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EDITORIAL

Climate justice and the built environment
Sonja Klinsky1 and Anna Mavrogianni2
Highlights
Climate justice is explained and explored in relation to how decisions about the built environment
in the climate context intersect with human wellbeing. Key features in the built environment are
identified that impact upon climate injustice. Specific processes, decisions and actions are identified
to reduce these injustices and to reduce current gaps both in knowledge and practices. A conceptual
and practical context is provided for integrating concerns about climate justice into research and
decision-making about the built environment by addressing four underlying questions: 1. What
is climate justice and why is it a significant issue? 2. Why is the built environment important
in addressing climate injustice, and why is climate justice essential for the built environment
community to consider? 3. What processes can be used to reduce inequities and injustices in the built
environment? 4. What roles might the academic community, governmental entities, and practitioners
in construction, design and real estate, have in facilitating deeper integration of climate justice?
A capabilities approach is proposed to systematically uncover and address underlying patterns of
injustice. A multi-valent approach involving distributive, procedural and recognition justice can
be harnessed to constitute a justice framework. A process of change is needed to: (i) reframe,
reposition and extend current built environment research to engage with wider issues of justice,
(ii) build and make accessible the evidence base for the identification and mitigation of inequities
in climate risk exposures, vulnerabilities, and effective and equitable adaptation pathways and (iii)
define responsibilities for different actors.
Keywords: adaptation; built environment; cities; climate justice; equity; human development; poverty;
resilience; social justice; vulnerability

1. Introduction
It is widely acknowledged that questions of justice are embedded in every aspect of climate change, and that ongoing
and future anthropogenic climate change will exacerbate inequities worldwide. Cumulative global emissions have
been dominated by processes of industrialisation from the Global North, leaving limited atmospheric space for similar
processes in the Global South if atmospheric concentrations are to be kept below levels that would lead to a 1.5 or
2°C change in global average temperature. Simultaneously, global climate change impacts including sea level rise and
increases in the frequency and severity of extreme weather events are also uneven across and within countries (IPCC
2018). Both extreme events and slow onset impacts can harm infrastructure, present significant financial challenges to
communities, and generate a myriad of health and wellbeing implications. Such health impacts can include immediate
threats to life, changes in long-term conditions including asthma and heat-related stress, challenges to mental health,
and shifts in disease vectors (Watts et al. 2019). Climate change will also function as a ‘risk modifier’ in the built
environment, exacerbating inequalities and inequities associated with indoor environmental exposures, such as excess
indoor temperatures, indoor air pollution, contaminated water, allergens and mould (Vardoulakis et al. 2015).
This special issue presents climate justice studies by seven groups of researchers. The papers, which were selected from
36 submitted abstracts, describe work conducted in Australia, Germany, Kenya, Poland, the UK and the US (Table 1).
They describe a range of approaches for understanding the manifestations of climate injustice in the context of the
built environment and identify specific processes, decisions and actions that can be taken to reduce these injustices.
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Table 1: Articles in this special issue ‘Climate Justice: The Role of the Built Environment’, Buildings and Cities (2020),
1(1); guest editors Anna Mavrogianni and Sonja Klinsky.
Authors

Title

DOI

S. Klinsky & A. Mavrogianni

Climate justice and the built environment

10.5334/bc.65

M. Baborska-Narozny, M. Szulgowska, M.
Mokrecka, A. Chmielewska, N. Fidorow-Kaprawy,
E. Stefanowicz, K. Piechurski & M. Laska

Climate justice: air quality and transitions from
solid fuel heating

10.5334/bc.23

N. Willand, T. Moore, R. Horne & S. Robertson

Retrofit poverty: socioeconomic spatial disparities
in retrofit subsidies uptake

10.5334/bc.13

C. Schünemann, A. Olfert, D. Schiela, K. Gruhler,
& R. Ortlepp

Mitigation and adaptation in multifamily housing:
overheating and climate justice

10.5334/bc.12

Z. Hamstead, P. Coseo, S. AlKhaled, E. F. Boamah, D. Thermally resilient communities: creating a
M. Hondula, A. Middel, & N. Rajkovich
socio-technical collaborative response to extreme
temperatures

10.5334/bc.15

M. Patrick, G. Grewal, W. Chelagat & G. Shannon

Planetary health justice: feminist approaches to
building in rural Kenya

10.5334/bc.18

S. Axon & J. Morrissey

Just community transitions? Social inequity,
vulnerability, and unintended consequences

10.5334/bc.14

U. Passe, M. C. Dorneich, C. Krejci, D. Malekpour,
B. Marmur, L. Shenk, J. Stonewall, J. Thompson
& Y. Zhou

Urban modelling framework for climate
resilient energy use decisions in low-resource
neighbourhoods

10.5334/bc.17

Despite this breadth, the special issue also reveals some gaps both in our knowledge and practices. Accordingly, it
aims to initiate a process of change and discussion that will ultimately break disciplinary silos in order to: (1) reframe,
reposition and extend current built environment research to engage with wider issues of justice; and (2) build the
evidence base for the identification and mitigation of inequities in climate risk exposures, vulnerabilities, and effective
and equitable adaptation pathways.
This editorial places these papers in context and provides a starting point for more fully integrating concerns about
climate justice into research and decision-making about the built environment. It was motivated by considering four
underlying questions of direct relevance to those in the built environment community:
• What is climate justice and why is it a significant issue?
• Why is the built environment important in addressing climate injustice, and why might climate justice be essential
for the built environment community to consider?
• What processes can be used to reduce inequities and injustices in the built environment?
• What roles might the academic community, governmental entities, and practitioners in construction, design and
real estate, have in facilitating deeper integration of climate justice into work on the built environment?
Building from these underlying questions, this editorial considers the major dimensions of climate justice, and
maps some of the ways in which decisions about the built environment in the climate context intersect with human
wellbeing. Using a capabilities lens (Sen 1999, 2005) combined with a multivalent approach to justice, it then proposes
a framework to help those in the built environment community more systemically locate their work within the scope
of considerations about justice in the climate context. The end of this editorial issues key challenges for the academic
community, construction and real estate sectors, governments and communities.
2. Dimensions of climate injustice
The central claims of climate injustice involve four key interconnected dimensions. The first is that there are vast
disparities in causal responsibility for greenhouse gas (GHG) emissions that have cumulative driven climate change.
The US alone is responsible for 26% of all cumulative emissions since the industrial revolution, and the EU is similarly
responsible for 23%. Meanwhile, despite having much larger populations, India’s total cumulative emissions are only
about 3% of the global total, while even China is responsible for only 12% (Gütschow et al. 2016). These disparities
become even more stark when considered on a per capita basis. Cumulative emissions are particularly relevant from a
built environment perspective because these accumulated emissions result from the creation and use of hospitals and
roads, railways, housing, schools, factories, office towers, etc. While emissions themselves are invisible, the benefits they
have yielded are distinctly embodied in daily life, have accumulated unevenly, and cannot be ignored in any discussion
about the built environment and climate justice. Historical responsibility for climate change has been a central part of
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all debates about climate justice (Agarwal & Narain 1991; BASIC Expert 2011; LaRovere, Valente de Macedo, & Baumert
2002) and is unavoidable, especially in light of its intersection with other dimensions of climate injustice.
The second and third dimensions of climate injustice are inextricably entwined: (1) climate impacts are unevenly
distributed as is (2) vulnerability to these impacts due to pre-existing patterns of privilege and marginalisation (Field et
al. 2014; Tschakert et al. 2013). Low income, socially and economically marginalised communities, individuals suffering
from chronic diseases or social isolation, older and young people, and vulnerable populations will be disproportionately
affected by climate change due to their limited ability to adapt (Baker 2012), and these variables operate within
domestic and international spheres. Many of those with least resources will face the most intense climate impacts, and
insufficient climate action will negatively affect the achievement of the United Nations’ (UN) Sustainable Development
Goals (SDG) promoting the wellbeing of people in developing countries and low income and marginalised communities
within wealthy countries (UN 2015). For instance, when Hurricane Katrina (2005) hit New Orleans 1200 people died.
The highest proportion of victims were people aged 65 and over; African Americans were significantly over-represented
amongst the victims across all age categories (Sharkey 2007). Moreover, African Americans were less likely to have
returned to New Orleans as they had proportionally experienced more intense housing losses (Fussell, Sastry, &
VanLandingham 2010), a permanent migration which represents profound and uneven loss. The depth of inequality
from extreme events is intensified even further in countries with fewer resources. A relatively comparable storm with
Hurricane Katrina in the Philippines, Typhoon Haiyan (2013), left at least 6300 dead. Six years afterwards, socioeconomic
inequalities amongst survivors continued to shape the nature of recovery (Madianou 2015).
The asymmetry of inequities in vulnerability between and within societies is a particularly sharp form of injustice.
Many of those who are most vulnerable have contributed least to climate change and many of the processes fuelling
systemic inequalities are tied to the accumulation of wealth and privilege that resulted in climate change in the first
place (Cameron 2012; Haines et al. 2007: 200; Islam & Winkel 2017). Industrialisation and infrastructure development
of parts of the world has been supported through exploitation in others. For instance, fossil fuel development in its
current form across North America would not be possible without the expropriation of Indigenous territories through
settler colonialism (Whyte 2020). The relationships between industrialisation, colonialism, slavery and global capital
accumulation (Malm 2013) are not neatly linear but they are deeply entwined. Acknowledging these connections
may be essential for designing strategies capable of moving towards more just arrangements at a fundamental level.
These interconnections have long been articulated by climate justice activists (CJN! 2004; ICJN 2002) but remain only
tentatively recognised in broader scholarship, although this is changing as people come to more deeply interrogate the
causes and potential strategies for ameliorating climate injustice (Cameron 2012; Grear 2014; Saad 2017; Whyte 2020).
The fourth justice dimension is that temporal, social and spatial distance separates the causes and effects of climate
change. Those who have benefited from emissions and those who are most harmed are segregated from each other
by social or physical distance and time. This generates new problems for decision-making and accountability. People
outside of a given jurisdictional boundary, those inside a boundary but who are not recognised (i.e. those without
documentation or citizenship, or those experiencing systemic discrimination), or those who are not yet born may
be excluded by decision-making representatives and analysts as they are not held directly accountable to them. The
widespread exclusion of those who are most vulnerable within jurisdiction-specific decisions almost by definition
presents profound challenges for procedural justice. How should future people or those who reside outside of any
particular jurisdictional boundary—neighbourhood, city, country, region—be recognised or represented in decisionmaking? There is good reason that philosopher Stephen Gardiner has long since identified climate change as a ‘perfect
moral storm’ (Gardiner 2006).
Actors in any given system have specific rights and responsibilities, and some may hold moral claims against others
for failing to uphold their responsibilities. While observations of inequities are important, a focus on justice opens up
consideration of both the underlying processes by which inequities are generated and the responsibilities different
actors have within this. A climate justice approach can provide an analysis which is actionable based on understanding
whose rights and responsibilities are at play in any given situation and how they are related. Examples of this might
include not only identifying why particular people are unusually vulnerable to a specific climate impact, but who has
specific responsibilities to address these vulnerabilities. Such responsibilities can be based on some causal connection
through climate change or some other pre-existing relationship (such as systemic discrimination) or because of roles
which come with specific obligations, such as a government’s obligation to provide essential services, or a contractor’s
obligation to ensure the long-term safety of a building. In the built environment context, key actors with responsibilities
might include individual people or categories of people, such as residents and clients, designers, service providers,
contractors and builders, along with decision-makers representing all levels of collective organisations, such as local to
national governments, corporations, and civil society organisations.
3. The built environment and climate injustice
Due to the pace of climate change and the urgency of efforts to avert it, interrogation of the intersection between
justice, the built environment and climate change is a timely arena of enquiry. The built environment is where most
people work, live and play; it is literally built into the fabric of society and will be central to both climate mitigation
and adaptation to climate impacts. From a mitigation perspective, the built environment is a significant contributor
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of GHG emissions globally, which makes it a key sector to include in any mitigation efforts. As of 2016, residential and
commercial buildings accounted for 17.5% of GHG emissions globally (WRI 2020). From an adaptation perspective,
many climate impacts occur at the level of cities, neighbourhoods or individual buildings, making the built environment
a central locus for adaptation planning and decision-making. In both contexts, three key features underpin the inherent
relationship between climate injustice and the built environment; (1) long time-frames involved; (2) the embedded
accumulation of privilege and disadvantage within the built environment; and (3) the tight synergies between broader
health and societal benefits with climate-friendly approaches to the built environment. Each is briefly considered below.
3.1. Long timeframes

Decisions about the built environment are particularly important in the climate context due to the longevity and path
dependency of the building stock and infrastructure. Built infrastructure lasts for a long time: any decision taken now
will continue to shape surrounding decisions for many years—50, 100 or more. The diversity in building stock turnover
rates needs to be considered as part of any climate change adaptation or mitigation pathway. Whilst the building stocks
of ‘mature’ economies are characterised by slow demolition and replacement rates (Power 2008), those of growing
economies (e.g. India, China, Africa) have much shorter building life expectancies and will be building rapidly over
the next 10–20 years. By way of illustration, the average building lifespan in China is estimated to be 25–35 years as
opposed to 70–175 years across European countries (Marsh 2017; Sandberg et al. 2016; Wang, Zhang, & Wang 2018). In
addition, decisions about the types of housing, industrial centres or neighbourhood design result in commitments to
particular forms of energy and ways of life that are difficult to shift and, thus, result in a diversity of social, economic,
energy, resources, and physical path dependencies. Taking a climate justice approach to questions about the built
environment can inform efforts to avoid maladaptive responses to climate change and lock-in measures that will play
out for a longer period of time, and to promote decision-making that seeks to move towards a more just society in
which all can flourish (Kelman 2020).
3.2. Embedded accumulation

The interaction between climate change and pre-existing patterns of cumulative privilege and disadvantage that have
been embedded in the built environment raise questions about the extent to which adaptation or mitigation decisions
will reduce or increase the inequalities already being experienced across societies. A growing body of literature has been
highlighting the urgent need to broaden the focus from the ‘vulnerable’ in society to include critical reflection about
systemic inequalities and structural vulnerabilities (Tschakert et al. 2013). This is particularly important for the built
environment sector where decision-making processes are multilayered, interconnected and complex. A wide range of
different actors is usually involved (national, regional and local governments, clients, designers and contractors, service
providers, communities), often with conflicting agendas and priorities. The potential for pre-existing inequities to
deepen climate impacts in all countries is increasingly well documented across a wide range of dimensions immediately
related to the built environment including heat stress (Byrne et al. 2016); access to public open space and shade coverage
(Mitchell & Chakraborty 2015; Kolosna & Spurlock 2019; Smith & Henríquez 2019; Wilson & Chakraborty 2013); and
access to essential services (Gibson 2019; Hale 2019), to name a few.
3.3. Wellbeing and built environment synergies

The creation of sustainable local communities, low-carbon buildings and active transport are expected to have wider
health and social benefits. As stated in the Marmot Review (Marmot et al. 2010), social inequalities in health should be
tackled alongside climate change, and these two aims are ‘entirely compatible’. A series of Lancet papers published in
2009 (Friel et al. 2009; Markandya et al. 2009; Smith et al. 2009; Wilkinson et al. 2009; Woodcock et al. 2009) explored
the potential for climate change mitigation policies to result in public health improvements, thus strengthening the
case for the socioeconomic benefits of climate change mitigation policy (Deng et al. 2017; Gao et al. 2018; Haines et al.
2009; Milner et al. 2020; Vardoulakis et al. 2015). Similarly, public health-focused climate change adaptation strategies
at the urban level, such as urban shading, and spaces that encourage physical activity and social connection, have been
shown to have appreciable co-benefits, such as improvements in social capital, mental health improvements, reduced
obesity and cardiovascular disease (Cheng & Berry 2013).
Many have argued that there are important synergies between the previously disconnected targets of climate change
driven policies in the built environment sector and energy poverty reduction, and that these should be more strongly
linked in both research and policy (Tozer 2020; Ürge-Vorsatz & Tirado Herrero 2012). There is a significant body of
evidence demonstrating that, if developed and implemented appropriately, GHG emissions reduction strategies in
the building stock have the potential to reduce underlying social and health inequalities, and help eradicate poverty.
Energy efficiency improvements in low income housing, such as thermal insulation, has been found to improve
indoor thermal conditions, perceived health and sense of wellbeing, and doctor/hospital appointments for respiratory
conditions (Howden-Chapman et al. 2007). Although high energy efficiency standards, such as Passivhaus, may be
routinely dismissed as non-affordable, recent research has demonstrated the potential to reduce construction costs
through multi-objective optimisation, thus increasing their feasibility as a social housing option that could help reduce
fuel poverty (Forde et al. 2020). However, it has been emphasised that, for climate change mitigation policies to avoid
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unintended consequences in relation to existing inequalities, a ‘pro-poor’ approach needs to be adopted (Markkanen &
Anger-Kraavi 2019).
An example of a programme that has placed systemically marginalised communities at the centre of its planning
in order to purposefully reap synergistic benefits from climate action is the Portland Clean Energy and Community
Benefits Fund (PCEF). Community led and governed through a social norm of consensus and frontline leadership, this
initiative addressed immediate community needs through a broader climate justice lens that included the creation of a
consistent and long-term funding source for renewable energy, energy efficiency, green infrastructure and jobs training
projects (Mondainé & Lee 2020).
Despite these potential synergies, several concerns about injustice stemming from both mitigation and adaption have
emerged. For instance, in the mitigation context, although retrofitting is clearly an important element of increasing
energy efficiency and alleviating fuel poverty, the potential for retrofit access opportunities and associated benefits are
unevenly distributed due to differences in income and wealth or to the landlord–tenant relationship (Camprubí et al.
2016; Gillard, Snell, & Bevan 2017; Schaffrin 2013; Teli et al. 2016). Similarly, winter energy poverty and climate policies
may have regressive implications for low income households (Mallaburn & Eyre 2014). As global temperatures increase
and overheating risk becomes an increasing concern, several authors have also highlighted the need to identify and
quantify summer fuel poverty in temperate climates (Escandón, Suárez, & Sendra 2019; Sánchez-Guevara Sánchez et al.
2017; Tabata & Tsai 2020; Thomson et al. 2019). Vulnerable households are often likely to live in a dwelling prone to
overheating located within urban heat islands with poor green and blue infrastructure, and have limited cooling means,
e.g. limited ventilation due to outdoor air pollution, noise, unsafe conditions or poor building design (Romero Lankao
& Qin 2011). Heat events and air pollution disproportionately affect disadvantaged groups on the basis of income, age,
ethnicity and marital status (Willers et al. 2016). The potential for greening efforts—including increasing green space
and updating building energy efficiency—to drive gentrification and displacement of low-income households is another
theme that has increasingly been recognised within this nexus (Cole et al. 2017; Wolch, Byrne, & Newell 2014).
Justice concerns have also emerged from discussion about climate adaptation in the context of the built environment.
The most pressing of these has been exclusionary adaptation, e.g. adaptation planning that excludes informal settlements
or communities with limited political power (Henrique & Tschakert 2019). Similarly, interest in green infrastructure
both as a mitigation and adaption measure has been attended by concerns that the benefits may serve only some
populations and, such as gentrification, result in the displacement of vulnerable people (Anguelovski, Irazábal-Zurita,
& Connolly 2019; Turan 2018).
This special issue recognises the twin potentials that the built environment holds: the built environment can intensify
injustices but also potentially address them in the climate context.
This editorial combines the capabilities approach with a multivalent focus on justice in order to develop a framework
that could be used by researchers, practitioners and decision-makers to identify both potential climate justice concerns
that emerge in the context of the built environment and actionable points of intervention that could help move towards
more just arrangements.
4. A capabilities approach
Identifying systemic justice concerns and finding intervention points can be challenging. An abstract level of claims
about justice may miss concrete opportunities for change. But focusing solely on concrete details can also flatten the
analysis and fail to uncover underlying patterns. One of the benefits of focusing on the built environment from a
climate justice approach is the centrality of this sector to core concerns of human safety, mobility and basic wellbeing.
Concern with human flourishing is at the heart of all the dimensions of climate justice identified above. The notion
of capabilities provides a useful starting point for making the implications of climate justice claims more visible in
actual decision-contexts. The capabilities approach starts with the recognition that human flourishing requires the
ability to access and benefit from a range of opportunities and resources. While the exact manifestation of capabilities
may vary and has been the subject of some debate (Nussbaum 2011; Sen 1999), a capabilities approach can be useful
for identifying how concrete decisions about the built environment in the context of climate change could enhance
or threaten human wellbeing. The Human Development Index (HDI) is one rough metric built on this notion and can
be helpful at identifying broad trends, but focusing more in-depth on specific capabilities may have some benefits,
particularly from the perspective of individuals and decision-makers having to make decisions. Table 2 provides a few
examples of how mitigation and adaptation strategies in the context of the built environment interact with commonly
cited capabilities. Each strategy contains both opportunities and challenges for justice. For instance, while a positive
adaptation strategy might include proactive decisions about how to protect residential areas from extreme events
or long-term climate impacts, the failure to do this, or to do this for some and not others, or possibly why some
communities are vulnerable in the first place while others are not, raise concerns about injustice.
Table 2 makes clear the built environment can enable or inhibit capabilities for people to flourish. If investigated
through a justice lens, deeper levels of the challenge are revealed. What capabilities have some secured access to
through use of atmospheric space—manifest as things such as access to schools, hospitals, transportation systems,
office buildings and safe homes—that have been denied to others? How does differential experience of benefits and
burdens occur? Which capabilities, and for whom, are put at risk through particular climate impacts? How do climate
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Table 2: Examples of the interactions between climate change mitigation and adaptation strategies in the built
environment and human flourishing capabilities.
Built environment support
for capabilities

Climate change mitigation strategies

Climate change adaptation strategies

Health: ‘A state of complete physical, mental and social wellbeing and not merely the absence of disease or infirmity’
(WHO 1948)
The capability of health in the built environment context includes not only the provision of adequate protection from harmful
pollutants, thermal extremes, noise and safety hazards, both indoors and outdoors, but also the provision of services that allow
people to accomplish their desired tasks safely and efficiently without physical or mental distress, and to promote physical and
mental health and wellbeing (IWBI 2016; Perdue, Stone, & Gostin 2003). Recognising the inextricable link between human health
and a healthy environment, ensuring people enjoy health, includes all large-scale environmental protections from the regional to
the urban to the building scale
Outdoor environmental quality
at multiple scales (global to
neighbourhood): including control
of greenhouse gas emissions, all
pollutants of air, water and land

Minimise environmental costs (proximate
and distal) of all infrastructure

Protect proximate and distal landscapes
and built environment from climate change
impacts (e.g. heatwaves, droughts, floods,
storms etc.) without intensifying climate
change, reduce sources of outdoor air
pollution through appropriate policies

Indoor environmental quality
including air, sound and light
quality, physical integrity

Ensure low-carbon building does not
compromise indoor environmental quality

Enhance access to spaces of high indoor
environmental quality; ensure efforts
to enhance indoor environmental
quality do not impose stress on
outdoor environmental quality (proximate
and distal)

Outdoor thermal adequacy

Seek to reduce outdoor thermal stress
imposed through the built environment,
including microclimatic characteristics

Protect or enhance mechanisms for lowcarbon outdoor thermal comfort

Indoor thermal adequacy

Recognise potential implications of
mitigation policy on indoor thermal
adequacy

Enhance access to domestic low-carbon
thermal comfort control; ensure efforts to
enhance indoor thermal comfort do not
negatively affect outdoor thermal comfort
and/or generate additional greenhouse gas
emissions

Physical safety: Capability to live, work and participate in public life safely
This includes not only the existence but also the affordability of access to physically safe spaces for living, working and public life
for all
Home

Building and operation practices that
provide high-quality, low-carbon, affordable
housing

Minimise vulnerability of permanent and
temporary residential areas to extreme
climate events and long-term impacts

Care settings (e.g. care homes and
extra-care homes)

Building and operation practices that
provide high-quality, low-carbon care
provision

Minimise vulnerability of care settings
to extreme climate events and long-term
impacts

Work/school/public life

Building and operation practices
that provide high-quality, low-carbon
infrastructure for employment, education
and public life

Minimise vulnerability of workplaces,
schools and public institutions to extreme
climate events and long-term impacts

Accessibility and mobility

Implementing low-carbon, safe and
accessible mobility services; reduce nonhuman-powered mobility needs overall

Ensure low-carbon transportation
infrastructure, including human-powered
mobility systems, is accessible and designed
to function through extreme climate events
and long-term impacts

Cultural vitality: Capability to sustain a thriving cultural life
Cultural vitality requires attention to both the experience of individuals and the potential for collective experiences to be nurtured
Public spaces

Building high-quality, low-carbon public
spaces (including protecting adequate
green space) designed to nurture public and
cultural life

Ensure protections and inclusive access for
public space in order to meet the diversity
of needs this space addresses in the face
of extreme climate events and long-term
impacts
(Contd.)
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Built environment support
for capabilities

Climate change mitigation strategies

Climate change adaptation strategies

Sacred sites and cultural amenities

Avoid damaging sacred or culturally
significant sites or amenities when
developing low-carbon infrastructure;
reduce emissions related to sacred sites or
cultural activities

Develop meaningful strategies for
managing the irreversible loss of sacred
or culturally significant sites (including
landscapes)

Essential service infrastructure: Capability to benefit from basic services essential to maintaining personal and social life
At a minimum, essential services would ensure all people can enjoy adequate, accessible, and safe water and sanitation (including
human and non-human waste systems), food systems and public health
Water and sanitation

Ensure low-carbon, safe and adequate water
and sanitation services

Protect and/or redesign water and
sanitation services for resilience in the face
of extreme climate events and long-term
impacts; guarantee the health and safety of
water and sanitation workers even in the
face of climate impacts

Food systems

Invest in human and material infrastructure
to reduce greenhouse gas emissions of food
systems through the entire supply chain

Protect and/or redesign food systems
infrastructure (including for subsistence
production) for resilience in the face of
extreme climate events and long-term
impacts

Public health

Ensure adequate low-carbon and accessible
public health, including minimising
transportation needs

Ensure public health infrastructure (and
access to it) is protected from extreme
climate events or long-term impacts

change impacts interact with pre-existing patterns in society that have resulted in disparities of access to material and
immaterial resources and opportunities? To what extent is access to some capabilities for some being secured at the
cost of access to capabilities for others?
Explicit attention to questions about the distribution of capabilities and the means by which they have emerged lays
the groundwork for the next big question: what opportunities exist in the context of the built environment for decisions
to be made that would be less likely to result in or perpetuate profound disparity in human capabilities? Pursuing climate
justice almost certainly requires changing the status quo since many existing systems have fed into or could exacerbate
injustices which immediately brings up questions about political power and decision-making processes. For example,
in the face of rapid urbanisation, climate change, and already stretched public service sectors, guaranteeing water
accessibility for all may require reducing investments in privileged neighbourhoods in order to increase investments in
systematically disadvantaged areas. However, this type of decision would be likely to face political pressure from those
who have benefitted from the existing structure and who carry significant political power (Baeza et al. 2019).
Recognising the political nature of climate justice dilemmas de-normalises unjust arrangements and can reorient
scholars, practitioners, decision-makers and community members towards the mechanisms that initiated and that
perpetuate systemic injustice. A growing number of scholars have explicitly started to include in-depth attention to the
political processes both supporting and inhibiting change towards more just arrangements in the built environment
context (Bulkeley, Edwards, & Fuller 2014; Meerow & Newell 2019; Ziervogel et al. 2017).
Despite the growing attention to issues of climate justice within the built environment community, this literature
is diverse and rarely shares common notions of equity or justice or even defines these terms. As seen in the suite of
papers in this special issue, and in the literature broadly, there are many possible ways of integrating justice concerns
into the built environment. However, due to the diversity of points of interaction between the built environment and
climate change, ongoing discussions about (in)justice in any given domain are not always linked to each other or to
broader questions of creating more just social arrangements in an era of climate change. Similarly, even when providing
in-depth technical insights, many studies do not link such observations directly to issues of justice, and the majority
of studies quantifying climate change impacts on energy use, comfort, health and wellbeing do not provide detailed
consideration of the social aspects that magnify risks for health and wellbeing across and within countries (Cheng
& Berry 2013; Vardoulakis et al. 2015). It is unsurprising that there remain some disciplinary boundaries between
empirical and normative work in this area. However, all major decisions in the built environment in a context of climate
change have normative implications. Failing to identify and explore these explicitly misses an opportunity to examine
how the built environment has shaped inequities or injustices in the climate context, and how this sector could be used
to reduce potential injustices moving forward.
This editorial uses the notion of a multivalent approach to justice (described below) as a strategy for connecting many
points of evidence about particular inequities to develop a cohesive and more powerful line of argument about how the
built environment sector could support efforts towards climate justice.
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5. Multivalent justice
Any number of justice frameworks have been used to help scholars, practitioners, decision-makers and community
members identify and pursue opportunities to move towards more just arrangements in the context of the built
environment. For instance, many scholars—including those in this special issue (Baborska-Narozny et al.; Schünemann
et al.; Willand et al.)—have done in-depth analyses of the distributive implications of decisions in this context as a way of
making visible the often invisible or overlooked disparities experienced by different individuals or groups of individuals.
Others have invested energy in asking questions about the types of metrics being used to guide policy making, pointing
out that how such metrics are designed may in themselves present justice concerns (Axon et al.). Another strategy has
been to look at decision-making processes as a key element of justice in this context, recognising that who is at the table
has crucial implications for likely outcomes (Hamstead et al.; Passe et al.; Patrick et al.). All these strategies help us better
identify existing injustices and, hopefully, imagine and implement ways of addressing these.
This editorial suggests a multivalent approach to justice that includes distributive, procedural and recognition justice
(Fraser 2001; Schlosberg 2007) may be a useful way to integrate lines of analysis in the justice arena. A multivalent
approach to justice has been used in several climate related contexts (Klinsky 2015; Klinsky & Winkler 2018; Walker
2011) including in relation to energy poverty (Walker & Day 2012). A preliminary framework is presented below
which scholars, practitioners and decision-makers could use to identify and address justice concerns within the built
environment context:
• Distributive justice concerns are the most commonly raised in the climate context and involve any claim based
on how benefits and burdens are divided across multiple stakeholders. This includes the division of costs and opportunities across renters and property owners within a city or claims about the distribution of vulnerability to
particular impacts, such as heatwaves.
• Procedural justice involves all claims about fair, transparent and inclusive decision-making. As with distributive
justice, procedural justice claims are relevant to all climate change decision contexts. For instance, procedural
justice could include the integration of undocumented residents in decision-making about adaptation infrastructure or the involvement of communities in national and international negotiations about profound losses (e.g.
territory or sacred sites). As already noted in the adaptation context, if processes are not actively designed with
vulnerable populations, then exclusive adaptation could result, which reinforces rather than reduces pre-existing inequalities (Meyer et al. 2018). Participatory system dynamics approaches are increasingly adopted in built
environment research in recent years to facilitate the mapping of complex interactions between key actors and
stakeholders (Eker et al. 2018).
• Recognition justice emerges in the seemingly mundane but critically important decisions about policy framing and
analysis. It asks how particular people or groups of people are made visible or invisible in a decision context. Who
are seen as relevant stakeholders? Which characteristics or specific needs are included in models or frameworks for
making climate relevant decisions? For instance, it has been argued that migrant workers and those in the informal
sector have been systematically rendered invisible through state policies, which risks exposing them to even greater
climate risks (Chu & Michael 2019). Others have pointed out how concepts such as urban sprawl or resilience have
included or excluded key considerations during their evolution (Borie et al. 2019; Wilson & Chakraborty 2013). For
researchers, recognition justice requires reflection about the operationalisation of concepts and analytic processes.
Examples would include decisions about how to include non-monetary losses (such as the loss of culture, health
or life); the extent to which data disaggregated by gender, ethnicity or any other potential for marginalisation are
collected and used in climate planning; or the time horizon built into any analyses as this dictates who is ‘seen’ as
relevant both historically and into the future.
A multivalent approach to justice provides a practical framework for identifying potential injustices and linking them to
decision-points that could be used to reduce these injustices. Table 3 outlines a simple checklist framework for analysts
or practitioners to start integrating climate justice into the design and communication of research in the context of
climate change and the built environment.
To further demonstrate how the proposed framework could be employed by researchers and practitioners in the built
environment field, two worked examples are provided in Table 4. Similarly, although it did not use this framework
explicitly, the PCBF is a good example of a recently implemented programme that integrates procedural, recognition
and distributive justice aims within a climate justice lens (Mondainé & Lee 2020).
This framework allows for a process of moving from observations of inequities to analyses of why these
happened and how decision processes could address them. In so doing, it also places responsibility on academics to
acknowledge the considerable power that resides in research to frame an issue. Choices about which issues to focus
on, which disparities to draw attention to, or which metrics to use are not mere technicalities but determine which
and whose harms and benefits will become visible. Scholars can use this framework to systematically connect their
work to that of others who may be looking at different manifestations of climate injustice, but that may involve
similar causal patterns.
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Table 3: Framework for built-environment practitioners and researchers to enable the integration of climate justice
into decision-making processes.
Justice dimension

Core questions

Distributive

Are there differences in the distribution of a particular benefit or burden (including risks)? If so, across
what dimensions are these differences manifest (i.e. income, gender, age, race, location, country, time,
other social identifiers etc.)?
Are these patterns connected to any other patterns of difference in wellbeing or access to resources?
Where did these disparities come from? Are there processes by which privilege and disadvantage
accumulated? Are some being protected from risks at the expense of intensification of vulnerability for
others?

Procedural

How have decisions been made that influence the distributions being noticed?
Who is involved in decision-making, and in what capacities now and over time?
Have some actors had stronger voices in this process than others? How did this occur?
What would need to be put in place to change the capacity for all actors to have a voice in this process?

Recognition

What benefits/burdens have been included/excluded in the study or were included/excluded in the
decision context being examined? Has analysis included means for observing both processes and
outcomes of decision-making?
Have the appropriate data been collected to enable meaningful comparison across groups?
Which groups of people or aspects of people’s lives are captured by the metrics being used in the decision
or study context, and which ones are left out? Are there assumptions built into the metrics being used that
systemically privilege and/or devalue particular people or aspects of people’s lives?
How does this decision or analysis deal with both past accumulation and future needs?
How does this decision or analysis deal with jurisdictional boundaries and the potential for those outside
these boundaries to be affected by this decision?

Table 4: Examples of integration of the climate justice framework into the building and urban decision-making processes.
Core questions

Building-scale example: energy
retrofit in housing

Urban-scale example: summer
outdoor thermal comfort

Are there differences in the distribution
of a particular benefit or burden? What
dimensions are these differences manifest
(i.e. income, gender, age, race, location,
country, time, other social identifiers etc.)?

Have differences in access to retrofitting
across any socially relevant indicators in
this context been checked for?
In addition to the usual factors, retrofit
decisions often differ across social
housing and private funding schemes

Have differences in access to
comfortable outdoor spaces across
any socially relevant indicators been
checked for?
Neighbourhood heat vulnerability
hotspots may have developed over time
so should be examined explicitly

Are these patterns connected to any other
patterns of difference in wellbeing or
access to resources?

In a retrofitting context this may
including looking at intersections with
income and rental/homeownership
patterns

Common intersections to examine
include race, income and health status
with geographical proximity to safe
green space and safe and affordable
mobility to green/public space

Where did these disparities come from?
Are there processes by which privilege
accumulated as well as disadvantage?
Are some being protected from risks
at the expense of the creation of more
vulnerability for others?

Common drivers to examine might
include rental/home ownership and
systemic accumulation of disinvestment
in low income or racialised
neighbourhoods. Also may need to
investigate overlap with social benefit
policies generally

Important to examine the geographical
distribution of housing in relation to
green/blue infrastructure investments
and open public spaces across different
income bands

Distributive justice

(Contd.)
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Building-scale example: energy
retrofit in housing

Urban-scale example: summer
outdoor thermal comfort

How have decisions been made that
influence the distributions being noticed?

How have funding mechanisms (private
or public), rental regulations, building
codes, or energy efficiency policies been
enacted over time?

Have there been lock-in decisions
such as fixed grids, redlining or other
segregation policies, risk accumulation
due to jurisdictional boundaries or
jurisdictional priority setting over time?

Who is involved in decision-making, and in
what capacities now and over time?

What actors have been involved
with these policies, and what have
the mechanisms been for public
engagement and representation?

What actors have been involved
with these policies, and what have
the mechanisms been for public
engagement and representation?

Have some actors had stronger voices
in this process than others? How did
this occur?

Particularly important groups to look
at comparatively might include tenants
and landlords; disadvantaged versus
privileged residents; industry lobby
groups versus community organisers

Residents of lower income and/or
racialised neighbourhoods are often
under-represented in planning decisions
due to structural/institutional injustice.
Examining how such communities have
been engaged in all planning processes
may be important

What would need to be put in place to
change the capacity for all actors to have a
voice in this process?

Occupants need to be afforded a voice
in retrofit uptake decisions. This could
be achieved through a regulatory
framework that empowers tenants (e.g.
the UK’s Energy Act, Minimum Energy
Efficiency Standards)

Bottom-up citizen influence on
decision-making could be fostered
through participative platforms (e.g.
climate citizen assemblies at the
borough level).

What benefits/burdens have been
included/excluded in the study or were
included/excluded in the decision context
being examined? Has analysis included
means for observing both processes and
outcomes of decision-making?

This might include looking at outcomes
such as thermal comfort, household
spending patterns or aggregate
health outcomes. Examining process
might require specific investment in
process tracing, document analysis or
other means

This would include looking at
neighbourhood-level thermal comfort;
accessibility patterns; and perceived
safety and inclusion. Examining process
might require specific investment in
process tracing, document analysis or
other means

Have the appropriate data been collected
to enable meaningful comparison across
groups ?

What data exist and what is missing?
New data may need to be collected
to capture all drivers of potential
differences

What data exist and what is missing?
New data may need to be collected
to capture all drivers of potential
differences

Which groups of people or aspects of
people’s lives are captured by the metrics
being used in the decision or study
context? Which ones are left out?

This might include incorporating
people’s economic context (costs,
budgeting, prioritisation); behaviour
and desires for living; household coping
mechanisms or opportunity costs, habits
and perceptions of energy use into
analyses

This might include people’s individual
vulnerability factors along with
social norms, practices, habits and
perceptions of urban heat risk, the use
of existing public space, and desires for
public space

Are there assumptions built into the
metrics being used that systemically
privilege and/or devalue particular people
or aspects of people’s lives?

For instance, do assumptions about
‘standard’/normative/rational energy
use behaviour and retrofit uptake
decisions fit this context or do they miss
opportunity costs or lived realities of
some?

Common assumptions about use of
public space based only on proportion
of green coverage and proximity to
one’s home may devalue some people’s
use of/desire for green space

How does this decision or analysis deal
with both past accumulation and future
needs?

Has the accumulation of
privilege/disadvantage been included in
this analysis? If so, how has this or could
this be done?

Has the accumulation of
privilege/disadvantage been included in
this analysis? If so, how has this or could
this be done?

How does this decision or analysis deal
with jurisdictional boundaries and
the potential for those outside these
boundaries to be affected by this decision?

How have long-term energy and
emission patterns and limitations been
included in decision-making? How
have other resource demands and their
implications beyond jurisdictional
boundaries been considered?

How are broader implications of green
space provision factored into climate
action plans or other regional visions?
If public space is to serve as a water
management scheme as well, how are
downstream users represented?

Procedural justice

Recognition justice
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6. Contributions to knowledge of this special issue
With the intent of facilitating greater integration between work on the built environment and climate justice, this
special issue brings together a set of studies (Table 1) aiming to frame built environment sector-related aspects of
climate change within a climate justice concept framework. Several themes emerge from this body of work. As discussed
above, distributive justice in the climate and built environment context may refer to costs (Baborska-Narozny et al.),
opportunities (Willand et al.) or climate vulnerability distribution (Axon et al.). Baborska-Narozny et al. quantify the costs
of a transition from solid fuel heating to other heating fuel types for disadvantaged households in Wroclaw, Poland.
Such policies are mainly driven by combined carbon emissions and air pollution reduction policy targets. Unfortunately,
they may lead to the unintended consequence of increasing fuel costs for lower income residents of social housing,
where solid fuels are more common, thus further contributing to fuel poverty and magnifying existing inequalities.
Similar concerns about the cost implications of energy transitions on low income communities are expressed by Axon
et al.; their mixed methods study evaluates the impact of the implementation of a biomass energy system in low income
housing near Liverpool, UK. The authors highlight the need to shift the focus from energy efficiency metrics primarily
rooted to environmental and economic drivers to a more holistic consideration of just, community inclusive processes
that do not amplify underlying inequalities. Willand et al. introduce the concept of retrofit poverty, a household’s
opportunities to access retrofit funding, as a distributive justice issue. Opportunities to improve the energy and thermal
performance of one’s home are not equally distributed across households. Through the analysis of home energy
certificate data for the residential stock of Victoria, Australia, the study found that energy retrofit uptake was lower in
areas with higher proportion of renters and lower income households. The authors stress the need to consider the ways
in which market-based retrofit subsidies work; whilst they might result in comfort improvements, energy and carbon
savings, the fact that these may not be enjoyed equally by all income groups can exacerbate underlying disparities.
Schünemann et al. assess the effects of thermal retrofits on winter and summer thermal comfort, and associated
energy use and carbon emissions, in typical multifamily housing units in Germany. They emphasise the importance
of co-creating climate adaptation solutions with the inhabitants. For instance, particular attention needs to be paid
to dwellings that rely on occupant controlled natural ventilation strategies for cooling. If ventilation strategies are not
appropriately implemented, residents who have limited adaptive capacity will experience an increasing risk of summer
indoor overheating as the climate becomes warmer, which will increase their vulnerability to climate change.
Other papers in this special issue explore the nexus of procedural and recognition climate justice in the context of built
environment decision-making (Hamstead et al.; Passe et al.; Patrick et al.). Hamstead et al. investigate the socio-technical
and governance challenges that urban communities face as a result of extreme heat events. They use actor–network
theory as the basis for the development of a decision-making framework for urban planning decisions in Arizona and
New York. This framework recognises the justice aspects of climate change adaptation policy actions in order to build
urban environments and communities that are well prepared for periods of excess heat. Another decision-making
framework that embeds socio-technical information and capabilities for heat resilient urban environments is presented
by Passe et al. focusing on disadvantaged neighbourhoods in Iowa. It is envisaged that such human-centred frameworks
will facilitate the integration of human behaviour, socio-demographic and urban neighbourhood characteristics in
socially just climate adaptation planning. Patrick et al. adopt an ecofeminist approach and uses a case study in rural
Kenya to discuss the development of a conceptual and practical framework for the design of integrated solutions that
tackle planetary health injustices; building design is presented as a tool that could promote equity, justice, health and
climate change adaptation.
7. Current challenges for the built environment
Several specific areas for further work emerge from this special issue, relating particularly to how the broader built
environment community might contribute to a more just future in the context of climate change. We invite stakeholders
involved in this sector to consider how they might fit within these specific challenges and arenas of activity.
7.1. Governance and advocacy

• Governing bodies need to clearly establish and formally recognise existing commitments to protect vulnerable people
in the context of climate change. There may also be a role for professional associations, education and training institutions, and regulatory authorities to ensure professionals are explicitly aware of their role and responsibilities for
guaranteeing human rights and the capabilities of all people even in the context of climate change. This includes
obligations for the protection of all human rights, as well as to the non-discriminatory enjoyment of public services,
including those provided through disasters and public health emergencies. Existing commitments upon which
such obligations could be explicitly connected include the UN Declaration of Human Rights, commitments to the
SDGs, and, where relevant, commitments to the UN Declaration on the Rights of Indigenous Peoples (UNDRIP). Notably, particularly in the context of UNDRIP, this includes respecting free, prior and informed consent from relevant
Indigenous populations for all infrastructure development on their traditional lands and territories.
• Feasible and equitable pathways need to be implemented for the provision of healthy, low-carbon, climate resilient
outdoor and indoor environments for vulnerable population groups in a changing climate. This will require the use
of evaluation methods for planning and implementation that can capture the range of justice issues, including
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those that manifest through inequities in climate risk exposures, vulnerabilities, and adaptive capacity relevant to
any project. It will also feature strong participatory efforts to ensure that the needs and concerns of those who are
most vulnerable are integrated into decision-making. The multivalent framework presented above (Table 2) could
be one such evaluation tool that is designed to be very flexible, although others could also be used depending on
the situation.
• Authorities need to regulate climate risks that impact beyond their jurisdictional boundary. Built environment activities
benefitting those in their own jurisdictions must not impose harm on those beyond their boundaries (e.g. through supply chains or other forms of risk displacement). Working with networks of jurisdictions may be one strategy for this.
There may also be a role for professional associations to mandate their members’ actions to account for all climate
risks regardless of jurisdictional boundaries.
• Governing bodies (including regulatory authorities or professional associations where relevant) need to establish
redress processes for vulnerable people. If a failure to meet obligations and responsibilities occurs, then a recourse
to seek justice is necessary.
7.2. Documentation and analysis

• There is a pressing need to systematically map existing currently fragmented research on climate risk exposures and
vulnerabilities by socio-demographic features both across and within countries, and their implications on social
inequalities/inequities and human development in the context of ongoing and future climate change. Gathering
documentation of inequities is already starting to occur in this sector, which creates a baseline upon which further
work could build. There is a clear call for researchers and for governing bodies at all levels to cooperate to conduct
quality analyses, which includes generating and providing appropriately disaggregated high-quality data.
• In light of the systemic nature of injustice underpinning many inequitable outcomes, there is currently insufficient
data and analysis on the systemic barriers to access and implementation challenges of interventions for vulnerable
populations. For example, many authors (Cayla, Maizi, & Marchand 2011; Gillard et al. 2017; Schaffrin & Reibling
2015) have pointed out that a deeper understanding of individual needs, behaviour patterns and energy use practices in buildings across different income groups, and their relationship to contextual factors (e.g. welfare regimes,
housing systems etc.) is required. This would include research that quantifies the adaptive capacity of different
socio-demographic groups (based on age, gender, ethnicity, income, health status, social deprivation index etc.)
to lessen the adverse impacts of climate change, and that critically identifies the root causes of these inequalities.
• There is also a need for researchers and governing bodies to actively make analyses of risk exposures and of systemic
barriers publicly available in order to support meaningful participation in further decision-making. To accelerate
the impact of research outcomes, outputs tailored to specific key audiences (policymakers, built environment and
public health practitioners, citizens) will need to be co-created through knowledge exchange. Institutions that support and incentivise researchers (including through non-monetary forms of recognition), including universities and
funding bodies, also have a role to play in ensuring that such information is made readily available.

7.3. Training and capacity-building

• Academic and training programmes charged with training professionals involved in planning, designing and implementing built environment projects should ensure all trainees are equipped with awareness of inequities and social
injustices generally and particularly in the context of climate change. Further integration of justice concerns into
this sector will be hampered without foundational understanding of the core issues across all relevant professions.
• The environmental health and wellbeing discourse must further integrate the built environment into assessments of
social and health inequities. Health and social assessments, particularly in the context of climate change require
interdisciplinary thinking between researchers working in the areas of built environment, health, social justice,
industry, policymakers, non-governmental organisations (NGOs) and communities. Such interdisciplinarity work
requires conceptual, financial and institutional support. There is a role for all relevant institutions, professional
associations, and funders to support such integration.

Climate change will inevitably pose a range of pressures on existing systems that already result in inequities. Stakeholders
in the built environment sector have significant roles to play in moving towards a more just future to protect the
vulnerable and ensure their wellbeing. Although the principles of climate justice may be new to some in the built
environment, the scale and urgency of this responsibility is a mainstream issue for our buildings, infrastructure, towns
and cities to remain viable, useable and adaptable. The design, operation, maintenance and use of built environment
must afford protection to society—both now and in future. In light of current and predicted climate change, it is vital
that decisions and actions do not hurt or disadvantage those most vulnerable within a society and those societies that
will be negatively impacted, now and in the future. This special issue helps to initiate a discourse about the research,
guidance and actions that will be needed. Further research and policy analysis contributions to this journal are welcome.
Acknowledgements
The authors acknowledge the valuable comments and editorial assistance provided by Richard Lorch.

424

Climate justice and the built environment

Competing interests
The authors have no competing interests.
References
Agarwal, A., & Narain, S. (1991). Global warming in an unequal world: A case of environmental colonialism. Delhi:
Centre for Science and Environment.
Anguelovski, I., Irazábal-Zurita, C., & Connolly, J. J. T. (2019). Grabbed urban landscapes: Socio-spatial tensions
in green infrastructure planning in Medellín. International Journal of Urban Regional Research, 43, 133–156. DOI:
https://doi.org/10.1111/1468-2427.12725
Baeza, A., Bojorquez-Tapia, L. A., Janssen, M. A., & Eakin, H. (2019). Operationalizing the feedback between
institutional decision-making, socio-political infrastructure, and environmental risk in urban vulnerability analysis.
Journal of Environmental Management, 241, 407–417. DOI: https://doi.org/10.1016/j.jenvman.2019.03.138
Baker, J. L. (2012). Climate change, disaster risk, and the urban poor, urban development. World Bank. DOI: https://doi.
org/10.1596/978-0-8213-8845-7
BASIC Experts. (2011). Equitable access to sustainable development: Contribution to the body of scientific knowledge.
BASIC Expert Group. http://gdrights.org/wp-content/uploads/2011/12/EASD-final.pdf
Borie, M., Pelling, M., Ziervogel, G., & Hyams, K. (2019). Mapping narratives of urban resilience in the Global South.
Global Environmental Change, 54, 203–213. DOI: https://doi.org/10.1016/j.gloenvcha.2019.01.001
Bulkeley, H., Edwards, G. A. S., & Fuller, S. (2014). Contesting climate justice in the city: Examining politics and practice
in urban climate change experiments. Global Environmental Change, 25, 31–40. DOI: https://doi.org/10.1016/j.
gloenvcha.2014.01.009
Byrne, J., Ambrey, C., Portanger, C., Lo, A., Matthews, T., Baker, D., & Davison, A. (2016). Could urban greening
mitigate suburban thermal inequity?: The role of residents’ dispositions and household practices. Environmental
Research Letters, 11, 095014. DOI: https://doi.org/10.1088/1748-9326/11/9/095014
Cameron, E. S. (2012). Securing Indigenous politics: A critique of the vulnerability and adaptation approach to the
human dimensions of climate change in the Canadian Arctic. Global Environmental Change, 22, 103–114. DOI:
https://doi.org/10.1016/j.gloenvcha.2011.11.004
Camprubí, L., Malmusi, D., Mehdipanah, R., Palència, L., Molnar, A., Muntaner, C., & Borrell, C. (2016). Façade
insulation retrofitting policy implementation process and its effects on health equity determinants: A realist review.
Energy Policy, 91, 304–314. DOI: https://doi.org/10.1016/j.enpol.2016.01.016
Cayla, J.-M., Maizi, N., & Marchand, C. (2011). The role of income in energy consumption behaviour: Evidence
from French households data. Energy Policy, Clean Cooking Fuels and Technologies in Developing Economies, 39,
7874–7883. DOI: https://doi.org/10.1016/j.enpol.2011.09.036
Cheng, J. J., & Berry, P. (2013). Health co-benefits and risks of public health adaptation strategies to climate change:
A review of current literature. International Journal of Public Health, 58, 305–311. DOI: https://doi.org/10.1007/
s00038-012-0422-5
Chu, E., & Michael, K. (2019). Recognition in urban climate justice: Marginality and exclusion of migrants in Indian
cities. Environment and Urbanization, 31, 139–156. DOI: https://doi.org/10.1177/0956247818814449
CJN! (2004). Climate Justice Now! A call for people’s action against climate change. Climate Justice Now! Retrieved from
http://climatejustice.blogspot.com/2004_11_23_archive.html
Cole, H. V. S., Lamarca, M. G., Connolly, J. J. T., & Anguelovski, I. (2017). Are green cities healthy and equitable?
Unpacking the relationship between health, green space and gentrification. Journal of Epidemiology and Community
Health, 71, 1118–1121. DOI: https://doi.org/10.1136/jech-2017-209201
Deng, H.-M., Liang, Q.-M., Liu, L.-J., & Anadon, L. D. (2017). Co-benefits of greenhouse gas mitigation: A review and
classification by type, mitigation sector, and geography. Environmental Research Letters, 12, 123001. DOI: https://
doi.org/10.1088/1748-9326/aa98d2
Eker, S., Zimmermann, N., Carnohan, S., & Davies, M. (2018). Participatory system dynamics modelling for housing,
energy and wellbeing interactions. Building Research & Information, 46, 738–754. DOI: https://doi.org/10.1080/0
9613218.2017.1362919
Escandón, R., Suárez, R., & Sendra, J. J. (2019). Field assessment of thermal comfort conditions and energy performance
of social housing: The case of hot summers in the Mediterranean climate. Energy Policy, 128, 377–392. DOI: https://
doi.org/10.1016/j.enpol.2019.01.009
Field, C. B., Barros, V. R., Mach, K. J., Mastrandrea, M. D., van Aalst, M., Adger, W. N., Arent, D. J., Barnett, J.,
Betts, R., Bilir, T. E., Birkmann, J., Carmin, J., Chadee, D. D., Challinor, A. J., Chatterjee, M., Cramer, W.,
Davidson, D. J., Estrada, Y. O., Gattuso, J.-P., Hijioka, Y., Hoegh-Guldberg, O., Huang, H.-Q., Insarov, G. E.,
Jones, R. N., Kovats, R. S., Lankao, P. R., Larsen, J. N., Losada, I. J., Marengo, J. A., McLean, R. F., Mearns, L.
O., Mechler, R., Morton, J. F., Niang, I., Oki, T., Olwoch, J. M., Opondo, M., Poloczanska, E. S., Pörtner, H.-O.,
Redsteer, M. H., Reisinger, A., Revi, A., Schmidt, D. N., Shaw, M. R., Solecki, W., Stone, D. A., Stone, J. M. R.,
Strzepek, K. M., Suarez, A. G., Tschakert, P., Valentini, R., Vicuña, S., Villamizar, A., Vincent, K. E., Warren,
R., White, L. L., Wilbanks, T. J., Wong, P. P., & Yohe, G. W. (2014). Technical summary. In Field, C. B., Barros, V.

Klinsky and Mavrogianni

425

R., Dokken, D. J., Mach, K. J., Mastrandrea, M. D., Bilir, T. E., Chatterjee, M., Ebi, K. L., Estrada, Y. O., Genova, R. C.,
Girma, B., Kissel, E. S., Levy, A. N., MacCracken, S., Mastrandrea, P. R., & White, L. L. (Eds.). Climate change 2014:
Impacts, adaptation, and vulnerability. Part A: Global and sectoral aspects. Contribution of Working Group II to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge University Press.
Forde, J., Hopfe, C. J., McLeod, R. S., & Evins, R. (2020). Temporal optimization for affordable and resilient
Passivhaus dwellings in the social housing sector. Applied Energy, 261, 114383. DOI: https://doi.org/10.1016/j.
apenergy.2019.114383
Fraser, N. (2001). Recognition without ethics? Theory, Culture and Society, 18, 21–42. DOI: https://doi.
org/10.1177/02632760122051760
Friel, S., Dangour, A. D., Garnett, T., Lock, K., Chalabi, Z., Roberts, I., Butler, A., Butler, C. D., Waage, J.,
McMichael, A. J., & Haines, A. (2009). Public health benefits of strategies to reduce greenhouse-gas emissions:
Food and agriculture. Lancet, 374, 2016–2025. DOI: https://doi.org/10.1016/S0140-6736(09)61753-0
Fussell, E., Sastry, N., & Van Landingham, M. (2010). Race, socioeconomic status, and return migration to New Orleans
after Hurricane Katrina. Population and Environment, 31, 20–42. DOI: https://doi.org/10.1007/s11111-009-0092-2
Gao, J., Kovats, S., Vardoulakis, S., Wilkinson, P., Woodward, A., Li, J., Gu, S., Liu, X., Wu, H., Wang, J., Song, X.,
Zhai, Y., Zhao, J., & Liu, Q. (2018). Public health co-benefits of greenhouse gas emissions reduction: A systematic
review. Science of the Total Environment, 627, 388–402. DOI: https://doi.org/10.1016/j.scitotenv.2018.01.193
Gardiner, S. (2006). A perfect moral storm. Environmental Values, 15, 397–413. DOI: https://doi.
org/10.3197/096327106778226293
Gibson, A. (2019). Climate change for individuals experiencing homelessness: Recommendations for improving policy,
research, and services. Environmental Justice, 12, 159–163. DOI: https://doi.org/10.1089/env.2018.0032
Gillard, R., Snell, C., & Bevan, M. (2017). Advancing an energy justice perspective of fuel poverty: Household
vulnerability and domestic retrofit policy in the United Kingdom. Energy Research and Social Science, 29, 53–61.
DOI: https://doi.org/10.1016/j.erss.2017.05.012
Grear, A. (2014). Towards ‘climate justice’? A critical reflection on legal subjectivity and climate injustice: warning
signals, patterned hierarchies, directions for future law and policy. Journal of Human Rights and the Environment, 5,
103-133. DOI: https://doi.org/10.4337/jhre.2014.02.08
Gütschow, J., Jeffery, M. L., Gieseke, R., Gebel, R., Stevens, D., Krapp, M., & Rocha, M. (2016). The PRIMAP-hist
national historical emissions time series. Earth System Science Data, 8, 571–603. DOI: https://doi.org/10.5194/
essd-8-571-2016
Haines, A., McMichael, A. J., Smith, K. R., Roberts, I., Woodcock, J., Markandya, A., Armstrong, B.
G., Campbell-Lendrum, D., Dangour, A. D., Davies, M., Bruce, N., Tonne, C., Barrett, M., & Wilkinson, P.
(2009). Public health benefits of strategies to reduce greenhouse-gas emissions: Overview and implications for
policy makers. Lancet, 374, 2104–2114. DOI: https://doi.org/10.1016/S0140-6736(09)61759-1
Haines, A., Smith, K. R., Anderson, D., Epstein, P. R., McMichael, A. J., Roberts, I., Wilkinson, P., Woodcock, J.,
& Woods, J. (2007). Policies for accelerating access to clean energy, improving health, advancing development, and
mitigating climate change. Lancet, 370, 1264–1281. DOI: https://doi.org/10.1016/S0140-6736(07)61257-4
Hale, M. R. (2019). Fountains for environmental justice: Public water, homelessness, and migration in the face of global
environmental change. Environmental Justice, 12, 33–40. DOI: https://doi.org/10.1089/env.2018.0031
Henrique, K. P., & Tschakert, P. (2019). Contested grounds: Adaptation to flooding and the politics of (in)visibility
in São Paulo’s eastern periphery. Geoforum, 104, 181–192. DOI: https://doi.org/10.1016/j.geoforum.2019.04.026
Howden-Chapman, P., Matheson, A., Crane, J., Viggers, H., Cunningham, M., Blakely, T., Cunningham, C.,
Woodward, A., Saville-Smith, K., O’Dea, D., Kennedy, M., Baker, M., Waipara, N., Chapman, R., & Davie, G.
(2007). Effect of insulating existing houses on health inequality: Cluster randomised study in the community. British
Medical Journal, 334, 460–464. DOI: https://doi.org/10.1136/bmj.39070.573032.80
ICJN. (2002). Bali Principles of Climate Justice. International Climate Justice Network (IJCN). Retrieved from http://
www.indiaresource.org/issues/energycc/2003/baliprinciples.html
IPCC. (2018). Global warming of 1.5°C. An IPCC special report on the impacts of global warming of 1.5°C above pre-industrial
levels and related global greenhouse gas emission pathways, in the context of strengthening the global response to the
threat of climate change, sustainable development, and efforts to eradicate poverty. [Masson-Delmotte, V., P. Zhai,
H.-O. Pörtner, D. Roberts, J. Skea, P.R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. Connors, J.B.R.
Matthews, Y. Chen, X. Zhou, M.I. Gomis, E. Lonnoy, T. Maycock, M. Tignor, and T. Waterfield (eds)]. Intergovernmental
Panel on Climate Change (IPCC). https://www.ipcc.ch/sr15/
Islam, S. N., & Winkel, J. (2017). Climate Change and Social Inequality (Working Paper No. 152 ST/ESA/2017/
DWP/152, October). Department of Economic & Social Affairs (DESA). Retrieved from https://www.un.org/esa/
desa/papers/2017/wp152_2017.pdf
IWBI. (2016). The WELL building standard v1 with May 2016 addenda. International WELL Building Institute (IWBI),
Delos Living LLC.
Kelman, I. (2020). Disaster by choice: How our actions turn natural hazards into catastrophes. Oxford University Press.

426

Climate justice and the built environment

Klinsky, S. (2015). Justice and boundary setting in greenhouse gas cap and trade policy: A case study of the western
climate initiative. Annals of the Association of American Geographers, 105, 105–122. DOI: https://doi.org/10.1080/
00045608.2014.960043
Klinsky, S., & Winkler, H. (2018). Building equity in: Strategies for integrating equity into modelling for a 1.5°C world.
Philosophical Transactions of the Royal Society A, 376, 20160461. DOI: https://doi.org/10.1098/rsta.2016.0461
Kolosna, C., & Spurlock, D. (2019). Uniting geospatial assessment of neighborhood urban tree canopy with plan and
ordinance evaluation for environmental justice. Urban Forestry and Urban Greening, 40, 215–223. DOI: https://doi.
org/10.1016/j.ufug.2018.11.010
LaRovere, E., Valente de Macedo, L., & Baumert, K. (2002). The Brazilian proposal on relative responsibility for
global warming. In Baumert, K. A., Blanchard, O., Llosa, S., & Perkaus, J. (Eds.), Building on the Kyoto Protocol: Options
for protecting the climate (pp. 157–173). World Resources Institute.
Madianou, M. (2015). Digital inequality and second-order disasters: Social media in the Typhoon Haiyan recovery.
Social Media Society, 1, 2056305115603386. DOI: https://doi.org/10.1177/2056305115603386
Mallaburn, P. S., & Eyre, N. (2014). Lessons from energy efficiency policy and programmes in the UK from 1973 to
2013. Energy Efficiency, 7, 23–41. DOI: https://doi.org/10.1007/s12053-013-9197-7
Malm, A. (2013). The origins of fossil capital: From water to steam in the British cotton industry. Historical Materialism,
21, 15–68. DOI: https://doi.org/10.1163/1569206X-12341279
Markandya, A., Armstrong, B. G., Hales, S., Chiabai, A., Criqui, P., Mima, S., Tonne, C., & Wilkinson, P. (2009).
Public health benefits of strategies to reduce greenhouse-gas emissions: low-carbon electricity generation. Lancet,
374, 2006–2015. DOI: https://doi.org/10.1016/S0140-6736(09)61715-3
Markkanen, S., & Anger-Kraavi, A. (2019). Social impacts of climate change mitigation policies and their implications
for inequality. Climate Policy, 19, 827–844. DOI: https://doi.org/10.1080/14693062.2019.1596873
Marmot, M., Allen, J., Goldblatt, P., Boyce, T., McNeish, D., Grady, M., & Geddes, I. (2010). Fair society healthy lives:
The Marmot Review, strategic review of health inequalities in England post-2010. Institute of Health Equity, University
College London (UCL).
Marsh, R. (2017). Building lifespan: Effect on the environmental impact of building components in a Danish
perspective. Architecture and Engineering Design Management, 13, 80–100. DOI: https://doi.org/10.1080/174520
07.2016.1205471
Meerow, S., & Newell, J. P. (2019). Urban resilience for whom, what, when, where, and why? Urban Geography, 40,
309–329. DOI: https://doi.org/10.1080/02723638.2016.1206395
Meyer, M. A., Hendricks, M., Newman, G. D., Hicks Masterson, J., Cooper, J. T., Sansom, G., Gharaibeh, N., et
al. (2018). Participatory action research: Tools for disaster resilience education. International Journal of Disaster
Resilience in the Built Environment, 9(4–5), 402–419. DOI: https://doi.org/10.1108/IJDRBE-02-2017-0015
Milner, J., Hamilton, I., Woodcock, J., Williams, M., Davies, M., Wilkinson, P., & Haines, A. (2020). Health benefits
of policies to reduce carbon emissions. British Medical Journal, 368. DOI: https://doi.org/10.1136/bmj.l6758
Mitchell, B. C., & Chakraborty, J. (2015). Landscapes of thermal inequity: Disproportionate exposure to
urban heat in the three largest US cities. Environmental Research Letters, 10, 115005. DOI: https://doi.
org/10.1088/1748-9326/10/11/115005
Mondainé, E. D., & Lee, M. (2020). Commentary: Beyond theory: Climate justice in practice. Buildings & Cities. https://
www.buildingsandcities.org/insights/commentaries/beyond-theory-climate-justice-practice.html
Nussbaum, M. C. (2011). Capabilities, entitlements, rights: Supplementation and critique. Journal of Human
Development Capabilities, 12, 23–37. DOI: https://doi.org/10.1080/19452829.2011.541731
Perdue, W. C., Stone, L. A., & Gostin, L. O. (2003). The built environment and its relationship to the public’s
health: The legal framework. American Journal of Public Health 93, 1390–1394. DOI: https://doi.org/10.2105/
AJPH.93.9.1390
Power, A. (2008). Does demolition or refurbishment of old and inefficient homes help to increase our environmental,
social and economic viability? Energy Policy, Foresight Sustainable Energy Management and the Built Environment
Project, 36, 4487–4501. DOI: https://doi.org/10.1016/j.enpol.2008.09.022
Romero Lankao, P., & Qin, H. (2011). Conceptualizing urban vulnerability to global climate and environmental change.
Current Opinions in Environmental Sustainability, 3, 142–149. DOI: https://doi.org/10.1016/j.cosust.2010.12.016
Saad, A. (2017). Toward a justice framework for understanding and responding to climate migration and displacement.
Environmental Justice, 10, 98–101. DOI: https://doi.org/10.1089/env.2016.0033
Sánchez-Guevara Sánchez, C., Mavrogianni, A., & Neila González, F. J. (2017). On the minimal thermal habitability
conditions in low income dwellings in Spain for a new definition of fuel poverty. Building and Environment, 114,
344–356. DOI: https://doi.org/10.1016/j.buildenv.2016.12.029
Sandberg, N. H., Sartori, I., Heidrich, O., Dawson, R., Dascalaki, E., Dimitriou, S., Vimm-r, T., Filippidou, F.,
Stegnar, G., Šijanec Zavrl, M., & Brattebø, H. (2016). Dynamic building stock modelling: Application to 11
European countries to support the energy efficiency and retrofit ambitions of the EU. Energy and Buildings, 132,
26–38. DOI: https://doi.org/10.1016/j.enbuild.2016.05.100

Klinsky and Mavrogianni

427

Schaffrin, A. (2013). Who pays for climate mitigation? An empirical investigation on the distributional effects
of climate policy in the housing sector. Energy and Buildings, 59, 265–272. DOI: https://doi.org/10.1016/j.
enbuild.2012.12.033
Schaffrin, A., & Reibling, N. (2015). Household energy and climate mitigation policies: Investigating energy practices
in the housing sector. Energy Policy, 77, 1–10. DOI: https://doi.org/10.1016/j.enpol.2014.12.002
Schlosberg, D. (2007). Defining environmental justice: Theories, movements, and nature. Oxford University Press. DOI:
https://doi.org/10.1093/acprof:oso/9780199286294.001.0001
Sen, A. (1999). Development as freedom. Oxford University Press.
Sen, A. (2005). Human rights and capabilities. Journal of Human Development, 6, 151–166. DOI: https://doi.
org/10.1080/14649880500120491
Sharkey, P. (2007). Survival and death in New Orleans: An empirical look at the human impact of Katrina. Journal of
Black Studies, 37, 482–501. DOI: https://doi.org/10.1177/0021934706296188
Smith, K. R., Jerrett, M., Anderson, H. R., Burnett, R. T., Stone, V., Derwent, R., Atkinson, R. W., Cohen, A.,
Shonkoff, S. B., Krewski, D., Pope, C. A., Thun, M. J., & Thurston, G. (2009). Public health benefits of strategies
to reduce greenhouse-gas emissions: Health implications of short-lived greenhouse pollutants. Lancet, 374,
2091–2103. DOI: https://doi.org/10.1016/S0140-6736(09)61716-5
Smith, P., & Henríquez, C. (2019). Public spaces as climate justice places? Climate quality in the city of Chillán, Chile.
Environmental Justice, 12, 164–174. DOI: https://doi.org/10.1089/env.2018.0041
Tabata, T., & Tsai, P. (2020). Fuel poverty in summer: An empirical analysis using microdata for Japan. Science of the
Total Environment, 703, 135038. DOI: https://doi.org/10.1016/j.scitotenv.2019.135038
Teli, D., Dimitriou, T., James, P., Bahaj, A., Ellison, L., & Waggott, A. (2016). Fuel poverty-induced ‘prebound effect’
in achieving the anticipated carbon savings from social housing retrofit. Building Services and Engineering Research
Technology, 37, 176–193. DOI: https://doi.org/10.1177/0143624415621028
Thomson, H., Simcock, N., Bouzarovski, S., & Petrova, S. (2019). Energy poverty and indoor cooling: An overlooked
issue in Europe. Energy and Buildings, 196, 21–29. DOI: https://doi.org/10.1016/j.enbuild.2019.05.014
Tozer, L. (2020). Catalyzing political momentum for the effective implementation of decarbonization for urban
buildings. Energy Policy, 136, 111042. DOI: https://doi.org/10.1016/j.enpol.2019.111042
Tschakert, P., van Oort, B., Clair, A. L. S., & LaMadrid, A. (2013). Inequality and transformation analyses: A
complementary lens for addressing vulnerability to climate change. Climate and Development, 5, 340–350. DOI:
https://doi.org/10.1080/17565529.2013.828583
Turan, Z. (2018). Finding the ‘local green voice’? Waterfront development, environmental justice, and
participatory planning in Gowanus, NY. Urbani Izziv, 29, 79–94. DOI: https://doi.org/10.5379/
urbani-izziv-en-2018-29-supplement-005
UN. (2015). Transforming our world: The 2030 Agenda for Sustainable Development, Resolution adopted by the General
Assembly on 25 September 2015. United Nations (UN). DOI: https://doi.org/10.1891/9780826190123.ap02
Ürge-Vorsatz, D., & Tirado Herrero, S. (2012). Building synergies between climate change mitigation and energy
poverty alleviation. Energy Policy, 49, 83–90. DOI: https://doi.org/10.1016/j.enpol.2011.11.093
Vardoulakis, S., Dimitroulopoulou, C., Thornes, J., Lai, K.-M., Taylor, J., Myers, I., Heaviside, C., Mavrogianni,
A., Shrubsole, C., Chalabi, Z., Davies, M., & Wilkinson, P. (2015). Impact of climate change on the domestic
indoor environment and associated health risks in the UK. Environment International, 85, 299–313. DOI: https://
doi.org/10.1016/j.envint.2015.09.010
Walker, G. (2011). Environmental justice. Routledge.
Walker, G., & Day, R. (2012). Fuel poverty as injustice: Integrating distribution, recognition and procedure in the
struggle for affordable warmth. Energy Policy, 49, 69–75. DOI: https://doi.org/10.1016/j.enpol.2012.01.044
Wang, J., Zhang, Y., & Wang, Y. (2018). Environmental impacts of short building lifespans in China considering time
value. Journal of Cleaner Production, 203, 696–707. DOI: https://doi.org/10.1016/j.jclepro.2018.08.314
Watts, N., Amann, M., Arnell, N., Ayeb-Karlsson, S., Belesova, K., Boykoff, M., Byass, P., Cai, W., Campbell-Lendrum,
D., Capstick, S., Chambers, J., Dalin, C., Daly, M., Dasandi, N., Davies, M., Drummond, P., Dubrow, R., Ebi,
K. L., Eckelman, M., Ekins, P., Escobar, L. E., Fernandez Montoya, L., Georgeson, L., Graham, H., Haggar,
P., Hamilton, I., Hartinger, S., Hess, J., Kelman, I., Kiesewetter, G., Kjellstrom, T., Kniveton, D., Lemke, B.,
Liu, Y., Lott, M., Lowe, R., Sewe, M. O., Martinez-Urtaza, J., Maslin, M., McAllister, L., McGushin, A., Jankin
Mikhaylov, S., Milner, J., Moradi-Lakeh, M., Morrissey, K., Murray, K., Munzert, S., Nilsson, M., Neville, T.,
Oreszczyn, T., Owfi, F., Pearman, O., Pencheon, D., Phung, D., Pye, S., Quinn, R., Rabbaniha, M., Robinson,
E., Rocklöv, J., Semenza, J. C., Sherman, J., Shumake-Guillemot, J., Tabatabaei, M., Taylor, J., Trinanes, J.,
Wilkinson, P., Costello, A., Gong, P., & Montgomery, H. (2019). The 2019 report of The Lancet Countdown on
Health and Climate Change: Ensuring that the health of a child born today is not defined by a changing climate.
Lancet, 394, 1836–1878. DOI: https://doi.org/10.1016/S0140-6736(19)32596-6
WHO. (1948). Preamble to the Constitution of WHO as adopted by the International Health Conference, New York, 19
June–22 July 1946; signed on 22 July 1946 by the representatives of 61 states (Official Records of WHO no. 2, p. 100).
World Health Organization (WHO).

428

Climate justice and the built environment

Whyte, K. (2020). Too late for indigenous climate justice: Ecological and relational tipping points. WIREs Climate
Change, 11, e603. DOI: https://doi.org/10.1002/wcc.603
Wilkinson, P., Smith, K. R., Davies, M., Adair, H., Armstrong, B. G., Barrett, M., Bruce, N., Haines, A., Hamilton, I.,
Oreszczyn, T., Ridley, I., Tonne, C., & Chalabi, Z. (2009). Public health benefits of strategies to reduce greenhousegas emissions: Household energy. Lancet, 374, 1917–1929. DOI: https://doi.org/10.1016/S0140-6736(09)61713-X
Willers, S. M., Jonker, M. F., Klok, L., Keuken, M. P., Odink, J., van den Elshout, S., Sabel, C. E., Mackenbach, J.
P., & Burdorf, A. (2016). High resolution exposure modelling of heat and air pollution and the impact on mortality.
Environment International, 89–90, 102–109. DOI: https://doi.org/10.1016/j.envint.2016.01.013
Wilson, B., & Chakraborty, A. (2013). The environmental impacts of sprawl: Emergent themes from the past decade
of planning research. Sustainability, 5, 3302–3327. DOI: https://doi.org/10.3390/su5083302
Wolch, J. R., Byrne, J., & Newell, J. P. (2014). Urban green space, public health, and environmental justice: The
challenge of making cities ‘just green enough’. Landscape and Urban Planning, 125, 234–244. DOI: https://doi.
org/10.1016/j.landurbplan.2014.01.017
Woodcock, J., Edwards, P., Tonne, C., Armstrong, B. G., Ashiru, O., Banister, D., Beevers, S., Chalabi, Z.,
Chowdhury, Z., Cohen, A., Franco, O. H., Haines, A., Hickman, R., Lindsay, G., Mittal, I., Mohan, D., Tiwari,
G., Woodward, A., & Roberts, I. (2009). Public health benefits of strategies to reduce greenhouse-gas emissions:
urban land transport. Lancet, 374, 1930–1943. DOI: https://doi.org/10.1016/S0140-6736(09)61714-1
WRI. (2020). World greenhouse gas emissions: 2016. World Resource Institute. Retrieved May 6, 2020, from https://
www.wri.org/resources/data-visualizations/world-greenhouse-gas-emissions-2016
Ziervogel, G., Pelling, M., Cartwright, A., Chu, E., Deshpande, T., Harris, L., Hyams, K., Kaunda, J., Klaus, B.,
Michael, K., Pasquini, L., Pharoah, R., Rodina, L., Scott, D., & Zweig, P. (2017). Inserting rights and justice
into urban resilience: A focus on everyday risk. Environment and Urbanization, 29, 123–138. DOI: https://doi.
org/10.1177/0956247816686905

How to cite this article: Klinsky, S., & Mavrogianni, A. (2020). Climate justice and the built environment. Buildings and Cities,
1(1), pp. 412–428. DOI: https://doi.org/10.5334/bc.65
Submitted: 27 June 2020

Accepted: 28 June 2020

Published: 14 July 2020

Copyright: © 2020 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution
4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Buildings and Cities is a peer-reviewed open access journal published by Ubiquity Press

OPEN ACCESS

