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   Preface   

 In the Anthropocene era, human activity has altered biophysical systems on a 
 planetary scale, accelerating species extinctions, radically changing land cover, and 
contributing to rising global temperatures. Over the last half century, there has been 
growing recognition that the ability of earth’s ecosystems to support unbridled 
resource use is limited. Indeed, many biophysical processes on which we depend 
are presently overburdened, creating new uncertainties about the long-term viability 
of societies. The grand challenge for the coming decades will be to transform the 
ways we think about and act upon the relationship between people and the environ-
ment in order to transition toward a sustainable future. 

 In this book, we focus on three themes that, when combined, contribute to sus-
tainability scholarship and practice. The  fi rst is global environmental change, under-
stood not as unidirectional human degradation of the biophysical world, but as the 
integration of social and ecological dynamics on multiple spatial and temporal 
scales. Global environmental change is meaningful only when we incorporate the 
feedbacks, cascading effects, thresholds, lags, and interactions between societies 
and ecosystems. 

 The second theme is urbanization. We live in the Anthropocene, but we are also 
living in the urban century. Cities are and will continue to be the primary human 
habitat, and urbanization processes will drive and respond to the challenges posed by 
global environmental change. Growing urban populations can create negative pres-
sures on global ecosystems, but as centers of innovation and increased productivity, 
cities can also be the seedbeds of solutions to global sustainability challenges. 

 The third theme of the book is justice. Urbanization and global environmental 
change have created gross inequities, with some people, often the most vulnerable, 
suffering a disproportionate burden of ill effects. A focus on justice, however, can 
ameliorate existing and future inequities while addressing the fundamental norma-
tive underpinnings of sustainability. 

 Sustainability means more than surviving – it is about envisioning a desirable 
albeit plausible future and working toward that goal. The future will be urban and 
dependent on careful management of socio-ecological systems from local to global 
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scales and from near to distant time horizons. We argue in this book that justice is a 
desirable sustainability goal, both from a moral stance and as a framework for 
 reenvisioning the future of urbanization and global environmental change. 

 This book stems from a workshop on linking ecology, environmental justice, and 
global environmental change that we organized for the Open Meeting of the 
International Human Dimensions Programme on Global Environmental Change 
(IHDP) in Bonn, Germany, in 2009. IHDP is an interdisciplinary international 
scienti fi c program that catalyzes and coordinates research on the human dimensions 
of global environmental change. Efforts focus on research, building research capac-
ity, and international scienti fi c networking. IHDP works at the interface between 
science, policy-making, and funding agencies to coordinate and generate scienti fi c 
knowledge on socio-environmental systems and advance understanding of global 
environmental change processes and the consequences for sustainable development. 
At the 2009 IHDP Open Meeting, Fritz Schmuhl from Springer Press encouraged 
us to consider a book project based on the workshop theme. In addition to his 
patience, we are very thankful for his guidance and encouragement in seeing this 
project through to completion. 

 We have bene fi tted a great deal from being part of the Urbanization and Global 
Environmental Change (UGEC) project, a core initiative of the IHDP. The UGEC 
project has been an international leader in promoting the science and practice of 
urbanization and global environmental change. UGEC, through diverse science 
coordination actions, has helped shift scholarly attention toward gaps of knowledge 
regarding the bidirectional interactions and feedback loops between urban areas and 
the global environment. Many of the ideas in this volume originated in conversa-
tions with UGEC steering committee members, project associates, and in meetings 
supported by the project internationally. The National Center for Ecological Analysis 
and Synthesis, sponsored by the US National Science Foundation, provided support 
for three workshops that were incredibly fruitful in developing our thinking on the 
main themes of the book. The Baltimore Ecosystem Study and the Central Arizona 
Phoenix Long Term Ecological Research projects, supported by the US National 
Science Foundation, have helped us push the boundaries of urban environmental 
research and thinking. We also wish to express our thanks for the continued support 
of the Global Institute of Sustainability and the School of Sustainability at Arizona 
State University. As well as housing the UGEC International Project Of fi ce and 
providing key  fi nancial support, the institute and school have created a stimulating 
hub of thinking and practice on sustainability science. This book is very much an 
offspring of that unique and vibrant marketplace of ideas. 

 Christopher G. Boone 
 Michail Fragkias    



vii

   Contents 

           1 Towards a New Framework for Urbanization and Sustainability ..... 1 
   Michail   Fragkias  and      Christopher   G.   Boone    

   2 What Is a City? An Essential De fi nition for Sustainability ................. 11 
   Peter   J.   Marcotullio and       William   Solecki    

   3 Ecology and Environmental Justice: Understanding 
Disturbance Using Ecological Theory ................................................... 27 
   Steward   T.  A.   Pickett,       Christopher   G.   Boone, and       Mary   L.   Cadenasso    

   4 Connecting Environmental Justice, Sustainability, 
and Vulnerability ..................................................................................... 49 
   Christopher   G.   Boone  and      Michail   Fragkias    

   5 Urban Ecology and Nature’s Services Infrastructure: 
Policy Implications of the Million Trees Initiative 
of the City of Los Angeles ....................................................................... 61 
   Stephanie   Pincetl    

   6 Risky Business: Cap-and-Trade, Public Health, 
and Environmental Justice ..................................................................... 75 
   Manuel   Pastor,       Rachel   Morello-Frosch,       James   Sadd, 
and       Justin   Scoggins    

   7 Urbanization, Environmental Justice, and Social-Environmental 
Vulnerability in Brazil ............................................................................ 95 
   Andrea   Ferraz   Young    

   8 Environmental Inequality in São Paulo City: An Analysis 
of Differential Exposure of Social Groups to Situations 
of Environmental Risk ............................................................................ 117 
   Humberto   P.  F.   Alves and       Ricardo   Ojima    



viii

   9 Climate Change Adaptation and Socio-ecological Justice 
in Chile’s Metropolitan Areas: The Role of Spatial 
Planning Instruments ............................................................................. 137 
   Jonathan R.   Barton    

  10 Double Exposure in the Sunbelt: The Sociospatial 
Distribution of Vulnerability in Phoenix, Arizona ............................... 159 
   Bob   Bolin, Juan Declet Barreto,       Michelle   Hegmon,       Lisa   Meierotto, 
and       Abigail   York    

  11 Climate Change, Urban Flood Vulnerability, 
and Responsibility in Taipei ................................................................... 179 
   Li-Fang   Chang,       Karen   C.   Seto, and       Shu-Li   Huang    

  Index ................................................................................................................. 199     

Contents



ix

  Contributors 

     Humberto   P.  F.   Alves       Federal University of São Paulo (UNIFESP) ,   Guarulhos-SP , 
 Brazil      

     Juan   Declet Barreto       School of Human Evolution and Social Change ,  Arizona 
State University ,   Tempe ,  AZ ,  USA      

     Jonathan R. Barton         Instituto de Estudios Urbanos y Terroriales ,  Ponti fi cia 
Universidad Católica de Chile ,   Santiago de Chile ,  Chile      

     Bob   Bolin       School of Human Evolution and Social Change ,  Arizona State 
University ,   Tempe ,  AZ ,  USA      

     Christopher   G.   Boone       School of Sustainability ,  Arizona State University ,   Tempe , 
 AZ ,  USA      

     Mary   L.   Cadenasso       Department of Plant Sciences ,  University of California-Davis , 
  Davis ,  CA ,  USA      

     Li-Fang   Chang       Graduate Institute of Urban Planning ,  National Taipei University , 
  Taipei, Taiwan         

     Michail   Fragkias       Department of Economics ,  Boise State University ,   Boise ,  ID , 
 USA      

     Michelle   Hegmon       School of Human Evolution and Social Change ,  Arizona State 
University ,   Tempe ,  AZ ,  USA      

     Shu-Li   Huang       Graduate Institute of Urban Planning ,  National Taipei University , 
  Taipei, Taiwan         

     Peter   J.   Marcotullio       Department of Geography, Hunter College ,  City University 
of New York ,   New York ,  NY ,  USA      

     Lisa   Meierotto       Department of Anthropology ,  College of Idaho ,   Caldwell ,  ID , 
 USA      



x

     Rachel   Morello-Frosch       Department of Environmental Science, Policy, and 
Management, University of California ,   Berkeley ,  CA ,  USA      

     Ricardo   Ojima       Federal University of Rio Grande do Norte (UFRN) ,   Natal, 
RN   ,  Brazil      

     Manuel   Pastor          College of Letters, Arts, and Sciences, University of Southern 
California ,   Los Angeles ,  CA ,  USA      

     Steward   T.A.   Pickett       Cary Institute of Ecosystem Studies ,   Millbrook ,  NY ,  USA      

     Stephanie   Pincetl          Institute of Environment and Sustainability, University of 
California ,   Los Angeles ,  CA ,  USA      

     James   Sadd       Department of Geology, Occidental College ,   Los Angeles ,  CA ,  USA      

     Justin   Scoggins       Program for Environmental and Regional Equity, and the Center 
for the Study of Immigrant Integration, University of Southern California ,   Los 
Angeles ,  CA ,  USA      

     Karen   C.   Seto       Yale School of Forestry and Environmental Studies ,  Yale University , 
  New Haven ,  CT ,  USA      

     William   Solecki       Institute for Sustainable Cities, Department of Geography, Hunter 
College ,  City University of New York ,   New York ,  NY ,  USA      

     Abigail   York       School of Human Evolution and Social Change ,  Arizona State 
University ,   Tempe ,  AZ ,  USA      

     Andrea   Ferraz   Young       Population Study Center, State University of Campinas , 
  Campinas ,  Brazil       

Contributors



xi

List of Figures

Fig. 3.1 The four components of environmental justice, arranged along 
two axes to describe a conceptual space for the consideration of 
the relationship of EJ to ecological theory. Environmental justice 
exists as two kinds: distributive and participatory. Approaches 
to environmental justice include scholarship and action. Although 
ecologists, as citizens, may participate as activists in environmental 
justice or take part in the environmental decision-making process 
to ensure that ecological knowledge is brought to bear in the 
democratic dialog leading to those decisions we assume that many 
ecologists, as professionals, will most likely participate in the 
scholarship of EJ, making their theory and knowledge available 
in evaluating whether environmental decisions in fact lead to 
equitable distribution of environmental benefits and risks .............. 29

Fig. 3.2 A schematic, general model for the action of agents  and 
controllers on environmental heterogeneity. This model applies to 
the distribution of all environmental hazards or benefits as they are 
heterogeneously distributed across space. However, the examples 
presented in this chapter focus on disturbance. The specific scales 
or intensities of action, the specific agents of disturbance or stress, 
and the nature of the substrate upon which an agent may act all 
must be specified in a model for the impact of disturbance and the 
nature of its control to be understood or predicted. The action of 
the agent and the response of the substrate may be controlled by 
various factors, and this may affect the kind and intensity of 
disturbance that results. Controllers are discussed in the text 
(Modified from Pickett et al. 2000) ................................................. 33

Fig. 3.3 Potential relationships between ecological or biophysical 
and social agents of disturbance or, more broadly, hazard 
and the controllers on the intensity of action of those agents. 



xii List of Figures

The reciprocal interactions between both agents and controllers 
are possible and between social and biophysical agents 
and controllers. Examples of both biophysical 
and socioeconomic controllers are given in the text ........................ 35

Fig. 3.4 A diagrammatic framework for a theory of environmental 
injustice based on Pellow (2000). The schematic, hierarchical 
form parallels that used for ecological theories (e.g., Cadenasso 
et al. 2003). The top level of the hierarchy identifies the process 
of concern as the formation of environmental inequities. 
The second lower level of the hierarchy indicates that rather than 
being a simple “perpetrator-victim” interaction, the formation 
of environmental inequity results from the interactions of multiple 
stakeholders and is based on either environmental racism or a 
resulting environmental inequity. Environmental justice is the 
positive outcome and opposite of either environmental racism 
or injustice. The third or lowest level components of the hierarchy 
describe more fully the nature of the middle level phenomena. 
For example, the kinds of stakeholders or the sources of inequity 
are identified. Note that this framework adds amenities along 
with burdens as potentially inequitably allocated aspects of 
environmental quality (see, e.g., Boone 2002). Ecological 
information on distributive injustice is likely to apply to 
understanding environmental inequity. Similarly, ecological 
methods and data can help evaluate the attainment of 
environmental justice. At the bottom of the diagram, the 
components of the framework are identified as to whether 
they contribute to negotiations that establish environmental 
conditions, identification of the problem of differential 
allocation of environmental benefits and hazards among 
groups, or solutions to differential allocation .................................. 41     

Fig. 3.5 A model template showing the possible interactions 
of the components of the framework for environmental inequity 
(From Fig. 3.4, cf Pellow 2000) through time and identifying 
specific outcomes important to the formation of environmental 
injustice. Starting from the left, a group of recognized, empowered 
stakeholders is assembled. The second step in the model is the 
negotiations among these stakeholders in which their overlapping 
interests are identified. As a result, a set of environmental 
conditions is established. These may be conditions or hazards 
susceptible to being identified and measured by ecologists and 
other scientists. Differential effects may obtain for different social 
or racial groups or for persons residing in different locations. 
Pellow (2000) emphasizes that environmental inequities may arise 
throughout the life cycle of a product or commodity and exist at 
the source, in transit, or where the product is used or disposed. 



xiiiList of Figures

Such differentials are perceived as environmental inequities and 
are subject to measurement or assessment by ecologists and other 
scientists. Where these inequities are seen to affect stakeholders 
who were not identified in the initial negotiations, activism or 
political will may result in a renegotiation of the environmental 
conditions. This process view of environmental inequity 
identifies two nodes of interaction with the science of ecology ....... 42

Fig. 6.1 Major GHG-emitting Facilities in California .................................. 80
Fig. 6.2 Percentage households within 6 miles of any facility 

by income and race/ethnicity California .......................................... 83
Fig. 6.3 Population-weighted average annual PM

10
 emissions 

burden (tons) by race/ethnicity for facilities within 2.5 miles ......... 87
Fig. 6.4 Population-weighted average annual PM

10
 emissions 

burden (tons) by facility category and race/ethnicity 
for facilities within 2.5 miles ........................................................... 89

Fig. 6.5 Top 20 facilities in PM
10

 emissions disparity at 2.5 miles. 
Facility contribution ......................................................................... 89

Fig. 7.1 Location of the city of Curitiba and the three regions studied......... 98
Fig. 7.2 Location of the Baixada Santista Metropolitan Region ................... 101
Fig. 7.3 Mapping of areas susceptible to floods in the São Paulo 

Metropolitan Region ........................................................................ 109
Fig. 7.4 Identification of areas affected by sea level rise associated 

to heavy rain..................................................................................... 112

Fig. 8.1 Example of a shantytown in São Paulo City located 
in valley bottom at the edge of stream, at risk of flooding 
(Photo by Luciana Travassos) .......................................................... 121

Fig. 8.2 Three groups of regions corresponding to three social groups 
living in São Paulo City ................................................................... 123

Fig. 8.3 Spatial distribution of the environmental risk areas 
(near to watercourses and with high slopes) and of the three 
groups of regions (poor, middle class, and high class) in the city 
of São Paulo ..................................................................................... 126

Fig. 8.4 Example of urban sprawl to peripheral environmental risk 
areas in São Paulo City: precarious settlements at the edge of 
Guarapiranga Water Reservoir (Photo by Luciana Travassos) ........ 131

Fig. 8.5 Shantytown located at environmental risk area 
(edge of watercourse) in the city of São Paulo 
(Photo by Luciana Travassos) .......................................................... 131

Fig. 8.6 Slum area located at the edge of watercourse: example 
of association between exposure to environmental risk 
and precarious socioeconomic conditions in São Paulo City 
(Photo by Luciana Travassos) .......................................................... 132



xiv List of Figures

Fig. 8.7 Slum area located on hillside with steep slope: another example 
of association between exposure to environmental risk 
and precarious socioeconomic conditions in São Paulo City 
(Photo by Luciana Travassos) ........................................................ 133

Fig. 10.1 Phoenix metropolitan area.............................................................. 162
Fig. 10.2 Ethnic composition and distribution of TRI hazards sites ............. 169
Fig. 10.3 Spatial dimensions of foreclosure crisis ......................................... 170
Fig. 10.4 Spatial dimensions of projected water insecurity ........................... 171

Fig. 11.1 The geography of Taiwan ............................................................... 182
Fig. 11.2 The typographic characteristics of the Greater Taipei ................... 183
Fig. 11.3 Sub-districts of the Greater Taipei ................................................. 186
Fig. 11.4 Three cases of land use and urban flood control 

in the Greater Taipei ....................................................................... 189
Fig. 11.5 The simulation of flood hazard with rainfall equivalent ................ 193



xv

List of Tables

Table 4.1 Differences in primary approaches and concerns 
of environmental justice, vulnerability, and sustainability ........... 54

Table 6.1 Demographic and other characteristics of neighborhoods 
by proximity to large GHG-emitting facility in California ......... 82

Table 6.2 Characteristics of neighborhoods in a cumulative 
exposure approach ....................................................................... 85

Table 7.1 Poverty, concentration and dissimilarity of the household 
income within Baixada Santista (1991–2000)............................. 104

Table 8.1 Size and participation of the population, by regions, 
in relation to areas of environmental risk and non-risk ............... 125

Table 8.2 Geometrical rates of annual population growth, by regions, 
in relation to areas of environmental risk and non-risk ............... 126

Table 8.3 Comparison of the socioeconomic and demographic 
indicators, by area of environmental risk and non-risk ............... 128

Table 9.1 Expected climate change impacts in major 
Chilean cities (A2 scenario) ........................................................ 146

Table 11.1 Flood events of Greater Taipei .................................................... 184
Table 11.2 Projects and costs for Greater Taipei flood control, 

1982–2005 ................................................................................... 188
Table 11.3 Mitigation and adaptation policies of Taiwan ............................. 195      



   



1C.G. Boone and M. Fragkias (eds.), Urbanization and Sustainability: Linking 
Urban Ecology, Environmental Justice and Global Environmental Change, 
Human-Environment Interactions 3, DOI 10.1007/978-94-007-5666-3_1,
© Springer Science+Business Media Dordrecht 2013

  Abstract   This chapter describes the overall framework that links literatures, ideas, 
and scholars from urban ecology, environmental justice, and global environmental 
change; these subdisciplines have so far remained largely separate but have great 
potential for intellectual synergy.  

  Keywords   Urbanization  •  Urban ecology  •  Environmental justice  •  Global envi-
ronmental change      

    1.1   Introduction 

 The social, economic and physical transformation dimensions of urbanization make 
it “one of the most powerful and visible anthropogenic forces on Earth” (Sánchez-
Rodríguez et al.  2005 ). Many of the most important and signi fi cant changes associ-
ated with the impact of globalization are taking place in urban areas (ibid. 2005). 
Already habitat for half of humanity, cities will absorb more than 90% of future 
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population growth, most of which will occur in poor countries (United Nations 
Population Fund  2007  ) . Rapid population growth concentrated in urban areas has 
signi fi cant implications for the long-term outlook for people and the planet. Urban 
areas are increasingly subject to new challenges and rising social and environmental 
inequities, especially in poor countries; but urbanization offers opportunities for 
developing sustainable solutions to pressing global environmental and social issues.
(Sánchez-Rodríguez  2005 ). 

 This book links literatures, ideas, and scholars from urban ecology, environmen-
tal justice, and global environmental change that have remained largely separated 
but have great potential for intellectual synergy. Urban ecology has undergone 
signi fi cant transformations in the last decade as participants have shifted from a 
focus on ecology  in  cities to ecology  of  cities (Grimm et al.  2008  ) . Treating cities as 
ecosystems in which people and the built environment are integral has opened pos-
sibilities for linking ecological and social dynamics. To date, however, most urban-
ecological studies have focused on local systems. Scaling up  fi ndings from 
experimental plots to metropolitan areas has been a signi fi cant challenge, and few 
have linked to regional or global scales. 

 As a  fi eld, urban ecology has been wary of using scienti fi c  fi ndings for advo-
cacy, yet there is enormous potential for using such research to reach normative 
goals for a sustainable future. In contrast, environmental justice researchers 
(and activists) have been quick to use science to call for action. Over the last 30 
years, environmental justice research has revealed how marginalized groups 
(ethnic minorities, indigenous groups, people in poverty) typically bear most 
environmental burdens. A variety of groups have used such research to shut 
down polluting facilities or reduce the emission of harmful chemicals. The envi-
ronmental justice community has also called for fair treatment and representation 
in environmental decision-making bodies. However, many have noted (see Chap.   3     
by Pickett, Boone, and Cadenasso) that there is little “environment” in environ-
mental justice, as most research and action has focused on the impact of human 
activities, such as polluting industry, on other human beings. In addition, a great 
deal of environmental justice research and action centers around single, local 
case studies. Similar to urban ecology, most environmental justice research has 
not scaled up to generalize about environmental justice processes at regional or 
global scales. While the environmental justice movement has expanded to other 
countries, the vast majority of research is based in the United States, and few 
studies link local struggles to larger global processes. Global environmental 
change (GEC) research, on the other hand, works to explicitly link local and 
global and human and natural processes. While GEC offers an integrative frame-
work, it could bene fi t from the detailed scienti fi c work of urban ecology and the 
explorations into social dynamics and normative stances of environmental justice. 
Most critically, by linking ideas, theories, and frameworks from the three  fi elds, 
this book will offer new insights on promising integrated pathways toward urban 
sustainability (see Chap.   4     by Boone and Fragkias).  

http://dx.doi.org/10.1007/978-94-007-5666-3_3
http://dx.doi.org/10.1007/978-94-007-5666-3_4
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    1.2   Progress So Far: A Landscape of Thematic Linkages 

 Urban areas are complex, dynamic systems that reproduce and are produced by 
interacting socioeconomic, geopolitical, environmental, and ecological processes at 
multiple scales. These interactions create a diversity of impacts that can be grouped 
into two broad categories: those originating in urban areas that affect global envi-
ronmental change and global environmental change that affects urban areas. 
Urbanization has started to become visible in the analysis of global environmental 
change, but the majority of research continues to focus on how urban areas impact 
global environmental change. In particular, the bulk of GEC research has focused on 
urban contributions to greenhouse gas emissions and biodiversity loss. Increasingly, 
however, more attention is being devoted to the study of the impacts of global 
environmental change on urban areas and the people who live in them, as well as 
responses in urban areas to GEC. 

 In discussing global environmental change, we should not overlook the change 
of human living conditions that has occurred through the global shift from rural to 
urban settlements – a de fi ning global trend of the last 100 years. Importantly, most 
of the future world population growth up to 2030 is projected to occur in the rap-
idly growing cities of poor African and Asian nations (around 80% of the total) as 
well as in Latin America. Africa is urbanizing more quickly, and Asia is urbanizing 
with larger absolute gains than the rest of the world’s regions. In China over the 
next 15 years, 350 million people will be added to cities, a number larger than the 
current total population of the United States. This will bring the total urban popula-
tion in China to one billion, while increasing the number of cities with more than 
a million to 221. While we expect an increasing number of megacities (cities with 
population of over 10 million people), they are expected to contain approximately 
the same proportion of the world’s urban population – around 15%; the majority of 
future urbanites will live in rapidly growing medium-sized or small developing-
world cities, subject to many present-day urban pathologies (UN  2008  ) . Not only 
will urban areas of primarily medium size absorb the majority of future urban 
growth, but the majority of the new urban residents are expected to be poor. While 
slums already constitute about 41% of urban living con fi gurations in the develop-
ing world, urban growth in certain regions will come about with the formation of 
new slums. The actual effect of climate change on poor and vulnerable urban resi-
dents will depend on multiple stressors and a con fl uence of factors, such as the 
level of economic development of a city and its nation, the pace of demographic 
change, various ecosystem factors, urban spatial structure and function, and the 
wider institutional setting. 

 Today it is clear that urbanization is occurring faster and at larger volumes in loca-
tions that are at lower stages of economic development and face rapid demographic 
changes. City systems will continue to disproportionately affect ecologically fragile 
areas and contribute to the loss of agricultural land compared to other systems. 
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Urban growth is expected in coastal and arid ecosystems,  particularly sensitive 
to the effects of climate change. Sprawling urban development is projected as a 
dominant trend (although this could be reversed by spikes in oil prices). Urbanization 
hotspots lack functions such as durable housing, access to improved water, key 
resources, and sanitation and suffer from the ill effects of overcrowding, high levels 
of unemployment, and social marginalization. Institutional support in these hotspots 
is typically weak and ineffective, lacking the rule of law and accountability while 
hampered by endemic corruption. Such factors, operating in concert with climate 
change impacts, create “stress bundles” that increase the probability of climate 
change as a dangerous phenomenon. These stresses are not con fi ned to urban areas. 
Since cities connect nodes of production and consumption in regional and global 
networks, climate change stresses can ripple through other places and wider regions 
(Sánchez-Rodríguez et al.  2005  ) . 

 Climate change is currently at the forefront of GEC realities. Through the efforts 
of communities such as the IPCC and its 2007 4th Assessment Report, we know that 
the increase in globally averaged temperatures is indisputable and that since the 
mid-twentieth century is very likely (90–99% chance) that most of the increase is 
anthropogenic. Other than the general increase of temperatures, sea level and fre-
quency of natural catastrophes, and levels of economic losses, the collection of 
available conservative climate change models shows that it is very likely that hot 
extremes, warm spells and heat waves, will continue to become more frequent over 
most land areas; that heavy precipitation events will become more frequent over 
most areas; that it is likely that the area affected by droughts will increase; and that 
future tropical cyclones will become more intense, with larger peak wind speeds 
and heavier precipitation but uncertain change of total number (IPCC  2007  ) . 

 Urban areas have begun to be considered a central element in the responses to 
climate change during the last few years due to a combination of factors of oppor-
tunity and risk. As the rapid urban transition to four billion urban inhabitants world-
wide will occur (three-quarters of the population) by 2030, particularly in poor 
countries, the fact that between 50 and 80% of GHG emissions already originate in 
cities comes sharply into focus. On a positive note, cities are (or can be) places of 
economic growth and social well-being, important nodes for today’s globalization, 
and the nexus of production, commerce, and gateways to the world’s economy 
(Sanchez-Rodriguez et al.  2005 ). They are also potentially ef fi cient users of infra-
structure and resources due to economies of scale, promoters of more ef fi cient urban 
forms and functions, and prime spaces for intervention. In cities there exist oppor-
tunities to change production and consumption patterns in order to reduce adverse 
effects on GEC and promote renewable sources of energy. Local strategies in metro-
politan areas can lead to more local and global sustainable solutions. 

 Scholars have begun to explore complex links between ecology and environmen-
tal justice through new integrated, collaborative, transdisciplinary, and synthetic 
research on the dynamics of socio-ecological systems. In bridging the gap between 
ecology and environmental justice (EJ), researchers have focused on the intersec-
tion of questions on how to deal with limited resources and ecosystem services and 
how to increase equity and establish social cohesion at various levels; several key 
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components of EJ are relevant (Shrader-Frechette  2002 ; Pickett et al.  2007  ) . 
First, and at the core, is the component of distributive justice, which seeks to 
understand the distribution of environmental bene fi ts and threats in relation to 
social groups, de fi ned most often by race, ethnicity, and class. In many cases 
globally, communities characterized by both ethnic and class disadvantage live 
near environmentally threatening sites or under the threat of various environmental 
hazards. Second is the issue of participative justice, examining fairness and partici-
pation in environmental decision-making. At the local level, voices of marginal-
ized groups are frequently not heard even in cases that have a direct bearing on 
marginalized groups’ local environmental conditions, livelihoods, and quality of 
life. Transnational waste transfers and “biopiracy” of genetic material by inter-
national agencies and corporations are two global scale examples of participative 
injustice, where affected parties have little to no voice in decisions and actions 
(Pellow  2007  ) . 

 While international pressure mounts for fast action toward established green-
house gas (GHG) emission targets, populations with threatened livelihoods due to 
irreversible climate change and its expected shorter-term effects have to start con-
sidering adaptation options. As is the case with the majority of environmental prob-
lems facing humanity, anthropogenic climate change affects disproportionately 
the poor and marginalized across different scales – regions, nations, cities, and 
neighborhoods. While clearly climate change effects result in both winners and 
losers, the nations and cities that have been the largest emitters of GHGs for the 
last 100 years will not experience the bulk of the negative effects of climate 
change. The “goods” and “bads” of anthropogenic climate change are not distrib-
uted uniformly across populations in the developed and developing world or even 
across populations within developed countries and LDCs. Poor nations and popu-
lations have a reduced or nonexistent adaptive capacity that would help them pro-
tect themselves from the effects of climate change and thus face increased levels 
of vulnerability. At the same time, poor and marginalized urban residents world-
wide often do not have a strong voice in the political arena with resulting weak 
representation in national and subnational policymaking. Environmental justice 
offers a mature and robust framework for citizens, policymakers, and scholars to 
understand the patterns and dynamics of uneven consequences of global and local 
environmental change.  

    1.3   Toward a Synthesis 

 This book adopts a broad view of environmental justice that incorporates distribu-
tive and participative justice, as well as an understanding of the social, economic, 
political, and cultural contexts of environmental problems, struggles, and resistance. 
It advances environmental justice scholarship by linking it to ecology and global 
environmental change and in doing so provides a framework for urban sustainability 
that is just and equitable (Boone  2008  ) . 


