 
societies to manage their resources” (UNESCO  2010  ) . Despite increasing aware-
ness about the implications of bio-cultural diversity on wellbeing and sustainability, 
the concept has yet to consolidate in the green economy approach, especially in the 
urban context, where it has not been explored beyond studies on rural migrants 
(WinklerPrins and de Souza  2005  ) , prevalence of rural medical practices (Alves 
 2007  ) , and environmental education (Shava  2010  ) . 
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 In Kanazawa, a mid-size city in west Japan, biocultural diversity clearly in fl uences 
local policies for the green economy. Moving away from centralized control and 
envisioning the city as a nurturer of local culture, the city government has through-
out the years incentivized cultural production. This has in turn increased the visibility 
of the value of local ecosystems as providers of the material goods and the creative 
inspiration behind local cultural production. Biocultural considerations are mani-
fested in a variety of local policies for different economic sectors, from traditional 
crafts and architecture to artisanal sake or local cuisine. Agriculture and forestry are 
two sectors in which local policy initiatives inspired by the city’s cultural traditions 
have a great impact on the local green economy, as both have strong implications for 
local wellbeing and sustainability issues (Moreno-Peñaranda  2011  ) . In agriculture, 
a sector in crisis nationwide, innovative branding schemes for traditional local vari-
eties of vegetables and revitalization of traditional food culture have resulted in the 
consolidation of a niche agri-food local business, with spillover effects reaching the 
hospitality and tourism sectors. In the forestry sector, traditionally important for the 
local economy but in steady decline nowadays, stimulus for the local crafts industry 
and traditional architecture initiatives, alongside native forest restoration programs 
are seeking to revitalize the production of local, high value species for the creation 
of local consumption-production networks.  

    2   Local Biodiversity and Culture: The Basis for Sustainable 
Agriculture and Forestry in Kanazawa 

 Kanazawa is a medium size city with almost half a million inhabitants located in 
western Japan. The city is a renowned cultural center in the country famous for its 
gardens, old architecture, literature, traditional crafts and cuisine. In 2009 it was 
designated as a UNESCO Creative City in the  fi eld of crafts. The richness of 
Kanazawa’s culture is inextricably linked with its rich diversity of ecosystems, com-
prising vast extensions of alpine and broadleaf deciduous forests, fertile plateaus 
and plains, sand dunes, rivers, ponds, canals, a lagoon and the coast (Fig.  1 ). Over 
the years, local policies have re fl ected this cultural and ecological richness through 
different initiatives, for example uncovering the city canals and recovering much-
loved  fi re fl y populations, restoring the rivers to recover traditional recreational 
 fi shing, or maintaining an incredibly lush, award winning traditional Japanese gar-
den – Kenrokuen – hosting signi fi cant biodiversity features maintained through tra-
ditional gardening methods for over four centuries.  

 Agriculture and forestry are two sectors that clearly illustrate how the local gov-
ernment creates green economy opportunities that simultaneously tackle pressing 
local and global sustainability challenges of an urbanizing world. This is particu-
larly the case for industrialized countries such as Japan, having to build sustainable 
and resilient agro-food systems while revitalizing rural–urban linkages. Kanazawa 
city includes some rural landscape and communities within its administrative board-
ers, where small scale farmers still make a living. Urbanization has in part been 
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responsible for the disappearance of such communities and with them their knowl-
edge on sustainable natural resource management. According to the Ministry of 
Agriculture, Forests and Fisheries, Japan’s urban and peri-urban agriculture accounts 
for one third of the national agricultural output, which is especially relevant for a 
country with very low food self-suf fi ciency. Yet urban agriculture is for the most 
part reliant on hybrids and agrochemicals, its farmers are rapidly aging and fewer 
young people move into the industry. Forestry also offers valuable insights as wide-
spread abandonment of traditional practices and ageing of foresters, together with 
the adoption of modern construction relying on concrete, glass and steel, are behind 
the country’s high energy footprint and rural decay. 

    2.1   Agriculture: Mainstreaming Sustainable Use of Local 
Agro-Diversity 

 As in many other Japanese cities, agriculture in Kanazawa is mainly suburban, 
although small cultivated patches of land can still be found inside densely urbanized 
districts. Around 10% of the municipal area is devoted to agriculture (4,000 ha). 
Paddy rice makes up 80% of the area, while grains, vegetables and orchards com-
prise slightly fewer than 20%. Average farmland is less than 1 ha and over half of 
farmers are 65 years old or older. Abandonment of  fi elds is accelerating,  especially 

  Fig. 1    Location of the city on Kanazawa in Japan ( left ); main land uses and geographical elements 
of the municipality ( right ). Source: United Nations University Media Center       
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in the inter-mountain region. Agriculture has decreased sharply in recent years. 
Nowadays farmers account for only 2% of local households, a decrease of over 20% 
over the last two decades. The value of agriculture production also decreased sharply 
over that period. In 2006 it was 7.1 billion yen (over 90 million USD), of which rice 
made up 42%, vegetables 36%, fruits 7% and ornamental plants 6%. 

 As in the rest of the country, modern agriculture has largely displaced traditional prac-
tices and created multiple environmental problems. Unlike in other places where the 
organic movement is leading the way towards more sustainable agri-food systems, in 
Kanazawa it has been the appeal of traditional local food varieties which has catalyzed 
this transformation. Before the concepts of sustainability, green economy, or sustainable 
agriculture were part of the development agenda, cultural values prompted local stake-
holders and the government to work hand in hand for the protection and revalorization of 
selected local traditional varieties of vegetables – the renowned  Kaga vegetables  brand .  
Even two decades later, when the city is at the  fi rst stages of developing a systematic 
program on organic production, environmental considerations per se rank surprisingly 
low among the motivations behind the initiative; instead cultural values and economic 
considerations – namely ful fi lling local consumers’ taste and creating local economic 
opportunities – are pointed out by local authorities as the main policy drivers. 

    2.1.1   Kaga Vegetables: City Involvement in the Branding of Traditional 
Local Food Culture 

 Technically speaking, the term  Kaga vegetables  refers to a trademark brand com-
prising 15 traditional varieties of vegetables cultivated in Kanazawa prior to 1945 
(Fig.  2 ). Cultural values have been pivotal for the creation of the varieties that today 
are part of the brand. The varieties have been developed throughout the centuries by 
local farmers, through a co-evolutionary process inextricably linked to local taste 
and preferences. The position of Kanazawa as a powerful political capital of rich 
culture during the feudal era in fl uenced the creation of a sophisticated culinary tra-
dition based on distinctive local products. Today, the renowned Kaga cuisine fea-
tures prominently Kaga vegetables and emphasizes the broader experience of the 
meal, inspired greatly by the sumptuous traditional culture of the feudal times. The 
very term  Kaga cuisine  is the outcome of recent efforts of the City and a local stake-
holder organization (the Association for the Conservation of Kaga Vegetables) for 
promoting Kanazawa’s traditional cuisine in the hospitality business. Kaga cuisine 
restaurants recreate the atmosphere of old Japan; locally made Kanazawa lacquer-
ware, together with the colorful porcelain on which the food is presented contribute 
to creating a carefully staged performance re fl ecting the intricate connection 
between nature and culture   .  

 Although a total of 32 traditional local varieties of vegetables have been identi fi ed 
as  traditional  in Kanazawa, the 15 designated so far as Kaga vegetables are those for 
which production has a suf fi cient volume and thus is economically viable. Kaga vegeta-
bles have a prominent space in Kanazawa’s retail food business and hospitality sector. 
Kaga vegetables are seasonal and, despite relying to a certain extent on modern 
agricultural inputs, are still deeply connected to the ecological features of the city’s 
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  Fig. 2    The 15 varieties currently under the Kaga vegetables designation, including bulb, fruit, 
leaf, root, stalk and tuber vegetables. Source: Kanazawa Kaga Vegetables Association       

The Importance of Local Entrepreneurship

City efforts leading to the consolidation of the Kaga vegetables brand are closely 
connected to local entrepreneurship, especially a local family involved in the 
seed business for over 150 years through their small store on one of the main 
communication roads crossing the city. Seeds from different parts of the coun-
try passed across their hands over the years, being the starting point of further 
adoption and breeding by local farmers according to the local environment and 
taste of the time. More recently, responding to the loss of local varieties and 
envisioning a business opportunity, current store owners improved seeds’ stock 
and in 1991 established the Association for the Conservation of Kaga Vegetables, 
promoting the production and commercialization of seeds, vegetables and 
processed foods. Today the Association manages an annual budget of 5,000,000 
yen (64,000 USD). The local government subsidizes 70% of the costs, while the 
remaining 30% is covered by the local Agricultural Cooperative and private 
businesses in the local agricultural, food and hospitality sectors.

landscape, depending on speci fi c soils, microclimates and landforms. Production 
encompasses different local ecosystems, and output and yield values vary greatly among 
varieties (Table  1 ). Approximately half of the city’s vegetable production corresponds 
to Kaga vegetables. In 2008, this accounted for 1.3 billion yen (over 16 million USD).  
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   Table 1    Production of the varieties currently designated under the Kaga vegetables brand. Source: 
Kanazawa City Agriculture Center  (  2007  )    

 Name of Kaga vegetable  Area (ha)  Production (tones)  # of producers 

 Summer 
 Kinjiso leaves  4  72  42 
 Akazuiki leaves  0.3  8  9 
 Utsugi pumpkin  1  25  12 
 Eggplant  0.2  11  3 
 Hyacinth beans  4  24  24 
 Lotus root  60  672  66 
 Autum 
 Gorojima sweet potatoes  98  2,407  65 
 White Gensuke daikon raddish  4  123  23 
 Kanazawa thick leek  0.2  4  7 
 Kuwai arrowhead bulbs  0.3  0.9  6 
 Winter 
 Japanese parsley  0.4  5  5 
 Leaf mustard  0.1  0.3  4 
 Chrysanthemum leaves  0.3  3  2 
 Cucumber  4  620  13 
 Bamboo shoots  206  892  245 

 382.8  4867.2 

 The Kaga vegetables branding process yielded its  fi rst tangible results in 1997, 
when ten vegetables were designated under a local denomination of origin and sales 
under this newly created commercialization scheme started at the Kanazawa central 
wholesale market. Two years later the Kaga vegetables denomination was of fi cially 
registered as a trademark brand. In 2001 the brand adopted an of fi cial logo (the 
mascot character “vegitan”, Fig.  3 ), evoking the image of the varieties in a way that 
was designed to appeal to the local consumers. The image itself became trademark 
in 2009. A CD and a homepage publicizing the ten different vegetables of the brand 
were launched that same year. The following year two new vegetables were incor-
porated, and the City Major directly negotiated commercialization deals with 
wholesale markets in the Tokyo metropolitan area. In 2003 one additional vegetable 
was incorporated and promotion activities involving prestigious restaurants and 
retailers in the Tokyo metropolitan area were undertaken. Activities to raise the 
pro fi le of Kaga vegetables and stimulate demand through the whole value chain have 
continued until today both locally and nationwide, disseminating information on their 
history and characteristics through websites, food tastings, national food expos and 
development and promotion of speci fi c cooking recipes, including an innovative site 
for mobile phones download. Thorough the years, Kanazawa City has directly under-
taken or commissioned multiple activities in support of the brand, including produc-
tion subsidies, technology and research investments, educational and outreach 
activities.      
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    2.2   Kanazawa Forest: Revitalizing the Urban Satoyama 

 With forests covering over half the municipal area, Kanazawa is also known as the 
“Capital of Forests”. Of the city’s forests, 23% are state owned 77% are privately 
owned. The subalpine and mountain areas to the south and east of the city are rich 
in relatively undisturbed deciduous forests of beech, oak and birch. At lower alti-
tudes and on the hills adjacent to the urbanized areas, secondary forests intersect 
with stretches of intra-mountainous cultivated land in a mosaic characteristic of the 
socio-ecological production system known as  satoyama  landscape (Japan Satoyama 
Satoumi Assessment  2010  ) . Satoyama is characterized by high biodiversity and 
ecosystem services, which have resulted through long-term interactions between 
societies and the ecosystems from which they depended. 

 Satoyama landscapes in and around cities provide many different ecosystem 
services essential for sustainability and local wellbeing – provisioning, support-
ive, regulatory and cultural. Traditionally, local forests have provided Kanazawa 
with abundant timber for a variety of now famous constructions such as the 
renowned Kanazawa castle, together with various temples, shrines, houses and 
urban infrastructure elements such as the bridges over the two rivers and the many 
canals crossing the city. Local architecture has traditionally used the variety of local 
forest resources to manufacture high quality products: strong and durable timbers 

  Fig. 3    Vegitan, of fi cial image of the Kaga vegetables brand       
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for foundations and main pillars, lighter woods for roof beams and selected tree 
species for the central pillars of residential houses are an essential aesthetic element 
in traditional architecture. Besides construction, forests have traditionally been used 
as a source of energy (in the form of fuel wood and charcoal) and food (from bam-
boo shoots to mushrooms, in addition to hundreds of species of wild edible plants), 
traditional medicines, religious uses (such as the famous Kanazawa Buddhist altars), 
festivals and celebrations. 

    2.2.1   Challenges for Kanazawa Forests 

 Over the past few decades, traditionally managed forests have declined signi fi cantly 
within the city boundaries. According to Kanazawa City Forest Development 
Department and Kanazawa Forest Cooperative, declining economic viability of 
local timbers, together with depopulation and aging in mountainous areas of the 
municipality have resulted in lower forest production and even in signi fi cant changes 
in the structure and functionality of these forests (e.g. proliferation of dark over-
grown vegetation and expansion of trees to the detriment of former shrub or grass 
species). This has in turn had a negative effect on biodiversity. There are several 
challenges identi fi ed by the city with regard to the viability of the local forest indus-
try. First, most private forests are 5 ha or smaller, which makes economic pro fi tability 
dif fi cult. Second, many forest owners are no longer maintaining their forests and 
many do not even know where their forests are in fact located. Third, as the forestry 
business has become increasingly unpro fi table, former forest entrepreneurs have 
switched to other businesses. And fourth, sharp decrease of wood and timber con-
sumption. In Ishikawa prefecture (the broader administrative region where Kanazawa 
is located), consumption of timber and processed woods (both locally produced and 
imported) has declined by 50% over the last 30 years. Consumption of locally pro-
duced wood and timber in Kanazawa alone has fallen by 20% over the same period, 
mostly as a result of cheaper imports and popularization of concretization and steel-
ing methods in construction and public works.  

    2.2.2   The Local Policy Response: Incentivizing Traditional 
Uses of Locally Grown Timber 

 The city government, in collaboration with forest owners, producer groups, processing 
and distribution industry, consumers, crafts and construction industry as well as 
local universities and civil society organizations related to local forest conservation 
is taking special measures towards reversing current trends in the local forestry 
sector. Like many other cities in Japan, Kanazawa City initiatives include the pro-
motion of forests as places for recreational and educational activities, fostering 
the direct participation of the public in local volunteering conservation and envi-
ronmental monitoring. Emphasis has been put on raising awareness about the social 
and cultural values of the local forests, teaching the participants how to create 
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traditional artifacts using forest materials, or to take part in satoyama-related annual 
celebrations. 

 Yet one of the most innovative local policy initiatives for forest revitalization 
developed by the city government takes a signi fi cant step forward by linking incen-
tives for the growing of high-value local tree species to stimulus for Kanazawa’s 
traditional crafts and construction industries. The designation of Kanazawa as a 
Creative City for Crafts by UNESCO in 2009 rendered profound transformations in 
the way the local government tackled forestry issues. In early 2010, the City estab-
lished a  Committee for the Promotion of Forestry in Support of Traditions , inte-
grated by ten members of different city government departments, experts from local 
universities, and local associations and stakeholders such as the Forest Owners’ 
Association, the Wooden Fittings’ Association and the Forest Industry Cooperative. 
The committee’s mandate was to look into current timber demand and supply trends 
for traditional craftworks and traditional buildings in Kanazawa, identifying and 
discussing opportunities for the establishment of a solid local forestry industry 
linked to the sustainable use of local forest resources and the conservation of their 
biodiversity. Some of the traditional uses of local forestry products include the 
renowned Kanazawa lacquer ware, Buddhist altars (typically found in local homes 
for family praying) together with paulownia and wooden craftworks, wooden 
 fi ttings, and a variety of products for traditional construction. The main goal of the 
Forestry in Support of Traditions initiative is to strengthen the local wood industry 
by means of increasing the demand of locally produced, high quality woods with a 
long tradition in the city, thus revitalizing the local economy (moving the city for-
ward as a “hand craft town”) while contributing to the sustainable use and biodiver-
sity of the local forests (Fig.  4 ).  

 At the instances of the Committee, a survey of the status of local forest resources 
was conducted for the  fi rst time in Kanazawa. The survey showed that there are 
considerable untapped forest resources in the city, while highlighted problems of 
appropriate conservation and maintenance of high value trees. In light of the survey 
results, and strongly motivated by the UNESCO Creative City for Crafts designa-
tion, the establishment of a local production-consumption network for Kanazawa 
timbers was considered by the Committee as an effective approach to improve the 
status of local forests while developing local forestry-related industries. 

 The “Forestry in Support of Traditions” policy initiative targets demand, distri-
bution, and supply issues simultaneously, although the main policy driver is demand. 
Each level encompasses particular challenges and opportunities. Regarding demand, 
manufacturing of craftworks and buildings has decreased in recent years, mostly 
because of economic factors, change of lifestyles, and in fl ux of cheap wood prod-
ucts from abroad. Developing a “made in Kanazawa” brand for selected local, high 
quality timbers has been identi fi ed as an effective way of increasing local wood 
consumption by the local crafts and construction sectors, given increasing consum-
ers’ concerns regarding the sustainability of imported wood and even more so given 
the public appreciation for local timber because of its quality and historical tradi-
tion. So far only timbers from the renowned Kenrokuen Japanese traditional garden 
located in Kanazawa’s historical city center are speci fi cally branded. In terms of 
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distribution, shops and stores specializing in decorative woods are decreasing, 
mostly as a result of aging business owners and a lack of successors. Measures in 
support of these local businesses are currently being developed by the city as they 
are considered of strategic importance for distribution and processing of local tim-
bers due to their historical importance in the local forestry sector. The improvement 
of storage facilities is also a component of the policy, given the challenge of long 
drying period of many local high-value woods. In terms of supply, the policy is 
developing special provisions for improving the growing conditions of targeted tree 
species, as in many cases the forests in which they are located are not properly 
maintained, and thus valuable trees for the “grown in Kanazawa” brand are cur-
rently being lost. Stimuli for new plantings of these targeted species in suitable 
areas that are currently underused are also being considered.    

    3   Conclusion 

 Culture and biodiversity are deeply linked in the development of local policies 
relevant for the local green economy in Kanazwa, especially in the agriculture and 
forestry sectors. Speci fi c measures have been taken by the city in collaboration with 
relevant local stakeholders in order to mainstream sustainable local ecosystem 
management in connection to incentives for local economic sectors directly linked 
to cultural traditions. 

  Fig. 4    Basic framework of the local forestry policy for revitalization of traditional forest uses. 
Source: Kanazawa City  (  2011  )        
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 Policies inspired by local culture and biodiversity considerations have been able 
to catalyze stakeholder involvement and facilitated the decision making process. 
Moreover, these policies have inspired broader initiatives in their sectors, contribut-
ing to further enhancement of the local green economy. For instance, the success of 
the Kaga vegetables brand has had a positive effect in local efforts to promote other 
locally produced foods. The City’s current Agriculture Plan contains special provi-
sions for expanding sales and developing marketing strategies through a newly cre-
ated “grown in Kanazawa” brand, targeting conventional varieties of yet popular 
vegetables and fruits among Kanazawa residents, under the overall idea of “promot-
ing local production for local consumption”. As in the case of Kaga vegetables, the 
“grown in Kanazawa” brand is being supported by educational campaigns for local 
residents and especially for school children, rising awareness about the importance 
of consuming local products not only for the sustainability of the local industry and 
ecosystems but also for one’s own wellbeing and pleasure. 

 Overall, cultural aspects have been fundamental for rising awareness about the 
importance of local ecosystems and biodiversity as sources of both natural goods 
and creative inspiration at the local policy level. In light of Kanazawa city agricul-
ture and forestry policies, it is suggested that exploring biocultural linkages can help 
local governments in the design of instruments for enhancing the urban green econ-
omy, as they have the potential to catalyze sustainability and local development 
concerns in a synergic, integrative way.      
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  Abstract   Ghana’s urban population is projected to grow from the current 52% of 
the total population to about 65% by 2030. Such a growth rate certainly has far 
reaching implications for natural environments within urban centers, particularly in 
the face of current economic pressures. Kumasi, Ghana’s second largest city was for 
a long time known as the Garden city of West Africa. This status seems however to 
have been traded in favor of policy for urban development. In the particular case of 
the Kumasi forest reserve this chapter assesses the total economic use value of the 
forest and the factors, which in fl uence such value through a Hedonic Price Model. 
The total economic use value is then compared with the user cost of the forest, to 
draw some useful lessons for urban forestry from economic analysis. The comparison 
reveals that Ghana loses a net minimum of US$ 35 million per annum in carbon 
credits due to the deforestation of the Kumasi Forest Reserve. The chapter therefore 
concludes that developing economies should adopt urban forestry as a source of 
funding and resources for economic development and poverty alleviation.  

  Keywords   Kumasi Forest Reserve  •  Total economic value  •  Economic use-value  
•  Hedonic price model  •  Urban forestry      

    1   Introduction 

 Forests have always contributed signi fi cantly to human welfare, and will continue to 
do so. The usefulness of forests to people tends to create a close association between 
them. Such an association can cause cities to develop in close proximity to forests 
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and means that urban forestry has become a reasonable and widely acceptable 
practice. As a result of urbanization in many developing countries, there appears to 
be a struggle for space between human settlements and forests. In many parts of 
Ghana trees have eventually been moved, but humans ended up paying the price. 

 A historical basis for the deforestation of the Kumasi Forest Reserve (KFR) in 
Ghana can be found in an ancient idea that portrayed forests as man’s enemy. 
Overcoming the forest by pushing it as far away as possible from man’s dwelling 
was seen as a measure of human development. The consequences of this notion for 
a developing economy such as Ghana, especially when compared with the realized 
bene fi ts drawn by developed economies from the maintenance of urban forests, 
leaves much to be desired. The care and management of tree populations in urban 
settings should be a welcome idea for all urban communities as it improves human 
welfare and the urban environment. 

 The unsustainable nature of the traditional forestry sector in Ghana has been a 
source of national political debate. The excessive concentration on traditional forestry 
has relegated urban forestry to the background as a relatively unimportant aspect of 
the forestry sector. One of the costs of such neglect has been the loss of urban forests 
and hence the effective loss of the Kumasi, Ghana’s second most urbanized city’s 
status as “Garden City of West Africa”. 

 Undoubtedly there has been a trade-off between the conservation of the Kumasi 
Forest Reserve and urban development in the region. The Kumasi Forest Reserve is 
currently reduced to isolated patches of trees within a site occupied by grand hotels, 
banks, a golf course, restaurants, road networks, workshops and other common features 
of urban development. To assess the cost-effectiveness and equity of such a trade-off, 
this chapter estimates the total economic use (developmental) value of the Kumasi Forest 
Reserve through a Hedonic Price Model. The value is compared with the user cost of the 
forest to draw some useful lessons for urban forestry from economic analysis.  

    2   Deforestation in Ghana 

 Ghana is a tropical African country located between latitudes 4.5°N and 11.5°N and 
longitudes 3.5°W and 1.3°E. It has a total land area of 23.85 million hectares and is 
divided into two main vegetation zones: a High Forest Zone, covering about a third 
of the land area in the South and the Savannah Zone which occupies the remaining 
two thirds in the North. Generally, land use activities in Ghana have been in the form 
of small and large scale farming, fuel wood, animal grazing, rural and urban settle-
ments, timber extraction, cocoa production and game/park reserves (FAO  2001  ) . 

 About 40% of Ghana’s land area is covered by forests (9.2 million hectares), with 
only about 7% being of the high tropical type, all of which are found in reserves or 
some form of protected areas. Over the last 100 years, Ghana’s forests have been under 
intense pressure from human and commercial activities. From 1900 to 2000 Ghana lost 
over 80% of its closed forest. The alarming deforestation rate of 22,000 ha per annum 
reported in the 1990s deteriorated to a further 115,400 ha per year between 2000 
and 2005 and is now 135,395 ha per year (   FAO  2011  ; Mongabay  2006 ; Tang  2010 ) . 
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 Deforestation and degradation of the 282 reserves and almost all non-reserve 
areas have been consistent. This trend has been due to a combination of factors 
including policy and institutional failure, urbanization, and a growing forest industry 
whose rate of growth the resource base cannot sustain. 

 The contribution of urbanization to deforestation in Ghana has not been given 
much attention, possibly because of the alarming nature of traditional logging and 
illegal causes of deforestation, which can make urban deforestation seem less signi-
 fi cant. Another issue worth noting in this context is the almost unknown concept 
of urban forestry in Ghana. The next three sections provide some insight into the 
importance of urbanization induced deforestation in Ghana.  

    3   Urbanization in Ghana 

 Rapid urbanization has occurred in Ghana mainly due to increasing population growth, 
rural–urban migration and a reclassi fi cation of rural settlements as urban settlements. 
Working with an of fi cially projected average urban growth rate of 3%t between 2000 
and 2030, Ghana’s urban population is expected to increase from 52% of the total 
population in 2010 to 65% of the total population by 2030 (NDPC  2010  ) . 

 The implications of such an urbanization trend on Ghana are immense. Land will 
be needed for settlements and construction of more roads and other facilities for 
urban life. In 1990 the National Land use Planning Committee of Ghana estimated 
that each unit increase in urban population required an additional land area of 33.3 ha 
for additional housing, infrastructure, and related social services (FAO  2001  ) . 

 This land requirement necessarily implies the clearing of substantial parts of 
existing off-reserve forests and forest reserves for infrastructural development, such 
as roads, electricity, water, schools, houses, etc. Thus more forest land stands the 
risk of being converted to other uses, placing more pressure on the remaining forest 
stock of Ghana. The next section narrows down the issue to the deforestation of 
Kumasi, Ghana’s second largest city, and also further examines the implications for 
urban forestry. 

    3.1   Urbanization in Kumasi 

 Kumasi is Ghana’s second largest city, located in the transitional forest zone between 
latitude 6.35° and 6.40°N and longitude 1.30° and 1.35°W, with a land area of about 
23,415 ha. Kumasi has a population of approximately two million as indicated by 
national census  fi gures of 2000. The city of Kumasi was founded in the 1680s by King 
Osei Tutu I to serve as the capital of the Ashanti State. Coming under British rule in 
1890 and being centrally located in Ghana it became a principal transport hub and now 
plays a pivotal role in the distribution of goods and services in Ghana and beyond. 

 The Kumasi Metropolitan Assembly (KMA) is the local government authority 
which oversees the daily administration of the city. The city received the name 
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“Garden City of West Africa” from Queen Elizabeth II, Queen of England, when 
she visited the city in 1961. This was as a result of her admiration of its  fl ora and 
natural beauty (KMA  2006  ) . 

 The city has grown rapidly with an annual growth rate of 5.47%. Kumasi currently 
has about 90 suburbs, which grew from three initial communities in a concentric form 
to cover an area of about 10 km radius. It is estimated that 48, 46 and 6% of Kumasi 
are urban, peri-urban and rural respectively (KMA  2006  ) .  

    3.2   Land Use and Urbanization in Kumasi 

 Types of land use in Kumasi include urban or built-up land, agricultural land, forested 
land, water and wetlands. Changes in land use and coverage from 1986 to 2007 are 
shown in Table  1  below. The conversion of various types of land use to urban or 
built-up land shows a 175.44% increase from 1986 to 2007. This increase has been 
mainly at the expense of forest land, which decreased by 45.3%, as well as water 
which decreased by 88.71%. The increase in agricultural land is symptomatic of the 
attempt to provide food for the soaring urban population.  

 As a result of rapid urbanization agriculture, which was a prominent type of 
land use in Kumasi, has seen dramatic changes in the last two decades (KMA  2006  ) . 
Agricultural activities have been con fi ned to the peri-urban areas where crop farming 
occurs. Increasing urbanization has led to increasing vegetable cultivation within 
most communities. 

 With the upsurge of demand for residential, industrial and commercial land versus 
agricultural land, about 80% of arable lands have been displaced by the construction 
of houses and other physical infrastructure within urban Kumasi (KMA  2006  ) . 
The natural environment of Kumasi has thus been substantially altered as a result of 
the urban sprawl.   

    4   The Kumasi Forest Reserve 

 The Kumasi Forest Reserve (KFR), located within one kilometer from the central 
part of Kumasi, previously covered an area of about 1,600 ha. A pictorial view of 
the KFR is available from the Woods Consultancy Service  (  1999  )  Tourist map of 
Kumasi. The existence of a small patch of the reserve is acknowledged by the 
Golden Tulip Hotel, situated within the reserve area, as an attraction to its guests. 

   Table 1    Percentage land use change trends in Kumasi from 1986 to 2007, in hectares 
(derived from Tontoh  2011  )    

 Land cover type  Forest  Wet lands  Water  Agricultural land  Urban or built up land 

 Percentage change  −45.30  34.20  −88.49  58.71  175.44 
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The KMA has indicated that the major land degradation issues in Kumasi result 
from encroachment on forest reserves, green belts, wetlands and open areas by 
many different kinds of developers. This trend has led to the loss of the Kumasi 
Forest Reserve. 

 Currently most literature on forests in Ghana does not recognize the existence of 
the KFR. This follows the forestry policy of 1948, which implicitly made provisions 
for the conversion of the KFR for developmental uses other than conservation. 
Records show that the Asantehene Osei Agyemang Prempeh II, King of Ashanti, in 
a letter to the Acting District Commissioner of Kumasi dated 20 October, 1947, 
asked for measures to stop further reservation of forest areas (Manshyia Archives 
 2007  ) . Thus in the eyes of national and local authorities the KFR was only worth its 
land value after 1948. Since this time the forest has been left at the mercy of those 
who acquired land within the KFR for developmental purposes. 

 The KMA has also revealed that the site for Kwame Nkrumah University of 
Science and Technology (KNUST), formerly virgin forest, was rapidly downgraded 
into farm lands leading to the degradation of natural drainage and wetlands within 
the area. 

 The situation depicted above is a vivid summary of forest degradation in Kumasi 
and one that explains the loss of the title “Garden city of West Africa”. The implemen-
tation of the Kumasi outline planning scheme from 1963 to 1988 did not lead to much 
improvement in this state of affairs. To obtain the desired impact the scheme should 
have emphasized the role of trees as a critical part of Kumasi urban infrastructure.  

    5   The Analytical Framework 

 The user cost of the Kumasi Forest Reserve signi fi es cost in terms of opportunities 
lost through deforesting the reserve. User cost is therefore a measure of bene fi ts 
forgone because of the removal of forest to obtain land for urban projects. One aspect 
of this cost is the role the KFR could have played as a carbon store. The conversion 
of the reserve to other uses has given rise to a release of carbon dioxide, which has 
contributed to the risk of global warming. The seventh session of the Conference of 
the Parties to the United Nations Framework Convention on Climate Change in 
2001 designated carbon sinks through afforestation and reforestation, and through 
forest management as eligible for credits (Sasaki and Kim  2009  ) . This meant that 
types of land use that avoided carbon emissions were to be credited with the value 
of avoided damage, while types of land use high in carbon emissions were to be 
debited with the value of expected damage. 

 Using 1 ha of the KFR (a tropical moist forested land) as a unit of analysis 
and adopting related exposition of Brown and Pearce  (  1994  )  but disregarding all 
timescales, we can see that developmental uses of the land would be preferential to 
conservation: 

 (B d  − C d ) > (B c  − C c ) 
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 where B equals bene fi ts, C is costs, d is developmental uses and c is conservation 
uses respectively. It is worth noting that B 

c
  is formally equivalent to the Total 

Economic Value (TEV) of the Conservation option comprising both use and non-use 
values. Introducing the element of time, we can write the equation as: 

 ∑[B 
d,t

  − C 
c,t

 ](1 + r) −t  > ∑[TEV − C 
c,t

 ](1 + r) −t  

 where r is the discount rate and t the length of time in years. 
 In the presence of properly functioning land markets, the price of land P 

L
  should 

re fl ect the present value of expected net bene fi ts from the development option. 
Conservation values however will not be re fl ected in land prices since they include 
a great deal more than the use value of the forest. Also, actual use will tend to be 
determined by central and local economic incentives, which have not been good 
shadow price re fl ectors (Brown and Pearce  1994  ) . Following the above explanation 
the modi fi ed requirement for TEV and developmental value comparison becomes: 

 P 
L
  > P V  (TEV − C c ) 

 where P 
V
  signi fi es present value. 

 The test of cost-effectiveness and equity in the deforestation of the KFR is 
accomplished if the right hand side (RHS) of the above inequality or any positive 
component of it exceeds P 

L
 . If the RHS exceeds or is suf fi ciently close to P 

L
  then a 

case would have been made for the conservation of the KFR. The component of the 
RHS we wish to compute for this test is the Carbon Storage capacity of the KFR, 
which will be obtained by an estimation of the carbon credit and debits of the KFR 
in its original form before destruction.  

    6   The Hedonic Model 

 A hedonic price model attempts to evaluate the in fl uence of environmental factors 
on the prices of property. If a real-estate developer builds two identical houses – one 
in a high-class residential area and the other near a polluted stream – each would be 
priced differently due to their different environments. Thus the hedonic model seeks 
to attribute price difference to environmental differences. In an assessment of the 
determinants of land prices in or close to the Kumasi Forest Reserve, demand for 
land becomes linked to some characteristic features of the forest. 

 Few studies have examined the determinants of forest land prices using the hedonic 
price method (Snyder et al.  2008 ). When evaluating the effect of a number of local and 
regional characteristics on the price of forest land in Vermont, Turner et al.  (  1991  )  
found that factors such as the presence of road frontage, the presence of non-forested 
land cover and close proximity of major roads contributed to a higher price for a plot. 
The study of Roos  (  1996  ) , found the price of forested land in Sweden to be in fl uenced 
largely by factors like size and the proportion of productive forest land on the plot. 
Scarpa et al.  (  2000  )  provide a further example of the hedonic model in their estimation 
of the non-timber value of maple-birch forests in Wisconsin. Snyder et al.  (  2007  )  



357An Economic Assessment of the Deforestation of Ghana’s Garden City of West Africa

examined the in fl uence of recreational activities and proximity features associated 
with forested plots in northern Minnesota through a hedonic model. 

 The goal of using the Hedonic model in this study was to assess the extent to 
which the size of plot, location, presence of trees on the plot, purpose for acquiring 
the plot and nearness to the KFR could in fl uence the price of land and hence the 
developmental use value of the KFR. Because of the varied uses of land and the 
inadequacy of the valuation systems across these uses, this chapter used the value of 
land on or near the reserve as a proxy for the value of relevant property near the 
reserve. It is worth noting however that the value of land in Ghana does not re fl ect 
an absolute sale price, since the laws of Ghana do not permit an outright sale of 
land. In Ghana land can only be leased over a maximum period of 99 years at a time, 
after which ownership of land reverts back to the original owner. 

 The dependent variable was the “price” of the land. The independent variables 
for the hedonic model were assessed based on their importance in the determination 
of the value of a plot of land being purchased. This was done by means of a 3 point 
Likert scale with “very important”, “somehow important” and “not important” as 
options. The independent variables were the size of the plot of land being sold 
(size), location of the plot of land within Kumasi (location), the presence of trees on 
the land (trees), the purpose for which the land was being purchased (use) and the 
proximity of the land to forest. Data on these variables were collected from 18 real-
estate agents all over Kumasi for all sales of land made over the past 10 years. These 
agents are the main avenues through which all landed properties, both residential 
and commercial, are sold.  

    7   The Total Economic Value of the KFR 

 The Total Economic Value (TEV) of a forest reserve in an urban area like Kumasi is 
an estimate of the economic worth of the various functions of the forest. Such func-
tions include beauti fi cation and environmental conservation on top of other economic 
and social bene fi ts (   Bratkovick et al.  2010  ) . The computations of TEV were done in 
two different phases. One phase was based on carbon storage value of the KFR as a 
part component of TEV for comparison with the economic use value (P 

L
 ). The other 

phase was done through obtaining the expressed TEV of the current occupants of 
the KFR. The structure of the expressed TEV is discussed below while the carbon 
storage value is estimated alongside the discussion in the next section. 

 A face-to-face questionnaire was conducted in order to assess the value assigned 
to the reserve by the owners of facilities on land which it formerly occupied. This was 
to provide some evidence as to whether occupants attached real value to the reserve 
they had displaced. The questionnaire requested information on (1) the compatibility 
of the facility’s operations with the presence of trees (COMP), (2) the intentions 
of the facility’s owner to incorporate some trees into the setup of their premises 
(INTEND), (3) the acceptance of a reforestation plan within the premises (REFOR), 
(4) the awareness of the facility’s owner that the facility is located in the former 
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Kumasi Forest Reserve (AWARE), (5) how much the facility’s owner will be willing 
to pay per tree to replace displaced trees (WTP) and (6) some demographic information. 
Forty-four locations were originally approached and in all 39 locations cooperated. 
All non-cooperative business entities were excluded from the survey. Among those 
who cooperated two were not in a position to disclose their willingness to pay for 
trees and so were also excluded. A follow up questionnaire was used to ascertain the 
readiness of the respondent to pay the stated amount of money in reality.  

    8   Results 

    8.1   Determinants of P 
L
  

 The estate agents in Kumasi indicated that in 100% of purchases the size of the plot and 
its location were the most important considerations. Two location factors were of 
premium value to buyers: proximity to the city center and to the Kwame Nkrumah 
University of Science and Technology (KNUST). In the case of KNUST, this is because 
the university provided a premium condition due to high demand for hostel facilities by 
about 15,000 non-residents. Table  2  below shows the details of the results.  

 The use or purpose for which the land was being acquired had an in fl uence on its 
price in 66.7% of purchases. The most unimportant consideration in all purchases 
was proximity of the plot to a forest. In 83.3% of purchases this consideration was 
unimportant. In cases where it was important the in fl uence was negative, due to the 
belief that the forest served as a hiding place for criminals. 

 In 50% of all purchases the presence of trees on the plot was considered irrelevant. 
No purchases considered the presence of trees on the plot to be very important. 
These results clearly show that land value within the KFR (or for that matter any 
forest reserve) is equivalent to the value of the land in Kumasi, since no premium 
was put on the value of trees within land purchasers’ desired premises. This means 
for the residents of Kumasi the KFR did not add value to property prices and hence 
was not desirable in urban Kumasi.  

    8.2   Expressed TEV of the KFR 

 To ascertain the drivers of value assigned to the trees by occupants of land located 
in the KFR, the information in Table  3  below was obtained through face-to-face 
questionnaires.  

 Table  3  above indicates that 87.2% of the facilities located in the KFR did not 
 fi nd the presence of the trees incompatible with activities within their premises. 
Only 33.3% of these entities however intended to plant some trees/shrubs within 
their premises, while over 64% objected to any reforestation plan for the area. 
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Over 76% of users of the KFR were completely unaware that their premises used to 
be part of a forest reserve. 

 Certainly the above information is not a positive sign for the success of urban 
forestry within the KFR region. This is con fi rmed by a low willingness to pay 
(WTP) for replacing trees, relative to the international stumpage price for such trees. 
This chapter used the modal WTP for one tree of Ghana cedis (GH¢) 10.50 (US$ 
1.00 = GH¢ 1.60) to represent value assigned to one tree by respondents. The highest 
WTP given (GH¢500) was not used because the respondent failed to con fi rm its 
preparedness to pay through the follow up questions, which determine the genuine-
ness of the WTP value. Other WTP values were also not con fi rmed and therefore 
not used.   

    9   Discussion 

 The KFR used to cover about 1,600 ha of land. Clearing it for urban developmental 
purposes meant the release of carbon as well as the loss of the carbon sink the forest 
provided. Based on computations from Houghton et al.  (  1987  )  discussed in Brown 
and Pearce  (  1994  ) , carbon released from the KFR would be 283 t of carbon per 
hectare of cleared forest. This implies the production of about 452,800 t of carbon 
emissions through the destruction of the KFR. 

 Using the mean shadow price of carbon based on UK of fi cial estimates of 
US$ 83 per ton of carbon dioxide (Ackerman and Stanton  2010  )  we can see that 
through the destruction of the KFR, Ghana has become poorer by a minimum of 
US$ 37.6 million per annum. It is also worth noting that this  fi gure excludes the 
carbon sequestration loss per hectare, which would be quite substantial on an annual 

   Table 2    Factors in fl uencing price of land in Kumasi (author’s  fi eldwork 2011)   

 Relevance in purchases (in percentages) 

 Characteristics of the plot of land  Very important  Somehow important  Not important 

 Size  100  0  0 
 Location  100  0  0 
 Trees  0  50  50 
 Use  66.7  27.8  5.6 
 Proximity to forest  0  16.7  83.3 

   Table 3    Assessment of drivers of WTP for one 
tree in the KFR (author’s  fi eldwork 2011)   

 DRIVERS  Yes (%)  No (%) 

 COMP  87.2  12.8 
 INTEND  33.3  66.7 
 REFOR  35.9  64.1 
 AWARE  23.1  76.9 
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basis. If the KFR had not been destroyed through urban policy, the forest could have 
earned Ghana a minimum of US$ 37.6 million per annum. 

 One hectare of tropical forest with the characteristic of the KFR has been estimated 
to contain on average about 300 individual trees belonging to a total average of 
about 150 different species (Oracle Educational Foundation  2011 ; Peters  1994  ) . 
Using the modal willingness to pay (WTP) for one tree of 10.50 Ghana cedis (US$ 
1.00 = 1.60 Ghana cedis (GH¢)). This brings the total WTP to GH¢ 3,150 per hectare. 
For the 1,600 ha of the KFR the Total WTP is GH¢ 5,040,000 = US$ 3,150,000. 
This means that the occupants of the KFR valued the forest much lower than the 
value of carbon credits the forest could have obtained for Ghana. Such a value system 
can be inimical to the development of urban forestry. It remains a fact however that 
occupants of the KFR who thought the forest close to their premises could act as a 
hideout for criminals may have a good point – particularly in urban areas where 
security networks do not function effectively due to lack of adequate resources. 

 The mean price of land within the reserve was GH¢18,000 per hectare. Particular 
types of land use however would mean that the sale of all the 1,600 ha might not be 
possible. Assuming an original forest coverage of about 90% (this was about 74.08% 
in 1986 and 40.52% in 2007, according to Tontoh  2011  ) , from the 1,600 ha, only 
1,360 ha could be offered for sale in the original state of the reserve. Land scarcity 
considerations would also have in fl uenced the price of the original site of the KFR. 
If for the current 40.52% of forested land the price per hectare is GH¢ 18,000, signi-
fying a scarcity of about 59.48% of the site, then the original 90% would signify the 
scarcity of only 10% of the land, leading to a proportional price fall, holding all 
other factors constant. This brings the price per hectare of originally conceived forest 
land within the KFR to about GH¢ 3,026.22. 

 The implication of this analysis is that the economic use value of the KFR (P 
L
 ) 

would be GH¢ 4,115,659.20, which is equivalent to US$ 2,572,287.00. Thus the 
main developmental gain from the economic use value for destroying the Kumasi 
Forest Reserve is about US$ 2.6 million. Comparing this developmental gain to the 
lost carbon credits of US$ 37.6 million leaves a foregone bene fi t of US$35 million 
per annum.  

    10   Conclusion 

 The deforestation of the Kumasi Forest Reserve has cost Ghana a net minimum of 
US$ 35 million per annum in carbon credits. Other bene fi ts of urban forestry, namely 
beauti fi cation (which gave Kumasi the status of Garden City of West Africa in 1961), 
recreation, reduction of the urban heat island effect, reduction of storm water runoff, 
reduction of air pollution, reduction of energy costs through increased shade over 
buildings, improved wildlife habitat and the mitigation of overall urban environmen-
tal impact have also been lost through deforestation policy for urban development. 
Remedial measures however can be adopted to save portions of the forest, which 
have been legally acquired by developers (KMA  2006  )  but not yet destroyed. 
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 The Achimota Forest in Accra, the capital city of Ghana, recently came to the 
limelight as a candidate for deforestation for urban development. Several other trop-
ical forest areas within African cities have been targeted for destruction to create 
space for urban projects. A lesson must be learnt from the plight of the Kumasi Forest 
Reserve in the once Garden City of West Africa. Developing countries cannot afford 
to continue to lose money and natural resources in this way. Developing economies 
should embrace urban forestry as an emerging source of funding and resource for 
economic development and poverty alleviation.      
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cover a signi fi cant share of operating costs. However, to date the share of cities in 
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CDM rules and some short-term orientation of city of fi cials. Private companies 
within cities have been more successful. With recent reforms the CDM has become 
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    1   Introduction 

 In order to achieve cost-effective emission reductions and promote sustainable 
development in developing countries, the Kyoto Protocol introduced the Clean 
Development Mechanism (CDM). The CDM is designed to  fi nance greenhouse 
gas (GHG) emission reduction projects in developing countries. Projects and 
activities, which result in measurable emission reductions beyond a business-as-
usual scenario, can be validated by independent auditors and registered with the 
CDM Executive Board of the UNFCCC to earn Certi fi ed Emission Reduction 
(CERs) credits. 

 CERs, which are denominated in tons of CO 
2
  (t CO 

2
 ) equivalent, can be 

traded and sold and used by industrialized countries to achieve their emission 
reduction targets under the Kyoto Protocol. Their price has  fl uctuated between 
EUR 4 and 25. The CER price has essentially been driven by the demand of 
companies under the EU Emission Trading Scheme, as CERs can be used to 
cover a part of the company compliance requirements. By the end of 2011, over 
3,700 CDM projects had been registered with the UNFCCC and emission reduc-
tions from these projects are expected to result in more than two billion t CO 

2
  

until 2012 (UNFCCC  2011  ) . 
 For their transformation to Green Urban Economies, cities can bene fi t from the 

CDM. Firstly, municipalities can directly access CDM revenues for municipal GHG 
mitigation projects, or secondly, other local stakeholders such as private companies 
can set up CDM projects.  

    2   Priority Sectors for Greenhouse Gas Mitigation in Cities 

 GHG emissions from urban areas mainly originate from the following sectors: 
commercial and residential buildings, transport, energy supply, industry, waste and 
to a varying degree agriculture/forestry (e.g. Kennedy et al.  2009 ; Satterthwaite 
 2008 ; UN-Habitat  2011  ) . GHG emissions from the consumption of fossil fuels 
dominate by far. Energy-related emissions in developing country cities are expected 
to increase, as their population and economy grow. The large volume of new build-
ings and infrastructure in cities in rapidly developing countries can either lock in 
climate mitigation bene fi ts or set a high emission pathway for decades (Sovacool 
and Brown  2010  ) . 

 Municipal action is decisive for many important GHG mitigation options in these 
sectors. For example, power generation and distribution for private households, 
public transport, as well as waste management are often organized by local authori-
ties or municipal companies. Municipal land use and building regulations hold a 
strong potential to in fl uence the urban form, density and building standards, and 
thus urban energy use.  
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    3   Examples of CDM Projects in Priority Sectors 

    3.1   Energy Supply 

 The CDM can be used for all types of renewable energy and green fi eld fossil fuel 
power plants, which are more ef fi cient than the standard power plant convention-
ally built according to the host country’s context. In China, for example, munici-
pal power companies have invested heavily in hydropower and also submitted 
such projects to the CDM Executive Board. By late 2011 over 600 MW were 
subject to the validation or registered stage of the CDM process. Success rates in 
China have been quite high, because of their long experience with this project 
type in the CDM. 

 Another example is the district heating refurbishments in three Chinese cities, 
which have been registered as CDM projects. The largest of the projects is in Urumqi 
city with 1.2 million CERs per year expected, while projects in Qitaihe and Sanhe 
city forecast 0.2 million CERs per year.  

    3.2   Buildings 

 Retro fi t of inef fi cient buildings or construction of highly energy-ef fi cient buildings 
quali fi es for the CDM. A “lighthouse” case for a poor municipality is the Kuyasa 
project in the slum of Khayelitsha, Cape Town. 2,300 simple houses of the 
Reconstruction and Development Programme were equipped with ceiling insula-
tion, energy-ef fi cient lamps and solar water heaters. The project cost EUR three 
million, generating about 6,000 CERs per year. The CER revenue covers about 30% 
of project costs. As CER revenues only  fl ow after successful project implementa-
tion, co- fi nancing is required for up-front investments. In the Kuyasa project there 
was a multi-year delay before co- fi nancing could be found. 

 Several building ef fi ciency-related CDM projects are implemented by energy 
service companies or owners of large commercial buildings. With a new CDM 
methodology, large-scale green fi eld building projects have become possible since 
early 2011 and the  fi rst projects are expected to be submitted.  

    3.3   Transport 

 Increased motorization is a common characteristic in rapidly growing cities in 
developing countries (Labriet et al.  2009  ) . Sovacool and Brown  (  2010  )   fi nd private 
car use to be the dominant GHG emission source in all global cities they analyzed. 
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However, pressing local issues like congestion, urban air pollution, or accidents 
mostly dominate over global environmental concerns. Bus rapid transit (BRT) 
projects can address local and global issues at the same time, and can qualify as 
CDM projects. The BRT provides segregated bus-lanes in order to guarantee rapid 
movement of buses. They are relatively low in infrastructure costs (as compared to 
tram, light rail or metro systems) and can be built in a relatively short time. GHG 
emission reductions by BRT mainly results from the renewal of the bus  fl eet, 
increased capacity of buses, higher occupancy rates and modal shift. 

 The City of Bogotá in Columbia implemented its TransMilenio BRT as the  fi rst 
CDM transport project. TransMilenio is a public-private partnership. While the City 
of Bogotá invested to provide the required infrastructure (e.g. segregated lanes, sta-
tions, terminals), the private sector is responsible for the bus  fl eet, the ticket selling 
system, and the trunk and feeder service. CDM revenues were projected to cover 
10% of the overall investment costs or one third of the investment by Bogotá (Grütter 
 2007  ) . The project achieved 36% of its forecast level of CERs in its  fi rst 4 years of 
issuance (Sippel and Michaelowa  2009  ) . 

 The TransMilenio BRT results, among others, in the following co-bene fi ts: less 
local pollutants such as nitrogen dioxides (NOx) and particulate matters, less con-
gestion, accidents, noise pollution, and improved competitiveness of the Bogota 
city region due to an effective, modern and attractive transit system. 

 With a recent revision of transport methodologies under the CDM, rail-based 
MRT systems have also become attractive. Two metro projects were registered in 
New Delhi and Mumbai, India, with a forecasted annual CER volume reaching 0.5 
million and 0.2 million, respectively. Revenues can thus  fi nance several percentage 
points of the operating cost of the systems.  

    3.4   Waste 

 Land fi ll sites are a primary source of methane, which has a high global warming 
potential. Land fi ll gas can be captured by installing gas collection pipes and tube 
wells. Capturing land fi ll gas avoids emissions of methane gas directly into the atmo-
sphere. In many developing countries land fi ll gas capturing is not regulated and thus 
can qualify as a CDM project. The captured gas can either be  fl ared and methane 
reduced to CO 

2
 , or used for power generation. In the  fi rst case, CERs will be issued 

for the reduced global warming potential of CO 
2
  over methane (CH 

4
 ). In the second 

case, additional CERs will be issued according to the energy replaced from the local 
grid through CH 

4
 . Due to the relatively low cost of the methane  fl aring equipment 

and subsequent revenues from CER sales, land fi ll gas  fl aring projects can become 
highly pro fi table. 

 An early example for CDM projects in the waste sector is the City of São Paulo 
in Brazil. The municipality of São Paulo wanted land fi ll gas capture projects to be 
developed on two large municipally-owned land fi ll sites, namely Bandeirantes and 
São Joao. It successfully accessed carbon  fi nance via the CDM. 
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 At the beginning the municipality held a bid for a 15-year concession to develop 
the land fi ll gas project. A joint venture of two Dutch and one Brazilian companies 
won the bid and developed a CDM project for both land fi ll sites. The capital costs 
for project development were born by this joint venture, while the CERs resulting 
from the project were split equally between the joint venture and the municipality 
of Sao Paulo (Clapp et al.  2010  ) . Although emission reductions have been lower 
than expected (e.g. due to leakage of methane due to unprofessional onsite manage-
ment), the city of Sao Paulo has maximized its pro fi t from the project by auctioning 
its CERs through the Sao Paulo stock exchange. This procedure resulted in revenues 
of EUR 26 million (C40 Cities  2009  ) . In addition to this pro fi t the project has pro-
duced several co-bene fi ts. They include a reduction of explosion risk on the land fi ll 
sites, reduction of odor close to the land fi ll sites, new job creation, and the transfer 
of land fi ll gas capturing technology to Brazil (Clapp et al.  2010  ) .   

    4   General Analysis and Conclusions on Urban CDM 

 Despite the potential of CDM for urban priority sectors, urban mitigation activities 
have under-utilized the CDM. So far cities contribute to only about 1% of registered 
CDM projects (Sippel and Michaelowa  2009  ) . With regards to technology and sec-
tors, waste management projects dominate among urban CDM projects. While 
transport and buildings are key urban sectors regarding their share in urban GHG 
emissions, the CDM has not yet been able to trigger large scale emission reductions 
in these sectors. This is at least partly due to the nature of CDM procedures. The 
CDM has been traditionally technology and sector speci fi c, and did not easily allow 
for holistic and non-technical mitigation approaches. This made the CDM espe-
cially challenging to implement for transport and building projects, which tend to be 
dispersed and mostly include different mitigation technologies, strategies and mul-
tiple stakeholders. However, recent revisions and standardizations of CDM method-
ologies have removed some of these obstacles and led to an increased in fl ow of 
building-ef fi ciency as well as transport projects. 

 Complexity of CDM procedures is challenging for local staff, and the CDM 
project cycle may be longer than time-horizons of urban decision-makers. In some 
cases CDM projects can result in net bene fi ts for a municipality (like in the São 
Paulo land fi ll gas project). In other cases CER revenues provide relatively small 
additional funding, and other solutions for large up-front investments are needed 
(example of TransMilenio in Bogotá and Delhi Metro). 

 For the future of carbon  fi nance in cities there is  fi rst of all a need for increased 
awareness and capacity for carbon  fi nance mechanisms among local decision-makers 
and staff. Beyond municipal action in this area, different national/global policy 
options exist: 

 First, a reformed, post-2012 CDM might include further standardization and 
multiple methodology approaches. Second, lessons learned from the CDM may be 
used to shape a new mechanism where demand for certi fi ed urban GHG emission 
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reductions may be generated (e.g. by domestic offset schemes). In a combination of 
points two and three, the way may lead from the CDM Program of Activities to 
NAMAs (Nationally Appropriate Mitigation Actions) covering all mitigation activities 
within one city and eventually sectorial approaches. 

 Lessons learned from the CDM should also be taken into account when designing 
other  fi nancial mechanisms for a Green Urban Economy. A crucial issue for all 
forms of carbon  fi nance is an increased willingness of governments to engage in 
legally binding emission commitments for a growing number of countries. The 
uncertainty regarding the international regime created by the failure of the 
Copenhagen conference in 2009 has persisted until now. Even the decisions of the Durban 
conference in 2011 to negotiate a treaty by 2015 with commitments for all countries 
from 2020 onwards has not been suf fi cient to stem the fall in CER prices. With 
CERs at EUR 4, only a small set of CDM project types remain attractive. So govern-
ments have to put policies in place to increase CER demand to show that there is a 
long-term future for the CDM and carbon markets in general.      
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    1   Introduction: Experiences and Examples 
from City Governments 

 The Green Urban Economy provides local governments and their partners a new lens 
with which to approach the effective governance of their jurisdictions in the context 
of twenty- fi rst century environmental, social and economic challenges. It can provide 
new understanding, methods and tools, as well as strengthen existing activities and 
initiatives in support of sustainable development. 

 It should not come as a surprise that in cities around the world local governments 
are already using existing or new economic incentives and measures to develop 
local economic systems that directly or indirectly place a greater value on envi-
ronmental amenities and ecosystem services. They have begun to demonstrate that 
greening urban systems is not just environmentally desirable, but economically 
bene fi cial. 

 In this chapter, six city case studies of action are presented. They demonstrate 
that local governments are already implementing measures to promote green eco-
nomic development, but also the potential that still exists in urban areas for innova-
tive, sustained and transformational action. The case studies also demonstrate that 
in practice, the implementation of green urban planning and economic policies 
will be geographically diverse, with different approaches, measures and roles being 
taken.  

    S.   Bland   (*)
     ICLEI – Local Governments for Sustainability ,   Bonn ,  Germany       
e-mail:  steven.bland@iclei.org     

      Introduction: Experiences and Examples 
from City Governments       

       Steven   Bland             



372 S. Bland

    2   Chapters in This Part 

 In Germany the  City of Hannover’s  governance reform, of merging environmental 
and economic responsibilities into one department after a separate environment depart-
ment had been created years before, demonstrates the effectiveness of a speci fi c 
institutional innovation which prevents silo-working and instead builds on the syner-
gies between smart, pro-environment development and economic performance. 

 In  Auckland, New Zealand , the importance of grounding any speci fi c mecha-
nisms, like those in Hannover, into a broad, strategic vision for a city area is clear. 
Only through building a locally-speci fi c and appropriate strategic response can 
measures to green the economy deliver results. 

 The case of  Flanders, Belgium,  shows how speci fi c urban development mecha-
nisms can be used to bring green priorities and criteria into existing complex systems 
of multi-level governance. The interaction of local, regional, national and supra-
national (EU) policies is well explained to demonstrate the importance of situating 
mechanisms for green urban development into a coherent spatial framework. 

 The next two chapters focus on speci fi c components for a Green Urban Economy. 
In  Western Canada , the experiences and potential of local governments in altering 
their purchasing practices through green procurement is analyzed. In  Raleigh, USA , 
the important principle of creating employment in green industries through up-skilling 
is highlighted through the green building training program: delivering synergetic 
environmental and economic improvements. 

 Lastly, the experience of  Kyoto, Japan  demonstrates that greening urban econ-
omies is not just a technical or scienti fi c process, but a social and political one too. 
The importance of using green activities to raise awareness among citizens and to 
actively engage them is highlighted.  

    3   Cross-Cutting Themes: Commonalities in the Approaches 

    3.1   Local    Governments Are Driving Innovation 

 A Green Urban Economy requires more than a business-as-usual approach. 
Innovation is required. Hans Mönninghoff reports that Hannover’s institutional response 
in Hannover, Germany was the  fi rst of its kind in Europe, and this has in turn driven 
forward innovations in the land-use, planning, and energy sector. Chambers and Walters 
show how the city of Auckland, New Zealand, has prioritized key sustainability-related 
sectors (such as clean technologies and local energy generation) for targeted support 
to promote innovation. In the Flanders region of Belgium, Jan de Mulder demonstrates 
how integrated regional urban planning policies incentivize and encourage innovative 
urban projects. A set of indicators is used to measure the success of cities’ efforts to 
create knowledge intensive and creative industry clusters. Finally, as the example of 
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Western Canada shows, the greening of procurement practices can also be steered 
to support local suppliers and industries: triggering local green innovation to products 
and services.  

    3.2   Local Governments Are Enabling Green Economic 
Opportunity 

 The case studies highlight the enabling role local governments can play in stimulat-
ing economic activity and leveraging targeted private sector investment and activity. 
Makoto Ueda demonstrates in the case of Kyoto, Japan, how government subsidy and 
incentives can drive the uptake of solar panels on domestic houses, bene fi tting local 
renewable energy companies. In Raleigh’s green building training program, funding 
from federal government was targeted at recession-hit areas of the construction sector, 
enabling a truly “green shoots” recovery. If public investment is deliberately driven 
towards low-impact or pro-environmental industries and activities, the enabling role 
of local governments in stimulating economic activity can be signi fi cant.  

    3.3   Local Governments Are Engaging in Supra-Local Processes 

 Economic forces and processes are often not spatially con fi ned. For a local authority 
to truly in fl uence its economy, it needs to act and cooperate beyond city borders. 
In Flanders, “city-contracts” between cities and the Flemish government are used to 
promote an urban transition to a more sustainable model, with the transversal theme 
“creative and sustainable cities” playing an important role in this regard. As well as 
stimulating local greening processes, procurement practices are a key way local 
government can in fl uence the supra-local scale of economic activity. The experiences 
of Canadian municipalities in greening their procurement processes demonstrate 
the strong potential of procurement as an agent of economic incentivizing (Kemp 
and Clarke report that all levels of Canadian government spend $100 billion on goods 
and services).  

    3.4   Local Governments Are Leading by Example 

 For years, local governments have been leading by example in the environmental 
 fi eld by  getting their own house in order . It is even more important to do so now to 
demonstrate the economic viability of certain environmental activities and to build 
trust with local stakeholders. In Hannover, energy saving standards in buildings owned 
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by the administration are 30% higher than the legal standard, and 17,000 m 2  of solar 
panels have been built by local private investors on rented municipal building roofs. 
Auckland council explicitly tries to inspire other stakeholders to act through its state 
of the art energy management system using real-time meters at major sites, and 
targeting a 30% reduction in waste by 2018. Lastly, in Kyoto, the municipality has 
purchased electric vehicles which are then shared with citizens and enterprises. 
All of these examples provide leadership and demonstrable results to inspire and 
encourage action by other city actors. 

     Conclusion 

 These case studies offer a snapshot of positive action taking place to integrate eco-
nomic and environmental objectives at the local level. As the rest of the chapters in 
this book clearly demonstrate, even more radical action is required to provide for 
human needs without undermining the ability of ecosystems to provide for them. 
Business as usual urban planning and economic development strategies will not 
deliver global targets such as an 80% reduction in carbon emissions or the halting 
of biodiversity loss, nor will they secure the inclusive well-being of urban popula-
tions. Local governments and their private sector partners must be encouraged to 
think radically about the kind of local economy that will overcome these challenges. 
ICLEI looks forward to writing again in the very near future about more city cases 
which demonstrate this level of ambition, which are in turn supported by synergetic 
regional, national and global policy interactions.       
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  Abstract   City administrations are typically built up in a sectorial manner, each 
sector led by a Director of Service, who, as a rule, is strongly focused on the 
respective area of responsibility. Horizontal issues have dif fi culties with such an 
administrative structure – in this respect the founding of independent environmen-
tal departments in many cities about 20 years ago was clear progress. The topic of 
environment thus obtained its own seat in the board of administration and with dedi-
cated advisory councils gained a signi fi cantly higher emphasis in the city policies. 

 In 2005, the 520,000 people strong City of Hannover went a step further by being 
one of the  fi rst European Metropolitan Cities to combine the environmental and 
economical tasks into one department. At  fi rst this was observed critically, now 
however it is widely celebrated as a success story. This chapter presents examples 
of the effects of such a positive synergy between economic development and 
environmental protection.  

  Keywords   Environment  •  Green economy  •  Hannover  •  Administration  •  Sustainable 
city policies      

 City administrations are typically built up in a sectorial manner, each sector led by 
a Director of Service who, as a rule, is strongly focused on the respective area of 
responsibility. Horizontal issues have dif fi culties with such an administrative struc-
ture – in this respect the founding of independent environmental departments in 
many cities about 20 years ago was clear progress. The topic of environment thus 
obtained its own seat in the board of administration and with dedicated advisory 
councils gained a signi fi cantly higher emphasis in the city policies. 
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 In 2005, the 520,000 people strong City of Hannover went a step further being 
one the  fi rst European Metropolitan Cities to combine the environmental and 
economical tasks in one department. At  fi rst this was observed critically but mean-
while it is celebrated as a success story. 

 The following are examples for positive synergy effects between the topics of 
economy and environment, structured in  fi ve areas: 

    1   Municipal Land- and Construction Policies 

 Municipal land policy is a particularly exciting subject at the interface between 
economy and environment. The Economic Administration of Hannover regularly 
buys up areas of land which are further developed in planning and then sold for 
industrial settlement and housing construction. The result of this new integrated 
approach is that plots are not sold for the highest possible price, but that from  several 
interested parties the contract is awarded to the one committed to realizing the high-
est ecological standards in terms of planned buildings and design. The standard is 
de fi ned in detail in the contract of sale. Even where plots are not owned by the city 
authority it has a substantial in fl uence on buildings and design through the stipula-
tions made in urban planning contracts. 

 As a result of economic growth, an area of 110,000 m 2  on average was utilized 
annually for construction in the city over the last 10 years. In other cities, such 
development projects often caused substantial controversies between economy and 
nature conservation. The Hannover city administration however is able to guarantee 
to environmental organizations that commercial wasteland will be reactivated where 
possible and open spaces only utilized as far as is necessary. In this context, atten-
tion is paid to the conservation of environmental and climatic compensatory spaces 
as well as fresh air corridors in the city. 

 With acceptable densi fi cation of the city, planned sites for housing and business 
are situated close to existing public transport systems. Such denser areas therefore 
optimize ecological mobility, when contrasted to car dependent areas of uncon-
trolled urban sprawl. 

 Especially with new commercial areas, ecological aspects can be realized with 
relatively simple planning instruments. Planning authorities have directed that car 
parking spaces have to be laid out in a way that rain water seeps into the earth. In 
addition one tree for every four cars is compulsory. New  fl at roofs have principally 
to be grassed or planted with at least 5 cm of soil in Hannover – by this requirement 
alone, 650,000 m 2  of new grass roofs have been created in Hannover during the last 
10 years. Without this measure more than 400,000 m 3  of rain water would have 
become surface run off. With the grass roofs a maximum of 150,000 m 3  drain away 
slowly – an important  fl ood prevention measure. The remaining approximate 
250,000 m 3  evaporate, contributing to the improvement of the city climate during 
hot summers. 
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 Where natural resources are unfortunately lost due to construction work, investors 
have to pay for extensive compensatory measures in the  fi eld of nature conservation, 
which allow the city to realize a wide range of ecological projects. The measure of 
this success is that in spite of considerable building activities, Hannover was pro-
claimed “Federal Capital of Biodiversity” in contest with 129 other cities which was 
introduced by the environmental organizations and the Federal Ministry for the 
Environment in the year 2011.  

    2   The Promotion of Economic Development 

 This strong commitment towards environmental protection is a major advantage for 
the German economy. Approximately two million people are currently working in 
this sector and have generated a turnover of about 75 billion Euros in the year 2011. 
The current German share in the worldwide export of environmental protection 
products amounts to 15.4%. 

 While large companies like Siemens do not require any support on a local level, 
initial subsidies and loans are granted to small and medium-sized enterprises that 
are newly founded or expanding in the environmental sector in the framework of the 
municipal economic promotion. Today, it goes without saying that in the face of 
limited promotion funds preference is given to those enterprises, which achieve 
higher ecological standards in production or develop innovative ideas for new envi-
ronmental products. Besides this there is for example a special contest for the foun-
dation of enterprises in the area of climate protection. 

 The contacts in the framework of the municipal promotion of economic develop-
ment are an outstanding “door opener” for the project “Ecopro fi t” which is very 
successful in Hannover. In this cooperative project between business and city admin-
istration more than 120 enterprises have been intensively examined for possibilities 
to save money through improvement measures in the areas of water, energy, waste 
etc. There is an intensive benchmarking process taking place between the  fi rms. The 
advantages for the environment are obvious and the enterprises gain the possibility 
to position themselves as part of the operational environmental protection, thus sav-
ing resources which stabilizes their economic position.  

    3   Management of Publicly Owned Buildings 

 The range of activities of the Hanoverian Economic Administration includes the 
management of about 600 buildings (schools, kindergartens, administration build-
ings etc.). In the course of the energy saving measures that are realized as part of an 
extensive program at the moment, energy saving standards are 30% higher than the 
legal standard (which is already relatively high in Germany) – a good investment in 
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the future regarding the predicted rises in energy prices. New municipal buildings 
will generally be erected according to passive-house construction principles, which 
demand very little energy. Furthermore, the large roof areas of the municipal build-
ings are made available to private investors for the installation of photovoltaic 
panels – bene fi ting the communal  fi nancial budget which pro fi ts from the income 
generated by renting out the roofs. At the current time there are 31 such installations 
totaling 17,000 m 2  panel areas, which produce enough electricity for the overall 
requirements of 1,300 people.  

    4   The Energy Sector 

 In the area of energy, there are a number of opportunities for synergy between 
environment and economy in a city administration. In Hannover this has been 
focused in a campaign “Climate Alliance 2020” which is under the patronage of the 
Mayor. In this context, many large companies, housing associations, interest groups 
etc. took part in the discussion and development of the climate protection program. 
They are committed to do everything possible in their radius of action in order to 
reduce the emission of carbon dioxide in the City area by 40% by 2020 compared 
to 1990. Here lies a major challenge for the next decade. Due to economic growth, 
increase of housing area per inhabitant and more heavy goods vehicle and air traf fi c, 
the energy consumption in Hannover has only decreased by 10% from 1990 until 
today (while in many other cities it has increased), and there still remains a lot to be 
done to reach the 40% target. 

 The energy activities in Hannover are sponsored by a special  fi nance fund named 
‘ProClimate’. By means of a small additional charge on the gas sold in the city 
and the pro fi t made by the municipal energy utility,  fi ve million Euros have been 
granted annually for the last 10 years with which about 1,000 projects have been 
funded each year. This has included subsidies for home owners who insulate their 
buildings further than is required by law, as well as training for craftsmen and archi-
tects and the realization of  fl agship projects. Analyses have shown that a monetary 
support of 1 Euro makes about 10 Euros of private capital accessible so the whole 
matter is a considerable business development program for regional commerce, 
especially regarding tradesmanship. 

 The exact nature of the regional business development program within the energy 
sector can be revealed in the following  fi gures: taken together, inhabitants, commerce 
and industry in Hannover spend approximately 1.5 billion Euros annually on 
electricity, heating and fuel. Included in this  fi gure is an approximate 440 million 
Euros of procurement costs for gas, oil and coal which  fl ow predominantly in the 
direction of Russia, the Near East and Australia. If it is possible in the long run to 
become independent from energy imports by reducing the energy consumption and 
by meeting the remaining demand through regenerative energy sources, the best part 
of this 440 million Euros will be made available to the regional economy every year. 
With the foreseeable increase in energy prices the effect could be even higher.  
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    5   City Marketing 

 The economic department also includes city marketing. Here too, ecological topics 
have obtained a signi fi cantly higher emphasis during the recent years. Tourism 
advertising nowadays highlights the city’s parks and recreational areas, which are 
well worth seeing. When relating to acquisition for the settlement of new compa-
nies, advertising is used to point out the high quality of life and the other “soft location 
factors”, especially the 108 m 2  public green space per inhabitant of the city, which 
is an absolute top value for major German cities. Migration of high skilled labor 
away from Hannover is extremely low compared to other cities – a high quality of 
life in Hannover is one of the reasons for this.  

    6   Conclusion 

 The economic situation in Hannover does the city administration’s sustainable strat-
egies justice – Hannover has mastered the  fi nancial crisis of 2009 as well as the Euro-
state debt crisis quite well so far. Sustainable strategies may not be the sole cause of 
this success of course – according to a German proverb: success always has many 
mothers and fathers. Amongst other reasons there are the many small and medium-
sized enterprises which provide a stable engine of growth, and the larger technology 
orientated companies based in Hannover which perform extremely well in the export 
business. In contrast to many other German cities Hannover has obtained positive 
 fi nancial results in the current budget for four out of  fi ve consecutive years and in 
2012, with regard to a total investment sum of 120 million Euros, only 16 million 
Euros will be taken from loans. Today, there are approximately 10,000 more sources 
of employment in the Hannover Region than in 2006, and close to 3,000 people work 
in the climate protection sector and are a part of this success story. 

 Last but not least, all the instruments and projects of integration between econ-
omy and environment described above are, of course, not primarily a result of an 
administrative merger as such but of the clear desire of the political majority to use 
such a merger to realize sustainable city policies and to set the appropriate priorities. 
If, for example, ecological standards are given higher priority than sales prices 
income may have to be relinquished. If the required standard of energy related 
building refurbishment is made higher than the current legal standard, expenses will 
be incurred at the beginning and the positive  fi nancial effects may only appear in the 
long run. In the long-term however, Hannover will bene fi t from putting such sus-
tainability policy into practice and emphasizing a synergy between the economic 
and environmental sectors within the city administration. Hannover has the advan-
tage, that for 24 years the same coalition (at present 37% Social Democrats and 
21.5% Greens) has put sustainable policies into practice. This continuity of policies 
allows for long-term strategies, which is a basis for sustainable development. 

 More information:   www.sustainable-hannover.de           

http://www.sustainable-hannover.de
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  Abstract   Auckland Council has set a goal for Auckland to become the world’s 
most livable city. The Auckland Plan (the plan), the council’s main plan for the 
future of the region, contains the blueprint for how Auckland can achieve this goal. 
Of paramount importance in becoming the world’s most liveable city is the balance 
between economy and environment, consequently the councils economic develop-
ment strategy (the EDS) is also critical to the plan, and to achieving the goals and 
themes within the plan and the strategy. The EDS includes a range of complemen-
tary strategic directions to become a vibrant, business friendly, creative world city. 
These key directions are supported by the following ubiquitous cross cutting 
themes:

   Creating a sustainable eco-economy.  • 
  Facilitating an iwi/M• āori economic powerhouse.  
  Developing and enhancing an innovative rural and maritime economy.  • 
  Supporting a diverse ethnic economy.    • 

 Auckland Council will demonstrate international best practices through its plans, 
policies, and leading by example. Its sustainability team will employ best practice 
sustainability approaches to lead by example. This will involve collaboration with the 
council’s supply chain to achieve sustainable procurement for whole-of-life approach, 
best practice design and operation of the council’s property portfolio. By leading by 
example, the Council will facilitate a wider change to a greener economy in Auckland 
contributing to the aspiration to be at the forefront of sustainable cities worldwide.  

  Keywords   Promoting sustainability  •  Environment  •  Economy  •  Eco-economy  
•  Eco-city      
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       1   Introduction: About Auckland 

 Auckland’s stunning natural environment, mild climate, diverse peoples and 
recreational opportunities ensure its place among the best cities in the world for 
quality of life. It is consistently ranked in the top  fi ve places to live in Mercer’s 
Quality of Living survey, ranking third in 2011. Sophisticated urban neighborhoods 
are close to the countryside, beach and forests offering many a choice of lifestyles 
and activities (Fig.  1 ). 

 Auckland is New Zealand’s largest city. It is home to 33% of the national popula-
tion and accounts for 37% of the gross domestic product. Auckland is New Zealand’s 
main commercial, industrial and educational center. This makes it the most popular 
destination for new migrants, and New Zealand’s primary gateway to the rest of the 
world. 

 Auckland is also the most ethnically diverse region in New Zealand comprising 
of more than 190 different ethnic groups of which 11.1% identify as Maori. In Maori, 
Auckland is known as Tāmaki Makaurau, which refers to Auckland being a place 
that was well sought after from the earliest of times.  

    2   A Green Auckland 

    2.1   The Future Vision 

 The Auckland Plan outlines a range of visions for Auckland’s Future; one such 
future vision is a greener Auckland where its waterways and coastlines are cleaner 
and healthier. Where the region is recognized for its clean air, low rates of water 
consumption, low greenhouse gas emissions, stringent sustainability criteria for 
urban development and stewardship of its natural environment. Many Aucklanders 
prefer to use public transport or telecommute from home, the energy supply is sus-
tainably sourced and resilient, and households are energy ef fi cient. The city is well 
endowed with tree-lined streets, and has networks of parks and protected areas with 
native bush and wetlands. Whilst much of the work has still to be done on how to 
achieve this vision, it presents an exciting glimpse into a possible future where a 
vision of sustainable eco-economy can become a reality (Fig.  2 ).   

  Fig. 1    The Auckland Plan       
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    2.2   The Auckland Council 

 Auckland Council came into being in November 2010 and was the most signi fi cant 
amalgamation of local governments in New Zealand’s history. Comprised of a mix of 
city and district councils and a regional council, eight organizations were merged into 
one unitary authority. Not only is the Auckland Council unique in New Zealand, it is 
now the largest local body in Australasia, representing nearly 1.5 million people. 

 The council has two decision-making parts: (a) a governing body consisting of a 
mayor and 20 councilors, and (b) 21 local boards made up of 149 members. The govern-
ing body focuses on issues, decisions and strategies affecting the whole region, while 
local boards represent their communities and make decisions on local issues (Fig.  3 ).  

 Auckland Council plays a leading role in promoting sustainability in Auckland. 
Its operational roles include air and water quality monitoring, pest control and other 
bio-security services, waste collection and recycling, wastewater and stormwater 
treatment. The council also supports and helps fund a range of community-based 
environmental protection and education projects. These projects involve many 
people, have successful environmental outcomes in the areas of planting, waterway 
care, wetlands and so on, and are also important for raising environmental awareness. 
The council’s work in areas as spatial planning and its resource consents process for 
certain activities and uses of natural and physical resources (as required under the 
New Zealand Resource Management Act) also play an important role in promoting 
a greener Auckland. 

 In terms of its spatial planning, the council promotes a vision of a quality compact 
urban form and an integrated public transport network. While still allowing for lifestyle 

  Fig. 2    Vision for a proposed Auckland waterfront development       
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choices, future urban growth will be contained to avoid the worst effects of urban sprawl, 
and to maximize transport ef fi ciencies. Well-designed and accessible intensive regional 
and town centers, along with the intensi fi cation of existing urban areas achieve this. 

 These are crucial for future environmental well-being, particularly in the light of 
population growth. The move toward a greener economy underlies the ability to 

  Fig. 3    Local boards of the Auckland Council       
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maintain the quality of Auckland’s environment over the long-term and is a priority 
in the council’s economic development strategy. 

 The council also has a dedicated sustainability team that leads the council’s 
organization-wide corporate, community and business sustainability efforts. This 
encompasses environmental considerations,  fi nancial ef fi ciency, social responsibility 
and community involvement. Activities include quadruple bottom-line program 
development and implementation (that includes cultural wellbeing, alongside the 
economic, environmental and the social pillars of sustainability), analysis, reporting 
and compliance, as well as other related responsibilities to foster, develop and 
promote sustainability and social responsibility throughout the council’s operations 
to ensure we lead by example.  

    2.3   Mayoral Vision and Targets 

 The Auckland Plan is the council’s main future planning strategy and it aims to 
make Auckland the world’s most livable city by 2040. It takes into account, and 
plans for, the additional one million people that Auckland will be home to by 2040, 
and the additional 400,000 dwellings needed to accommodate them. Critical to 
the success of the mayor’s vision is the draft Auckland Plan, which embraces the 
economic development ideology of keeping and celebrating what’s recognized as 
special environment assets including: three splendid harbors and associated islands, 
the rugged west coast and gentle east coast, a large rural environment north and 
south comprising the majority of Auckland’s land, our volcanic landscape, and an 
extensive park network (Fig.  4 ).  

 Paramount to this within a sustainability context are: a commitment to green 
growth and environmental action, a commitment to outstanding public transport, and 
a radical improvement in urban living and the built environment lifting the living 
standards for all Aucklanders. The transformational shift to a sustainable eco-economy 
is summarized in the council’s economic development strategy themes of creating a 
sustainable eco-economy, facilitating an iwi/Māori economic powerhouse, an inno-
vative rural and maritime economy, and a diverse ethnic economy. 

 Auckland Council will create an environment that not only supports business 
sectors and platforms with clear potential now, but also enables emerging industries 
and expertise to develop. Auckland Council is considering areas such as clean tech-
nology, renewable energy, local energy generation, waste management, and sustainable 
marine farming techniques (Fig.  5 ).   

    2.4   Meeting the Targets 

 Auckland’s challenge is to play its part in national and international efforts to reverse 
the trend of rising greenhouse gas (GHG) emissions. The Organization for Economic 
Co-operation and Development’s (OECD) Economic Survey of New Zealand report 
(OECD  2011  )  identi fi es that New Zealand’s GHG intensity of output is the second 
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highest in the OECD (after Australia) and that New Zealand is a pioneer in planning 
the implementation of an emissions trading scheme that covers all sectors and gases. 
Auckland Council recognizes this, and the Auckland Plan has a target of reducing 
GHG emissions by 40% by 2040 based on 1990 levels. A preliminary estimation of 
Auckland’s emissions indicates that Auckland accounts for approximately 14.5% of 
New Zealand’s total (gross) GHG emissions. 

 Auckland’s emissions pro fi le is relatively unique when compared to the rest of 
New Zealand. Its largest sources of emissions are industrial purposes, transport and 
stationary energy for manufacturing, which combined are estimated to account for 
two thirds of Auckland emissions. In comparison, New Zealand’s largest sources of 
emissions are methane (32%) and nitrous oxide (15%) from agriculture. In the rest 
of New Zealand, transport accounts for approximately 20% of total emissions. 
While Auckland’s GHG emissions pro fi le is different to the rest of New Zealand, 
both share an upward trend in overall emissions. Between 1990 and 2009 Auckland’s 

  Fig. 4    Auckland Mayor 
Len Brown       

  Fig. 5    Vision of Auckland’s Queen Street       
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total (gross) emissions increased by 16.4%. As a result, the council’s target to reduce 
GHG emissions by 40% by 2040 equates to a 57% reduction in total net emissions 
relative to 2009 emission levels including projected gross regional product and 
population growth by 2040. This represents an emissions target of 2.7 t CO 

2
 e 

(Carbon Dioxide equivalent) per capita, which is comparable to targets for other 
leading international cities (Perry and Chambers  2010  )  (Table     1 ).  

 Auckland can stabilize and reverse the trend of accelerated increases in emissions 
by moving from a fossil fuel dependent, high energy-using, high-waste society to 
one that conserves energy and resources and minimizes waste. An immediate priority 
for Auckland Council is to investigate the viability of solar energy opportunities for 
water heating and electricity generation. 

 Auckland Council is investigating solar hot water opportunities for Auckland 
residents and businesses with a pilot study. In 2012, the Solar Auckland pilot offered 
up to 250 solar hot water systems to households and businesses at competitive com-
mercial rates by subcontracting the work to solar hot water suppliers in accordance 
with the council’s technical speci fi cations. 

 The sustainability team has also embarked on an ambitious program to reduce 
organization-wide corporate emissions by establishing a carbon management tool to 
monitor emissions and has implemented a state of the art energy management system, 
utilizing real time meters for 56 of its major sites, to identify electricity, gas and 
water ef fi ciency savings in its council buildings. The council also has a zero waste 
aspiration and has a target of 30% reduction in waste by 2018. This will be achieved 
through staff engagement and employment of best practice waste minimization and 
diversion techniques including employing in-situ composting in council buildings to 
treat organic waste arising within each council building. This mirrors targets set for 
the region in the Councils Waste Management and Minimisation Plan. 

 A range of environmental and resource ef fi ciency measures will be managed by an 
ISO14001 compliant environmental management system, which will ensure continual 
improvement of the transition to a lower carbon council organization. The sustain-
ability team has worked on a range of Environmentally Sustainable Design (ESD) 
benchmarks for new buildings and has drawn inspiration from the green building code 
Leadership in Energy and Environmental Design and the Living Building Challenge. 
By striving for best practice, the council aims to lead by example and inspire other 
Auckland businesses and organizations to transition to a sustainable eco-economy.   

   Table 1    Comparison of Auckland, New Zealand with reduction targets 
of selected international cities   

 City  Target 

 Auckland  40% below 1990 levels by 2040 
 Sydney  70% below 2006 levels by 2030 
 Rotterdam  50% below 1990 levels by 2025 
 Oslo  50% below 1990 levels by 2030 
 Vancouver  33% below 1990 levels by 2020 and 80% by 2050 
 London  34% below 1990 levels by 2020 and 80% by 2050 
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    3   New Opportunities 

 There is good reason to strive towards a low carbon economy as a key component 
of a sustainable eco-economy. The low carbon market is the fastest growing global 
market, estimated to be worth £4.3 trillion by 2015 (PricewaterhouseCoopers  2009  ) . 
New Zealand Trade and Enterprise notes that a low carbon economy could result 
in a $150 billion high-value low carbon export economy for New Zealand by 2025 
(PricewaterhouseCoopers  2009  ) . Auckland is particularly well placed to bene fi t from 
this. Adopting environmental policies can provide a longer-run competitive advan-
tage, leading to greater investment, product differentiation and expanded export 
opportunities, innovation and skills development (OECD  2011  ) . A sustainable eco-
economy approach, supporting national efforts, would better position New Zealand 
to supply new green-based wants and technologies to the world, including emerging 
markets. 

    3.1   New Thinking 

 The world’s most livable city goal provides a strong social, cultural, environmental 
and economic vision that recognizes the global reality of increasing resource 
constraints and increasing demand for those resources. An eco-city and eco-economy 
integrates ecological and economic objectives for the bene fi t of society as a whole. 
This requires new thinking and a new approach from businesses, industry, the council 
and central government. This new thinking is about creating a resilient, ef fi cient 
economy within Auckland that is less reliant on fossil fuels and  fi nite resources. 
It is also about making it easy for businesses to understand and to work with the 
council’s commitment to sustainability. Developing a sustainable eco-economy has 
the potential to be a major component of creating an innovative, internationally 
focused economy that supports New Zealand’s ‘clean and green’ brand.  

    3.2   New Approaches 

 Encouraging the adoption of ‘greener’ technologies and better environmental man-
agement practices will require a broad range of approaches by all of government 
and industry. Market drivers, including new procurement and certi fi cation processes 
in the public and private sectors, can be strong incentives for business to move in 
this direction. Similarly, regulatory requirements (e.g. the New Zealand Emissions 
Trading Scheme, and national environmental standards) and other industry-speci fi c 
requirements can be drivers of change. Education and information can also be 
powerful change agents as they spur more informed decision-making (Green Growth 
Advisory Group  2011  ) .  
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    3.3   New Networks 

 The council can have a major positive in fl uence on businesses and internationalization 
through its network of international partner cities. The council is engaged in formal 
relationships with 19 partner cities and countries worldwide. These relationships 
are with some of New Zealand’s most important trading partners including Australia, 
China, Europe, Japan, Korea, the Paci fi c Islands and the United States. These networks 
offer signi fi cant opportunities for closer economic relations, and provide a conduit 
for Auckland and New Zealand businesses and sectors to form closer connections 
with our current and future markets for goods and services.  

    3.4   New Initiatives 

 To ensure Auckland is globally connected and engaged, the council will build alliances 
with international cities and networks. Where possible, the council’s international 
relationships will be used to achieve economic and cultural outcomes by ‘opening 
doors’ and leveraging business and investment attraction opportunities. Examples 
include facilitating projects, enquiries, of fi cial visits and delegations between Auckland 
and its partners. 

 The economic development strategy and Auckland Plan proposes a number of 
actions to transition towards an eco-economy. In conjunction with key stakeholders, 
we will seek opportunities to deliver catalytic projects that fast-track the adoption of 
new and emerging low carbon technologies. We will promote and support the devel-
opment of low energy and energy self-suf fi ciency zones, and identify opportunities 
to advance business sustainability solutions and support demonstration projects that 
illustrate sustainable innovation and value (e.g. showcasing sustainability initiatives 
that could be implemented by the Auckland Council and its council controlled 
organizations). 

 Auckland will bene fi t from the strategic alignment of fusing innovation and 
sustainability. As part of the Auckland Waterfront redevelopment, a 3.6 ha site has 
been identi fi ed as a potential location for an Innovation Precinct in Wynyard Quarter 
that, within 20 years, will be a major Asia-Paci fi c hub and showcase of innovation 
in the high-tech industries. It will create, attract and grow world-class research, 
talent and technology-based ventures. The innovation precinct is also an enabling 
technology/platform for serving all the key strategic sectors. 

 The emergence of green jobs and a low carbon economy will also require new 
skills. Ensuring that education and training providers include sustainability elements 
in their programs is critical to match supply with likely demand. We will work with 
key stakeholders to ensure that education and training providers include sustain-
ability elements in their programs, which is critical to match supply with likely 
demand.   
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    4   Conclusion 

 Everyone has a role to play in transitioning Auckland to a sustainable eco-economy. 
Auckland Council recognizes the urgency of the issue and is committed to working 
with government, businesses and local communities to identify an integrated set of 
policies and actions to achieve Auckland’s targets. Particular areas of focus will be 
investing in public and rapid transit initiatives, new and emerging technologies 
(e.g. advanced metering and smart grid networks) and identifying areas where the 
biggest gains can be made. The council also has a signi fi cant opportunity to lead by 
example as a catalyst for change and to articulate a long-term vision and plan for 
sustainability in business and the economy. 

 The council and central government wish to accelerate the capacity for businesses 
to innovate sustainably. Eco-innovation can be fostered across a range of sectors by 
hosting and collaborating with businesses, organizations and research institutions to 
build sustainable innovation capabilities and develop a strong eco-economy based 
on them. Targeting sustainability-orientated sectors to help grow their market share 
and to improve the city’s international competitiveness are key elements of this 
strategy. Examples include renewable and distributed energy (to retain our carbon 
friendly brand), alternative transport, green building (to grow our experience and 
skill base) and aspects of the food and beverage sector (to increase our exports). 
We will also seek to foster emerging sectors with high growth potential such as 
eco-tourism and eco-fashion.      
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  Abstract   Since 2000 the Flemish authorities have developed a coherent policy 
framework for urban development. In 2003 a White Paper was published after which 
the previous (2004–2009) and present (2009–2014) Flemish governments took up these 
challenges. The main objectives are formulated in the two Policy Notes on Urban 
Development of 2004 and 2009. This policy development at the Flemish regional level 
has to be framed within the broader European developments (in particular the 2007 
Leipzig Charter). The major issues of this urban policy are also incorporated in the two 
overarching regional strategies (Strategy for Sustainable Development 2006, 2011) and 
the Flanders in Action Plan (adopted in 2006). Both include elements for a green urban 
economy. The focus of the current urban policy initiative (2009–2014) is on cities as 
engines for societal, economic and cultural innovation, however without neglecting the 
urban vulnerabilities. The core issue remains the fragile balance between the living and 
centre-functions of cities, which needs to be re-enforced for the city dwellers. The urban 
policy initiative contains four major instruments: (1) the “cities fund”, (2) the 
“city-contract”, (3) the “urban renovation projects” and (4) the “city monitor”. This 
chapter aims to provide an overview with a focus on outcomes and current challenges.  

  Keywords   Regional policy  •  Urban policy  •  Planning  •  Sustainable development      

    1   Introduction 

 Belgium is Europe’s most urbanized nation and has a high per capita Gross Domestic 
Product (Hammer et al.  2011  ) . Belgium’s cities are situated in the three constitu-
tionally established regions: Flanders the Dutch-speaking region in the north, the 
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bilingual city region of Brussels (the capital), and Wallonia the French-speaking 
region in the south, which includes a German speaking community. Belgium’s 
federal structure in fl uences the way urban policy is structured and implemented. 
Building on previous state reforms, the last political agreement from 11th October 
2011 has further devolved urban policies to these regions. 

 At the same time, urban policies at the federal and (Flemish) regional level have 
to be framed within the broader European development of urban policies of the past 
decade, such as the Leipzig Charter on Sustainable European Cities adopted in 2007 
and more recently the Toledo Declaration adopted in June 2010 by the EU Ministers 
responsible for urban matters. The Toledo Declaration reaf fi rms the previous EU 
commitments on enhancing integrated urban development policies, which are 
important elements to implement the Europe 2020 Strategy and the European 
Sustainable Development Strategy. This chapter focuses exclusively on the urban 
policy development in Flanders.  

    2   The Flemish Urban Policy 

 The current Flemish urban policy as re fl ected in the latest Policy Brief 2011–2012 
of the regional Minister for Cities illustrates the tendency towards a more integrated 
planning approach, both at the regional and the city levels (Van Den Bossche  2011  ) . 
A closer look at the contents of the past and present urban policy reveals no radical 
changes. The predominant social concerns that pushed the development of a Flemish 
urban policy were gradually broadened to incorporate newer tendencies such as 
ecological objectives. The latter however are often legally required by the acquis 
communautaire of the European Union. In general, the Flemish urban policy covers 
the broad objectives of sustainable development including its institutional dimen-
sion like enhancing participatory decision making. In this sense Flemish urban 
policy already includes a “green economy” dimension. But given the different 
de fi nitions of “green economy” one may wonder how new this latest international 
concept is and even how far its ambitions reach (Hammer et al.  2011  ) . Evidence 
based policy making requires tangible results. Urban policy developments are found 
in a range of planning approaches and initiatives. In order to illustrate achievements, 
the Flemish urban policy has developed and applies a speci fi c monitoring tool, 
which uses a whole range of indicators. 

    2.1   Genesis of a Flemish Urban Policy 

 Contrary to other EU member states, the political attention for urban policies 
remained very low in Belgium and Flanders until the electoral victories of the 
extreme-right wing party in the 1990s (Loopmans et al.  2003  ) . As a result, the more 
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established parties  fi nally paid more attention to deprived urban areas and their 
dwellers, and started the development of an urban policy in Flanders. This policy 
focused, more than in other countries, on the living conditions of the poor in disad-
vantaged neighborhoods. 

 A  fi rst response was the regional legislation on ‘regeneration areas’ followed in 
1996 by the ‘Sociaal Impulsfonds’ (SIF). In 1999 the federal ‘Grootstedenbeleid’ 
came into being, a fund which subsidizes programs aimed at the improvement of 
deprived neighborhoods in the larger cities of all Belgian regions. 

 At the beginning of this century the need for an overarching long-term policy 
vision for the development of Flemish cities was acknowledged by the Flemish 
Government. This initiated a 2-year consultation process involving more than a 
thousand experts and representatives from stakeholder groups. They discussed a 
number of fundamental issues on the basis of 14 reports covering all knowledge on 
the urban dynamics in Flanders. The main outcome of this process was a White 
Paper guided by the key question: “What is the best way of governing cities, using 
and transforming them to achieve all sorts of social, economic, cultural and political 
possibilities, so that Flanders can be in the forefront of sustainable development?” 
The White Paper (Boudry et al.  2005  )  referred to the concept of sustainable devel-
opment and re fl ects an integrated and multilevel approach:

  Local aspects must be seen together with the global aspects and the global aspects should 
be localized within a perspective of sustainable development. The city will only be able to 
meet this challenge if it can decipher the basic components of its own DNA, and make use 
of them. This is a matter of approaching the urban character on the basis of an open attitude, 
cohesion, density, diversity, social justice and democracy. For us, these are the elements of 
sustainability. The city and the urban character form the start of the social and political 
restructuring (ibid., p. 20).   

 The White Paper stated that Flanders needed a detailed social debate on a new 
urban policy. Such policy is necessary as the city and its urban character are not 
outdated phenomena. On the contrary, they can serve as the basis of a dynamic, 
future-oriented and sustainable development. The White Paper elaborates the con-
cept of “urban policy” as it might be developed and implemented at the local level.

  In this sense, the urban policy becomes the test and conclusion of every good social project. 
This point of view is based on an interpretation of a number of important contemporary 
developments and requires a new perspective of urban space and urban culture. A change 
of attitude is needed (ibid., p. 86).   

 Such urban policy de fi nes and supports the role of the changing city in an enlarged 
urban area, as part of the Flemish city grid. It requires its own policy level i.e. the 
town council in the broadest sense of the term includes: municipal government, city 
government, forms of consultation in urban regions, etc. (in consultation with the 
inhabitants of the city, the users of the city, the local social and management orga-
nizations and the private sector). The urban policy focuses on the development and 
implementation of an urban program. At this local level it is also important to 
achieve greater coordination to strengthen both the speci fi c and the sustainable 
character. 
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 The urban policy concept contains also programmatic elements:

  Therefore the urban programme is, in the  fi rst place, an inspirational vision for the future, 
in which cohesion on the basis of (local) diversity is projected and the city is situated in the 
world and in the country. Like the urban character, the urban programme is based on an 
interaction between a spatial and a socio-cultural dimension. 

 It is built-up on the basis of different elements:

   (a)    its own ‘collection’ (history, heritage, sources, national identity, etc.).  
   (b)    the existing and desired social practices (social, economic, cultural and political).  
   (c)    the creative processes.  
   (d)    an expression, an image, a position.  
   (e)    the main strategic lines for policy programs.     

 The programme is based on clear principles: social justice, sustainable development, 
participatory democracy, a comprehensive approach and transparent government. Planning 
and design lead to the concrete implementation of the programme (ibid., p. 97).   

 The White Paper was published in 2003 and was a driving force for a new urban 
policy in the region of Flanders. The model of urban development Flanders deployed 
since 2000 and synthesized in the White Paper is derived from two strands within plan-
ning literature. The  fi rst strand starts from a model agreed upon in much of the French 
literature and urban development as an interaction between ‘ projet de ville ’ and ‘ projet 
urbain ’. The ‘ projet de ville ’ encompasses a global vision on the future of a whole city 
or town. Different ‘ projet de villes ’ materialize such a vision, but are integrated within 
the local socio-economic and built fabric. The second strand is derived from a rather 
Anglo-Saxon contingent of literature that combines experiences of 15 years of strategic 
spatial planning with insights on the level of design by research (Vermeulen  2009  ) . 

 The previous (2004–2009) and present (2009–2014) Flemish governments took 
up the challenges formulated in the White Paper. Its approaches were initiated and 
implemented. In the course of the years evaluation exercises gave input for some 
amendments towards an improved effectiveness.  

    2.2   Objectives of the Urban Policy Initiative 

 The main objectives are formulated in the two Flemish Policy Notes on Urban 
Development of 2004 and 2009. The former was a more concise document and gave 
a rather general overview. It described the regional urban policy as part of the more 
overarching urban policy that included the input and participation from societal stake-
holders, local governments, private actors, citizens, inhabitants and consumers. The 
regional administration needed to re-orientate towards coaching and supporting cities. 
The regional urban policy had to contribute to the Flemish urban policy by innovation, 
investments, communication, knowledge-building and data collection. It also had to 
strengthen the involvement of citizens and the capacities of local administrations. 

 The focus of the current urban policy (Policy Note on Urban Development 
2009–2014) is on the strength of cities as engines for societal, economic and cultural 
innovation, while not neglecting urban vulnerabilities. The core issue remains the 
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fragile balance between the living and center-functions of cities and this balance 
needs to be re-enforced for the city dwellers. 

 The vision “to work on sustainable and creative cities in a green and dynamic 
urban region” is translated into nine “strategic” goals or principles:

   Making living in a city more attractive.  • 
  Developing a spatial urban territorial policy.  • 
  Cities work towards open and warm societies.  • 
  Cities become important centers of creativity and entrepreneurship • .   
  Cities become green.  • 
  A smart mobility for cities.  • 
  Cities offer more opportunities for participation and involvement of their inhabitants.  • 
  A stronger and more effective regional urban policy in partnership with good • 
governed cities.  
  All (13) policy domains of the Flemish administration support the cities.     • 

    2.3   Current Policy Frameworks 

 The major outlines and issues of this urban policy development have also been 
included in other strategies and plans or programs that were developed and adopted 
by the Flemish Government. Under the current Flemish Government there are two 
guiding integrated strategies: the 2nd regional Strategy for Sustainable Development 
(adopted in 2011, its predecessor in 2006) (VSDO-2 ( 2011 )) and the Flanders in 
Action Plan (adopted in 2006, ViA ( 2006 )) which is also the basis for the present 
Government Agreement (2009–2014). Both strategies cover all policy domains for 
which the Flemish Government is responsible. In 2006, the Flemish Government initi-
ated ‘Vlaanderen in Actie’ (ViA) – Flanders in Action. All societal partners and 
stakeholders were engaged in round-table discussions with the aim of developing a 
new future plan for Flanders. ViA is constructed around seven broad developments 
or changes (called “breakthroughs”) which were identi fi ed as necessary components 
for the achievement of this plan. One concerns the development of Flanders into a 
green and dynamic urban region. The new plan, called Pact  2020 , was endorsed by 
the Flemish Government in 2008–2009 and is the mainframe for the current overall 
Flemish policy. The objective of this strategy is very ambitious. By 2020 Flanders 
aims to perform in the top league of the top regions in Europe, economically, socially 
and environmentally. 1  Pact  2020  consists of 20 objectives with clear targets  fi gures. 

   1   The Research Centre of the Flemish Government published in February 2011 a benchmark of 
Flanders compared to Denmark, Baden-Württemberg, Bayern, The Basque Country, Midi-
Pyrénées, Oost-Nederland, West-Nederland, Zuid-Nederland, Finland, Sweden, North West (UK), 
Eastern (UK), South East (UK), South West (UK), Scotland. It does not contain indicators on 
urban policy issues. 

 Available at:   http://vlaandereninactie.be/wp-content/uploads/2011/02/Flanders_Outlook_2011.pdf      

http://vlaandereninactie.be/wp-content/uploads/2011/02/Flanders_Outlook_2011.pdf
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 The implementation of this Pact should enable progress within  fi ve principal 
domains: (1) Higher prosperity and welfare; (2) A competitive and sustainable econ-
omy; (3) Higher employment  fi gures (decent jobs, longer average career terms); 
(4) A high quality standard of living; (5) An ef fi cient and effective public administra-
tion. The progress towards the 20 targets is annually monitored. The implementation 
of the seven ViA breakthroughs is also being monitored twice a year. 

 The ViA “breakthrough” for “A green and dynamic urban region” contributes to 
 fi ve Pact  2020  objectives (i.e. innovation, energy, eco-ef fi ciency, environment, and 
nature) and is implemented by no less than 68 key projects. The concept of ‘smart 
cities’ is a central issue and involves a number of initiatives concerning renewable 
energy, ‘Smart grids’, electrical cars, sustainable building and living, and resource 
ef fi ciency. Most of these projects are necessary in the light of EU requirements and 
targets (e.g. moving towards a low carbon society). Also new planning approaches, 
improved social housing, and enhanced development of brown fi elds are incorpo-
rated in the range of projects. 

 Most key projects of this ViA breakthrough (and others too) are also considered as 
implementation tracks of the 2nd Strategy for Sustainable Development (VSDO 2). 
Contrary to ViA which is only a political initiative, the VSDO 2 is a legally required 
strategy adopted by the Flemish Government on 29 April 2011. This strategy is based 
on the fundamental transition management concept. The VSDO 2 includes 40 actions 
in order to realize the transition objectives. A particular action concerns sustainable 
cities and is directly linked and aimed at the existing Flemish urban policy approaches. 
The action aims to strengthen the sustainability requirements within the urban policy 
approaches. Furthermore in July 2011 the Flemish Government agreed to enhance 
ViA by incorporating the transition management concept. Like VSDO 2 ViA aims 
also at a system innovation which requires transition management approaches. For 
that reason the breakthrough on decisive governance was broadened with an addi-
tional intersecting theme on creative and sustainable cities. 2  

 A closer look at both integrated strategies reveals strong interlinkages and interac-
tions. In addition many building blocks have been put in place for implementing 
sustainable urban policies through a number of sector plans, programs and projects, 
such as on environmental and nature conservation planning, climate change policies, 
spatial planning, housing, mobility, energy etc. Obviously all these elements have an 
impact when elaborating and applying the speci fi c instrumental (or “vertical”) urban 
policy approaches as provided for by the Flemish Government (also by the federal 
and EU levels). Furthermore this variety of policy approaches poses huge co-ordina-
tion challenges (Beuselinck and Verhoest  2008  ) . Some of these elements are de fi nitely 
important when focusing on greening the urban economy through speci fi c projects or 
other policy initiatives at the local level. A particular, mainly “environmental” sector 
instrument that was introduced by the Flemish administration to enhance the green-
ing of the local level concerns the “Co-operation covenant for local authorities” 

   2   Additional  fi nancing (220.000,-euro) for innovative urban projects is announced in the Policy 
Brief 2011–2012 of the Flemish Minister for Urban Policy.  
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(Paredis  2011  ; LNE  2008 ) . At present its future application after 2013 remains 
 doubtful. As the planning burden for local authorities became too heavy, the neces-
sity to reduce top-down planning and reporting requirements or even supplementary 
policy tools was acknowledged at the regional level. For this reason the regional 
government decided in 2011 that municipalities and cities should work in the future 
with a single strategic plan (Vermoesen  2011  ; Price and Heyligen  2012 ) .   

    3   Urban Policy Instruments 

 The current Flemish urban policy is implemented by four major, legally established 
instruments: (1) the “cities fund”, (2) the “city-contract”, (3) the “urban renovation 
projects” and (4) the “city monitor”. 3  The set of urban policy instruments and 
approaches re fl ects very clearly the description of core policy levers for green growth 
in cities (Hammer    et al.  2011  ) . 4  The total regional budget for the implementation 
of these instruments  5  was 137 million euro in 2009 and 142 million euro in 2010. 

    3.1   The Cities Fund 

 This fund 6  became operational on 1 January 2003 and was created to support the 
largest 13 Flemish cities (center cities) in a structural way in order to:

    1.    Increase the liveableness of the city (also at neighborhood level).  
    2.    Cope with the growing tendency towards a dual society.  
    3.    Improve the quality of democratic governance.     

 For 2011, the total amount was almost 119 million euro. 7  The two largest cities 
(Antwerp and Ghent) received almost 75% of this amount. All 13 cities had an 
agreement for the period 2003–2007 and have a second one for the period 2008–2013. 

   3   See:   http://www.thuisindestad.be/startpagina-2010.html      
   4   “(…) be synthesised into  four core policy levers , or types of policy instruments, that can 
be employed by sub-national authorities: (i) regulatory authority; (ii) government spending; 
(iii)  fi nancial incentives; and (iv) information and advocacy. These levers can be applied internally 
(i.e. toward internal government operations, facilities, and staff) or externally (i.e. toward the pub-
lic, local businesses, or others in a position to take action to help implement the city‘s goals) 
(Hammer 2009)” (Hammer et al. o.c. at p. 73).  
   5   This budget is part of the budget for the Agency for the Interior, which belongs to the Public 
Governance policy domain, one of the 13 policy domains of the Administration of the region of 
Flanders.  
   6   Legal basis is the Flemish decree of 13 December 2002 and Executive Orders of 27 January 2003 
and 11 December 2009.  
   7   The Flemish Community Commission in Brussels receives 13.2 million euro (in addition to the 
amount for the 13 Flemish cities).  

http://www.thuisindestad.be/startpagina-2010.html
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Each multi-annual agreement indicates the city objectives and how the resources 
of the fund will be used to achieve these objectives. A visitation commission reviewed 
the functioning of this fund in 2005. The results of this evaluation had an impact 
on the negotiations for the agreements for the period 2008–2013. More attention 
was paid to formulate societal effects and the choice of indicators in order to monitor 
these developments. A new review is being scheduled for the end of 2013 with a 
visitation organized in the course of 2011. For each city a report has been drafted 
and the visitation commission published a synthesis report. The Flemish Government 
started discussions on the review in 2012.  

    3.2   The City-Contract 

 By the end of 2007 the Flemish Government had signed a city contract with each of 
the 13 center cities. These contracts cover 6 years (period 2007–2012) and went 
through a mid-term review in 2009. Such contracts re fl ect a city’s vision on sustain-
able development and its  fi nancial and administrative support from the Flemish 
regional Government. These contracts contain engagements from the Flemish 
Government as well as from the city. Each contract has two chapters: A general one 
with a central theme on “living” and a more speci fi c chapter related to the particular 
city. The contracts must be implemented by the end of 2012 in accordance with the 
agreed timeframes. 

 The Flemish Government introduced this “contract-instrument” on request from 
the cities as they favored a more inclusive approach of “urban projects” as proposed 
by the regional government. These contracts are means for a more ef fi cient and 
“customer-oriented” multi-level governance within the Flemish region to include 
new themes (suggested top-down or bottom-up) and embed structural operations of 
the Flemish administration. 

 Within the ViA context, the city contracts are considered as a tool for partnership 
between the regional and local authorities and as a way to realize a transition process. 
The ViA breakthroughs and the additional transversal theme on creative and sustain-
able cities are also triggers for input in the preparation of the next generation of city 
contracts. In order to organize a smooth transfer between the two generations, the 
Flemish Minister for Urban Policy will announce a new working method in 2012.  

    3.3   The Urban Renewal Projects 

 The Flemish Government subsidizes urban projects with an innovative character. 8  
These projects should address different functions (e.g. synergies between living and 

   8   Based on the decree of 22 March 2002 and Executive Orders of 16 March 2007 and 17 Augustt 
2010.  
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working) and also leverage and enhance local dynamics. Projects in the 13 center 
cities as well as in 21 other provincial cities are eligible for  fi nancing. The Flemish 
government is subsidizing urban renovation projects on the basis of seven quality 
criteria related to spatial impact, planning and design, participation and public-
private partnership. The selection criteria are ambitious and demanding. The projects 
must serve as a lever for a town or a district of a town and signi fi cantly improve the 
general quality of life of a district. They must be established in consultation with the 
inhabitants of the district and the local social partners, and must be able to demon-
strate a minimum  fi nancial contribution of 30% from the private sector. One of the 
crucial aspects of urban projects is the management role of the town itself. The town 
must ensure that in addition to economic and  fi nancial pro fi tability, the project also 
achieves social added value. The subsidies for urban renewal have not only provided 
 fi nancial and qualitative incentives for urban projects, but also generate a positive 
dynamic and the necessary recognition. 

 In recent years there has been a striking leap forward in terms of the quality of 
urban renovation projects, particularly at the level of the quality of the design and 
planning (Loeckx et al.  2009 ). This leap forward in terms of quality is related to 
several factors (e.g. the expertise, available competences) but the most important fac-
tor is undoubtedly the method of ‘concept funding’. Concept funding is designed to 
help smaller towns that often have less planning capacity and project experience than 
the larger towns. In recent years several smaller towns presented far-reaching and 
potentially innovative projects, but lacked the quality to attract project subsidies. 
‘Concept funding’ can be used in these cases. Projects which are seen as ‘nearly very 
good’, ‘potentially excellent’ or ‘very important’ can make an appeal for knowledge, 
experience, talent and  fi nancial means made available in order to improve such proj-
ect proposals. “Experts” with experience in urban projects are appointed in locally 
composed teams, who formulate a more focused description of the issues and select 
a design agency to be in charge of a “design study”. This explores the urban plan-
ning, infrastructural and architectural possibilities for the development of a high 
quality urban space. Some of the funding is also used for advice on communication, 
participation and the development of ef fi cient forms of public-private partnership. 
The latest call for projects happened in the last quarter of 2011. The budget for 2012 
is 12.7 million euro (Flemish Parliament  2011  ) . The evaluation and selection is done 
by an external and multidisciplinary jury. These projects have a positive impact on 
the neighborhoods. The current system will be further evaluated and adapted to 
improve the quality and  fl exibility (Block et al .   2011a  ) .  

    3.4   The City Monitor 

 The City Monitor is a learning tool at strategic level for all stakeholders involved or 
interested in urban policies. The  fi rst edition was published in 2004 and since then 
it has been continuously developed and adapted. The  fi gures, which the City Monitor 
provides, indicate how livable the Flemish cities are and how sustainable their 
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development is. This is not only used as a way to measure the situation and progress 
but also a communication instrument. 

 Indicators covered by the City Monitor were revised in 2010. The City Monitor 
now contains some 216 indicators concerning 11 policy  fi elds (of which one deals 
with entrepreneurship and labor). The indicators were developed in collaboration 
with academics, experts, local and regional administrations, major groups and 
stakeholders. Some 100 indicators survived from previous editions, 60 new ones 
were introduced and around 40 indicators are still being developed. 

 The 4th and current edition of the City Monitor was published in December 2011. 
The results are based on a survey which was sent to some 40,000 people, a represen-
tative part of the population of the 13 center cities. The net response rate was 46% 
(Bral et al.  2011  ) . Rather than being an instrument for measuring policy impacts or 
results, the objective of the City Monitor is to provide input for strategic planning and 
policy programs, and it will therefore be further updated and supplemented with 
additional indicators. The City Monitor can be seen as an evaluation tool at a very 
general level, as an evaluation of the collective effects on the urban society of all the 
actions and efforts by the different public and private actors. In the long term this 
instrument should become even more central to evidence-based policy making. 
Academic experts who were closely involved in developing the City Monitor have 
stated that it should only be regarded as one element in complex urban decision-
making processes. The design methodology of the City Monitor also addresses 
typical tensions brought about by such wide-ranging terms as ‘urban sustainability’. 
Because of the complex and normative character of such a concept, an intensive 
co-design approach was chosen for de fi ning such concepts for the City Monitor. This 
co-design process involved hundreds of stakeholders, potential users and ‘experts’ 
such as local civil servants, local politicians and representatives of local organiza-
tions. Because of their experiential knowledge those key actors are very well able to 
stipulate what urban sustainability should look like in the  fi elds of mobility, housing, 
culture, economy, care, education, etc. The design process included dozens of stake-
holders and expert meetings (workshops or focus groups) to develop the vision 
matrix, to select relevant indicators and to  fi ll in standard forms for each indicator. 
In this way the City Monitor acknowledges complexity and this approach can be 
used to complement more traditional monitoring approaches (Block et al.  2011b  ) . 

 In order to measure progress regarding the strategic goal that “Cities become 
important centers of creativity and entrepreneurship”, the Policy Note on Urban 
Development 2009–2014 refers to  fi ve indicators of the City Monitor in order to 
discover whether the economic attractiveness of cities is improving. The indicators 
used are:

    1.    Increase of the share of employees in knowledge intensive and creative industries;  
    2.    Net growth of the number of urban enterprises;  
    3.    Improvement of the survival rate of start-ups;  
    4.    Increase of economic growth power  
    5.    Increase of the share of foreign investments in cities     
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 However the 2011 edition of the City Monitor no longer contains all  fi ve indicators, 
conclusions can be quite dif fi cult to draw, and it seems more appropriate to look at 
all 40 indicators in order to get a more balanced impression of the Flemish cities 
entrepreneurial and labor situation.   

    4   Multi-Level Governance and Stakeholder Involvement 

 The current urban policy contains some additional operational goals. The core of 
these objectives concerns co-operation: between cities, between a city and its 
suburban areas (city-regional cooperation) and with other stakeholders and policy 
sectors. Examples of this include the Flemish environment administration which 
provides for a voluntary cooperation agreement between the regional government 
and the municipalities and provinces (co-operation covenant, LNE  2008 ). This 
includes opportunities for additional funding of local level efforts. Cross-border or 
transnational cooperation between the municipal, regional and federal levels of dif-
ferent nations are also taking place for example in the form of an EGTC (European 
Grouping on Territorial Co-operation as agreed within the European Union). There 
are two EGTCs currently operational that include Flemish and French authorities. 

 In Flemish urban policy each policy level has a distinctive role. The development 
of regional urban policy was not a top-down approach but a rather inter-active one. 
The current policy is a result of a continuous process that involves all stakeholders 
and partners. This includes the local, municipal, as well as the Flemish Association 
of Municipalities and Cities (VVSG) level, which is the of fi cial representative orga-
nization of the local authorities. Furthermore Flemish policymaking builds upon a 
strong tradition of consultation, which is evidenced by the existence of a number of 
Strategic Advisory Councils. 

 Regarding the impacts of policies on the local level, the Strategic Advisory 
Council on Public Governance (VLABEST) is the of fi cial consultative institution. 
It has to be mentioned that each decision of the Flemish Government has to indicate 
decisions that might impact the local government level. 

 Next to policy development the regional administration, the Flemish Agency for 
the Interior, is responsible for the program management of the urban policies. The 
“Urban Team” of this Agency works in close cooperation with the local level. 9  
The urban team is supported by the Knowledge Centre for the Flemish Cities, an 
initiative by the 13 center cities and the Flemish Association of Municipalities and 
Cities (VVSG). Before the regional elections in mid 2009, the Knowledge Centre 

   9   The tasks of the Urban team are: (1) preparation, implementation, support and evaluation of the 
regional urban policy; (2) management of the Cities Fund; (3) supporting the urban renewal projects; 
(4) development and management of the City Monitor; (5) co-ordination of the follow-up of the City 
contracts; (6) communication campaigns (“At home in the city”) and the award competition.  
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for the Flemish Cities and the Flemish Association of Municipalities and Cities 
(VVSG) published a Memorandum for innovative and attractive cities as an engine 
for Flemish prosperity. 

 The development of participatory approaches and neighborhood management 
have been explored and elaborated upon in the past years (De Rynck and Dezeure 
 2009 ; De Rynck  2008  ) .  

    5   Conclusion: Some Achievements and Challenges 

 Flemish regional urban policy de fi nitely embodies a positive and constructive 
approach, but re fl ects only what a good government should do: supporting and facil-
itating urban renewal and innovation as a joint or shared exercise. The regional 
policy has enhanced the ability and even obliged actors to co-operate. As the recent 
Visitation Synthesis Report indicates, the regional and local authorities need to 
enhance their partnerships. Flemish urban policy has also stimulated local participa-
tory processes. As a result the development of Flemish urban policy during the past 
decade not only illustrates innovation but has also stimulated innovation in local 
good governance and local (economic) development. The latter has gradually incor-
porated “greening” objectives as required by both sector and integrated plans. 

 Regional urban policy is however still not a completely integrated regional policy 
(covering all policy domains) and better coordination of policy development and 
implementation within the Flemish administration is an ongoing challenge. Other 
regional sector policies remain important and create planning and reporting burdens 
for city and municipal authorities. This will no longer be the case given the new 
legislation adopted in 2011, which introduces single planning and reporting at the 
local level. Furthermore the regional level does not always accept the outcomes of 
local participative processes, so there is a need for more structural consultation (Van 
Dooren  2010 ; Van Humbeeck et al.  2012 ). Evaluation criteria regarding sustainabil-
ity lack integration in content and approach, and more monitoring would be useful. 
Local, innovative approaches could be more widespread and there is a need for 
more capacity building. Given the content of the Urban Policy Brief 2011–2012, 
none of these challenges are being overlooked.      
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  Abstract   This chapter increases our understanding of procurement policies as a means 
of greening the local economy. The content provides an overview of the literature 
on current sustainable procurement practices being undertaken in Europe and North 
America. In addition, it details the sustainable procurement policy implementation 
experiences of municipalities in Western Canada, and offers practical lessons.  

  Keywords   Purchasing policy  •  Sustainable procurement  •  Ethical procurement  
•  Local government  •  Green economy      

    1   Introduction 

 Sustainable procurement is the purchasing of goods and/or services that are consistent 
with the values of sustainable development. The 2002 World Summit on Sustainable 
Development’s call-to-action promotes “public procurement policies that encour-
age development and diffusion of environmentally sound goods and services” 
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(United Nations  2004  ) . Both private and public organizations have implemented 
sustainable procurement policies in recent years (Carter and Rogers  2008 ; Coggburn 
and Rahm  2005 ; Saha and Paterson  2008  ) , but to date the focus of analysis has 
mainly been on private sector procurement and supply chain strategy. “A knowledge 
gap exists in our understanding of government procurement strategies” (Purchase 
et al.  2009  ) . Many of the policies are newly adopted and only a small amount of 
research on Canadian best practices for procurement practitioners has been completed, 
evidenced by the  fi rst Canadian local best practice procurement guide only being 
released in December 2010 (Reeve Consulting  2011  ) . 

 The focus of this chapter is on sustainable public procurement. The size and 
amount of procured goods and services from the public sector should not be under-
estimated. “Public sector expenditure is substantial: government organizations across 
the world tend to spend between 8 and 25% of GDP on goods and services” (Walker 
and Brammer  2009  ) . It is estimated that combined, all levels of Canadian government 
spend $100 billion (Canadian dollars) on goods and services (Boutin  2009  ) . As a 
large procurer of goods and services, governments can potentially leverage their 
in fl uence on the private sector by requiring higher social or environmental standards 
and by creating a market for sustainable products and services (Preuss  2007  ) , hence 
encouraging a greener economy. These public sector institutions are responsible for 
providing a wide range of services with a direct implication on local sustainability 
and its social, environmental and economic spheres. 

 At the local level this is equally true; efforts to make municipal procurement 
along sustainability criteria can stimulate the local green economy by driving market 
demand and acting as a leader and catalyst for the development of new green products 
and services. This kind of in fl uence on sustainability is widened as government 
procurers purchase products in a global marketplace. With the larger global supply 
chains, global sustainability efforts can also be enhanced. 

 This study focuses on the sustainable procurement efforts being undertaken 
by municipal lower-tier (e.g. City of Calgary) and upper-tier (e.g. Metro Vancouver 
Regional District) governments in Canada. Local governments in Canada have had 
a dif fi cult time over the last two decades in meeting the amount of services the popu-
lace expects with the lack of  fi scal resources at hand (Benner  2010  ) . A Federation 
of Canadian Municipalities policy report illustrates this: “Over the past 20 years, as 
successive federal and provincial governments have off-loaded responsibilities to 
municipal governments and cut transfer payments, it is estimated that the municipal 
infrastructure de fi cit has grown to more than $123 billion” (Federation of Canadian 
Municipalities  2011  ) . With the challenge of having to deliver more services in a 
sustainable manner with a decreased budget, local governments have turned to sus-
tainable procurement policies to help address the challenge. 

 Given the current knowledge gap on municipal sustainable procurement, there is 
little known about the implementation of municipal sustainable procurement policies. 
This study therefore focuses on the implementation phase of these policies and the 



407Greening the Local Economy Through Municipal Sustainable Procurement…

‘how-to’ of overcoming challenges in implementing a new policy. Speci fi cally, the 
addressed research questions are:

    1.    What are the motivations for local and regional governments to implement an 
eco-procurement policy?  

    2.    What are the challenges to eco-procurement policy implementation, and which 
methods have been employed to overcome these challenges?      

    2   Background 

 Historically the role of the procurer has been to purchase goods and services based 
on price, quality, availability and functionality (Boutin  2009 ; Purchase et al.  2009  ) . 
The historical role of the procurer is directly related to how the private sector has 
de fi ned the role for procurement in their organization, which is one of pro fi t maxi-
mization and ef fi ciency (   Murray  2001 ; Purchase et al.  2009  ) . This procurement role 
ensures that private wealth is created for the organization’s stakeholders (Purchase 
et al.  2009  ) . 
 In recent years the trend of procuring only for pro fi t maximization has changed due 
to increased pressure from consumers, social groups, and government (Markley and 
Davis  2007 ; Seuring and Müller  2008  ) . As environmental degradation concerns grew 
through the 1990s, purchasers of goods increasingly acknowledged that environ-
mental costs relating to procuring goods are important factors in the procurement 
process (Min and Galle  1997  ) . This was the beginning of a market change, where 
those procuring goods increasingly began to incorporate strategies for decreasing 
environmental damage through two procurement procedures: source reduction and 
waste elimination (Min and Galle  1997  ) . Depending on the product or service being 
supplied these procurement policies can stipulate speci fi c details or rules which the 
supplying company must comply with or otherwise regulate their organization in 
order to meet. These policies may for instance declare that their procurement only 
occurs within the legislation of a particular convention or code (e.g. International 
Labour Organization’s labour standards). 

 At the outset of this market change, many procurement policies contained ‘green’ 
procurement rules de fi ned as “the procurement of products and services that have a 
lesser or reduced effect on human health and the environment when compared with 
competing products or services that serve the same purpose” (Chamberland  2008  ) . 
More recently, sustainable procurement has emerged with greater detail and to a 
greater extent. It adopts a triple bottom line analysis to ensure that the procurement 
rules incorporate a much more holistic approach (Steurer  2007  ) . Private organizations 
have employed a variety of methods to advance the social and environmental aspects 
of their organizations’ procurement, such as management systems (e.g. ISO 14001, 
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SA 8000), supplier reporting and evaluations structures, and the integration of 
standards into larger corporate policy (Seuring and Müller  2008  ) . 

 In contrast to private organizations, the public sector has a greater responsibility 
to ensure that the wider public interest is served (Purchase et al.  2009  ) . In addition, 
large spending budgets allow the government to drive and in fl uence the market for 
greater environmental and social quality by demanding higher standards. This can 
lead to the creation of new markets and show government as a leader by setting an 
example for the local citizenry and businesses (Boutin  2009 ; Purchase et al.  2009  ) . 

 This has spurred on the growth of sustainable purchasing, which has been 
eloquently de fi ned by one author as looking at “what products are made of and 
packaged in (and how services are delivered), where they have come from, who 
has made them, how they will be ultimately disposed of, and whether the purchase 
needs to be made at all” (Boutin  2009  ) . In essence, such policies consider the entire 
life cycle of the product from extraction of the materials to manufacturing, distribution, 
use and disposal (Barber  2007  ) . 

 In the public sector sustainable procurement policies can be very formal and 
include larger corporate social responsibility, or be of a smaller scale and incorpo-
rated into planning or operational documents. These policies can involve both 
products and services purchased by the government including: waste management 
services, energy/electricity, apparel, custodial services, food and catering services, 
green buildings, chemicals, transportation services and maintenance, and of fi ce 
products (paper, electronics) (Barber  2007  ) .  

    3   Methodology 

 The study was conducted in the summer of 2011. Municipal governments that serve 
larger populations have signi fi cant budgets to procure goods. Therefore this study 
considered municipal and regional governments that serve a population above 50,000. 
To further frame the context of the study, the two Canadian provinces of Alberta 
and British Columbia (B.C.) were selected for this research. In this part of Canada 
several municipalities have acted as early adopters of sustainable procurement poli-
cies. These criteria resulted in ten qualifying municipal and regional governments, 
of which  fi ve chose to participate. 

 Data was collected from seven interviewees through semi-structured telephone 
interviews of about 30 min in length (Flick  2006  ) . The interviews were audio recorded 
and hand-written notes were taken. The audio recordings were transcribed and codes 
were inductively applied (Flick  2006  ) . The grounded theory process was considered 
complete when no new codes were emerging from the analysis (Glaser  1978  ) . These 
codes were further compared with the literature to build the theory about motivating 
factors and barriers for the implementation of municipal sustainable procurement 
policies (Flick  2006  ) .  
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    4   Results and Discussion 

 The governments that were interviewed vary in geographic location and size and 
represent both lower-tier and upper-tier governments. The table below provides 
more detail including the overarching sustainability policies that are in place in 
these communities    (Table  1 ).  

 The table below shows the studied literature on motivations for implementing 
sustainable procurement in comparison with the results of the interviews. Four of 
the themes found in the literature were also found in the selected cities, while one 
of the literature categories was not found. Two new themes were identi fi ed, thus 
making a contribution from this study to the literature (Table  2 ).  

 Organizations that have overarching corporate or government policies related to 
sustainable development have greater success implementing sustainable procure-
ment policies. For example Japan has successfully incorporated green purchasing 
into macro-level policy. This has translated into successful purchasing policy imple-
mentation at the lower government levels, because of the larger amount of support 
that has been provided by the national government (eco-labeling, purchasing guide-
lines, product lists, economic instruments, a mandatory reporting system, lifecycle 
analysis information and a public awareness program) (Thomson and Jackson  2007  ) . 
Throughout the interviews the cities that had historical and organizational commit-
ment to sustainability have more robust sustainable procurement plans. Calgary and 
Metro Vancouver, the two largest interviewed communities, had the most formalized 
policies and these were spurred on by the development of longer-term sustainability 
plans, of which the sustainable procurement policies were one sub-set of organiza-
tional policies. 

 A second motivating factor, which is also discussed as a barrier later in this 
chapter, is leadership and management support. The literature and the interviewees 

   Table 1    Participating governments and their related procurement policies   

 City  Population a  
 Name of sustainable 
procurement policy  Other sustainability policies 

 Kamloops, British 
Columbia 

 80,376  Environmental\ethics 
statements 

 Sustainable Kamloops plan 

 Richmond, British 
Columbia 

 174,461  Environmental purchasing 
guide 

 Charting our path 

 Metro Vancouver, 
British Columbia 

 2,116,581  Sustainable procurement 
policy 

 Metro Vancouver sustain-
ability framework 

 Strathcona County, 
Alberta 

 82,511  Purchasing policy  Municipal development plan 

 Calgary, Alberta  988,193  Sustainable ethical and 
environmental 
procurement policy 

 Imagine Calgary, the 2020 
sustainability direction 

   a Based on 2006 Canadian census data  
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acknowledged that having management support drives policy implementation; whereas 
if the local leadership does not support or understand the concept of sustainable 
procurement then this is a barrier. Several authors as well as each of the interviewed 
cities identi fi ed this as a motivating factor, but the precise motivating factors or 
leaders identi fi ed were not always similar. Richmond, British Columbia (a suburb 
of greater Vancouver) identi fi ed the recent winter Olympics as a driver for public 
and staff support towards the implementation of sustainable procurement. Kamloops 
and Metro Vancouver both acknowledged that the public itself and the internal staff 
were motivators to drive sustainable thinking and change in their communities. 

 Two authors and the City of Calgary identi fi ed cost savings or cost competitiveness 
as a motivating factor for policy implementation. Shannon Guterson, Environmental 
Health and Safety Team Lead from the City of Calgary states,

  People were not as endearing to the idea of the SEEP [Sustainable Ethical and Environmental 
Procurement Policy] when asked to cut their budgets, because when there’s a preconceived 
notion that if it’s environmentally preferred or ethically preferred, then it’s got to be more 
expensive. Don’t get me wrong. There are certainly products like that. But our role … is that 
we’ve got to ensure that we justify any type of price premium. And to date, I don’t think 
we’ve accepted a single contract where we see something in the 10 percent range for price 
premium …   

 Local economic development is a motivating factor, as employing local businesses 
and suppliers to provide goods can increase local employment and recycling of spend-
ing within the local economy. Although identi fi ed in the literature (Murray  2001 ; 
Preuss  2007  ) , none of those interviewed indicated that this was a policy driver. 

 The City of Calgary and Metro Vancouver did acknowledge that sustainable 
procurement policy is an evolutionary process and that as new products have come 
to the market, the motivation to increase the number of products purchased with a 
sustainable procurement lens has inherently increased as well. Therefore the new 
products coming to market are motivators for policy implementation. In addition, 
the governments of Richmond, Metro Vancouver, and Calgary all identi fi ed that the 
sustainable procurement policy provided the opportunity to work with their suppliers 
to enhance their relationship through policy and product education. This has a duel 
positive effect of increasing suppliers’ knowledge of meeting the sustainability cri-
terion in the bidding process and increasing supplier and consumer knowledge of 
new product development. This all helps to green the local economy. Finally, the 
environment and health improvements that result from greening the local economy 
are motivating factors unto themselves. 

 The table below lists the reviewed literature on barriers for implementing sustain-
able procurement in comparison with the results from the interviews. Two of the 
themes from the literature were found in the case cities, while one was not found. 
Two new themes were also identi fi ed. This study thus makes a new contribution to 
the literature (Table  3 ).  

 One barrier several authors noted is the lack of municipal funds in the budget 
for sustainable procurement. The interviewed communities all noted the percep-
tion of (or actual) higher costs when purchasing the goods as a barrier to policy 
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implementation. The perception is strong that the sustainable purchased product 
will always be more expensive. There are however several examples where the 
costs are only slightly higher or the same, as is noted in the quote above from the 
City of Calgary. There is a contradiction that exists when the perception is that it 
is always higher, but those that are familiar with the real costs are aware of the 
potential for cost savings. In addition, several interviewees also included the fact 
that there is lack of budget for staff time to complete or implement the policy 
itself. There is therefore a barrier created by the higher cost of implementing a 
new sustainable procurement policy over traditional purchasing processes due to 
increased staff time. 

 The lack of knowledge of the sustainable procurement process is another well-
identi fi ed barrier to policy implementation. The procurement staff and their man-
agement often do not have the necessary skills or knowledge to appropriately 
identify the sustainable product or service. As one respondent in Leire and Mont’s 
article has noted, “Formulating what information is needed is very dif fi cult, 
because it is a ‘moving target’ with continuously developing new products and 
continuous expansion of our knowledge about effects and impacts of various 
materials” (Leire and Mont  2010  ) . This lack of skill set is not just an issue for the 
procurers but the suppliers as well, as they have to create the products to meet the 
most recently imposed standards. This is further elucidated by Purchasing and 
Risk Manager for Metro Vancouver Tracy Husoy, who stated, “Lack of knowl-
edge may be one of the biggest initial barriers. When we introduced this [10% 
weighting for social and environmental factors as part of the bid process] to our 
suppliers … I had a few respondents, during post award de-brie fi ngs say, ‘You’re 
kidding. You really meant that’. So maybe there were a few suppliers that did not 
take us seriously.” 

 In Calgary and Metro Vancouver, the need for suppliers that have a higher knowl-
edge level of sustainable products and the process of sustainable procurement policy 
implementation is acknowledged as a barrier. These cities have well-developed policies 
that are beyond the low-hanging fruits of initial policy implementation. They have 
expressed the need to educate suppliers on alternative procurement processes and 
products to ensure policy implementation of the more ambitious goals. In addition, 
Strathcona County indicates that the public may not be committed to sustainability 
and, therefore, may be a barrier to policy implementation, which was not identi fi ed 
in any of the literature. 

 Another barrier identi fi ed in the literature which has been identi fi ed as a motiva-
tion both in the literature and by several of the interviewees is the lack of political 
will and administrative support from senior levels to implement and maintain these 
policies. This is due to a variety of issues including the lack of education senior 
leaders have on the concept of sustainable procurement and how it can change the 
business-as-usual for their government (Leire and Mont  2010  ) . None of the case 
cities identi fi ed this as a barrier.  
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    5   Conclusion 

 The analysis of the cities and literature indicate that there are several best practice 
lessons for municipalities and suppliers:

   The policy must be a ‘living document’ that continues to evolve, as standards and • 
speci fi cations change.  
  A set of standardized sustainability-related supplier information is useful as an • 
educational tool to overcome the staff knowledge gap (Preuss  2007  ) .  
  Staff and senior leadership education is a key driver to ensuring effective uptake • 
and implementation. Educating senior staff and politicians on the advantages of 
sustainable purchasing is important. Advantages include: greening local economic 
development through local sourcing initiatives, environmental improvements in 
the supply chain, political advocacy, and better product quality through supplier 
development (increased standards equate to better quality of product) (Murray 
 2001  ) .  
  Brie fi ng the suppliers, by educating them on the sustainable procurement policy • 
standards and the scoring systems, will enhance the quality of bids received. 
Pre-bid meetings allow the suppliers to ask any questions at the same time and 
staff can highlight the importance of the sustainable procurement policy in terms 
of the bid scoring.  
  Extended producer responsibility should be a future focus of procurement • 
of fi cers. Working with suppliers to increase cradle-to-grave or cradle-to-cradle 
production processes will help establish the parameters of what is part of the 
sustainable procurement policy.    

 In conclusion, this chapter has provided an extensive overview of the literature on 
sustainable procurement policies, and the motivations and barriers to their implemen-
tation in local communities. This study has identi fi ed two motivations (new product to 
market, and strengthening relationship with suppliers) and two barriers (lack of manu-
facturer or supplier knowledge of sustainability concepts, and lack of public support 
for the perceived higher cost option) that have not been identi fi ed in the literature, 
further contributing to the subject matter on sustainable procurement policies.      
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  Abstract   The City of Raleigh’s commitment to sustainability is the cornerstone of its 
vision for the future. In December 2009 Raleigh’s City Council reaf fi rmed this vision 
in its mission statement, declaring that Raleigh is a “City of Innovation focusing on 
environmental, cultural and economic sustainability,” adding, “We work with our uni-
versities, colleges, citizens and regional partners to promote emerging technologies, 
create new job opportunities and cultivate local businesses and entrepreneurs.” 

 As part of this commitment, the City of Raleigh launched its innovative Green 
Building Training Series, with 12 different courses in varying topics related to the 
built environment. Ensuring Raleigh has a “green collar” workforce trained in cutting-
edge technologies enables the city and its residents to build both greener and smarter. 
To date, the program has provided free training to more than 300 individuals. 

 These free courses provided Raleigh residents and businesses with the tools 
needed to compete in the burgeoning green market. Attendees’ stories are personal; 
many individuals took advantage to retool their skills in a challenging economic 
environment. Courses such as Solar Thermal Installation, Green Plumbing, 
Leadership in Energy and Environmental Design® (LEED®) and Building 
Performance Institute’s Building Analyst provide a competitive edge in today’s 
workforce. Each class in the series also trained City of Raleigh employees, upgrading 
internal knowledge to more easily meet the new LEED Silver standard mandate for 
all new municipal City facilities.  
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  Keywords   Training  •  Workforce  •  Jobs  •  Skills  •  Innovation      

    1   Introduction: Necessity of a Trained Green Workforce 
in Raleigh, North Carolina 

 Located in the region known as “The Triangle,” Raleigh, North Carolina has 
bene fi ted from long-term investments from major educational institutions and the 
Research Triangle Park, an epicenter for technological innovation. While these 
investments resulted in tremendous growth – Raleigh’s population increased more 
than 46%, from 276,093 residents in 2000 to 403,892 in 2010 – they have also 
created a great need for responsible growth management and sustainable building 
practices. Green building certi fi cations, such as Leadership in Energy and 
Environmental Design® (LEED®), have emerged to recognize environmentally 
responsible and healthy building and construction practices. 

 Sustainable building practices also suffuse economic strength and social integrity 
into a community and its workforce. A 2011 study released by McGraw-Hill 
Construction projected that 45% of all design and construction jobs will be green 
by 2014 (Portero  2011  ) . To meet this need, a large segment of the construction and 
real estate workforce will need to be trained in green building practices. The Building 
Performance Institute (BPI), for example, trains construction professionals in 
residential energy ef fi ciency building audits. These audits provide consumers with 
knowledgeable assessments of a home’s energy usage, enabling them to make 
informed decisions regarding updates and projects that will allow their home to 
safely and effectively perform with optimal energy ef fi ciency while deciding their 
preferred payback period of investment. Such practices save residential homeowners 
from costly heating and cooling energy bills while sustaining a workforce with 
evolving skills and knowledge    (Fig.  1 ).   

    2   Case Study: City of Raleigh’s Green Building 
Training Series 

 The City of Raleigh’s Of fi ce of Sustainability was created in 2008 to develop a 
sustainability plan that coordinates all initiatives throughout the City of Raleigh’s 
numerous departments, becoming a resource to the Raleigh community. After securing 
a $3.82 million Energy Ef fi ciency and Conservation Block Grant (EECBG) in 
December 2009 from the U.S. Department of Energy (DOE) (as part of the federal 
stimulus package), the City created its Green Building Training Series. The series 
provided, at no cost, training and certi fi cation targeting the construction industry 
hardest hit by the economic downturn. By December 2011, more than 300 individuals 
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were trained through the series in such classes as LEED, BPI Analyst/HERS, Green 
Plumbing, Solar Thermal Installation, and Solar Photovoltaic, among others. 

 A “train the trainer” component, incorporating educational partners into the 
series, was crucial to the success of the Green Building Training Program. The City 
partnered with two local higher education institutions, Wake Technical Community 
College and North Carolina State University, offering several available seats to staff 
members of both organizations. This component helped to institutionalize innova-
tive curricula, such as Solar Thermal Installation and Green Home Appraisal 
Awareness. Several seats in these classes were also reserved for City of Raleigh 
employees, each an expert in his or her respective  fi eld. Following their participa-
tion, an internal training component was added to train other City employees in 
green practices, energy ef fi ciency and renewable energy knowledge learned from 
the series. This “train the trainer” approach complemented the Green Building 
Training Series and allowed more employees to incorporate these skills into their 
work for the community they serve, making them better stewards to the public. 

 Partnerships were also formed with both St. Augustine’s College and the City’s 
own Community Development department. Both provided empty residential prop-
erties for several BPI courses, a necessary aspect to provide hands-on training for 
BPI participants. Several private citizens of Raleigh made their homes available for 
auditing as well. This opportunity provided homeowners a free energy audit to 
assess the ef fi ciency of their homes while providing the BPI trainers with a crucial 
tool to practice their skills (Figs.  2  and  3 ).    

  Fig. 1    According to the Urban Land Institute magazine, Raleigh took  fi fth place among metropolitan 
areas posting the highest total economic growth. From 2007 to 2010, Raleigh realized 10.5% 
growth in its gross domestic product.  Source : City of Raleigh       
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  Fig. 2    Students perform hands-on installation of rooftop solar panels at Wake Technical 
Community College.  Source : City of Raleigh       

  Fig. 3    BPI participants identify air leakage and solutions during Building Analyst training. 
 Source : City of Raleigh       
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    3   Individual Narratives 

 In all, participant feedback from the series was eminently positive. In an anonymous 
survey response from an August 2011 BPI Analyst Course, a participant stated the 
course had helped to enhance his or her business, adding, “Additional knowledge is 
critical in expanding new opportunities.” Because the Green Building classes accept 
indiscriminately on a  fi rst-come,  fi rst-served basis to all who live, work, or do busi-
ness within the city of Raleigh, the program has attracted participants from diverse 
professional backgrounds. Many participants used the courses to develop and 
improve their business and professional skills. While some participated in the 
classes to broaden their green building knowledge, others took them as an opportu-
nity to change careers entirely. Three Green Building Training participants – Robert 
Funck, Monica Barrett, and Vincent Taylor – shared their stories of how the pro-
gram positively impacted both their personal lives and their careers. 

  Robert Funck : As a social worker during the downturn in the economy, Durham native 
Robert Funck found himself pursuing a different career path in the building and energy 
auditing industry. Recalling a few previous years spent in construction, Funck began 
to investigate a career in sustainable construction and decided to become a certi fi ed 
Building Performance Institute (BPI) Energy Auditor. After initially considering other 
cost-prohibitive training courses, in 2009 a friend recommended Raleigh’s Green 
Building Training Series. Since then, Funck successfully completed the training and 
certi fi cations for both BPI Building Analyst and Building Envelope. 

 “The skills and certi fi cations from these classes really helped to get things jump-
started for my career,” said Funck, who obtained a position as an energy analyst 
at Southern Energy Management, a North Carolina sustainable energy company, 
following his Green Building Training. 

 More than simply a tool for job creation, Funck sees the skills from these classes 
as useful to everyone, adding, “They increase awareness. Energy auditing and 
weatherization are some of the most cost-effective improvements for homes or 
buildings. Knowledge can really change how you approach a home and your impact 
on the environment.” 

  Monica Barrett : Friends dubbed Monica Barrett the “Green Girl” since she opened 
her own green consulting  fi rm, Fini’me Green, in 1999. “It’s a 360 green consulting 
 fi rm, covering every aspect of construction, from furniture to energy usage,” according 
to Barrett. 

 An active participant in the Green Building Training Series, Barrett completed 
courses in solar installation, BPI Energy Auditing, and Green Real Estate Agent 
Training, among others. The Series has impacted her business since she has “been 
able to get into the details of green building.” As an owner of a start-up company, 
Barrett would not have been able to afford this training on her own. Deeming them 
“priceless,” Barrett saw these opportunities as a way to maintain a competitive edge 
in a rapidly advancing  fi eld. “You can never stop learning,” she said, “Innovation 
comes in every area; you’ll get left behind if you stop.” 
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  Vincent Taylor : As a professional at Capstone Civil Group, the largest African 
American civil engineering  fi rm in North Carolina, Vincent Taylor sought training 
in the solar installation  fi eld. After discovering the Solar Thermal course offered in 
June 2011 as part of the Green Building Training Series, Taylor was able to use the 
course as a job creation opportunity. 

 Following the Solar Thermal course, Taylor partnered with the Raleigh Business 
and Technology Center for a solar installation, placing 80 workers on the project. 
He is currently in negotiations for projects in both Durham and Charlotte to put 50 
more people to work; both will require skills learned in the Green Building Training 
Series. “I saw the class as a great way to network; I’ve been able to work with several 
of my classmates on solar projects since,” Taylor stated, adding, “Having the ‘green 
factor’ gives you the extra edge needed in this economy. It’s not just about work – 
it’s about an evolving world.”  

    4   Conclusion: Next Steps 

 Green Building participants such as Taylor, Barrett, and Funck have channeled 
knowledge imparted from the series into their professions, with great success. The 
“train the trainer” component of the Green Building Training Program has also 
given the series a sense of permanence in the Raleigh community. By training staff 
from local educational institutions in classes such as BPI’s Building Analyst and 
Solar Installation, green training practices are now embedded into the organizations 
educating the Raleigh community. Notably, the seed money made available from 
the series allowed North Carolina State University to further develop its own 
sustainably focused curriculum, including a course on Real Estate Energy Awareness. 
The series will continue as an internal program to train and educate City of Raleigh 
employees – sharpening their skills and allowing them to more ef fi ciently use com-
munity resources (Fig.  4 ).  

 Other initiatives originating from the City’s Of fi ce of Sustainability provide 
continued support of the green urban economy through public-private partnerships; 
best management practices in water, energy and waste management; and public 
sustainability education. Partnerships with innovative, locally based companies – 
such as Cree and Advanced Energy – integrate smart grid technology, which encom-
passes all aspects of a community’s energy consumption, giving the Raleigh 
community an economically competitive edge as well as a healthier, more environ-
mentally sound future. The Of fi ce continues to be recognized nationally for such 
partnerships and achievements in green innovation. As a recipient of the national 
2011 Siemens Sustainable Community Award, Raleigh was commended for its 
Green Building Training program and the development of a “green economy.” 

 Ultimately, energy awareness and green building and technology knowledge will 
make Raleigh community members more viable candidates to  fi ll the growing 
demand of careers in the sustainable construction and real estate industries. Green 
building and conservation projects are the building blocks for increased economic 
vitality, energy security, and environmental quality.      
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  Abstract   In 2010, the City of Kyoto revised its regulations on climate change 
mitigation to move towards a more holistic sustainable socio-economic develop-
ment goal. Kyoto showed an improved framework to realize multiplier effects of all 
policies and programs grounded on the view of the environment. In the new regula-
tion, Kyoto sets the ambitious goal to reduce the city’s total GHG emissions by 25% 
by 2020 and 40% by 2030 compared to 1990 levels. Although economic growth is 
anticipated to increase energy demand, Kyoto believes it can achieve this goal with 
the current level of technology through various measures. That is why we – citizens, 
businesses, environmental conservation groups and the local government – will pull 
together to achieve the goals, while spreading the watchword “DO YOU KYOTO?” 
synonymous with “Do you do something good for the environment?”  

  Keywords   Historic city  •  Public involvement  •  Economic instruments      

    1   Introduction 

 The third Session of the Conference of the Parties to the United Nations Framework 
Convention on Climate Change (COP3) was held in Kyoto with the subsequent 
Kyoto Protocol adopted in 1997. Since then, the word “Kyoto” has become a verb 
or a pronoun for “doing something good for the environment” and it has spread 
throughout the world. While this is a great honor, it also puts Kyoto under great 
pressure in their  fi ght against global warming. 
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 Subsequently, Kyoto’s slogan “DO YOU KYOTO?” equates to “Do you do 
something good for the environment?” By featuring the phrase “DO YOU KYOTO?” 
the Kyoto City seeks to join forces with its citizens, businesses, and nonpro fi t 
organizations (NPOs) to address global warming. 

 Measures taken by Kyoto City can inspire neighboring cities and beyond, along 
with in fl uencing national projects and the entire country. Moreover, measures taken 
by cities to address environmental problems are essential for tackling global warm-
ing. Thus, focusing on city level measures is crucial. 

 As a representative of Kyoto, the host city of the UN Framework Convention on 
Climate Change (UNFCCC) COP3 in 1997, this chapter will report on Kyoto’s 
policy framework, enacted ordinances, plans, and practical measures towards building 
a sustainable socio-economic system in Kyoto.  

    2   Kyoto 

 Kyoto has a 1,200 year history. Several strata of cultural and historic properties of 
different ages still exist and are maintained in the city today. Kyoto has prospered while 
seeking to maintain harmony with the surrounding mountain ranges and the local wood 
culture. Kyoto’s citizens value the wisdom of their forefathers and have sought to 
nurture the legacy of the local natural beauty to maintain it for future generations. 

 At present the population of Kyoto is 1.47 million and it is the sixth largest city 
in Japan. It has an area of 828 km 2  of which three-fourth are forests. The downtown 
area is mildly sloped from the north to the south. Kamo River, which runs through 
the center of downtown, features  fi sh that only survive in clean water (e.g. sweet fi sh). 
Kyoto holds 20% of national treasures, temples and shrines, including 14 World 
Cultural Heritage sites. The natural environment has been praised as the “Purple 
Mountains and Clear Water”, and  Kyo-machiya  town houses symbolize the tradi-
tional local living culture. These assets attract annually 50 million tourists. 

 Kyoto has additional attractions. For example, it is known as an innovative 
manufacturing city, where traditional industrial skills and advanced technologies 
have been fused to create various innovations. It is also a university city with 37 
universities and junior colleges. The student college population accounts for 10% of 
the total population.  

    3   Target Setting 

 Kyoto City adopted the “Ordinance on Countermeasures on Global Warming” in 
Japan in 2004. In 2010, the ordinance was amended following a decision by the city 
to become a low carbon society and to reduce greenhouse gases by more than 80% 
in the long term. The amended ordinance advocates the target of “building a sustainable 
socio-economic system” and calls for including environmental aspects in every 
policy and measure implemented in Kyoto. 
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  Fig. 1    Change in the amount of emission of greenhouse gases (GHGs) in Kyoto       

 The city identi fi ed the need to establish a system or framework that allows creating 
synergy effects. In addition, numerical targets were set. For example, the green-
house gas (GHG) reduction of 25% by 2020 and 40% by 2030 compared to 1990 
levels. This is one of the highest targets in the world. To establish a low carbon 
society the ordinance includes the obligation that large enterprises use eco-friendly 
cars, adopt Environmental Management Systems (EMS), use local timber for large 
building constructions, and use renewable energy. 

 Figure  1  shows the change of greenhouse gas emissions of Kyoto since 1990. By 
2009, Kyoto achieved a 21.3% reduction of GHG emissions compared to 1990 
levels. This was the result of cooperation among and enthusiasm of citizens and 
enterprises. Currently, Kyoto has set an even more ambitious target.  

 Figure  2  shows the reduction potential by 2030 for various sectors and measures. 
The  fi gure provides a scenario for reducing greenhouse gases by 40% target by 2030.  

 The potential of the service sector has the largest reduction potential with 34.2%. 
It is followed by transport and households. Measures for reduction include the 
installation of high ef fi ciency electrical equipment by for example using automo-
biles of the next generation, and sourcing energy from renewables. Kyoto is working 
on a strategy to reach the new targets by understanding the problems and potential 
of each sector  fi rst.  

    4   Practical Measures 

    4.1   Popularizing the Solar Photovoltaic System 

 The project “Promoting the Solar Photovoltaic System” is the core project for the 
promotion of renewable energy. In 2003, Kyoto City introduced this subsidy 
program to enable citizens to cover a portion of the costs of a solar photovoltaic 
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system installation. As of November 2011, the city has paid Yen 40,000 (US$520) 
per 1 kW. By the end of 2010, the total number of cases paid out was 857 worth Yen 
213 million (US$2.76 million). Comparing this  fi gure with 2009  fi gures, it indicates 
that the number of cases, the amount, as well as the generation output, have doubled 
(see Fig.  3 ). This project resulted in a reduction of 3,700 t of annual CO 

2
 .  

  Fig. 2    Departmental and modes of reduction countermeasure’s reduction potential (2030)       
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  Fig. 3    Changes taken place in the number of subsidy cases for the house solar photovoltaic 
system       
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 The bene fi ts of this subsidy project include:

    1.    The subsidy is given directly to citizens, so that the program quickly spreads. It 
also contributed to the revitalization of the local economy.  

    2.    Those who have installed a solar photovoltaic system practice energy saving 
more often than before.     

 However, before a solar photovoltaic system is installed, the city veri fi es if the instal-
lation meets the landscape regulations to ensure that the installation adheres to his-
toric and environmental landscape requirements. This is an indispensable element 
for the sustainable and harmonic development of a historic city (see Fig.  4 ).  

    4.2   Local Credit System “DO YOU KYOTO? Credit” 

 The second important initiative is the local credit system. The “DO YOU KYOTO? 
Credit” system started in 2011. The aim of this credit is to promote greenhouse gas 
reduction initiatives among citizen groups, events, shopping-mall associations, and 
medium and small-sized enterprises. In this system, the amount of CO 

2
  emission 

reductions, which are released through the activities of these groups, is recognized 
by the city as a credit. This reduction credit is the used within the city and by large 
businesses to offset their carbon consumption. According to the reduction amount 
of greenhouse gases, a reward/credit is given by the city (see Fig.  5 ).  

  Fig. 4    A photovoltaic panel roof installation       
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 The city then sells these credits to organizers of different events and large enter-
prises, so that they can offset their carbon emission with the purchase of these credits. 
Kyoto City has launched the “Local Production for Local Consumption” project so 
that credits created in Kyoto can be used in Kyoto, and big enterprises  fi nancially 
support local communities, and medium and small enterprises. 

 The advantage of this system is that the reduced amount is valued as an 
economic asset, and contributes to the development of a sustainable local economy. 
Moreover, efforts to reduce CO 

2
  emissions by local communities can strengthen the 

bond and increase trust among the community. The budget for 2011 was Yen 14.2 
million (US$0.18 million   )  .   

    4.3   Bio-Diesel Fuel Production Project 

 A third project is the production of bio-diesel fuel from cooking oil. In 1997 the city 
began to produce bio-diesel fuel utilizing used cooking oil from homes. The city 
used the produced fuel to run garbage collection vehicles and city buses. At present, 
used cooking oil is collected at 1,600 points amounting to 190,000 l annually as of 
2010 (see Fig.  6 , not Fig.  8 ). 

Kyoto
City

3 Authorization of
the credit

4 credit
buying and selling

1 energy saving/
facility renovation

Medium and small sized
industries /Communities

5 credit payoff
= carbon offset

Incentive pay Incentive pay

Reaching
reduction
target/
CSR

Sports even/
Sightseeing

tours

Organizers of the events /
Large industries

cancel 

reduction
efforts

2 CO2 reduction

  Fig. 5    Scheme of the system of DO YOU KYOTO? Credit       
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 In Kyoto, 150 garbage collection vehicles use 100% bio-diesel fuel. Moreover, 
93 city buses run on a mixture of 20% bio-diesel fuel and 80% light diesel. With 
this, 4,000 t of CO 

2
  emissions are saved annually. 

 The important point of this project is not “the production technique” but the 
re-use of cooking oil through a collection system based upon the autonomous support 
by citizens. The involvement of communities in such projects is likely to continue 
(Figs.    7 , and  8 ).     
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  Fig. 6    Changes in the number of used cooking oil collecting points       

  Fig. 7    A used cooking oil 
collection point       
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    4.4   Electric Vehicle Initiative 

 The fourth project is the use of electric vehicles. The aim of this project is to 
promote the use of electric vehicles (EV) and plug-in hybrid vehicles (PHV) to 
reduce greenhouse gas emissions. The city uses three principle measures to promote 
the use of EV in addition to encouraging citizens to use fewer automobiles, more 
public transportation, and enjoy more walking.

    1.    Installation of charging stations for EV vehicles.  
    2.    Program to support citizens and EV enterprises to promote EV.  
    3.    The city uses EV.     

 The budget of this project was Yen 109 million (US$1.4 million) in 2009, Yen 49 
million (US$0.64 million) in 2010, and Yen 35 million (US$0.45 million) in 2011. 

 At present there are 46 charging stations for EV vehicles including 43 200 V 
stations and three rapid charge stations. The city launched the program by providing 
subsidies to taxi and rental car companies and giving  fi nancial support to medium 
and small-sized enterprises, as well as providing tax exemptions for light automo-
biles. In this program, the city purchased  fi ve electric automobiles, which the city 
shares with citizens and enterprises. With this car sharing program 8.9 t of CO 

2
  

emission were cut in 2010. Promoting cars of the next-generation, like EV, is indis-
pensable for establishing a sustainable social and economic system, but should not 
be the sole focus of transport policies (Fig.  9 ).   

  Fig. 8    A Kyoto City facility for used cooking oil fuel established in 2004, producing 5,000 l per day       
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    4.5   Child Education: Children’s Eco-Life Challenge 

 Global warming endangers the survival on earth. Children education is very impor-
tant to promote and build a sustainable social and economic attitude and system. In 
2005 Kyoto City started a global warming curriculum in elementary schools with a 
4-h-class. The pupils learn in the classes about the relationship between global 
warming, their lifestyles, and encourages them to practice eco-friendly lifestyles at 
their home during summer or winter vacation. Such a class is not included in the 
national curriculum, but is an initiative developed by the city and nonpro fi t organi-
zations (NPOs). At  fi rst, Kyoto tried this program in one school and later the num-
ber of schools increased. In 2010 all municipal elementary schools (173 schools) 
adopted this curriculum. The budget for this project was Yen 19 million (US$0.25 
million) in 2010, and Yen 21 million (US$0.27 million) in 2011. 

 The features of this project are:

   Inclusion in the elementary school curriculum.  • 
  Some members of NPOs serve as teachers on environmental issues.  • 
  Cooperation with volunteering local residents.    • 

 With this project 11,000 pupils take the same environmental education classes 
per year. Although it is dif fi cult to measure the effects of this project in terms of 
greenhouse gas reductions, its economic effects are immeasurable when considering 
that these children will play an active role in various  fi elds of the future. In addition, 

  Fig. 9    EV car sharing (renting to citizens and enterprises)       
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Kyoto believes that creating a cooperative society, where children education is 
supported by NPOs and the wider community supports an eco-friendly sustainable 
society of the future.   

    5   Conclusion 

 This chapter reported on selected efforts of Kyoto City to change the city towards a 
more sustainable socio-economic system through a framework of ordinances and 
plans, and  fi ve practical measures. These measures are not intended to bring about 
environmental improvements by investing enormous amounts of  fi nancial capital. 
They are neither there to drastically build a green economic system in the city. They 
are intended to change the citizens’ sense of value in their daily lives. They are 
encouraged to change their lifestyles through economic instruments such as subsi-
dies, rewards and loans. 

 It is needless to say that actions by individuals play a crucial role in changing the 
socio-economic system. The sense of cohesion among citizens, called “ Kizuna ” in 
Japanese, and the norms and values arising from it to solving various problems of 
cities becomes then especially effective. Japan has suffered an astronomical loss of 
property through the East Japan Earthquake in March 2011. In return, we have 
learned many important facts. One of them is to review the economic system, which 
gives priority to ef fi ciency and speed to use this for changing citizens’ lifestyle. 
From now on Japan needs to be more concerned about the Earth and its global envi-
ronment, value its limited resources, love communities and their people, and develop 
a sustainable economy and society. 

 In order to build an eco-friendly socio-economic system, the role of cities is of 
great importance, because they are closest to citizens, enterprises and NPOs. Kyoto 
City talks, thinks, and acts together with the people in various  fi elds. Such 
collaboration is of great value in building a sustainable socio-economic system. We 
hope that “DO YOU KYOTO?” will become a slogan to link cities and countries.          
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