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Abstract

Within the current climate of change (environmental, economic and social) what constitutes
‘justice’ is continually shifting in relation to vulnerable people, places and species. This is
most acute in cities, where the majority of people now live and the need to create new
pathways of co-existence between humans and other species has been recognized. The
convergence of rapid urbanization and anthropogenic climate change has had
disproportionately negative effects on the urban poor and those most marginalized (human
and non-human). This paper provides a critical overview of the emergent field of urban
climate justice which focuses on the complex links between environmental sustainability,
human vulnerability and biodiversity loss in the natural environment. This is an
interdisciplinary agenda demanding new forms of sustainability research and practical
engagement underpinned by calls for a more integrated approach to eco-social justice
principles around human and other species equity in cities.

Introduction

With more than half the world’s population now living in urban areas, cities have been
described as ‘hotbeds of greenhouse gas emissions and vulnerability’ [1]. Urban areas are
places of concentrations of human activity, and, consequently, they are also places where the
causes and impacts of anthropogenic climate change can be located and localised [2,3]. There
is little doubt that the way cities will evolve is critical in combating runaway climate change,
and their important role is increasingly recognised in the international arena [1]. As the
impacts of climate change are progressively felt across the globe, concern is increasing as to
their likely unequal distribution.

Cities, due to their concentration of people, assets and infrastructure and their already highly
stratified profiles of socio-economic disadvantage and vulnerability, are becoming critical
locations for climate justice, a term that highlights the equity implications of climate change
and the associated human responses [4-8]. A major concern is that climate change is likely to
exacerbate existing social vulnerabilities, and that these effects may be greatest in marginal
areas of cities, where, unless supported to do so by third parties, impoverished people have
limited means and capacity to respond to climatic events and adapt to anthropogenic
environmental change [2,3].

However, as ‘urban climate justice’ is rising on the agenda of researchers and decision-
makers [4,5,6], its interpretation as both distributive (i.e. the allocation of benefits and
burdens) and procedural (i.e. how procedures and practices recognize interests) has been
largely confined to the equity implications of climate change on humans. This constraining
perspective, which excludes non-human ecological communities and species, is and isn’t
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surprising. It is not surprising when considering the very apparent dominance of humans in
urban spaces, our ability to ‘develop’ and transform large stretches of nature into built
environments, and the growing disconnect between city dwellers and nature [9]. The narrow
focus on ‘justice for humans’ is surprising, however, when we consider the rapidly growing
awareness of the eco-ethics of the rights of nature in the city through for example wild law,
earth governance initiatives and earth jurisprudence [10] to the nature of human dependence
on vital ecosystem services (e.g. municipal governments striving to create interconnected
urban forests that promote biodiversity [11])

In this paper, we argue for the need to move beyond bifurcated approaches to urban climate
justice to more explicitly include, alongside a focus on humans, the non-human ecological
communities and species that contribute to biodiversity in the city. In reviewing the recent
literature on this emerging area of scientific inquiry, we explore the interconnections between
human and non-human phenomena of urban climate justice and injustice and outline the
emergence of new conceptual and ethical frameworks that seek to guide integrated
interdisciplinary research in this key area.

Climate justice in an urbanised world: An equitable response to species vulnerability?

The combined effects of urbanization and climate change have resulted in disproportionately
negative impacts on those in the city that are often already most marginalised and
disadvantaged. As The Global Report on Human Settlements Cities and Climate Change [12]
highlights, the more affluent in our society are less vulnerable, with the impacts of climate
change being felt most by the most marginalized groups, which include the urban poor,
children, women and the elderly. Injustice occurs when the most vulnerable communities
bear a disproportionate burden of the impacts, often with the least resources or capacity to
respond [13,14]. Barnett [15] identifies five key aspects to understanding climate (in)justice:

1. the responsibility for climate change is not equally distributed,

2. climate change will not affect all people equally with some people and groups more
vulnerable;

3. this vulnerability is determined by political-economic processes that benefit some
more than others;

4. climate change will compound under development because of the processes of
disadvantage embedded within the economic status quo; and

5. climate change policies may themselves create unfair outcomes by exacerbating,
maintaining or ignoring existing and/or future inequalities (misframing and
maladaptation).

Within the built environment, vulnerability to climate change is determined by a
community’s capacity to anticipate, resist and/or recover from the impacts of major changes
such as extreme weather events (e.g. drought, floods, heat waves and fire). For humans this is
exacerbated by substandard or badly designed housing, reductions in green space, and
exposure to environmental risks (e.g. air and water pollution, insect-borne diseases and heat
islands). The negative effects that urbanization has had on humans, however, have also been
experienced by a large and wide diversity of other species, including plants [16], insects [17],
birds [16,18] and many other non-human taxa [19-21], as rapid urban expansion continues to
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change land use patterns in many parts of the world. Stress factors resulting from
urbanization on both humans and other species have been and will continue to be exacerbated
by anthropogenic climate change [22-25], but are rarely acknowledged as issues of climate
justice within current policy and planning frameworks.

Like vulnerable and marginalised human communities in cities, many non-human species
within urban ecosystems are more susceptible than others to the negative impact of climate
change. Most vulnerable species possess ecological traits that increase their sensitivity to
detrimental impacts [25-27]. For example, Prior and Bowman [28] have predicted the growth
of large eucalypt trees to be more vulnerable to high temperatures, which, in a warming
world, will impede forest recovery from extreme events and exacerbate the effects of
increased drought stress and more frequent fire. Caruso et al. [29] found a widespread rapid
reduction in body size of salamanders in response to changes in moisture and temperature, a
trend that was greatest in regions experiencing the greatest drying and warming, rising the
questions of whether salamander adaptation will be able to keep pace with climate change in
the future. Working with jumping plant-lice, Moir et al. [30] have identified insect traits that
may increase their vulnerability to co-extinction, highlighting how species with high degree
of host-specificity with endangered plants are very likely to follow their host plants into
extinction.

Other non-human species are more vulnerable by exposure to external factors [25,26].
Atkinson et al. [31], for example, have predicted that increases in mean temperatures could
lead to expansion of avian malaria into habitats where cool temperatures currently limit
transmission to endemic forest birds. Working with potamodromous fishes, Beatty et al. [32]
have shown that anthropogenic-induced regional reductions in annual surface water discharge
and stream flow periods will reduce fish spawning habitat availability and connectivity.
Gaillard et al. [33] have observed that populations of roe deer grow more slowly when spring
is early, indicating that this presently widespread mammal will not be able to cope with
increasingly early springs. Studying polar soil invertebrates, Nielsen and Wall [34] have
shown that climate amelioration is likely to increase the influx of non-native species, with
negative effects on local biodiversity.

Some of these changes will result in detrimental effects to species’ fitness and their ability to
thrive in specific ecosystems. For many ecosystems, these additional vulnerabilities induced
by climate change will be compounded by the direct and indirect effects of urbanization,
including but not limited to urban expansion and land use change. Ultimately, however, the
most adverse organismal response to urbanization and anthropogenic climate change is
extinction [22,23,35], with some authors arguing that the Anthropocene is an era that will
witness planet Earth’s sixth mass extinction [36]. This will affect both humans and non-
humans creating novel species assemblages under future climatic conditions [37].

We are living in human-induced climate change, and in the age of the Anthropocene this is
not something that is just happening fo cities but is actively being produced in and by the city
through the urbanization process [6]. This disrupts popular understandings around the ambit
of urban inequity and vulnerability in ways that challenge the idea and practice of climate
justice in cities. It calls for a paradigm shift towards identifying, and considering the
compounded impacts of climate change and urbanization on, vulnerable non-human species
in all urban climate change responses.



New directions — rethinking the ambit of climate justice in cities

In an age in which humans and non-human ecologies and systems interrelate in complex
urban assemblages, new directions in the climate justice literature call us to move beyond
binary conceptualisations and practices, recognizing that: (i) climate change is a crisis of
society as well as the natural environment, wherein the impacts are felt most by the most
marginalised segments (both in the human and the non-human realm); (ii) society and nature
are simultaneously, mutually and constantly, reconfigured by the ways that urban relations
are played out, making it difficult to ascertain the justice implications of climate change
without considering society and nature; and, consequently (iii) we must better take into
account the complex and dynamic links between human society and the natural environment
in the transition to environmentally sustainable futures [4].

Within the climate justice literature there are a number of emergent shifts related to key
questions around the ‘where’ and ‘what’ of urban climate justice (see Table 1 below). The
shifting focus for example includes greater recognition of the urban/city and local scale
alongside an ongoing emphasis on climate justice at the international/ national scale between
the global North and South [38]. Previously the climate justice literature focused almost
exclusively on questions of distributive and inter-generational justice, rights and
responsibilities such as polluter pays, fair share and rights-based models (e.g. with regard to
development, human and environmental rights) [39]. However, the more recent literature
recognizes that these approaches still largely fail to adequately acknowledge the diverse
experience of climate risks for both humans and non-humans, the contested nature of many
proposed solutions, and the lived practices already occurring and working to create change in
cities. In particular the links between humans and non-humans and the inadequate nature of
the distribution of benefits and burdens across the species borderline have been highlighted
through the climate justice lens [4].

Table 1 New directions in the urban climate justice literature

Late 20th century focus Early 21* century shifts to include
greater focus on...
Where International/National Urban/City/local
Who Human society Society + nature; human +non-human
Nation state and/or Individual Community
What Rights, responsibilities, Recognition and capabilities, ‘ecologies of
representation practice’
How Technological responses and Politics and cultural: the contested and
solutions diverse nature of climate justice responses
Informal mechanisms (community




Formal mechanisms (state or activism, NGO’s)
intergovernmental negotiations)

Hybrid, new ecology, creative
Justice in theory, human rights and cosmopolitical experiments and transitional
polluter pays based models practices

In addition, a recent turn in the urban climate justice literature has called for expanding the
boundaries of urban climate vulnerability and associated responses by focusing on questions
related to the ‘who’ and the ‘how’ of urban climate justice, interrogating notions of power
and participation in climate change responses. Building on the work of urban political
ecologists [40,41] and environmental justice scholars [42-44] this involves: greater
recognition and engagement with social and natural systems as co-contributors to both the
conditions of urban climate resilience and vulnerability; and greater emphasis on how urban
climate justice is understood, experimented with and contested in practice [45]. As
Schlosberg [39] highlights, how can justice be applied to the very real and growing effects of
climate change in cities on the ground?

This has led to calls for better understanding diverse and creative socio-ecological innovation
and transitions in practice that recognize and respond to both human and non-human
vulnerability to climate change in cities [38,46,47]. Understanding how climate justice
impacts can be considered through a capabilities framework, for example, helps bridge the
gap between climate justice theory and urban climate policy-making through a process of
recognizing, mapping and indexing and then prioritizing urban climate justice action across
communities and species [39,48,49]. Earth jurisprudence and wild law proponents seeks to
use earth laws to create a legal identity for ecosystems and species as a means by which to
protect the rights of the non-human- nature — through a more earth-centred planning and law
system [59].

There is widespread recognition that, in the context of climate change, city administrators and
decision-makers need to work across conventional borders to better understand intrinsically
coupled natural and social systems and the interactions of human and non-human
communities with rapidly changing urban environments. Both privileged and marginalized
populations are connected to place and affect each other in relational ways. It is vitally
important to find new ways of imagining climate change as an issue of urban justice with
ecological, social and cultural dimensions by envisaging climate justice alternatives [56,57].

New critical environmental research highlights an evolving ‘ecologies of practice’ approach
to urban climate justice through a focus on urban-social-natural hybridity and
‘cosmopolitics’: whereby both human and non-human stories, relations, politics and practices
connect to destabilise technocratic responses to anthropogenic climate change [50-52]. In this
way urban climate justice engages both the practices and imagination necessary to create a
new eco-social urban ethic and sustainable future in a climate of planetary crisis and change

[54,55].
Just cities - creating sustainable pathways for humans and other species

The climate-just city must focus both on the contemporary city’s nature and the role of nature
in cities in the Anthropocene. Yet a largely separate literature and discourse has evolved in
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which the vulnerabilities of human populations (urban climate justice) and the vulnerability
of key elements of biodiversity within ecosystems (urban ecology and conservation science)
are artificially divided and responses addressed within disciplinary silos and practices. This is
both a conceit and an artifice that is starting to be better recognized within both the academy
and policy; an artificial separation that negates the shared context of the earth and thus works
to inhibit our capacity to create new pathways of co-existence between humans and other
species.

Integrating the complex links between human vulnerability and biodiversity loss in the
natural environment will require an interdisciplinary agenda and new forms of sustainability
research fundamentally underpinned by an integrated approach to eco-social justice and
equity in cities. This is an interdisciplinary agenda not just in rhetoric or theory, but
embedded in research and policy approach, thinking and practices around multi-natural
alternatives [58]. Current methods for assessing the impacts of climate change on cities need
to incorporate both an appraisal of impacts on the natural environment and negotiations of
climate justice for humans and non-humans.

An expanded conceptualisation of urban climate justice, based on a truly ecological sense of
human-nature interactions, can help devise much needed creative and innovative responses to
the global climate crisis. Future research must focus more specifically on how climate justice
can inform effective urban climate policy and planning and the implications of the justice
lens for urban decision-making and governance processes in climate change. For both
humans and other species this is how the pathways to environmental sustainability and urban
climate justice will be gained.
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