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Reparative innovation
for urban climate adaptation
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Abstract: Scholars of climate urbanism have raised the conundrum that action to address the
ongoing challenges of climate change in cities have distributional impacts, deepening existing
inequalities. This challenge is related in part to the ideas of urban innovation that dominate
climate responses. Disruptive innovations are directed towards the rupture of existing systems
of knowledge, seeking to create new ways of looking at the problem. The emerging scholarship
on climate urbanism suggests that measures to adapt to climate change in urban environments
heeding a disruptive narrative have uneven impacts and too often disadvantage the most vul-
nerable communities. In this article, we ask what it means to look for reparative innovation for
climate change adaptation instead. Reparative thought has influenced different debates on
climate change adaptation and other issues related to social justice, from dealing with the
aftermath of conflicts to engaging in reparative experiences to deal with trauma. Critical the-
ory has also looked into reparation as a means to engage with reparative understandings of
cultural objects and heritage. We argue for a focus on reparative innovation to open up alter-
native innovation frameworks that acknowledge existing material urban histories and engage
with the multiple forms of knowledge within the urban experience that support climate
adaptation.

Keywords: Urban adaptation, urban transformations, urban infrastructure, disruptive
innovation, reparative innovation.

Notes on the authors:
Vanesa Castan Broto is Professor of Climate Urbanism at the University of Sheffield.

Linda Westman is a Post-doctoral Research Associate at the University of Sheffield.

Ping Huang is a Post-doctoral Research Associate at the University of Sheffield.

© The author(s) 2021. This is an open access article licensed under a
Creative Commons Attribution-NonCommercial-NoDerivs 4.0 Unported License



206 Vanesa Castan Broto, Linda Westman and Ping Huang

Introduction

Adapting to climate change impacts in urban areas constitutes an enormous challenge
for which resources and capacities are limited. Climate adaptation is critical in rapidly
growing urban areas, with informal areas that lack appropriate services or rapidly grow-
ing peripheries where new infrastructures will be needed (Dodman et al 2012,
Satterthwaite et al. 2007). Adaptation creates new demands and new forms of thinking
about social relations with the built environment and urban infrastructure.

Action for climate adaptation can have unintended impacts that exacerbate urban
vulnerability (Anguelovski et al. 2016, Eriksen et al. 2021). In urban areas of less
developed countries, adaptation outcomes are intertwined with histories of disposses-
sion and colonisation, and raise questions of justice (Henrique & Tschakert 2020,
Rumbach 2017). Adaptation is a fundamentally political problem, but mainstream
efforts tend to curtail political debate (North ez al. 2017, Scoville-Simonds et al. 2020).
For example, existing development programmes may be rebranded under the umbrella
of adaptation without making a marked difference in addressing the marginalisation
relations that underpin vulnerabilities (Schipper et al. 2020).

Climate urbanism refers to a growing wave of critiques about how cities have
become central places to address climate change, both in terms of addressing climate
impacts (adaptation) and reducing emissions (mitigation) (Castan Broto et al. 2020).
Central to this body of scholarship is a concern with the impacts of climate action:
creating a resilient city and resilient spaces often happens at the expense of disadvan-
taged populations because of the entrenched dynamics of capital accumulation and
securitisation of spaces of privilege (Anguelovski et al. 2019a, 2019b, Long & Rice
2019). Climate adaptation could conceivably become a form of strategic urbanism to
address existing inequalities (Chu et al. 2017). Still, in practice, the negative impacts
of climate action on vulnerable populations are apparent. For example, UN-Habitat
reports that cities are increasingly concerned with new forms of inequality associated
with climate action. Climate protection projects may add value to the urban environ-
ment at the expense of marginalised urban groups, that may be pushed out because of
changing conditions of habitation, such as increases in housing prices and rents—a
process known as climate gentrification (UN-Habitat 2020).

Climate urbanism interrogates whether there are alternatives to deliver urban
climate action in a just manner (Robin & Castan Broto 2020). Postcolonial analyses
of urban infrastructure turn attention to do-it-yourself, makeshift, and place-based
adaptations that can deliver new ways of thinking about infrastructure (Cloutier et al.
2018, Groulx et al. 2014, Udelsmann Rodrigues 2019). There are alternatives for
climate change adaptation, particularly among urban citizens, but existing city-wide
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initiatives rarely incorporate them. One key issue is to notice and articulate place-based
innovations into coherent climate policy. Innovations for adaptation often involve
looking beyond highly technical systems of securitisation and control. Unlike mitiga-
tion proposals that emphasise the possibility of disrupting wider infrastructure and
technological systems, adaptation calls for ‘reparative innovations’: that is, innova-
tions focused on preserving adaptation capacities that address the city’s past and
future.

In this short article, we argue that thinking about adaptation innovations is
crucial to addressing the challenges of inequality associated with climate urbanism.
Our concept of reparative innovation builds upon queer theory and legal discus-
sions of reparative justice. We further develop the concept of reparative innovation
analytically, in contrast with ideas of disruption and disruptive innovation. In this
way, the concept of reparative innovation brings concerns with justice to the core
concepts of innovation studies. The paper concludes with a discussion of reparative
innovation in the context of urban infrastructure development in postcolonial con-
texts. Our research agenda maps urban adaptation as a practice that must aim to be
inherently reparative. A reparative understanding of innovation in urban adapta-
tion helps reimagine adaptation actions beyond the circular debates on climate
justice. Reparative innovations do not seek to disassemble the apparatus in which
they are embedded, but they acknowledge and address past and present harm,
making the apparatus liveable.

The promises of reparative innovations

Struggles for recognition have been part of environmental justice movements since
their inception, concerned not only with the impacts of environmental change but
also with the extent to which marginalised groups are excluded from their self-
realisaton and self-determination (Schlosberg 2004). Climate change adds a new
dimension, but forces a re-examination of collective ideas of the future and who has
a hand in shaping the trajectories to those futures. The struggle for recognition has led
to an emphasis on restorative justice in environmental justice movements, as a frame-
work that emphasises reconciliation (Figueroa & Waitt 2010). Restorative justice is
closely related to indigenous affective experiences of colonisation and decolonisation
that offer transformative alternatives (Smith 2012). Restorative justice also invokes
governmental responsibility for maintaining the restorative process and the condi-
tions that make it possible, particularly in the context of criminal justice and, for
example, environmental crimes (van Wormer & Walker 2012).



208 Vanesa Castan Broto, Linda Westman and Ping Huang

The notions of reparative justice and restorative justice are frequently used
interchangeably: often, calls for restorative justice add the intention to repair. In this
paper, however, we favour the notion of reparation and reparative justice because it
allows a move away from formal processes to achieve justice, focusing instead on
active efforts to engage with people and the world materially, through artefacts. This
notion of reparative justice is a springboard to rethink innovation as a means to focus
on creating new futures that climate adaptation requires. This is inspired by Linda
Tuhiwai Smith (2012: 159), who refers to ‘the spirit of creating that indigenous com-
munities have exercised over thousands of years’ as a means to ‘dream new visions
and to hold to old ones’. In a postcolonial world, reparative innovation celebrates a
pluralism of knowledge that can inform climate adaptation.

Reparation is a multilayered concept that has to do with maintenance (fixing
something) and making amends. That undercurrent of ‘making amends’ reveals that
reparation relates to our relationship with others and the material world: it is about
recognising having done something wrong, which needs payback for those people or
things that have been wronged. Reparation thus implies an action to address the
wrongs of the past:

To hold that redressing a wrong is an obligation of justice is to hold that some remedial
action is (at least prima facie) necessary, something that morally must be done
(Walker 2015: 211).

Walker explains that thinking about reparative justice is different from thinking about
corrective justice. Reparation is not the same as paying for a deed. A compensation for
unjust harms and losses will do little to repair the loss of your home—and your life—
after flooding. For people living in informal settlements where their tenure depends on
holding onto space, the enormous harm made by resettlement can hardly be accounted
for by compensation. Walker examines reparative justice in the context of mass vio-
lence and systemic human rights abuses, but the lessons are relevant to understanding
climate adaptation. Walker explains that practical experiences in reparative justice
cast it as a process in-the-making that requires a certain degree of experimentation in
discovering what constitutes justice. In conclusion, Walker argues that engaging with
different methods can lead to that reparative discovery.

In the context of climate change, reparative justice calls for examining the history
of climate change as a problem, as a means to attribute responsibilities for reparation.
However, it follows that history alone is not sufficient and that, to a certain extent, a
degree of responsibility for reparations must be widespread (Thompson 2021).
Climate change is emerging as a profoundly traumatic event, particularly considering
human culture’s continuity (Brulle & Norgaard 2019). Reparation is a necessary but
not sufficient part of healing from trauma (Danieli 2009: 41-77). Reparations must
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both reduce carbon emissions and address their historical dimensions while also
delivering adaptation and resilience to safeguard life.

An example of events that can inspire reparation thought in climate change
adaptation is the legal struggle of indigenous peoples who suffered Canada’s residen-
tial schools policy—a series of human rights violations committed over 150 years.
Mahoney (2019: 207) explains that indigenous law ‘framed the wide range of harms,
empowered the victims to articulate what they wanted, justified individual and collect-
ive reparations, and laid the groundwork for a new relationship with the perpetrators’
in the reparations in the Indian Residential School Settlement Agreement. Indigenous
law provided an alternative to a colonial model of negotiation based on the principle
of corrective justice. First Nations proposed instead measures rooted in indigenous
law, such as restorative actions, the recognition of intergenerational harms, and
establishing a truth commission (Mahoney 2019). The implications spread in time:

Reparation looks forward, signalling not only the concern of victims and survivors
with monetary compensation but, just as importantly—as the word’s root, ‘repair,’
indicates—with upholding dignity and recovering health in the wake of gross
violations of human rights (Bonner & James 2011).

By embracing reparative innovation in climate adaptation, we seek to bring these
insights into approaches to address human vulnerabilities through knowledge-making
and innovation.

Queer studies embrace a reparative impulse to enable positive attachments within a
culture that rejects part of its members. Cultural theorist Eve Kosofsky Sedgwick
interrogated the link between learning and positive outcomes. Sedgwick concluded that
reparative impulses support people and communities to gain sustenance even within
cultures that do not sustain them (Sedgwick 2003). Against criticisms that seek to
anticipate the hidden meaning of everything, reparative readings situate the object of
knowledge within a material history of multiple experiences and attachments (see also
Hanson 2011, Wiegman 2014). We propose to rethink adaptation innovations as
reparative both to accept the horrors of climate change and to provide a hopeful
response to this urgent crisis. There are examples of how queer solidarities support
urban resilience and responses to disasters that recognise all citizens as active agents
rather than passive vulnerable groups (Wisner e al. 2017). With this paper we aim to
extend this scholarship by redeploying the notion of reparation in the context of
innovation for climate adaptation.

However, what such a reparative impulse could look like in the field of climate
adaptation is not entirely clear. Here we propose to think of a reparative framework
in relation to one of the most popular ideas to think about environmental innovation:
disruptive innovation.
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Reparative innovation as an alternative to disruptive innovation

The concept of reparative innovation emerges in stark contrast with a better understood
concept of disruptive innovation. Disruptive innovation seeks to alter a given market
and technological context radically. The concept derives from the notion of creative
destruction (Schumpeter 1942), which assumes that invention acts as a disruptive force
that creates renewal (and ‘progress’) in economic systems. Entrepreneurs and inventors
become agents of change, driving change throughout industries and society. Sustaining
innovations introduce change incrementally. In contrast, disruptive innovations are
low-cost, accessible technologies that produce sweeping and fundamental changes
across markets (Christensen 2013). They establish new value propositions, change
consumer behaviors, and displace incumbent firms. The concept of disruptive innov-
ation emerged from a concern with strategic management options for corporations.
According to an influential interpretation by Abernathy and Clark (1985), disruptive
technologies are characterised by their qualitative differences in associated skill sets,
resources, and competencies compared with established technologies. Thus, their
diffusion and establishment render entire industrial systems obsolete.

The concept of disruptive innovation tends to have a narrow focus of technological
change and may not always acknowledge the variety of ways in which innovation
occurs (Markides 2006, McDowall 2018). Nevertheless, the idea of disruptive tech-
nology remains influential and widely used. It has become framed as a source of
‘simpler, cheaper, easier to use’ solutions that may effectively tackle pervasive social
issues such as poverty or sustainability (Hart 2005). The emergence of new digital
technologies has reignited disruptive innovation ideas to tackle resilience and
sustainability problems (Nasiri ez al. 2017, World Bank 2018). Likewise, disruptive
innovation ideas inform research on business innovation and sustainability (Cohen &
Winn 2007, Dean & McMullen 2007) and support the argument of mass-market
transformations propelled by sustainable business models (Aminoff et al 2017,
Schaltegger et al. 2016).

In science and technology studies, disruptive innovations interrupt the operation
of socio-technical systems, forcing a change in the configuration of social practices
and material technologies. Socio-technological configurations appear as a regime that
is semi-stable for the analyst. A transition happens when disruptive innovations find
their way into that regime, forcing a realignment of social and material components.
Crucial to these analyses is that disruption can be seen as a ‘prerequisite of system
reconfiguration’, rendering the dynamic indispensable to transition processes (Kivimaa
et al. 2021). Niche innovations can only be radical enough if driven by disruptive
innovations that hold power to overthrow unsustainable socio-technical regimes
(e.g., Johnstone et al. 2020, Tyfield 2011).
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Transition scholars argue that disruptive innovation fosters sustainability
transitions. For example, renewable energy technologies are frequently framed as
disruptive innovations that may challenge fossil-fuel-dependent production and con-
sumption systems. Disruptive innovations in solar energy, for example, include
customer-oriented solutions for batteries and photovoltaic (PV) power (Frankel &
Wagner 2017, Say et al. 2018), solar utilities (Eisen 2010), or PV systems (Frankel
et al. 2014). But the range of disruptive innovations in the current infrastructure
regime is varied, ranging from hydrogen fuel cells (Hardman ez al. 2013) to sharing
economy solutions (Schneider 2017). While these arguments are more familiar in
debates about reducing carbon emissions, they are gaining traction in adaptation
research concerning the disruptive force required to achieve resilience and transform-
ation (Saxena et al. 2018). These connections become increasingly apparent in inno-
vations that address mitigation and adaptation simultaneously: for example, off-grid
renewable technologies (Sapkota et al. 2014) or flexible and modular infrastructure
designs (Shakou et al. 2019).

While disruptive innovations may have a place in urban adaptation, a fundamental
insight from transitions theory is that such disruptive innovations emerge within the
dominant socio-technical system, and, hence, they do not necessarily challenge it
(Bulkeley et al. 2014). The concept of disruptive innovation emerged from an interest
in understanding incumbent strategies to manage threats from new technologies. The
ensuing frameworks have remained geared towards analyses of industrial dynamics
and changes in markets. Disruptive innovations are embedded in the incumbent’s
grammar (and, even more deeply, in the logic of political economies and the global
capitalist system). In that sense, the promise of disruption is misleading. Changing
the system fundamentally is not the objective of disruptive technology. In summary, the
link between abstract ideas of disruptive innovation and the question of urban
resilience is fraught. Reparative innovation provides an alternative angle of looking, a
different way of engaging with the question of innovation that may be more attuned
to the demands of adaptation in urban areas.

Finding hope in the reparative

Unlike narratives of disruptive innovation, reparative innovations emerge from a
profound recognition of specific social and cultural histories—including hegemonic
narratives of capitalist extractivism and colonial domination—that shape the context
of adaptation action. In urban environments, adaptation depends on the interactions
with multiple infrastructure systems and variegated impacts of different types of
disasters, from heat to flooding (Gough et al. 2019). Urban infrastructure landscapes
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are constituted through governance cultures, resource flows, and everyday life practices
(Castan Broto 2019). Infrastructure is implicated in urban resilience and the creation
of livable urban spaces in complex ways (Petrescu et al. 2020). It shapes urban practices
at different levels:

Infrastructure is food production and the social-technical relationships that it entails.
Infrastructure is about the ways in which seeds and credit circulate and how water is
distributed; it is about how planting and harvesting are practised; it is about who can
grow what where, about who is able to make a call on land for the purposes of food
growing. Infrastructure is always part of a bigger matrix, as this and a number of
other projects reveal. What exactly infrastructure connects and how it does so are
important questions that can be answered contextually (Knowles 2019: 5).

From this reading, reparative innovations emerge as embedded in collective urban
histories. Urban histories are not linear but complex and multilayered, as people’s
lives intersect in different planes, alongside ecosystems and technologies. Reparative
technologies first acknowledge those socio-ecological, profoundly material, histories
as a means to draw the space of innovation. Through experimentation with those
landscapes, a wide range of adaptation possibilities emerges, linked in every case to
situated perceptions of a place and its history.

Nevertheless, there is increasingly a consensus that adaptation depends on large
societal transformations (Patterson er al 2017), transformations dependent on
multiple social and technological innovations and with likely uneven impacts in urban
environments. Transition theory and ideas of disruptive innovations have been used
to understand such transformations (Dixon ef al. 2014). However, transition theory
does not account for the spatial conditions of innovation and technological ‘disrup-
tion’. Whether a given technology will suit an urban environment depends on multiple
conditions of urban governance, the history of the city and its imprint in the built
environment, and the cultural and social practices of technological use (Huang &
Castan Broto 2018).

For example, a recent study compared how people reconstructed their houses
after Typhoon Haiyan landed in Central Philippines in 2013 and after the Gorkha
Earthquake in Nepal in 2015. The study casts self-recovery as inevitable and a pro-
cess that can be harnessed to build resilience (Schofield er al. 2019). However, policy
and planning can work against bottom-up efforts to build urban resilience. The
comparative study mentioned above found that policy decisions to improve housing
safety often had negative consequences for people’s lives. Resettlement decisions
separated families from the crucial networks that supported their livelihoods.
Conditional cash grants raised prices, reducing the affordability of construction
materials and labour.



Reparative innovation for urban climate adaptation 213

Adaptation calls for nimbler technologies adapted to specific conditions and
policies that recognise the trajectories in which adaptation occurs. Ideas of transition
and associated accounts of disruptive innovation do not provide a spatially sensitive
version of technological change in urban areas. Reparative innovation, as we explain
below, seeks to engage with the existing capacities of a given place, assembling
resources at hand to create new possibilities for adaptation.

Reparative innovation endorses an alternative reading of the process of change,
one that recognises radical change as the unexpected product of long-term, uncoor-
dinated shifts. In the project Low Carbon Action in Ordinary Cities, funded by the
European Research Council, we are currently compiling examples of what such repar-
ative innovations look like. In the infrastructure context of less developed urban areas,
where informality is the norm, reparative innovation calls for positive imaginations of
collective urban futures that also acknowledge difficult histories of colonial
exploitation and resource extractivism.

In the city of Tasikmalaya in Indonesia, farmers make waterwheels out of bamboo
to cope with drought. The bamboo waterwheels function to drive water from a local
river to the withering farms. Tasikmalaya has a long tradition of bamboo culture, rep-
resented by the bamboo weaving crafts (Triharini 2014). As a native material, bamboo
is widely used by local people in social practices such as building houses and making
furniture. In this case, with extremely limited resources, local farmers use the native
material to reduce drought impacts. This is a practice that involves craftsmanship as a
means for ecological restoration. Rather than revolutionise water management, the
challenge is integrating human skills and natural materials to manage the changing
patterns of drought. Bamboo craft is physical but also culturally embedded in traditional
techniques and a rich heritage of weaving patterns. There is a fundamental emotional
component that accompanies bamboo craftsmanship, and that becomes embedded in
local adaptation practices. What is the adaptation value of such practice? We hardly
know because few evaluations consider this kind of craftsmanship as adaptation.
Nevertheless, there is a promise in innovations that build resilience incrementally.

Reparative innovation follows material experimentation that emerges from a close
reading of the urban landscape. In the city of Abakaliki in Nigeria, a young engineer
named Anthony Okafor built a solar-powered tricycle. Known locally as Keke Napep,
the tricycle is one of the most widely used means of transportation in Nigeria.
Commonly powered by petrol or diesel, Keke Napep is highly polluting and dangerous.
In this case, the young engineer’s innovation of a solar-powered Keke Napep is
reparative—building on the possibilities of a given context. As Keke Napep is central
to local people’s commuting practices, a solar-powered one could constitute a nimble
solution to facilitate mobility. Moreover, a solar-powered Keke Napep can reconfigure
multiple layers of operation of transport systems, as charging—rather than fueling—
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becomes the primary demand. This reconfiguration does not need to be disruptive,
market oriented, or policy driven.

Financialisation and the securitisation of urban spaces at the expense of vulnerable
populations are increasingly the dominant accounts of climate change adaptation in
urban areas. However, adaptation is most urgent in informal settlements lacking
infrastructure, where disasters are compounded with structural inequalities.
Innovations will no doubt be needed to catalyse a transformation to urban resilience.
However, their eventual impacts will depend not only on the innovations themselves
but also on how the innovation processes are conceived. This essay presents the idea
of reparative innovation to rethink alternatives for urban adaptation that, rather than
disrupting existing infrastructure systems, seek to engage with the political possibilities
of situated knowledges and ecologies.
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