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Abstract
The articles in this thematic issue represent a variety of perspectives on the challenges for equity that are attributable to
climate change. Contributions explore an emerging and important issue for communities in the Global North and Global
South: the implications for urban social equity associatedwith the impacts caused by climate change.Whilemuch is known
about the technical, policy, and financial tools and strategies that can be applied to mitigate or adapt to climate change in
communities, we are only now thinking about who is affected by climate change, and how. Is it too little, too late? Or better
now than never? The articles in this thematic issue demonstrate that the local impacts of climate change are experienced
differently by socio‐economic groups in communities. This is especially the case for the disadvantaged and marginalized—
i.e., the poor, the very young, the aged, the disabled, and women. Ideally, climate action planning interventions should
enhance quality of life, health and well‐being, and sustainability, rather than exacerbate existing problems experienced by
the disadvantaged. This is the challenge for planners and anyone working to adapt to climate change in our communities.
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1. Introduction

This thematic issue explores an emerging and impor‐
tant issue: the implications for urban social equity asso‐
ciated with the impacts caused by climate change. Much
is known about the technical, policy, and financial tools
and strategies that can be applied to mitigate or adapt
to climate change in communities. We also know that
the local impacts of climate change are experienced
differently by socio‐economic groups in communities.
This is especially the case for the disadvantaged and
marginalized—i.e., the poor, the very young, the aged,
the disabled, and women. Ideally, climate action plan‐
ning interventions should enhance quality of life, health
andwell‐being, and sustainability rather than exacerbate
existing problems experienced by the disadvantaged.

It is now time to consider what all this means for
the people with whom, and for whom, we plan our com‐
munities, and plan for climate change. In this issue, we

ask what this all means from an equity and social jus‐
tice perspective. Who benefits and who loses from the
impacts of climate change?Whose lives are made worse
off? Who should participate in climate action planning?
How do we identify areas of vulnerability? What is the
state of theory and practice?

Of course, there is no single, representative experi‐
ence in the Global South, nor in the Global North for that
matter. Context is always the key consideration, whether
planning in the Global North or Global South. This selec‐
tion of articles offers important insights into the chal‐
lenges faced by communities in both global regions, and
the effort to address, and manage, inequity caused or
made worse by climate change.

2. Overview of the Thematic Issue

In the lead‐off article, Swanson (2021) poses really inter‐
esting and relevant questions in her contribution: Are
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we considering and integrating equity when planning
for climate change? And if so, how? The reality is that
while a growing number of cities are preparing for cli‐
mate change by developing adaptation plans, little is
known about how these plans and their implementa‐
tion affect the vulnerability of groups experiencing vari‐
ous forms of underlying social inequity. Accordingly, this
article provides some much‐needed theoretical context
for our consideration of the state of practice and syn‐
thesizes the extant research that explores the justice
and equity issues inherent in climate change adaptation.
Swanson’s analysis suggests that climate change adap‐
tation planning favours certain privileged groups while
simultaneously denying representation and resources
to marginalized communities; this finding is clearly
worrisome. The article begins to unpack the relation‐
ship between social inequity, vulnerability, and adapta‐
tion planning, providing the necessary background for
future research that examines whether, and to what
extent, urban adaptation plans acknowledge and prior‐
itize social vulnerability.

With that conceptual context in place, we thenmove
to a discussion of the varied experiences with the inte‐
gration of social equity in climate change planning from
settings in the Global North and Global South. This chal‐
lenge is addressed here through two sub‐themes: the
first explores how decisions are made when planning for
climate change, and the role(s) of communities in that
process; and second, the various decision‐making strate‐
gies and tools that could be used to address the impacts
of climate changewith regard for considerations (i.e., the
imperatives) of social equity objectives.

As Cash (2021) explains in her article, people who
live in informal settlements in the Global South are
especially vulnerable to extreme weather events and
their consequences, such as flooding, landslides, and fire
that are regular occurrences. Communities located in
coastal areas face severe challenges from seasonal and
typhoon‐induced flooding; this is especially concerning
because these places lack the resources and capacity
to plan for and manage these impacts. Cash’s research
shows that unstable and inequitable land rights prac‐
tices exacerbate community vulnerability because res‐
idents already live in really precarious states. A case
study is offered in this article to illustrate the nature
of a common challenge, and to examine solution pos‐
sibilities that could be applied elsewhere. The article
focuses on the efforts to secure tenure and upgrade
their community by the residents of Sitio Libis, located
in Canumay East, City of Valenzuela, Philippines. Cash’s
research demonstrates that enabling conditions created
by government and/or NGOs are required for transfor‐
mational outcomes; however, local resources, skills, and
knowledge are not sufficient by themselves. Cash’s find‐
ings highlight the potential contribution of “smart part‐
nerships” among state‐civil society‐private sector actors
in support of small‐scale (i.e., community‐based) cli‐
mate action.

We see the importance of context—and of the per‐
spectives of our communities’ young people—in Zimba
et al. (2021). The authors note that, globally, mean‐
ingful youth participation in planning processes aimed
at dealing with climate change impacts has been advo‐
cated for sustainability purposes through, among oth‐
ers, the UN Framework Convention on Climate Change.
The city of Mzuzu, Malawi, serves as a case study that
illustrates broader trends and patterns in climate adap‐
tation planning processes. The authors explain that local
communitymembers have been involved in planning pro‐
cesses at the community level. However, they note that
an equitable representation of the community’s differ‐
ent age and cultural groups has not been considered;
the city’s youth, in particular, have been marginalized
because they have been excluded from these decision‐
making processes. This article assesses the factors affect‐
ing youth involvement in the planning process, leading to
a set of recommendations for a youth‐oriented engage‐
ment strategy.

We know that cities have a dual role with regard
to climate change: they produce the majority of green‐
house gases, and the adverse impacts of climate change
are most pronounced in cities. This reality is addressed
in Wendnagel‐Beck et al.’s (2021) article. They argue
that cities evolve over time, and therefore our approach
to planning for climate change impacts must be adap‐
tive and responsive to a changing community context
and reality. This calls for a research and planning pro‐
cess that monitors and evaluates changes in the com‐
munity’s economic structure, physical form, and func‐
tional and social characteristics. That approach, in turn,
requires the collection and analysis of data and informa‐
tion that is meaningful and informative. In this regard,
the authors note that multi‐dimensional approaches are
needed to capture urban changes in city form and func‐
tion; this includes mobility patterns, land use, land cover,
economic activities, socio‐demographic characteristics,
or human behavior—factors that should be considered
individually and cumulatively. They examine how urban
structure types are used in local adaptation strategies,
to develop recommendations, and to set concrete tar‐
gets for climate adaptationwith special regard for human
vulnerability to adverse impacts. To do this, the authors
focus on the German cities of Karlsruhe and Berlin as
exemplars of this planning approach. The comparative
analysis provides new insights into whether and how cli‐
mate adaptation plans consider physical and social struc‐
tures. Based on the analysis, Wendnagel‐Beck et al. offer
recommendations about how to address and integrate
both aspects in an adaptation‐focused planning process.

The impacts of climate change are most pronounced
in delicately balanced, and therefore vulnerable, ecosys‐
tems. This is certainly the situation in Canada’s North,
in the community of Nunavik, Québec. In Paquet et al.
(2021), we see vulnerability though an arctic climate
and cultural (i.e., Inuit) lens. Communities in Canada’s
North are characterized by precarity of a special kind.
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Nunavik’s residents have experienced significant social
and environmental disruptions due to climate change.
They are heavily reliant on imported (and very expen‐
sive) fuel sources for power generation, specifically
carbon‐based fuel sources. As the authors note, over
time, Nunavik’s residents have taken control of these
petroleum‐based resources and their distribution, trans‐
forming this energy source into a major regional
economic asset. Recently, there has been a transi‐
tion towards renewable energy technologies (RETs) in
Nunavik. Interestingly, Nunavik residents are concerned
about the adverse impacts on the ecosystem caused
by “clean energy” sources such as hydro‐electric dams
and wind turbines; diesel fuel is perceived as the bet‐
ter choice, with fewer immediate impacts. At first glance,
this seems a sensible and comfortable transition for the
community. However, continued reliance on unsustain‐
able energy sources would exacerbate the local impacts
of climate change. This article raises interesting and
perplexing questions: What does equity mean in this
context? Would it be fair to undermine or eliminate
this important economic asset? Who would make that
decision—the indigenous residents or white people?
The article presents twomain results: (1) the level of sub‐
stantive equity dependsmainly on the type of RET and on
idiosyncrasies between communities, and (2) local gover‐
nance and procedural equity need to be asserted so that
RETs can become true catalysts for equity.

Effective and meaningful citizen engagement is a
common challenge for planners and decision‐makers
in many communities, whether in the Global North or
Global South. This subject is addressed by Wolff et al.
(2021). As they explain, concerns regarding the impacts
of climate change on marginalized communities in the
Global South have led to calls for communities to be
more active agents in the process of planning for climate
change. So, how could community residents contribute
in a meaningful, empowering way to the shared struggle
to manage the impacts of climate change? How might
appropriate technologies be used by non‐experts in this
struggle?Using the Revitalising Informal Settlements and
their Environment (RISE) project as a case study, the
article explores the use of citizen‐photography meth‐
ods that map flood levels and thereby contribute to
project‐level flood risk reduction planning processes.
The research indicates that the engagement model and
the technology used were key to the success of the
flood‐monitoring project; community residents made a
real, tangible contribution. The different experiences
with the practice of monitoring floods in two case
study countries—Fiji and Indonesia—provide insights
into the many benefits of more inclusive risk manage‐
ment practices.

On a related matter, the nature of the relation‐
ship between urban morphology and community vul‐
nerability deserves attention. How does urban structure
and organization of land and services affect community
capacity to adapt to climate change? How might we

determine the spatial and equity implications of differ‐
ent adaptive capacities? These important questions are
addressed in the article by Barbosa and Suárez Pradilla
(2021). As the authors explain, socio‐spatial equity rep‐
resents a challenge for Latin American cities. There is
increasing awareness of the role that spatial planning
plays in the effort to identify and manage inequitable
access to resources and capacity, generally, a situation
that has been made more complicated because of cli‐
mate change. The case study focuses on the northern
limits of the city of Bogotá. Their research proposes an
approach that analyzes spatial syntax and (social) inten‐
sity of activities and infrastructure. The findings can be
used by analysts to characterize the urban structure itself
and identify areas of vulnerability. They conclude that
the degree of vulnerability is higher, and adaptive capac‐
ity is reduced, in outlying communities compared with
central areas of the city.

3. Conclusion

These articles reflect varied experiences in different
parts of the Global North and Global South. While each
setting is unique, it is possible to find common themes in
these articles. Technical expertise and solutions are nec‐
essary, but often not sufficient factors when dealing with
the local impacts of climate change. In every case dis‐
cussed here, we see the value of inclusive, meaningful
consultation in adaptation planning and management.

Indeed, the contributions in this thematic issue indi‐
cate that the process of planning and decision‐making
is often just as important, perhaps more so, than the
actions taken. We also see the need to recognize agency
in communities, and the important contributions that
people in vulnerable communities can make in the
shared struggle caused by climate change. Finally, we
are reminded of the need—indeed, the obligation—to
ensure that opportunities are offered for disadvantaged
communities to articulate their values, needs, andwants,
and to make a commitment to address the impacts of cli‐
mate change in an equitable manner—so that nobody is
left behind.
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Abstract
A growing number of cities are preparing for climate change by developing adaptation plans, but little is known about how
these plans and their implementation affect the vulnerability of groups experiencing various forms of underlying social
inequity. This review synthesizes research exploring the justice and equity issues inherent in climate change adaptation
planning to lay the foundation for critical assessment of climate action plans from an equity perspective. The findings pre‐
sented illuminate the ways in which inequity in adaptation planning favours certain privileged groups while simultaneously
denying representation and resources to marginalized communities. The review reveals the specific ways inequity is expe‐
rienced by disadvantaged groups in the context of climate change and begins to unpack the relationship between social
inequity, vulnerability, and adaptation planning. This information provides the necessary background for future research
that examines whether, and to what extent, urban adaptation plans prioritize social vulnerability relative to economic and
environmental imperatives.
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1. Introduction

As the impacts of climate change are increasingly being
experienced in communities around the world, discus‐
sions about climate change adaptation have become
the norm in many urban policy settings. A growing
number of cities are preparing for the impacts of cli‐
mate change by developing adaptation plans, but little is
known about how these plans and their implementation
affect the vulnerability of groups experiencing various
forms of underlying social inequity (Anguelovski et al.,
2016). As the pace of climate change accelerates, the
perceived urgency for the adoption of climate action
plans means cities may further relegate social equity
considerations relative to environmental and economic
imperatives. As cities plan for climate change adapta‐
tion, their interventions should reduce the vulnerability
of disadvantaged groups by ensuring inclusive planning
processes and equitable outcomes. Overlooking social

equity concerns in adaptation planning leads to interven‐
tions that can reinforce existing trends of socioeconomic
vulnerability and create new sources of inequity. Equity
and justice are essential components of achieving ade‐
quate, fair, and enduring climate action (Klinsky et al.,
2017). Accordingly, there is a critical need to examine
whether, and to what extent, adaptation planning pro‐
cesses and outcomes are inclusive, equitable, and just.

Adaptation has been variably defined within the cli‐
mate change context, although responding to vulnera‐
bility has emerged as a common theme in the climate
justice literature (Hanna et al., 2014; Smit & Wandel,
2006). Vulnerability refers to the extent to which peo‐
ple and places are susceptible to the adverse effects
of climate change and is a function of both exposure
and sensitivity to risk (Kelly & Adger, 2000; Paavola &
Adger, 2006). Vulnerability has both social and physical
dimensions: Social vulnerability describes susceptibility
based on social, economic, and political factors, while
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physical vulnerability concerns the exposure of people
and places to climatic events. Vulnerability is thus a
multidimensional concept with connections to popula‐
tion growth, resource depletion, poverty, environmen‐
tal management, equity, and (in)adequate public poli‐
cies (Cardona et al., 2012). Vulnerability to specific or
multiple environmental stresses ranges in scale from the
household or community level to the level of the global
population, although practical interventions that reduce
vulnerability are most commonly found at the local scale
(Smit & Wandel, 2006). It is closely associated with the
concept of adaptive capacity, defined as the ability of
an affected system, region, or community to cope with
the impacts and risks of climate change (Smit et al.,
2001). Climate change adaptation planning—the process
through which communities assess their climate vulnera‐
bilities and respond to the risks and opportunities posed
by a changing climate (Canadian Institute of Planners,
2011)—is a means of enhancing the adaptive capacity
of a community via projects and programs that enable
the community’s built, natural, and human systems to
accommodate climate changes withminimal disruptions.
The quality of climate change adaptation planning at the
urban level is thus directly related to residents’ adap‐
tive capacity.

This review synthesizes research exploring the ways
inequities are experienced by disadvantaged groups in
the context of climate change. The review provides foun‐
dational information regarding climate change impacts
in urban areas and the interconnections between
underlying forms of social inequity, vulnerability to cli‐
mate change, and adaptive capacity. This information
offers context for research contributions focused on
the implications of climate change for urban social
equity. Specifically, the reviewed findings provide a base‐
line for critical assessment of the equity and inclu‐
siveness of urban climate change adaptation planning
and inform research that examines whether, and to
what extent, adaptation plans prioritize social vulnera‐
bility. The relationship between social stratification and
exposure to climate risks is well‐understood, but the
relationship between social inequities and adaptation
policy responses is much less clear (van den Berg &
Keenan, 2019). Meaningful inclusion of marginalized
groups remains on the periphery of adaptation plan‐
ning, partly due to weak recognition of disadvantaged
groups (Anguelovski et al., 2016). This lack of recognition
extends to the identities of these groups (i.e., knowing
who the disadvantaged populations are), and their needs
and priorities. This issue is tied to the need to develop
a more robust understanding of vulnerability, including
who is most vulnerable to climate change and in what
specific ways.

Studies of vulnerability and disadvantage related
to climate change must acknowledge the difference
between the effects of climate change, and the effects of
policies that address climate change. Both have uneven
social impacts, but climate change and climate policy

do not necessarily affect the same social groups in the
same ways. Assessing the effects of climate change
adaptation planning means identifying who gains and
who loses from adaptation policy decisions. Previous
assessments of this nature have revealed that adap‐
tation actions often reinforce existing inequities and
do little to alleviate underlying vulnerabilities (Adger
et al., 2005). The unanticipated consequences of cli‐
mate action planning include urban segregation, spa‐
tial inequity, widespread displacement of vulnerable
communities, and undesirable land use planning and
development interventions. These outcomes are well‐
documented (Anguelovski et al., 2016; Long&Rice, 2019;
Sovacool et al., 2015) and it is against this backdrop
that the need to improve our understanding of who is
truly vulnerable has become clear. This review begins
to address these issues by focusing on the relationship
between inequity and vulnerability to climate‐related
stresses and carving out a specific area of equity‐focused
study within the field of climate change adaptation plan‐
ning more broadly. The sections that follow describe the
effects of climate change on disadvantaged groups and
explore forms of inequity in the climate change plan‐
ning process to provide a comprehensive overview of
the equity implications of climate change and the poli‐
cies and plans designed to help communities adapt to
its effects.

2. Approach

The objective of this review is to provide a foundation
for research that examines climate change planning from
an equity perspective. The research findings synthesized
in the following sections were gathered during a review
of climate justice literature published in English between
2000 and 2020. The review draws on peer‐reviewed
publications selected from the University of Waterloo
library catalogue based on an advanced search of pub‐
lication titles, keywords, and abstracts using variations
of the terms adaptive capacity, urban climate change
adaptation, equity, equality, justice, and vulnerability.
Studies focused on climate change adaptation planning
approaches and outcomes in early adopter cities from
the Global North and South were selected to ensure
representation of diverse development and geograph‐
ical contexts and corresponding sources of vulnerabil‐
ity. This approach establishes the relationship between
pre‐existing social inequity, vulnerability, and climate
change adaptation across a range of social and geo‐
graphic contexts. Literature focused on distributive, pro‐
cedural, and recognition justice frameworks was also
reviewed to explore the justice implications of adapta‐
tion interventions. Discussion of the common character‐
istics used to assess the quality of plans from an equity
perspective was informed by a review of plan quality
research to draw conclusions about the current state of
adaptation planning in the context of equity. The find‐
ings presented are part of a broader effort to better
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understand the relationship between social inequity, vul‐
nerability, and adaptation policy responses.

3. The Relationship Between Climate Change and
Social Inequity

Devising effective adaptation interventions requires a
robust understanding of the interconnections between
climate change, social inequity, vulnerability, and adap‐
tive capacity. This means climate change adaptation
planning must first and foremost consider the relation‐
ship between climate change and social inequity, specif‐
ically the ways individuals and communities are differ‐
ently exposed to climate change impacts depending on
factors such as income, education, race, ethnicity, gen‐
der, age, and (dis)ability. Studies of vulnerability in the
context of climate change have repeatedly found that
disadvantaged groups experiencing initial social inequity
are disproportionately affected by climate change, result‐
ing in greater subsequent inequity (Islam & Winkel,
2017; Thomas et al., 2018). Social inequity is multi‐
dimensional and variably refers to inequities based on
demographic characteristics, inequities regarding assets
and income, and inequities regarding political power and
access to public resources. In the context of climate
change, inequity is part of the discussion of climate jus‐
tice, which is situated within the broader environmen‐
tal justice movement. Climate justice discourse overlaps
with, and expands, more traditional environmental jus‐
tice concerns by focusing on vulnerabilities and commu‐
nity resilience (Schlosberg, 2013). Barnett (2006) identi‐
fies five key assumptions of the climate justice agenda
which are unpacked in the remainder of this review:
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 people more than others;
4) climate change will compound under‐development;
and 5) climate change policies may themselves create
unfair outcomes by exacerbating, maintaining, or ignor‐
ing inequities. These central claims of the climate justice
debate, especially those related to the distribution of vul‐
nerability and impacts, are inextricably intertwined.

Much of the existing research on climate justice
has focused primarily on the debate over differences
between countries in terms of their responsibility for
causing climate change and their consequent responsi‐
bility for carrying out mitigation and adaptation activi‐
ties (Islam & Winkel, 2017). It is well‐understood that
the countries that have contributed least to climate
change will be the ones most impacted by its effects
(Bathiany et al., 2018), leading to demands for redistri‐
bution efforts by those least affected and most respon‐
sible (Steele et al., 2012). In addition to addressing
between‐country inequities, the climate justice debate
requires us to consider the relationship between cli‐
mate change and within‐country inequity. The follow‐

ing sections explore this relationship by highlighting the
main channels through which the inequity‐aggravating
effects of climate change materialize at the urban level
and describing some of the resulting local inequities
that exist between areas occupied by elite versus poor
urban populations.

3.1. Defining Disadvantage

In this review, disadvantaged populations are under‐
stood as those for whom underlying social inequity—
and corresponding reduced adaptive capacity—causes
disproportionate suffering from the adverse effects of
climate change. The differential impacts of climate
change on various populations are well‐understood
given considerable evidence suggesting that socially
and economically disadvantaged people suffer dis‐
proportionately from climate impacts (Adger et al.,
2005; Intergovernmental Panel on Climate Change,
2014; Jerneck & Olsson, 2008; Steele et al., 2012;
United Nations Human Settlements Program, 2011).
Differentiation in demographic variables such as age,
gender, (dis)ability, ethnicity, education, and health are
often cited as being related to both vulnerability and
the ability to cope with risk (Islam & Winkel, 2017; Smit
et al., 2001). Those who are unable to cope with injuries
and illnesses caused by the impacts of climate change—
especially children and the elderly—are also at consid‐
erable risk of being adversely affected (Davoudi et al.,
2009). Previous incidents have demonstrated this real‐
ity: Most of the lives claimed by the European heat wave
(2003) and Superstorm Sandy (2012) were among the
poor and isolated elderly (Davoudi et al., 2009; Kunz
et al., 2013), while the aftermath of Hurricane Katrina
(2005) reminds us that climate events first and foremost
affect economically disadvantaged populations and com‐
munities of colour (Byrnes, 2014; Schrock et al., 2015).
Similar patterns of vulnerability have been documented
in the Global South among women and people living in
poverty (Islam &Winkel, 2017).

3.2. Climate Change and Local Inequities

There are three main channels through which the
inequity‐aggravating effects of climate change materi‐
alize: 1) increased exposure of disadvantaged groups
to the adverse effects of climate change; 2) increased
susceptibility to the damage caused by climate change
among these groups; and 3) decreased ability for dis‐
advantaged groups to cope and recover from the dam‐
age suffered. These conditions can compound individual
characteristics (such as gender, age, and (dis)ability) as
well as underlying forms of social marginalization (such
as ethnic and racial exclusion) to create considerable
vulnerability among already disadvantaged groups (Shi
et al., 2016). Conversely, the inequity‐aggravating effects
of climate change favourmore socially advantaged popu‐
lations who are better prepared to respond to increased
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stress from climate risks. Just as the ability to lessen
one’s ecological footprint is determined by education,
income, and access to green infrastructure, the ability to
live a climate‐resilient lifestyle also depends on socioe‐
conomic variables that determine one’s ability to move
to a safer area, ensure their assets, and gain access to
amenities, services, and social protection (Davoudi et al.,
2009; Hallegatte et al., 2018; Long & Rice, 2019). In Rio
de Janeiro, Brazil, for example, poverty coupled with the
lack of secure land tenure for a notable portion of the
city’s population make poor neighbourhoods especially
vulnerable to climate change impacts that are expected
to increase in severity. While these highly vulnerable
sub‐populations occupy low‐income informal settlement
areas near waterways where they are at considerable
risk, relatively less vulnerable upper‐class residents live
in high‐rise apartment buildings located in areas less sus‐
ceptible to inundation (Blake et al., 2011).

In this context, the urban population can be divided
into categories of the urban elite, who have the political
influence and financial stability to insulate themselves
from climate change, and the urban poor, who find them‐
selves lacking the capacity to reduce the direct and indi‐
rect impacts of climate change (Davoudi et al., 2009;
Long & Rice, 2019). This division of the urban population
has visible implications for planning: There are notable
differences between the areas occupied by the climate‐
resilient elite and those that are home to the climate vul‐
nerable poor (as the Rio de Janeiro case demonstrates).
Lower‐income groups with reduced access to city ser‐
vices and amenities tend to be more susceptible to nat‐
ural environmental threats and climate risks, and recent
studies have demonstrated that poorer urban neighbour‐
hoods experience slower response times and less ade‐
quate emergency services during environmental disas‐
ters (Anguelovski et al., 2016; Graif, 2016;Wamsler et al.,
2013). On the other hand, the climate‐resilient lifestyle
of the urban elite carries the security of living in insu‐
lated areas that are less susceptible to climate risks (Long
& Rice, 2019). Findings from Hallegatte and Rozenberg
(2017) confirm that lower‐income groups may be seri‐
ously affected by climate change even when impacts on
the rest of the population are limited. In the context of
limited financial resources and increased stress from cli‐
mate change, socioeconomic status becomes an impor‐
tant determinant of vulnerability and access to services.

4. Understanding Disadvantage and Injustice

The justice and inclusivity of adaptation interventions
largely depends on how planning actors define and mea‐
sure vulnerability and disadvantage in a certain context.
As such, gaps and shortcomings in our understanding of
who is truly vulnerable to climate change can lead to
adaptation plans and interventions that aggravate rather
than reduce inequity (van den Berg & Keenan, 2019).
Scholars have developed various categories and typolo‐
gies for identifying disadvantaged populations in the con‐

text of climate change, many of which relate to how cer‐
tain groups experience injustice in the process and out‐
comes of adaptation planning.

4.1. Acts of Commission and Omission

Anguelovski et al. (2016) categorize urban adapta‐
tion injustices as either acts of commission or acts
of omission. Injustices of commission refer to adapta‐
tion interventions—such as infrastructure investments,
land use regulations, or the establishment of newly
protected areas—that disproportionately affect or dis‐
place poor and marginalized residents. Informal settle‐
ments in Global South cities often experience injus‐
tices of commission as governments faced with cli‐
mate change engage in adaptation efforts involving
resettlement programs. Informal settlements in Manila,
Philippines, for example, were blamed for clogging
drainage networks during devastating flooding events in
2009 and 2012, prompting the relocation of thousands
of informal households away from waterway embank‐
ments as part of an effort to upgrade the city’s flood
management infrastructure (Anguelovski et al., 2016).
Acts of commission share features of the concept of
entrenchment, which Sovacool et al. (2015) define as
the process by which adaptation projects aggravate
political, socioeconomic, or cultural inequities, contribut‐
ing to the subsequent disempowerment of disadvan‐
taged groups. Displacement of informal settlements
in the name of adaptation represents a process of
entrenchment that exacerbates existing inequities and
reinforces the unequal distribution of power (Shi et al.,
2016). Relocated communities in Manila continue to
be exposed to environmental threats in resettlement
sites, where they have fewer livelihood resources to
copewith impacts (Anguelovski et al., 2016).While these
poorer, often minority communities are relocated to
higher risk areas through processes of entrenchment
and acts of commission, wealthier, formal communities
remain in place.

On the other hand, injustices of omission occur when
the protection of wealthier communities or assets is
prioritized over the protection of poorer or marginal‐
ized ones (Anguelovski et al., 2016). In New Orleans,
for instance, power imbalances and social inequity
between wealthier, whiter neighbourhoods, and lower‐
income communities of colour have limited local efforts
to upgrade urban infrastructure in ways that would
better protect minority residents from climate risks
(Anguelovski et al., 2016). Acts of omission often occur
when adaptation is framed as a private responsibility
rather than a public good or when planning processes
exclude impacted communities. Such plans usually result
in the protection of elite groups and economically valu‐
able areas at the expense of low‐income or minority
neighbourhoods. Acts of omission resemble practices of
exclusion, which occur when adaptation projects limit
access to resources for some groups or marginalize
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certain populations in the decision‐making process
(Sovacool et al., 2015).

It should be noted that acts of commission and omis‐
sion often occur as part of broader efforts tomainstream
adaptation in national development planning. The links
between development and adaptation—specifically the
relationship between poverty and adaptive capacity—
have resulted in efforts to address the two in an inte‐
grated way (Ayers et al., 2014; Sherman et al., 2016).
A full discussion of mainstreaming adaptation in devel‐
opment is beyond the scope of this review, but it is
worth noting that vulnerable populations are dispro‐
portionately exposed to the negative consequences of
poorly planned adaptation strategies that do not take
inequities related to income, education, race, ethnicity,
gender, age, and (dis)ability into consideration (Byskov
et al., 2019). Further, retrofitting adaptation into exist‐
ing development agendas—either by rebranding existing
development activities as adaptation or co‐opting new
adaptation programs to support existing development
agendas—risks maladaptation that inadvertently rein‐
forces, redistributes, or creates new sources of vulnera‐
bility at the urban scale (Eriksen et al., 2021). Accordingly,
there is concern about whether and how adaptation
may be introducing new forms of vulnerability for some
people and places, and about the equity dimensions
of these potential redistributive effects (Atteridge &
Remling, 2017).

4.2. Distributive, Procedural, and Recognition Justice

Recognizing that disadvantaged populations suffer from
injustices of commission and omission in the context of
climate change, the justice of climate action planning is
traditionally understood as a trilogy of procedural, dis‐
tributive, and recognition justices. These dimensions of
justice have been variably defined in the climate justice
literature, highlighting the deeply contested and context‐
dependent nature of ideas of fairness and justice (Shi
et al., 2016). Although these terms continue to be nego‐
tiated in the context of conflicting views and interests,
distributive justice is generally understood to concern
the allocation of benefits and burdens among multiple
stakeholders, while procedural justice is concerned with
fair, transparent, and inclusive decision‐making (Grasso,
2007; Paavola & Adger, 2006). Procedurally just planning
enablesmeaningful and representative participation dur‐
ing the plan development and implementation process:
This dimension of justice complements distributive jus‐
tice by focusing on process rather than outcome, taking
into account the power and participation disadvantages
of marginalized groups. Although these complementary
forms of justice are closely related, they are not necessar‐
ily automatically addressed together. Recognition justice
emerges in the context of policy framing and analysis and
considers how particular populations are made visible
or invisible in policy development contexts. This dimen‐
sion of justice is concerned with determining who is

considered a relevant stakeholder, and which needs are
included in climate‐related decision‐making frameworks
(Klinsky & Mavrogianni, 2020). Klinsky and Mavrogianni
(2020) suggest that amultivalent approach to justice that
includes distributive, procedural, and recognition justice
concerns may be a useful way to integrate lines of ana‐
lysis within the climate justice discourse. A multivalent
framework also supports a transition from observations
of inequities to analysis of why these occurred and how
they could be addressed by decision‐making processes
(Klinsky & Mavrogianni, 2020). Although a multivalent
approach to justice has been used in climate‐related
contexts—such as the analysis of climate change mitiga‐
tion policy (Klinsky, 2015)—much climate change adapta‐
tion planning has been predominately focused on achiev‐
ing distributive justice (Bulkeley et al., 2013).

One of the key challenges in the application of pro‐
cedural and recognition justice is ambiguity surround‐
ing the concept of vulnerability (van den Berg & Keenan,
2019). Our understanding of what it means to be vul‐
nerable partly depends on the emphasis placed on var‐
ious dimensions of risk and vulnerability. Variables such
as exposure, sensitivity to risk, and capacity to cope
determine the extent to which populations are adversely
affected by climate risks (Garschagen & Romero‐Lankao,
2015), and as such, these variables inform our definition
of what it means to be vulnerable. Our limited under‐
standing of vulnerability is evidenced by vulnerability
assessments that often do not adequately capture the
social and political processes and relations that marginal‐
ize specific groups and determine how vulnerability is
distributed across an urban population (Eriksen et al.,
2021). Our understanding of vulnerability directly influ‐
ences our definition of disadvantage in the context of cli‐
mate change, which has important implications for deter‐
mining who should be targeted by vulnerability‐reducing
interventions. Adaptation planning processes can priv‐
ilege or undermine participation of certain groups by
redefining what it means to be vulnerable and who is
included in such definitions (Anguelovski et al., 2016),
highlighting the need for variability and dynamism in the
framing of vulnerability to ensure a full range of affected
groups are represented. As climate change continues to
shift the dynamics and distribution of inequity and risk,
we need to adopt a flexible understanding of who is likely
the most vulnerable and focus more attention on the
potential for adaptation to inadvertently redistribute vul‐
nerability (Atteridge & Remling, 2017).

5. Social Inequity as a Determinant of Adaptive
Capacity

The previous sections of this review have established
that there is a direct connection between underlying
social inequity and the likelihood of being adversely
affected by climate change impacts. The social, eco‐
nomic, and political inequities that shape local vulnerabil‐
ities also influence adaptive capacity: The ability to adapt
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is thus enabled and constrained by the broader condi‐
tions influencing the vulnerability of a specific popula‐
tion. Eakin et al. (2014) understand adaptive capacity as
being composed of two dimensions: generic and specific
capacities. Generic capacities are associated with basic
human development needs (e.g., health, education, eco‐
nomic security), while specific capacities are those neces‐
sary for managing and reducing specific climate threats.
The interaction between generic and specific capaci‐
ties has implications for levels of current vulnerability
and the ability to adapt to future change: Populations
with high generic and high specific capacities are most
likely to achieve transformative adaptation outcomes
that reduce overall vulnerability. While these two dimen‐
sions of adaptive capacity must be addressed explic‐
itly and simultaneously to achieve adaptation goals, the
degree of concerted attention each dimension requires
depends on social and geographic context (Eakin et al.,
2014). Previous research investigating the generic and
specific determinants of adaptive capacity have repeat‐
edly found economic resources to be a key driver of the
ability to cope with climate risks (Brooks et al., 2005;
Sayers et al., 2018; Smit et al., 2001). On the global scale,
it is widely accepted that wealthier nations are better
prepared to bear the costs of adaptation than poorer
nations given the relationship between poverty and vul‐
nerability. It has also been established that disadvan‐
taged groups within nations are especially vulnerable to
climate change because they are often more exposed to
climate threats and have limited access to vulnerability‐
reducing resources and emergency services (Long & Rice,
2019, Smit et al., 2001).

Enhanced adaptive capacity is a practical means of
coping with changes and uncertainties in climate and is
a necessary condition for reducing vulnerability at the
urban level. However, the socioeconomic characteristics
of urban populations compound the justice and equity
issues inherent in local climate change planning pro‐
cesses to create barriers to enhanced adaptive capacity.
Inequities exist between cities in terms of their capacity
and resources to plan for and respond to climate change,
and between residents in terms of their ability to par‐
ticipate in planning processes (Chu & Michael, 2019; Shi
et al., 2016). While the latter can often be attributed to
inequities in economic, social, and political power, the
former is primarily influenced by time and resource con‐
straints (Byskov et al., 2019). Studies in Canada have
found that larger urban areas aremore apt to be engaged
in some form of adaptation planning because they bene‐
fit from greater access to resources and planning capac‐
ities (Hanna et al., 2014). Within cities, the uneven dis‐
tribution of adaptive capacity creates areas of higher
exposure to climate impacts on one hand, and areas of
relative protection from these impacts on the other (Shi
et al., 2016). Unless these disparities between andwithin
cities are addressed, adaptation efforts may reinforce
patterns of urban inequity. Accordingly, there is a need
to critically assess the equity and inclusiveness of climate

change adaptation planning both in terms of process
and outcomes (Meerow &Mitchell, 2017). The following
section provides the necessary background for such an
assessment bymapping the general landscape of climate
change adaptation planning in the context of equity.

6. The Current State of Climate Change Adaptation
Planning in the Context of Equity

The research findings reviewed in the previous sections
have revealed that socioeconomic conditions deter‐
mine vulnerability, which subsequently influences adap‐
tive capacity. Findings also indicate that for adapta‐
tion efforts to be effective and socially accepted, they
must strive to advance distributive, procedural, and
recognition justice goals. These findings have impor‐
tant implications for effective climate change adapta‐
tion planning, yet the degree to which equity con‐
siderations are integrated into climate action plans
remains under‐researched. Despite growing efforts to
mainstream climate change adaptation at the local level,
it remains unclear whether adaptation efforts are help‐
ing to resolve inequities (Anguelovski et al., 2016), and
“very little research has examined the actual distributive
outcomes of ongoing and proposed adaptation interven‐
tions on the ground” (Shi et al., 2016, p. 132). There is
also ongoing debate among scholars about the degree
to which reactive versus anticipatory adaptation actions
exacerbate or reduce vulnerabilities, although the details
of that debate are beyond the scope of this review.

6.1. Procedural Justice in Climate Change Adaptation
Planning

In cases where issues of equity and justice are consid‐
ered, studies predominately focus on distributive justice,
or the outcomes of adaptation processes. Consequently,
procedural justice, or fairness in the process of planning
climate change adaptation efforts, is often overlooked
(van den Berg & Keenan, 2019). Building equity into
adaptation efforts hinges on the capacity of actors from
marginalized communities to engage and actively partic‐
ipate in local adaptation planning efforts (Schrock et al.,
2015). Thus, enhancing the procedural justice of adapta‐
tion planning practice calls for broader and more mean‐
ingful participation of marginalized groups. Recognizing
this reality—and given the fact that procedural justice
receives less attention from planners than distributive
justice concerns—the remainder of this section focuses
on procedural justice and equity in planning processes.

Planners generally agree on the importance of broad
participation in policy responses to climate change, and
calls for public participation in the development of
adaptive responses are prominent in major policy doc‐
uments on climate change that guide urban adaptation
(notably the United Nations Framework Convention on
Climate Change and the Third Assessment Report of the
Intergovernmental Panel on Climate Change). Themerits
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of community engagement in planning processes are
also widely recognized, including increased quality and
legitimacy of decisions (Paavola & Adger, 2006; van den
Berg & Keenan, 2019) and generating buy‐in from com‐
munity members which aids in plan implementation
(Guyadeen et al., 2019). Byskov et al. (2019) further
argue that there are moral and knowledge‐based rea‐
sons for including civil society actors in adaptation plan‐
ning processes: Vulnerable communities possess valu‐
able knowledge about local conditions that informs
effective adaptation, and these populations have a right
to influence the development of adaptation plans that
affect them. Although cities often reference inclusion
in their adaptation planning documents (Chu & Cannon,
2021), this consideration appears surface‐level given
several studies that have concluded there is room to
improve procedural equity in actual decision‐making pro‐
cesses. For example, a recent survey of municipal cli‐
mate change plans in 63 of the most populous commu‐
nities across Canada found that only 40% of plans iden‐
tified public participation as part of the plan creation
process, and only 35% discussed the purpose of broader
participation at all (Guyadeen et al., 2019). These find‐
ings are consistent with previous plan quality studies
that have found limited evidence of stakeholder engage‐
ment or public participation during plan development
(Baker et al., 2012; Fu et al., 2017). These studies reveal
that despite the importance scholars and practitioners
ascribe to public participation, cities often overlook this
element of the climate change planning process.

One reason for this oversight may be the ten‐
sion between the urgent need for adaptation and the
resource‐ and time‐demanding processes required by
justice ideals (Byskov et al., 2019). Procedural injus‐
tice may also be attributed to the apparent trade‐
off between broadly inclusive planning processes and
long‐term program stability. A comparison of inclu‐
sive approaches to urban climate change adaptation
planning by Chu et al. (2016) revealed that in Quito,
Ecuador, broad‐based participatory planning approaches
that engage citizens and affected communities have led
to equally broad adaptation plans that lack specificity
in how adaptation interventions are to be implemented,
financed, and politically sustained. In contrast, adap‐
tation planning approaches in Surat, India, which fea‐
ture procedural justice considerations less prominently
and instead emphasize strategic partnerships between
key government, private, and civil society actors, have
supported the implementation of durable adaptation
projects but denied voice to vulnerable groups (Chu et al.,
2016). While the latter approach appears more likely to
ensure long‐term program stability, this approach also
confines decision‐making responsibilities to a few elite
community leaders and restricts the representation of
marginalized groups in future programs and plans. These
findings highlight an apparent trade‐off between proce‐
dural justice considerations that ensure equity and jus‐
tice outcomes in the short‐term, and long‐term viability

of adaptation agendas. This is a trade‐off that climate
change adaptation planning is yet to fully eliminate.

6.2. Plan Quality in the Context of Equity

Plan quality measures the extent of the presence or
absence of key components within a plan and has
become an established framework for assessing the
strengths and deficiencies of plans. Plan quality litera‐
ture highlights eight commonly referenced characteris‐
tics that researchers have used to assess various types of
plans across different scales. These characteristics focus
on both the content and procedural aspects of plans
and reflect consensus among researchers regarding the
baseline characteristics that comprise high quality plans
(Guyadeen et al., 2019). These characteristics include:
1) fact base; 2) goals; 3) policies; 4) implementation;
5) monitoring and evaluation; 6) inter‐organizational
coordination; 7) participation; and 8) plan organiza‐
tion and presentation. The participation characteristic
is especially relevant for advancing equity in climate
change plans because it focuses on how various groups
are engaged and represented during the plan creation
process. As such, the remainder of this section focuses
on the participation characteristic.

Participatory planning processes serve to give voice
to local concerns regarding the adverse impacts of
climate change and help identify demographics that
are particularly vulnerable to these impacts. Amplifying
the voices of the most vulnerable during participatory
decision‐making processes grounds adaptation interven‐
tions in a sound understanding of vulnerability and
increases the likelihood that the priorities and needs of
vulnerable populations will be incorporated into policy
(Byskov et al., 2019; Forsyth, 2018). Local patterns of vul‐
nerability are dynamic: The relative importance of indi‐
cators such as age, race, ethnicity, and gender changes
over time (Kashem et al., 2016; Thomas et al., 2018).
Therefore, to maximize the procedural fairness of adap‐
tation planning for the benefit of vulnerable populations,
van den Berg and Keenan (2019) argue two things must
be done. First, we must develop our capacity to frame
and measure vulnerability in dynamic terms, and sec‐
ond, we must acknowledge, engage, and provide rep‐
resentation to vulnerable populations. Intentional inclu‐
sion and representation of marginalized groups are key
elements of Sandercock’s (2009) conception of the right
to the city; that is, the right to presence, to occupy pub‐
lic space, and to participate as an equal in public affairs.
The argument for prioritizing these aspects of the partic‐
ipation process is self‐evident: To have meaningful par‐
ticipatory engagement, planners need to know who to
engage with (hence the emphasis placed on improving
our understanding of vulnerability). Moreover, an inter‐
vention that is successful for one individual may not be
considered successful by another, highlighting the need
for recognition and representation of vulnerable popu‐
lations’ range of interests, needs, and priorities during
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the planning process. Conversely, lack ofmeaningful pub‐
lic engagement and recognition of marginalized commu‐
nities’ development visions exacerbates procedural and
recognition justice concerns and increases distrust in
local plans.

Beyond participatory planning processes, efforts to
adapt should promote more transformative solutions
that deliberately address underlying drivers of vulnera‐
bility and forms of socio‐spatial inequity (Pelling et al.,
2015). Yet, cities in the Global North and South appear
to overlook social equity considerations relative to envi‐
ronmental and economic imperatives (Schrock et al.,
2015). Indeed, growing evidence suggests policy prior‐
ities are being oriented toward an “increasing focus
on strategically important environmental resources and
assets and the weakening of the commitment to com‐
prehensive approaches and concerns with social jus‐
tice and equity” (Hodson & Marvin, 2017, p. 13). This
trend may be a result of the perceived urgency for
the adoption of climate action plans or the prioritiza‐
tion of neoliberal economic interests at the expense of
social concerns (Trencher, 2019). In any case, overlook‐
ing social equity has the harmful effect of exacerbating
existing urban inequities and providing new avenues for
injustice (Intergovernmental Panel on Climate Change,
2014; Webber, 2016). Specifically, lack of attention to
equity concerns leads to the absence of key participants
who advocate for the interests of disadvantaged groups
during the planning process. In turn, adaptive capac‐
ity in the most vulnerable communities remains inade‐
quate. Pursuing transformative adaptation actions that
are rooted in justice and equity considerations requires
cities to more closely critique the plans and policies
that have historically contributed to unequal access to
resources. Plannersmust also paymore explicit attention
to the distributive, procedural, and recognition justice
implications of adaptation planning to avoid aggravating
the vulnerability of disadvantaged groups.

7. Conclusions

This review has drawn on climate justice literature to
establish the direct connection between social inequity
and climate change impacts, and to clarify the ways
equity and justice issues materialize in adaptation plan‐
ning. Exploring various conceptions of disadvantage and
vulnerability enhances our understanding of who is truly
vulnerable in the context of climate change—knowledge
we need to plan adaptation interventions that reduce
rather than aggravate inequity. Findings from studies
of climate change adaptation planning approaches in
cities in the Global North and South reveal that adap‐
tation planning affects urban equity and justice regard‐
less of development, political, and ecological context.
Moreover, inequitable climate change adaptation inter‐
ventions appear to exacerbate, redistribute, and cre‐
ate new forms of socio‐spatial inequities across diverse
urban contexts.

Research has revealed that the vulnerability of a
given population depends on a complex set of drivers
and interacting conditions that can also influence adap‐
tive capacity. Improving our understanding of the con‐
straints and opportunities for enhancing adaptive capac‐
ity is necessary to promote more transformative adap‐
tation solutions that deliberately address underlying
drivers of vulnerability. Economic and environmental
benefits and costs are important criteria for assessing
the quality of adaptation plans, but these considera‐
tions are not sufficient to determine the overall effec‐
tiveness of adaptation measures. Equity considerations
are a necessary component of adaptation planning, but
more research examining whether, and to what extent,
urban adaptation plans prioritize social vulnerability
is needed.

The research findings discussed throughout this
review illuminate the ways in which adaptation plan‐
ning favours certain privileged groups while simultane‐
ously denying resources and voice to marginalized com‐
munities experiencing various forms of social inequity.
These findings inform the identification of disadvan‐
taged groups for whom underlying social inequity causes
disproportionate suffering from the adverse effects of
climate change. Directions for future research include
investigation into whether climate change adaptation
planning at various scales adequately considers the
needs and priorities of disadvantaged populations, both
in terms of process and outcomes. Further exploration
of the debate about the degree to which reactive ver‐
sus anticipatory adaptation actions exacerbate or reduce
vulnerabilities would also be useful, as would further
study of the relationship between socioeconomic vari‐
ables and the ability to live a climate resilient lifestyle
at the household level. Finally, future research should
address the challenges and trade‐offs of featuring jus‐
tice and equity considerations prominently in urban
adaptation planning while also ensuring long‐term pro‐
gram stability.

Greater effort to understand the complexities of vul‐
nerability is needed given the scope of the climate chal‐
lenge and the various ways in which climate change
negatively impacts community development, quality of
life, and sustainability (Meerow & Woodruff, 2020).
As the number of cities engaging in climate change
adaptation planning continues to grow, the quality
of adaptation plans in terms of equity considerations
should be more closely assessed. Researchers must con‐
sider whether adaptation efforts are effectively priori‐
tizing the needs of marginalized and vulnerable popula‐
tions, or whether they “merely re‐package business‐as‐
usual [planning] approaches” (Anguelovski et al., 2016,
p. 332) that have historically excluded marginalized
voices and made disadvantaged groups more vulnerable.
This review begins to lay the groundwork for research
that responds to these concerns by providing context
for critical assessment of adaptation plans from an
equity perspective.
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1. Participatory Development and the Right to the City

The belief that citizen‐led, community‐based approaches
will result in positive developmental outcomes is per‐
sistent across disciplines and issue areas (Dale et al.,
2020; Lang et al., 2020; Mathie & Cunningham, 2008;
Westoby et al., 2020). Participatory theories and meth‐
ods emerged in the 1960s in response to failed and/or
contested projects undertaken worldwide in the post‐
World War II era of international development (Arnstein,
1969; Chambers, 1983). Most of the focus across the
Global South was on rural development, giving rise
to methods such as the participatory rural appraisal
and farmer‐to‐farmer learning (Gonsalves et al., 2005).
In the 1980s and 90s, this perspective shifted to include
urban areas as neoliberal globalization restructured the
capitalist world economy contributing to the emer‐

gence of mega‐cities across the Global South (Brenner
& Theodore, 2002; Sassen, 1991, 2002; Tadiar, 2013).
One consequence of this global transformation was the
rise of slums and what Ravallion et al. (2007) describe
as the “urbanization of poverty.” Thus, participatory
urban appraisal emerged as a technique for address‐
ing community‐based problems particularly in slums and
informal settlements.

Nonetheless, what is to be done, by and for whom,
particularly in relation to urban poverty, remains a
highly contested topic (Holland & Blackburn, 1998).
“Bottom‐up’’ approaches stand in stark contrast to
the persistence, even dominance in many countries,
of “top‐down’’ approaches to land use planning.
Planning practice originated in top‐down decision‐
making approaches that may be attributed to planners
such as Robert Moses and Ebenezer Howard. Prior to
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the 1970s, planning decisions were made by a group
of experts who believed that they knew what was best
for a community and imposed their plans accordingly.
Remarkably, the mainstream of urban design continues
to draw on ideas such as the concentric zone model—
now almost 100 years old—and assess cities around the
world in terms of Western ideas of “best practice” (Park
et al., 1925; for the critique see, e.g., Appadurai, 2002;
Roy, 2009; Simone, 2005, 2008, 2010).

In line with broader developmental trends, multi‐
ple planning professionals promoted more participatory
models. For example, John Friedmann introduced trans‐
active planning while Paul and Linda Davidoff’s advo‐
cacy planning emerged at this time. One of the most
well‐known tools for assessing community engagement
within a planning project is Arnstein’s (1969) ladder of
citizen participation. Arnstein’s ladder had eight steps,
moving from no citizen control to effective empower‐
ment: (1) manipulation and (2) therapy, which together
constitute “non‐participation”; (3) informing, (4) consul‐
tation, and (5) placation, which together constitute vari‐
ous degrees of tokenism; (6) partnership, (7) delegation,
and (8) citizen control, which mark varying degrees of
citizen power. Numerous derivations of this model have
emerged over time (Cornwell, 2008; Pretty, 1995; White,
1996). Pretty (1995, p. 1252), for example argues that
“self‐mobilization,” as the highest rung on the ladder,
means that:

People participate by taking initiatives indepen‐
dently of external institutions to change systems.
They develop contacts with external institutions
for resources and technical advice they need, but
retain control over how resources are used. Self‐
mobilization can spread if government and NGOs pro‐
vide an enabling framework of support. Such self‐
initiated mobilization may or may not challenge exist‐
ing distributions of wealth and power.

Community‐based adaptation (CBA) approaches, which
emerged largely from climate change and development
practice, would be situated at the “citizen control” end
of the ladder. In CBA, community members drive the
entire planning process—from conception to implemen‐
tation to evaluation. Community members may draw
on the expertise of others but the desire to do so
comes from them—not from an outside entity or per‐
son. “Community‐based adaptation to climate change
is a community‐led process, based on communities’ pri‐
orities, needs, knowledge, and capacities, which should
empower people to plan for, and cope with, the impacts
of climate change” (Reid et al., 2009, p. 13). Rather than
an outsider pointing out the deficits within a community,
members themselves identify actions that they wish to
take to improve their community and to increase its secu‐
rity in light of climate threats and hazards. Ultimately,
CBA approaches acknowledge the expertise that exists
within a community and begin at the local level to build

on these strengths. However, it must be noted that CBA
approaches are not without their critiques. For example,
Titz et al. (2018) have argued that, if one is not care‐
ful, the notion of community may be romanticized, with
existing power imbalances ignored. Dodman and Mitlin
(2013, p. 650) have argued that CBA “accepts rather than
questions the underlying political economic processes
that have contributed to the growing climate crisis and
adaptation deficit.” Of course, these criticisms are not
new and reflect challenges of scale—temporal as well as
spatial—and perspective—both practical and ideological
(Chambers, 1983; Fainstein, 2009; Marcuse, 2009).

This seemingly universal tension between top‐down
versus bottom‐up planning is exacerbated by the nature
of the post‐colonial state acrossmost of the Global South
(Hansen & Stepputat, 2001). The colonial state was a
highly centralized means for often violent social control
and economic extraction. This hierarchical structure per‐
sisted into the post‐colonial period and manifested most
clearly in centralized national development plans, poli‐
cies, and programs. Far from including citizens as partic‐
ipants in the planning process, these affairs were, and
in many cases continue to be, negotiated between cen‐
tral state authority and external actors such as theWorld
Bank, the International Monetary Fund, the European
Union, and various inter‐governmental organizations
as well as multinational corporations. The Philippines
under the 21‐year dictatorial rule of Ferdinand Marcos
(1965–1986) typifies this situation. During his tenure as
president, Marcos waged a war against the urban poor,
turning to heavy‐handed tactics of slum clearance and
forced eviction sometimes masqueraded behind con‐
cepts such as “city beautification” and balik probinsya
(“back to the countryside”). Dominant narratives of “con‐
gestion,” “overcrowding,” and “disease” were used to
justify demolition of informal settlements and citizens’
displacement to rural areas (UN‐Habitat, 2018).

This raises questions of what is a city and who is it
for? At about the time Arnstein was devising her ladder
of participation, Lefebvre (1968a, 1968b) was articulat‐
ing his idea of “the right to the city.” While Lefebvre’s
initial conception of the right to the city was philosoph‐
ical and idealistic, it has taken on more pragmatic char‐
acteristics in subsequent decades. Harvey (1985) used it
in support of his argument against neoliberal “accumu‐
lation by dispossession,” with gentrification being one
clear urban manifestation of this concept. Similar left‐
ist critiques of neoliberal globalization and its impact
on people, places, and things can be seen in the work
of Mitchell (2003), Simone (2005), and Marcuse (2009).
Specifically in relation to cities, Castells (1983) and
Smith (1979, 1984) highlighted the importance of urban
social movements, recognizing that urban development
is unavoidably (and possibly necessarily) a conflictual
process. Slater (2009) highlights how “the right to the
city” has in fact become a rallying cry for marginalized
community‐based organizations. Brown (2013) contrasts
the philosophical (e.g., Lefebvre) and practical (e.g.,
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Slater)—both of which emerge out of Marxist, social‐
ist, and feminist perspectives of equity and inclusion—
with the liberal, human rights‐oriented approach taken
by inter‐governmental organizations such as UN‐Habitat
and UNESCO. The liberal perspective is often criticized by
the Left as re‐centralizing urban planning, moving back
down Arnstein’s ladder toward, at best, consultation.
Nevertheless, and as will be demonstrated in the case
study below, the idea of a “right to the city” creates com‐
mon ground for highly differentiated actors: from local
community‐based organizations to global social move‐
ments; from municipal, state, and federal government
organizations to national banks, international financial
institutions, and cooperative associations. These are
strange bedfellows, but they coalesce around common
purpose—i.e., slum‐upgrading—through the discourse
of stakeholder participation in support of a right to the
city. As shown below, the outcomes in support of CBA in
Sitio Libis align with Pretty’s observation regarding self‐
mobilization as well as Fainstein’s notion of “just cities,”
which Ninglekhu and Rankin (2017, p. 264) describe as
marking a choice of “pragmatics of the socially just cap‐
italist city over the unattainable utopia of the social‐
ist city.’’

2. Methodology

The initial intent of the project upon which this study is
based was to engage in a peer‐to‐peer learning experi‐
ence which would bring together individuals from the
Homeless People’s Federation of the Philippines Inc.
(HPFPI) and people from Slum Dwellers International
(SDI) in Sierra Leone to share experiences. The intent
was for people in Sierra Leone to learn how those in the
Philippines had success in purchasing the land in which
they lived, engaged in re‐blocking, and implemented cli‐
mate adaptation measures. Step one was to involve the
Sierra Leone group to travel to the Philippines to meet
with leaders from HPFP and to visit the communities.
However, the individuals from Sierra Leone were not
granted visas and the project had to be altered. The ini‐
tial question was to address scalability of the Philippines
model. This study draws on the research conducted for
the original study but combines it with a critical analy‐
sis of secondary sources to reflect on the potential for
citizen‐based action to form a foundation for meaningful
climate change adaptations.

Participatory action research was utilised in this
study wherein community members assisted with the
collection of data. Specifically, participants led discus‐
sions with community members, used video and pho‐
tographs to collect data, and led community tours, allow‐
ing for questions and answers to develop with commu‐
nitymembers. One of the benefits of participatory action
research is that “participants have special access to how
social and educational life and work are conducted in
local sites by virtue of being insiders” (Kemmis et al.,
2013, p. 5).

SDI facilitated the community entry point as they
have had an existing partnership with the HPFPI for
many years. The HPFPI created the link between the
researchers and the head of the Sitio Libis, who accom‐
panied and participated in all elements of the research
with the external researchers.

In addition to the data collected in collaboration
with community members, there were four focus groups
with experts such as a lawyer, government officials,
youth, and community members. A snowballing tech‐
nique was used whereby one interview or conversa‐
tion led to another. This often occurred during the tran‐
sect walks and informal conversations that occurred
throughout the research. Grey material was reviewed
and was often gathered throughout the snowballing pro‐
cess. All interviews, videos, photographs, grey literature
review, and review of official documentation (website
searches of policies, plans, and existing peer‐reviewed
papers) were triangulated.

3. Study Area

3.1. Background and Context

The Republic of the Philippines consists of 7,641
small islands in Southeast Asia and covers a land‐
mass of 300,000 square kilometers (Government of
the Philippines, 2021b). The Global Climate Risk Index
(Eckstein et al., 2021, p. 13) ranks the country as fourth
most vulnerable in the world over the first two decades
of the 21st century (behind Puerto Rico, Myanmar,
Haiti, and ahead of Mozambique, The Bahamas, and
Bangladesh). Over this time period, the Philippines
recorded 317 extreme events, considerably more than
Nepal (191) and Bangladesh (185) in second and third
place respectively. The World Risk Report (Bündnis
Entwicklung Hilft, 2018) placed the Philippines third,
behind Vanuatu and Tonga.

In Metro Manila, the level of risk is even higher than
that of the country as a whole. Unchecked and largely
unplanned growth over several decades has heightened
vulnerability by supplanting the natural environment
(thereby eliminating nature‐based solutions) with a built
environment that exacerbates the negative impacts of
extreme events at every turn. Valenzuela City is a good
example of this as over decades the low‐lying delta area
was first drained and turned into farmland, then popu‐
lated by both light and heavy industry which inevitably
attracted migrants in search of economic opportunity
leading to the expansion of both formal and infor‐
mal housing.

Valenzuela City constitutes one part of an area des‐
ignated as KAMANAVA, i.e., the geographical extent of
four cities at the northern tip of MetroManila: Caloocan,
Malabon, Navatos, and Valenzuela. This entire area is
an estuarine environment, generally below five metres
above sea level (masl), a considerable amount of which is
below the high tide line. According to Porio (2014, p. 85):
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The KAMANAVA flood basin is particularly susceptible
throughout the year to the effects of sea‐level rise and
tidal storms. During the last few years, the residents
have reported changes in the climate patternsmarked
by increases in sea levels during tidal/storm surges, as
reflected in the water marks left in their house posts.

There are three rivers that pass in and around Valenzuela
City: Tullahan, Pole, Meycauayan.

Climate change is increasing the intensity of
typhoons (IPCC, 2014) and sea level rise will especially
impact the Philippines, causing coastal erosion and land
loss, inundation and sea flooding, upstream movement
of the saline/freshwater front, and seawater intrusion
into freshwater lenses (IPCC, 2020). Studies show that
millions of people will be displaced from South Asian
coastal zones, assuming a one‐meter rise in sea levels.
According to the Government of the Philippines (2021a),
climate change also creates threats to biodiversity and
food security, and endangers vulnerable groups such as
women, children, indigenous people, and the poor.

3.2. Sitio Libis, Canumay East, City of Valenzuela

In the 1960s, the Philippines experiencedmassmigration
of rural citizens into urban areas. However, urban areas
did not have the infrastructure, housing, or capacity to
adequately contain the influx of people. In 1970, 31.8%
of the population lived in urban areas, rising to 37.5%
in 1980 (Republic of the Philippines, 1991). As of 2015,
the urban population sat at 51.2% (Philippines Statistics
Authority, n.d.). Over the same period, the total popula‐
tion of the Philippines increased from 35million to more
than 110 million, with Metro Manila’s population grow‐
ing from 3.97 million to 14.16 million, of which an esti‐
mated 3 million live in informal settlements. According
to theWorld Bank (2021), in 2018, 43% of the population
of the Philippines lived in slums.

The urban poor have few choices for improving their
situation. In the words of urban specialist Mike Davis:

With land inflation raging even on the distant urban
edge, the only choices seemingly left to the poorest
Manilenos are either to risk death in the flood‐prone
metropolis by squatting in the beds of esteros or along
the precarious banks of rivers, or to occupy the inter‐
stices of wealthier barangays where violent eviction is
an imminent threat. (La Viña, 2017).

Without secure land, housing, and properly serviced
communities, the poor survive in a never ending,
unbreakable poverty cycle:

Hundreds of thousands of urban poor households in
the Philippines live on land that does not belong to
them and they suffer the constant threat of being
displaced. In addition, many live in informal settle‐
ments on dangerous sites—for instance on dump

sites, along railroad tracks, under bridges and on river‐
banks, shorelines, low‐lying areas and critical slopes.
(Teodoro & Rayos Co, 2009, p. 415)

Sitio Libis sitswithin Canumay East (population 50,000), a
barangay of the City of Valenzuela (population 569,000).
Sitio Libis is comprised of an estimated 342 families,
the first of whom arrived in the area in the 1970s.
In 2010, the community came together to form the
United Libis Homeowners Association (ULHOA). Theresa
Carampatana serves as Association President. Average
floor space per family in the informal settlement is
28 squaremeters. The entire settlement is 15,688 square
meters, was built on land owned by the Philippines
Veterans Bank, and is bordered entirely by indus‐
trial enterprise.

The relative success of the people of Sitio Libis in
securing land tenure, and thus the right to improved
livelihoods, cannot be understood outside of the par‐
ticular governance setting. As the challenges of slum
dwelling increased over the last fifty years, so too has
the changing political landscape created opportunities
for positive change. As shownbelow, dramatic legal, insti‐
tutional, and organizational changes created an enabling
environment perhaps unique to the Philippines.

3.3. Changing Forms of National Governance

During President Ferdinand Marcos’ era (1965–1986),
squatting was illegal and those who lived in informal
settlements were considered as criminals. Presidential
Decree 772 imposed a penalty of imprisonment for
six months to one year for those guilty of squatting—
those who “unlawfully encroach on public and private
land without the express consent of the landowner”
(UN‐Habitat, 2018, p. 50).

In 1986, the newly elected President Corazon C.
Aquino aimed to reverse oppressive practices enforced
during the 20 years of rule by President Ferdinand
Marcos and set out to implement principles of human
rights and social justice. Among other things, Aquino cre‐
ated the Presidential Commission on Urban Poor (PCUP)
with the aim to include the urban poor in policy and pro‐
gram development. The PCUP ensures that issues per‐
taining to the urban poor have a direct link (and there‐
fore importance) to the President.

Importantly, there is a strong emphasis on urban land
reform and housing in the Constitution. For example,
Article XIII, Section 9, states:

The State shall, by law, and for the common good,
undertake, in cooperation with the public sector, a
continuing program of urban land reform and hous‐
ingwhichwillmake available at affordable cost decent
housing and basic services to underprivileged and
homeless citizens in urban centers and resettlement
areas. (Republic of the Philippines, 1987)
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The Constitution implements the principles of hous‐
ing social justice in various acts, including the Urban
Development and Housing Act of 1992 and the
Comprehensive and Integrated Shelter Finance Act of
1994. The Urban Development and Housing Act man‐
dates that affordable housing and services bemade avail‐
able to homeless urban citizens and for this process to
be participatory in nature. Section 10 states:

Urban or rural poor dwellers shall not be evicted
nor their dwellings demolished, except in accordance
with law and in a just and humane manner. No reset‐
tlement of urban or rural dwellers shall be under‐
taken without adequate consultation with them and
the communities where they are to be relocated.
(Republic of the Philippines, 1987)

The Comprehensive and Integrated Shelter Finance Act
is the basis for a “comprehensive and integrated shelter
and urban development financing program by increasing
and regularizing the yearly appropriation of the major
components of the national shelter program” (Republic
of the Philippines, 1994). The implementation of this act
is the responsibility of a number of programs. One of
these is the Community Mortgage Program (CMP):

[The CMP is] a mortgage financing program of the
Social Housing Finance Corporation… which assists
legally organized associations of underprivileged and
homeless citizens to purchase and develop a track
or land under the concept of community ownership.
The primary objective of the program is to assist
residents of blighted areas to own the lots they
occupy, or where they choose to relocate to and
eventually improve their neighbourhood and homes
to the extent of their affordability. (Republic of the
Philippines Bureau of Internal Revenue, 2021)

The CMP is administered by the Social Housing Finance
Corporation and consists of three stages: land pur‐
chase, site development, and house construction (Social
Housing Finance Corporation, 2021). The CMP has
resulted in “noticing that the sequence of planning‐
servicing‐building‐occupation (which contributes tomak‐
ing land scarce and expensive) has been replaced
by incremental improvement of housing quality and
infrastructure—mostly done by the main occupants”
(UN‐Habitat, 2018, p. 52). Regarding service delivery, the
Local Government Code of 1991was created to delineate
the responsibility of delivering basic services to local gov‐
ernments: “It aimed to enhance provision of services in
the grass roots level as well as improve the efficiency
in resource allocation. Further, it sought to widen the
decision‐making space by encouraging the participation
of stakeholders, especially in the local level” (Republic of
the Philippines, 1991, p. 1).

3.4. Local and Global Actors and Influences

A variety of global actors, forces, and factors shape
the Philippines policy environment. For example,
UN‐Habitat, UNESCO, and the Global Land Tool Network
serve as nodes for knowledge mobilization. Through
the Millennium Development Goals (MDGs) and the
Sustainable Development Goals (SDGs), the UN System
provides the conceptual framework for collective action,
in particular by creating avenues for state, civil society,
and private sector actors to pursue common interests.
The MDGs and SDGs, moreover, provide an entry point
for global and local civil society actors to press govern‐
ments to hold to commitments they have made under
various UN covenants and agreements. There are multi‐
ple civil society actors who represent and work closely
with informal settlement dwellers and the urban poor
to secure tenure. Pertinent to this study is SDI, which is
an organisation consisting of a network of “community‐
based organisations of the urban poor in 32 countries
and hundreds of cities and towns across Africa, Asia and
Latin America” (SDI, 2021). The organisations that make
up the SDI network all work at the local level and rely
on a peer‐to‐peer learning model with an overall goal to
secure safe, suitable housing through inclusive processes.

At the national level, the two most important NGOs
are the (HPFPI) and the Technical Assistance Movement
for People and Environment Inc. (TAMPEI). Each of these
entities operate as umbrella organizations, representing
the interests of thousands of CBOs, while also provid‐
ing human, technical, and financial resource support and
capacity building. The HPFPI:

Brings together low‐income community organizations
from cities across the Philippines all engaged in find‐
ing solutions to problems they face with secure land,
housing, income, infrastructure, health, welfare and
access to affordable credit….The common denomi‐
nator throughout the Philippines Homeless People’s
Federation is savings. The money which people save
together creates a revolving community fund from
which members can take loans for their small enter‐
prises, for emergencies and day‐to‐day needs and
for improving their houses. Members also save for
land and housing in special housing savings accounts
and many take part in community‐based health care
schemes. (HPFPI, 2001, p. 73)

While the post‐Marcos and post‐Cold War era has wit‐
nessed the emergence of an enabling environment for
improving the lives of the poor and marginalized in the
Philippines, one should be under no illusions regarding
the complexity and scale of the challenge. For example,
according to UN‐Habitat (2018, p. 54):

Some obstacles remain for effective access of NGOs
and civil organizations to the Local Development
Councils. Many local governments have been slow to
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comply with UDHA provisions, especially regarding
urban poor affairs offices. Even when NGOs and civil
organizations are represented at local government
level, their influence ability is very limited.

4. Case Study: Secure Land Tenure as Basis for
Climate Security?

People who live informally, often referred to as “squat‐
ters” or “slum dwellers,” experience dual vulnerabilities:
one is to eviction and the other is to natural hazards,
which are increased by climate change. These vulnera‐
bilities are mutually reinforcing, with residents unable to
coordinate actions andmake investments upon land that
does not belong to them. Efforts undertaken within the
Philippines and elsewhere in the world by organizations
such as SDI, HPFPI, and TAMPEI show that this precarious
existence can be mitigated by land ownership. As shown
below, land ownership presents opportunities for access‐
ing human, financial, and technical resources otherwise
not available to squatters.

For several decades, people in Sitio Libis lived infor‐
mally on the privately‐owned land, meaning they had
no legal entitlement to living there and were constantly
threatenedwith eviction. In 2010, the landowner, a bank,
told the community that they had one year to purchase
the land for 30 million Philippine pesos (approximately
64,000 USD) or else they would be evicted from the
land. Motivated by the concern of being evicted, a group
from the community contacted local government author‐
ities for assistance. Members of the community sought
help from their local congressman and local government
authority; however, since they were an informal area,
they did not qualify for any of the government programs
designed to help the poor. The group searched for organ‐
isations who are helping the poor on the internet and
sent letters to ten organisations asking for help. One of
these organisations was the HPFPI, which was the only
organisation that responded to the letters sent by res‐
idents of Sitio Libis. Theresa Carampatana was one of
the leading women who initiated this process and is cur‐
rently the president of the HPFPI. She stated during the
interview process:

We went to the local government authority, but they
didn’t have the funds to finance [this] and the govern‐
ment money could not be spent on privately owned
lands. So nobodywas really helping us….We asked our
congressman if he [could] shed out from his budget
a little amount [to] help us buy the land and he said
no, he [could] not spend any government money on
us. And so we were left, you know, we didn’t have
any help, so we searched on the internet. We googled
“organisations who are helping the poor” and then
there were lists—a lot of organisations who are help‐
ing the poor—so we wrote letters to those organisa‐
tions. We called them and said: “Hello, we are infor‐
mal settlers in Valenzuela, we need help, how can you

help us?” Therewere ten organisations whowe called
but only Homeless [HPFPI] came back to us and said:
“We can talk.”

The group searched the internet to learn about the work
that HPFPI was engaged in. They found a video that told
the story of another informal community in the region,
Payatas, which used community savings to purchase and
then upgrade the land they were living on. This video
can be found on the HPFPI YouTube webpage. Theresa
Carampatana, key informant, commented:

We already saw the video of the people in Payatas
who are doing savings and that Father Roberto was
helping and then the international community recog‐
nized them and then there were a lot of projects they
did using their savings and so we thought, you know,
maybe this group can help us also. If they can help the
poor people in Payatas, why can’t they help us?

Representatives from HPFPI taught the group about how
other informal communities used community savings to
purchase and then upgrade their own neighbourhoods.
Initially the people within Sitio Libis were hesitant to
embark on community savings because they feared that
the HPFPI would steal their money. Trust was slow to
develop; however, they eventually realized that this was
their only strategy for purchasing the land. So, the people
of Sitio Libis formed the ULHOA and began a community
savings program. The initiative was launched with a cere‐
mony whereby community members dropped five peso
coins into a coin bank that was shaped like a house. They
saved a million pesos after a year:

In the start we saved 50 pesos per month but then
we went to the community and said: “If we only save
50 pesos it will take us 13 years before we can pay
the down payment of 2.5 million.” We asked them:
“How do you want to go about this? What do you
want to do? Do you want to spend the next 13 years
saving 50 pesos if you can save 500 or 1000 pesos
so the saving terms will become shorter, and that
we can pay the bank right away… because the bank
cannot wait….They gave us a year to pay. (Theresa
Carampatana, key informant interview)

After the community saved 1.5 million pesos it returned
to theHPFPI for help. Only after demonstrating their own
capacity to save money was the community then able to
apply toHPFPI for funding. Their proposalwas successful;
they were awarded another 1.5 million pesos:

They [HPFPI] asked us to prepare a loan proposal
and then it was discussed in the community….The
community agreed we take a loan….We submitted
the proposal to Homeless… and then they gave us a
1.5 million loan because we are doing savings… and
so the combined—our savings and the loan—we paid

Urban Planning, 2021, Volume 6, Issue 4, Pages 298–308 303

https://www.cogitatiopress.com


the bank the 10% down payment that started it all.
(Theresa Carampatana, key informant interview)

The community then had the 10% down payment that
the bank required for a mortgage to purchase the land.
It was also able to negotiate for a loan through the CMP:

For 25 years we were saying we would buy the
land….We were saying we would save, but we don’t
have money. They won’t listen to us unless we
pay a 10% down payment for the land. (Theresa
Carampatana, key informant interview)

After making the down payment the bank and the com‐
munity signed aMemorandum of Understanding (MOU),
whichwas a requirement to obtain financing through the
National CMP. It took two years for their application to
the CMP program to be processed:

Actually [it takes] one year but our land was very
complicated. We have a transmission line—a danger
zone—across the land that we wanted to buy. So it
was a very complicated situation. We had to divide
the land, separate the danger zone outside the CMP
area. Sowe could take a loan from the government for
the area that is not in the danger zone. So it took us
longer—a longer process. (Theresa Carampatana, key
informant interview)

The community obtained funding through the CMP.
The landowner (the bank) was paid in full (22.5 million
pesos) by the government through the CMP. The original
title was changed to the ULHOA. The community origi‐
nally agreed to pay back the loan over 25 years (although
they have decided to increase the payments so that the
loan could be paid back sooner, also paying less interest
on the loan):

Our members are 50/60 years old so they don’t want
to pay the loans until they are 75, so we said if they
want to repay in a much lower and a lesser inter‐
est rate you should pay at least double of the min‐
imum payment, because some of our members are
paying 350–450 pesos per month but they can actu‐
ally pay 500 or 600 pesos, so it would be lesser
years paying back. (Theresa Carampatana, key infor‐
mant interview)

The process involved many community meetings and
considerable negotiation between community members.
It was only after the community obtained secure tenure
that they could systematically and collectively address
the common hazards and vulnerabilities that threatened
their safety and security. Prior to land ownership, com‐
munity members simply coped with the flooding by wait‐
ing for the water to decrease. The floods often stayed
for up to an hour before they would decrease again.
Homeowners moved items to the second floor (if they

had one) or piled items close to the ceiling of their
dwellings. Homeowners had to stand on chairs or try to
get as high as they could until water decreased. When
there were fires community members had to collectively
put fires out and people were severely injured or died.
Once infrastructure was put into place (for example,
proper drainage and pipes for excess water) the hazards
associated with living on the land were lessened.

4.1. Building Back Better: Climate Vulnerability
and Adaptation

Typical of informal settlements everywhere, Sitio Libis
has long existed without access to municipal services.
In a monsoonal environment, the absence of proper
drainage compounds problems of a lack of sanitation ser‐
vices and the porosity of makeshift housing:

After thirty minutes of intense rain, the community
would be flooded up to the knees or waist and we
would have to put all of our valuables close to the ceil‐
ing. (Theresa Carampatana, key informant interview)

The electricity for the community also consists of an array
of wires that would spark when the extreme rains arrived:

The wires would heat up, there would be short‐
ages, sparks would occur, and fires would start. (Key
informant 2)

The streetswithin the informal settlementwere also very
narrow, which meant that emergency vehicles such as
ambulances and fire trucks could not get into the commu‐
nity to put out fires and to help victims of the storm. Only
after the community purchased the land could it request
financial and technical expertise from the government to
assist with adaptation measures.

Before owning the land, the government did not
respond to our requests for help to prevent and cope
with these issues. As informal settlers we didn’t have
rights to right of way, drainage, outflow. However,
after we owned the land we were able to obtain help
from the government to improve the conditions in the
settlement. (Key informant 3)

The ULHOA held community meetings to decide how to
manage the extreme flooding that occurred in their area.
The decision was made to obtain help through TAMPEI,
which is the technical arm of the HPFPI. TAMPEI consists
of young architect, engineering, and planning profession‐
als who assist with community‐led projects to improve
housing, upgrade communities, map settlements, and
embark on various planning initiatives (TAMPEI, 2019).

The community worked with TAMPEI to develop
an integrated management plan that included improv‐
ing drainage, solid waste management, widening of
the main thoroughfare and home upgrading, including
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improved electrical connections (TAMPEI, 2019, p. 28).
Known as “re‐blocking,” the process reformats and
restructures the spatial layout of a settlement to opti‐
mize drainage, increase width of streets so that emer‐
gency vehicles can pass, and optimize the configuration
of a slum (Brelsford et al., 2019).

The re‐blocking process would require the “slash‐
ing” of houses to make rooms for widening the roads.
This was a negotiated process, managed by the com‐
munity and minimizing relocation and disruption. It was
a slow process to start as regulations require access
roads to be six metres in width. Widening the roads
would significantly reduce the housing space ofmany res‐
idents. Eventually the city government agreed to reduce
the road width requirement to four metres on condi‐
tion that fire hydrants be installed at strategic locations
along the route. Amending the law took four years and it
was another three years before the re‐blocking process
began (TAMPEI, 2019).

With support from the HPFPI and TAMPEI, UHLOA
was able to obtain 15 million pesos from the National
Government to assist with the re‐blocking process. This
assisted with the relocation of those who lost their
homes due to the widening of the street (Libis donated
land and the government paid for the building of the
new homes):

Without the trust accumulated during planning and in
savings groups it would have been hard to convince
people to remove part of their home for road widen‐
ing or for making space for other [community] mem‐
bers. (Theresa Carampatana, key informant interview)

When speaking with homeowners who lost a section of
their homes, we were told that they understood that it
was important in order to widen the road so that emer‐
gency services can access the settlement and so proper
drainage and electricity can be installed. Community
members collaborated so that everyone would be able
to have a home. In one case, a homeowner allowed
for part of their own home to be knocked down to
build a structure for another very low‐income member.
Ultimately, drainage to remove flooding and the wiring
to prevent fires were both improved as part of the
re‐blocking process. Progress on re‐blocking has been
slow. By 2019, 27 houses had been re‐blocked along the
main road (TAMPEI, 2019). According to one community
member, “the dialogue between the City and the com‐
munity demonstrated that negotiations on land housing
rights can be done in a peaceful manner, where both
parties are on a win‐win solution” (as cited in TAMPEI,
2019, p. 33).

5. Discussion

The belief that citizen‐led, community‐based approaches
to community development will result in positive, sus‐
tainable development continues to dominate commu‐

nity planning literature (Dale et al., 2020; Hidalgo et al.,
2021; Lang et al., 2020; Westoby et al., 2020). There is a
very long history of support for this type of participatory
method of development—starting in the 1960s with indi‐
viduals such as Jacobs (1992) and Arnstein (1969) who
argued that communities benefit when they have control
over outcomes. This is in stark contrast to the top‐down
models imposed by planners such as Robert Moses and
Ebenezer Howard, who believed that one master plan
created by an expert could create what they knew was
best for the public. The birth of community‐based action
in the Global South first occurred in rural areas; however,
throughout the 1980s and 90s, as urban areas began
to grow in population, the community‐based approach
shifted to address the challenges created by the growth
of slums. Slum‐upgrading is not the sole focus of par‐
ticipatory urban development. Ideas such as climate
resilience and the green economy also are anchored
in community‐based approaches (Hidalgo et al., 2021).
Put differently, the need to address climate change has
created space for local communities to build resilience
at a variety of geographical scales. There is recognition
that responses to issues such as the heat island effect,
flooding, and drought can be community‐scale through
projects such as softening pavements, creating urban
parks, and tree planting. Thus, there is space for cen‐
tral planning and community‐based planning to inte‐
grate. Planners can work with community members to
address locally relevant issues, including developing sce‐
nario plans for coping with future unknowns that climate
changes bring.

Despite positive efforts, there continues to be ten‐
sion between top‐down versus bottom‐up, citizen‐led
approaches. In response to this, various concepts have
been developed to try to bridge the gap between expert‐
led top down and citizen‐led bottom up, with “the right
to the city” being a dominant approach. The right to
the city is interpreted in different ways: as a philo‐
sophical ideal (Lefebvre, 1968a), as a rallying cry (Slater,
2009), and as an instrumental and functional approach
(UN‐Habitat, 2018). Fainstein’s “just city” concept turns
on a search for a pragmatic outcome within the “socially
just capitalist city.”

The case study shows that citizens have skills that
they can utilize to initiate transformational changewithin
their communities. In the Sitio Libis case, the process
of obtaining secure land tenure and upgrading occurred
because people within the community first had the abil‐
ity to conduct research on the internet to learn about
the resources available to them. Community members
learned about the programs available, conducted com‐
munity savings, wrote funding proposals, and adjusted
to challenges that emerged (such as understanding land
use plans around danger zones and negotiating mort‐
gage requirements). Community leaders also established
a network through the HPFPI and others who could sup‐
port their work and provide consultation on navigating
the administrative components of purchasing the land
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and improving their settlement. Evidently there are inter‐
nal strengths and assets that community members hold
that outsiders may neglect to acknowledge because peo‐
ple who live in informal settlements are often viewed
derogatorily, as “slum dwellers” (with the negative con‐
notations that come with that term).

The case study shows clearly that community‐based
approaches can result in positive change; however, this
case demonstrates that these actions do not occur alone.
Low‐income communities require support for major
change to occur. In this case, positive community change
occurred with the help of NGOs, government actors, and
the private sector. A broader lesson, then, is that gov‐
ernmentsmust have supportive laws, policies, plans, and
principles in place to support the urban poor. Indeed,
the Philippines exemplifies this type of enabling govern‐
mental environment. Efforts to improve conditions for
the urban poor have been in place since Aquino gained
presidential power in 1986 and set in motion the signifi‐
cant reforms described above. This revolutionary change
tipped the balance in populist fashion toward the poor
with the PCUP exemplifying this shift in government
thinking and practice.

Regarding equitable climate change planning, this
case shows that the language of climate change has
not been used to foster citizen engagement; but in the
future it could be a building block for a public‐private‐
community partnership. Importantly, this case demon‐
strated that successful CBA resulted from state‐civil soci‐
ety private sector cooperation and collaboration. This
aligns with Fanstein’s “just city” perspective, that the
people of Sitio Libis worked within the existing system
(however unfair it may be at a macro scale) and not
against it (in pursuit of some imagined utopia) for spe‐
cific, short‐ and medium‐term, community‐scale gains.

Clearly, the actions taken by the community of Sitio
Libis were self‐mobilising (Pretty, 1995). Faced with a
series of natural (flood, fire) and social (the threat of
eviction) challenges, they initiated the process by tak‐
ing action independent of external agencies to create
change. At the same time, in order to purchase their land
and conduct re‐blocking, citizens utilised the support sys‐
tems and programs government and civil society organi‐
zations made available to them.

6. Conclusion

As stated in the methodology, this project intended to
bring informal settlement dwellers from Sierra Leone to
the Philippines to learn how they could utilise commu‐
nity savings to secure tenure and improve their com‐
munities. Clearly, international (i.e., SDI), national (i.e.,
HPFPI), and local (ULHOA) groups perceive the case
study as a success story worthy of emulation. Certainly,
there are replicable elements not unique to this small
community. Indeed, the community savings approach
is well established in international development prac‐
tice, as is the practice of re‐blocking. There are also gen‐

eral lessons to learn, as stated by the people of Sitio
Libis themselves:

In the end, as the residents of ULHOA put it, they see
massive mobilization, organizational unity, effective
communication, transparent and fair leadership as
critical elements needed towin against the challenges
they are currently facing. Furthermore, they high‐
light the urgent need to educate their fellow mem‐
bers, and other poor groups in general, about legiti‐
mate approaches to land and housing rights. (TAMPEI,
2019, p. 34)

As shown here, participatory approaches are necessary
and valuable and positive outcomes are possible when
the state plays an enabling role. Given the magnitude
of the challenges being created by climate change, it
seems doubtful that CBA can be scaled up enough to
build resilient cities. Despite this pessimistic conclusion,
the struggle for the right to the city will no doubt con‐
tinue, neighborhood by neighborhood.
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1. Introduction

Article 6 of theUnitedNations Framework Convention on
Climate Change requires parties to ensure there is pub‐
lic participation in addressing climate change, its effects,
and the development of responses (United Nations,
1992). Youths form a basic bedrock of society and that
calls for their involvement in all initiatives affecting soci‐
ety, from the planning stage to the implementation stage
(Oladeji et al., 2017). The involvement of the youth in the
planning process often contributes to the speedy and suc‐
cessful implementation of activities (Udensi et al., 2013).

Studies have revealed that several factors affect
youth inclusion in planning processes. For countries that
have adopted a decentralised system of government
to enhance community participation in governance sys‐
tems such as Malawi, decentralisation to local gover‐
nance structures is still contributing to a lower level
of participation than expected in terms of changing
regulatory, administrative, and financial public decision‐
making (Helmsing, 2002). Further, there is a lack of
assistance from the government at the grassroots level
and inadequate recognition of youths as a formidable
labour force in the community (Akinboye et al., 2007).
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Besides the dynamics in the relationship among youths,
adults, and institutions (Camino, 2000; Tarifa et al., 2009),
socioeconomic factors, inadequate awareness, noncha‐
lant attitude, and selfishness also affect participation
(Kaseya & Kihonge, 2016; Udensi et al., 2013). Youth par‐
ticipation is viewed as a process of allowing young peo‐
ple to contribute to any developmental activity meaning‐
fully and actively within their community (Checkoway &
Gutiérrez, 2006). Although youth inMalawi—those aged
between 10 and 34—constitute about 48.7% of the pop‐
ulation (National Statistical Office, 2019), their involve‐
ment in planning processes including those related to cli‐
mate change management is minimal.

The United Nations Joint Framework Initiative on
Children, Youth and Climate Change (2013) recognises
youths as having an increasingly strong social and envi‐
ronmental awareness, and the energy and knowledge to
lead societies towards a low carbon and climate‐resilient
future. The United Nations World Youth Report (United
Nations, 2020) indicates that youths, despite being
mere beneficiaries of the 2030 Sustainable Development
Agenda, are architects when it comes to its development
and implementation. This is empowering youths to take
a pivotal role in development. However, not all youths
have the capacity to take a leading role in development.
Active youth participation remains a key issue and is
often side‐stepped in research due to logistical and eth‐
ical concerns (Schelbe et al., 2015; Wattar et al., 2012).
In addition, given that by the year 2030 the proportion
of youth in developing countries will increase by 62%
(Population Division of the United Nations Department
of Economic and Social Affairs, 2019), systematic inclu‐
sion of this growing population in the planning process
has the potential to lead to the sustainability of the ini‐
tiatives implemented. Further, the involvement of youth
in making decisions regarding climate action is a step
towards addressing intergenerational justice by ensuring
that people who are most likely going to feel the effects
of the current decisions beingmade are actively involved
in the decision‐making process. Despite this significant
potential, youth inclusion in climate action planning pro‐
cesses is limited. This article, therefore, foregrounds the
current gaps in stakeholder engagement strategies and
barriers to youth participation in such processes. It recog‐
nises how most studies in Malawi target community
members as a homogenous entity with minimal con‐
sideration on individual societal groups. Furthermore,
studies on youth participation in Malawi mostly con‐
cern health policy, party politics, economics, and agricul‐
ture (Chinsinga & Chasukwa, 2012; Gondwe et al., 2020;
Wigle et al., 2020). Except for the involvement of youth
in climate change learning to enhance climate literacy
in Malawi (Ministry of Forestry and Natural Resources,
Environmental Affairs Department, 2021), little is known
about how young people are involved in climate change
planning processes. This study, thus, reviews current
stakeholder engagement strategies and assess the extent
to which youth are involved in the planning processes in

Mzuzu City. It further assesses the factors affecting youth
involvement in the planning process and proposes how
stakeholder engagement strategies can be designed and
implemented to ensure effective youth engagement in
climate change planning processes in the city. To achieve
a youth‐inclusive climate action planning process, this
article provides a framework as a step‐by‐step guide.
This framework can potentially be used in countries with
similar engagement strategies and decentralised systems
of governance.

This study is guided by various theoretical under‐
standings of participation in planning processes.
Participatory theory is a broad and complex concept.
There has been improvement and adjustment in par‐
ticipatory methodologies, with the 1980s seeing the
advancement of bottom‐up approaches in contrast
to top‐down approaches with emphasis on the inclu‐
sion of local indigenous knowledge in planning pro‐
cesses (Claridge, 2004). Several theories in participation
have informed this study. Firstly, the civic voluntarism
model (CVM) views resources, engagement, psycholog‐
ical engagement, issues engagement, and recruitment
through networks as prerequisites for effective participa‐
tion (Barkan, 2004; Burns et al., 2001). Although devel‐
oped in relation to political participation, this model is
relevant in other planning processes. Using this model,
people participate if they have access to resources such
as time, money, and civic skills. This understanding of
participation is arguably linked to studies that asso‐
ciate socio‐economic status and educational background
with levels of meaningful participation in planning pro‐
cesses (Angba et al., 2009; Corner et al., 2015;Mohamud
et al., 2018). Even though others might possess these
resources, the level of participation might be not as
expected (Rubenson, 2000). Resources alone might not
be enough to guarantee participation.

Psychological engagement means people should be
self‐interested and motivated to take part in the pro‐
cesses (Barkan, 2004). In this case, for youth to par‐
ticipate in local planning processes, they need to have
the attitude and “inner drive” to participate. This is
closely associatedwith issues engagement, another com‐
ponent of the CVM that concerns the relevance or sig‐
nificance of the processes to the participants (Barkan,
2004). For youth to participate in local climate action
planning, they need to be convinced of how such pro‐
cesses will benefit them. Yet, psychological and issues
engagement would only be possible if the individuals are
well‐informed of climate change impacts and the exis‐
tence and relevance for local planning processes. Finally,
recruitment through personal networks plays a role in
participation. Youths with connections to various rele‐
vant institutions are more likely to participate in plan‐
ning processes. We, therefore, argue that the way cur‐
rent stakeholder engagement strategies are employed in
Mzuzu City restricts the recruitment of youth in local cli‐
mate action planning processes. Further, other factors
such as culture, attitudes, and awareness, which border
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on psychological and issues engagement lead to minimal
participation of the youth.

Being included in planning processes alone does
not entail meaningful participation. As Arnstein (1969)
noted, the extent of participation varies from the mini‐
mal levels of non‐participation (manipulation and ther‐
apy) through tokenism (information, consultation, and
placation) to citizen control (partnership, delegation, and
citizen control). This model is akin to Pretty’s model
of 1995 (Pretty, 1995; Tosun, 2004). Each level in the
participation ladder corresponds to the decision‐making
power present at that level, with increased decision‐
making power at higher levels of participation. Based on
Arnstein’s work, several authors have developed further
models to better theorise citizen participation. These
models include a new ladder to citizen participation
(Connor, 1988), the split ladder of participation (Hurlbert
& Gupta, 2015) and an “extended” Arnstein’s ladder
(Kotus & Sowada, 2017), among others. Despite shar‐
ing a common critique on Arnstein’s ladder as being too
simplistic to explain the participation process, this arti‐
cle draws from the consensus among this scholarship to
argue that meaningful participation is congruent to the
extent of participation, with lower levels proving insignif‐
icant for local climate action planning processes.

Considering the foregoing, this article draws from the
general incentives model of participation (Adhikari et al.,

2014) to develop a framework for designing and imple‐
menting a youth‐inclusive stakeholder engagement pro‐
cess. Different studies have looked at various incen‐
tives as a factor affecting a community’s participation
in activities (Hobbs & White, 2012; Wehn & Almomani,
2019). It proposes how to design and implement stake‐
holder engagement processes that disinhibit and encour‐
age youth participation in local climate action planning
processes. For this study, stakeholder engagement pro‐
cesses are all activities/approaches used to involve differ‐
ent stakeholders in the planning of local climate action.

2. Methodology

2.1. Description of the Study Area

Mzuzu City (Figure 1), located in Mzimba District, is the
third‐largest urban centre in Malawi, after Lilongwe and
Blantyre, respectively. The city has a fast‐growing pop‐
ulation with an intercensal annual growth rate of 5.4%,
the highest among cities in Malawi (National Statistical
Office, 2019).

Mzuzu City has been experiencing an increase in
disasters such as floods, landslides, and strong winds
since the early 2000s (Kita, 2017). The city recorded
the worst flood disaster in its history in 2016, whereby
more than 1,900 people were displaced. Out of the 15
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wards in Mzuzu City, five wards are highly vulnerable
to climate‐related disasters (Malawi Red Cross Society,
2019). The empirics of this study, however, are from
two of the five wards, Chibanja and Chiputula, chosen
because of the high frequency of floods and their associ‐
ated severe impacts.

2.2. Data Collection and Analysis

To achieve the research aims, the study employed qual‐
itative data approaches as they are ideal to answer why
and how a social phenomenon occurs and the underly‐
ing causes of the phenomenon (Kaae & Traulsen, 2015).
This was done through focus group discussions and
in‐depth key informant interviews conducted between
August 2020 and January 2021. All participants in the
focus group discussions gave verbal consent to partic‐
ipate in the research. Except for two key informants,
four participants provided verbal consent to the inter‐
view. Focus group discussions were used because of
their robustness in the in‐depth exploration into the
shared and unshared opinions, knowledge, perceptions,
and concerns of individuals regarding a particular topic
(Seal et al., 1998; Waste Programs Sub‐Workgroup for
Community Engagement, 2017). In each ward, two focus
group discussions were conducted, one with youths and
the other with Ward Civil Protection Committee (WCPC)
members. Each groupwas comprised of 12members. For
the youth group, the study targeted those aged between
18 and 35who had been residents in the study area for at
least five years. Such participants were perceived to be
knowledgeable of the area and climate governance prac‐
tices therein. Snowballing sampling technique was used
to identify youth participants whereby community lead‐
ers, as well as the youths, were asked to identify those
youths who are active in community projects. As for the
WCPC, the only requirement was being a member.

Further, in‐depth key informant interviews with four
key NGO officials and two government officials undertak‐
ing climate change interventions inMzuzu City were also
conducted. Informed by the aims of the study, a checklist
was designed and used to guide all interviews. The inter‐
view guide for the youth and WCPC focus group discus‐
sion aimed at capturing community participation and
youth engagement. Questions that sought to understand
how and when the community is involved were used for
the former theme, and questions that sought to source
information on how the youth are engaged and how they
participate in climate action planning and implementa‐
tion activities were used for the latter theme. The inter‐
view guide for the key informant interview aimed at
capturing current stakeholder engagement strategies,
community participation, and youth engagement in cli‐
mate action planning processes, with questions that tar‐
geted the approaches used by the respective organi‐
sation in engaging communities and further questions
that sought to capture the level of dedication to climate
action by the communities.

All interviews were recorded using a voice recorder.
The recordings were translated from Chitumbuka and
Chichewa languages and transcribed verbatim into
English. Following Taylor‐Powell and Renner (2003), the
data was coded/categorised and coherent themes were
identified which revealed patterns and connections
within and between categories. It was based on these
themes that interpretation of the data was made.

3. Results and Discussion

3.1. Current Stakeholder Engagement Strategies

The principal resource for responding to climate change
impacts is public support, the people’s knowledge, and
expertise (Conde et al., 2004; Moser & Pike, 2015).
Different institutions take slightly different approaches
when engaging stakeholders. All participants reported
consultations as themajor form of engagement whereby
the stakeholders were mostly just given information
about the intended interventions for them to relay to
their respective communitymembers. Based onArnstein
(1969), this is still at the tokenistic level, which is insignif‐
icant for meaningful participation. However, further ana‐
lysis of the data revealed the following three engage‐
ment strategies employed in Mzuzu City.

3.1.1. The Use of Established Local Government
Structures

Most stakeholder engagement strategies target local
governance structures at the sub‐city level (Figure 2).
In the decentralised governance structure, the Ward
Development Committee is the key committee at the
community level which leads the identification and
implementation of development activities in the ward.
Since the most common climate change‐related impacts
experienced in Mzuzu are floods, the local disaster risk
management structure, i.e., civil protection committees,
are often engaged. These committees are aligned with
development structures at the neighbourhood, ward,
and city level. The WCPC is a vital structure actively
andwidely engagedby institutions implementing climate
change interventions. Stakeholders prefer the use of pre‐
existing community structures for engagement purposes
since the use of local resources ensures that communica‐
tion and activities are well‐targeted and reflect commu‐
nity interests and capacity (Wiseman et al., 2010), which
are important prerequisites for implementation success.

Noting the impracticality of always engaging all com‐
munity members, the WCPC is mainly engaged as a rep‐
resentative of the community, a role that also involves
making decisions on behalf of the communities. In this
regard, some institutions only engageWCPCmembers in
their planning processes and take their views as those of
the community. In other cases, the decision‐making role
extends to the identification of participants for engage‐
ment activities. As one NGO official put it: “For the times
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that we use the local structure, we often go through the
WCPC. They are the ones who identify the participants
as per the groups we need whether youths or women,
or anyone.’’

This use of the community structures as represen‐
tatives of the people, along with the assumed power
they have, leaves the engagement strategy prone to
elite capture. This is problematic, as elite capture
inhibits citizen engagement in local governance pro‐
cesses (Waheduzzaman et al., 2018). During the study,
most youths reported issues of favouritism where only
those known to the WCPC members and community
leaders are involved in engagement processes.

3.1.2. Direct Engagement With Youth Groups/Clubs

Approaches to stakeholder engagement vary and are
heavily dependent on the issue being tackled. For inter‐

ventions that specifically target youths, some implement‐
ing organisations approach the youths directly through
youth clubs. Responses from youth and NGO officials
alike revealed that when there is direct engagement, the
youths are motivated and they dedicate themselves fully
to the process, which ensures project success and sus‐
tainability. However, this approach benefits only those
who are in clubs or have formulated youth groups. As one
NGO official elaborated:

We target youths where they meet simply because
when you target them individually it will be difficult
to say we are working with these youths. Working
with youth who are already organised in structures
makes it easier to plan, implement, and monitor the
impact of initiatives than with separate individuals
from their homes.
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As most of the climate action‐planning processes are
undertaken under existing projects, the findings show
that the implementers are focused on the success of the
project within the project implementation period, which
makes it difficult for them to mobilise the youths in the
communities. The youth groups, therefore, simplify the
task of implementation and monitoring of planning pro‐
cesses. Onemajor flawwith this arrangement is that only
the very same youths are engaged over time. Those that
are not in youth clubs, for various reasons, are kept out
of the planning and implementation processes.

3.1.3. Use of Individual Community Leaders

Community leaders such as chiefs, block leaders, and
ward councillors, are often engaged as key stakeholders
in the community. Participants reported that these com‐
munity leaders are usually involved as key informants dur‐
ing consultations and serve as information channels to
the community members on planning and implementa‐
tion processes. This strategy has proven to work to some
extent as partnerships with local and well‐respected
people can usefully strengthen community engagement
activities and outcomes (Wiseman et al., 2010). Most
respondents observed that the inclusion of community
leaders, as information channels, encourages local own‐
ership and support because the leader’s words or views
are widely accepted and respected by the community.

With the perception that community leaders have
vast knowledge of their community, sometimes they are
tasked with stakeholder identification for the planning
process. This strategy is problematic. Most youth partici‐
pants reported that this approach enables leaders to pri‐
oritise their close friends, party supporters, and relations
in the selection of participants regardless of their abilities
to contribute effectively to the discussions. This, there‐
fore, leads to the exclusion of people who would effec‐
tively contribute to the initiative’s success. Projects that
followed this procedure mostly got negative feedback
during evaluation. One participant reported a project
that was given negative appraisal from community mem‐
bers which affected its further implementation. This
practice defeats the purpose of meaningful stakeholder
participation which aims to allow stakeholders to plan
and influence programs in the planning process.

3.2. Factors Affecting Youth Engagement in Local
Climate Action Planning Processes

3.2.1. Inadequate Awareness of Climate Action
Planning Processes

Most of the youths within the study areas have limited
information regarding the existing planning processes for
climate action. During the youth focus group discussions
in both wards, the youth reported that they are aware
that climate action planning activities happen in their
communities. However, they do not knowwhen they are

scheduled to take place and how they could get involved.
An NGO official concurred:

The problem we have about youths is that our
youth lack exposure and information which affects
productivity to participate in developmental activi‐
ties….I will give you an example of social incubators
where we have few youths attending because they
don’t know that they can join social incubators. That’s
the problem.

This problem is not only exacerbated by the lack of coor‐
dination between local governance structures and youth
clubs, but also the lack of formalisation of the youth
clubs as part of the existing local governance structures.
According to Fedessa et al. (2018), a lack of information
results in a low level of awarenesswhen it comes to devel‐
opmental activities in the community. Youth are eager to
participate in planning processes if there is proper sensi‐
tisation in the communities on what is happening, what
role they will take, and how it will benefit them.

3.2.2. Cultural Aspects

Adults in Mzuzu City often take the leading role in plan‐
ning processes and constitute the majority of partici‐
pants in the community. Akin to most African societies,
youths, when invited to a villagemeeting or any planning
process, find it hard to express themselves and debate
on important issues with elders within the group, as one
youth participant explained:

Culturally, it is impossible to have an exchange of
words or debate with elders… this is seen as a lack of
respect….When the youth express themselves, their
views are often not taken on board. As such, they fail
to make significant contributions even though they
are insightful.

Youth occasionally interactwith adults andwhen involved
with adults, it is within a prescribed limit because they are
bound by culture (Mohamud et al., 2018). Such intergen‐
erational factors limiting youth participation in Malawi
have also been observed in other sectors (Mchakulu,
2007). In Mchakulu’s study, the youth would either mod‐
erate their responses to stay within the expected cultural
norms or completely avoid differing from the elder’s opin‐
ion altogether. Such sociocultural contexts ought to be
understood when designing planning processes in the
community (Camino, 2005; Ungar, 2013).

3.2.3. Scheduling of Engagement Activities

The day of the week or the time at which climate
action planning processes occur affect youth participa‐
tion. Planning processes targeting weekdays are a chal‐
lenge to most youths. This is the time most of the
youth are in schools or at work. Youths from this study
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expressed how time affects their participation:

People from the city council and other organisations
used to just come during the week, so we told them
that when putting your own programs, you have to
consider the people you are meeting. The fact that
this is a community does not mean we have nothing
to do. There are people, especially the youths, who go
to school, some run small scale businesses, and others
go for piece work to earn a living.

Most youths easily participate meaningfully and actively
when the planned time is in line with their availability in
general. The preferred day for the youth which increases
the chances of participation is Saturday. As one of the
participants of the youth focus group discussion put it:

We have had some activities conducted on Saturdays,
early in the morning, before anyone goes to church
or other activities. They announce a day or more
before the day of the activity. So, it’s a matter of
waking up early and doing your part (participate in
the activity/deliberations) then proceed to your per‐
sonal activities.

These findings are consistent with those of a study
by Kaseya and Kihonge (2016) in Kenya, in which they
found that the day of the week the forum is scheduled
affected people’s participation in development activities.
In their study, over 80% of participants preferred partici‐
pation activities to be conducted duringweekends rather
than weekdays. Therefore, the scheduling of stakeholder
engagement events on weekdays is a significant factor
affecting youth participation.

3.2.4. Youth’s Attitudes and Characters

The study found that incentives “obsession” and lack of
unity among youths are some of the factors affecting
youth participation. Most youths opt to participate only
in activities that bringmoney. Although a study by Collins
et al. (2008) found that incentives can motivate teens
to be interested in out‐of‐school activities, incentives
have shown to be Janus‐faced. A key informant in this
study narrated how incentives have negatively affected
youth participation:

Youths got used to receiving money, so when no
money is attached to a project, they don’t show
up….They say when good things come, we don’t
involve them but we invite them when there are vol‐
untary activities….That thinking is what causes more
youth not to show up during climate action planning
processes.

Furthermore, lack of commitment by most of the youth
has resulted in them being side‐lined during planning
processes. Most officials from NGOs mentioned the lack

of commitment from youth as one big challenge. They
indicated that when involved, most youths do not even
contribute as much as expected, with one official report‐
ing a young person responding to an invitation to par‐
ticipate as “something for the elderly, not youth.” This
attitude, however, is evidence of subject political culture
prevalent inMalawi, which is “characterised by elements
of indifference and/or passivity among citizens inspired
by the recognition that they have a very limited capacity
to influence the content and strategic aspects of public
policy” (Chingaipe&Msukwa, 2012, p. 30). This culture is
often linked to politics of paternalism from the one‐party
system and the top‐down approaches that continue to
be used in the multiparty dispensation.

3.3. Towards a Youth‐Inclusive Stakeholder Engagement
Strategy in Local Climate Action Planning Process

Stakeholder theory requires that leaders understand and
incorporate the interests of stakeholders in their oper‐
ations. In this study and the framework presented in
this section, stakeholder engagement is understood as
“any process that involves stakeholders in some form of
collaborative effort directed towards a decision, which
might involve future planning and/or behaviour change”
(Gardner et al., 2009, p. 11). Often, inclusive gover‐
nance practices involve “information‐seeking practices”
(Brown, 2002, p. 373). Drawing from the experiences
and findings of this study, however, this article strongly
opines that effective youth engagement requires purpo‐
sive and deliberate strategies in the design and imple‐
mentation of stakeholder engagement strategies. This
section outlines a framework to guide the organisa‐
tion and implementation of climate action planning pro‐
cesses to ensure that they are youth inclusive. Figure 3
presents the process of a youth‐inclusive local climate
action planning process. The framework is presented
to correspond to the climate action planning processes
implemented in the area. It is envisaged that if the youth
inclusion practices are integrated in the action planning
process, implementation will not only be less cumber‐
some but also cost‐effective.

For stakeholder‐engagement strategies to be
youth‐inclusive and enhance effective youth partici‐
pation, serious attention should be given to both the
design/organisation and implementation of the strate‐
gies. The processes in the organisation/design stage
should be successfully done before the implementation
of the engagement activities. The first step is the organi‐
sation or designing stage. This step focuses on the prepa‐
ration or groundwork that should be done before under‐
taking the particular stakeholder engagement activities.
A youth‐inclusive process ought to firstly strengthen the
engagement capacities of the youth, by training them
in not only the subject matter but also active citizenship.
On the one hand, training or increased awareness on the
subject matter is fundamental as it is only when partic‐
ipants as individuals and collectives are equipped with
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Figure 3. Framework for designing and implementing youth‐inclusive stakeholder engagement strategies.

skills and knowledge that they can actively participate
in planning processes (Cuthill & Fien, 2005). Technical
training should not only focus on equipping youth with
basic concepts used in the climate change discipline but
it should also address the current relevant debates in
the governance of climate change at the global and local
level. On the other hand, strengthening engagement
capacity also involves skills training. This may include
training in active citizenship as it is critical to equip the
youth with relevant negotiation skills to successfully
engage in deliberative processes. Besides active citizen‐
ship, youths, through the re‐energised youth clubs, can
be given training in technical and entrepreneurial skills
and capital to help them be economically independent.
Rather than nurturing the attitude of providing financial
incentives to “boost the morale of the respondents and
also encourage attendance” (Kaseya & Kihonge, 2016,
p. 486), economically and psychologically empowered
youths, arguably, will readily engage in local climate
action planning processes.

In line with the CVM and the general incentives
model of participation, it is only upon the enhancement
of youth engagement capacities that the implementa‐
tion of engagement activities can be done. Such a com‐
prehensive approach to training will go beyond knowl‐
edge exchange and lead to changes in attitudes and
behaviour. In the case of Mzuzu City, this can easily be
done through reinvigorating youth clubs which are now
almost inactive. A vibrant network of youth clubs across
the city will ensure that they are represented at all lev‐
els in the local planning processes, including at the city
council level. Ultimately, increasing engagement capac‐

ities should increase the levels of engagement and the
quality of participation beyond tokenistic levels, which
are themselves not beneficial to the process or the par‐
ticipants (Kirby & Bryson, 2002).

The second stage is the implementation stage.
As with engagement activities in other settings, climate
action planning processes can take various forms. These
range from information‐seeking activities such as sur‐
veys, to more deliberative activities, such as policy‐
drafting sessions. For an engagement activity to be
youth‐inclusive, accessibility should be prioritised. Firstly,
this can be achieved through the provision of ded‐
icated engagement spaces for the youth. Practically,
and considering the cultural barriers mentioned ear‐
lier, this entails leading agencies in the local planning
processes creating spaces for youth to participate in
climate action planning rather than having the youth
as part of a bigger group representing the communi‐
ties. These could be youth‐only focus group discussions
and planning workshops with participants identified in
or through the existing youth clubs. Besides creating
youth‐targeted spaces, accessibility also focuses on the
tools and formats of the engagement activities being
implemented. This could include the use of language
youth can easily understand and relate to and other
creative approaches such as music, drama, and sport‐
ing activities. Studies in other sectors such as health
have shown that the use of sporting events increases
the chances of effective engagement with the youth in
Malawi (Michaels‐Igbokwe et al., 2015). Hence, extend‐
ing such an approach to climate action planning pro‐
cesses would make stakeholder engagement strategies
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and climate action planning processes appealing and
accessible to the youth.

The final stage involves monitoring, evaluating, and
updating the approaches. Akin to various complex pro‐
cesses, youth‐inclusion approaches and activities need
to be monitored and evaluated to assess the levels of
achievement of the set goals. During the implementa‐
tion processes, lessons must be learnt. It is based on the
experiences and lessons learnt that the approaches and
activities should be updated to make them more effec‐
tive in ensuring youth inclusion in climate action plan‐
ning. This stage should be synchronised with the mon‐
itoring and evaluation of the climate action plan devel‐
oped and implemented for more comprehensive and
cost‐effective results.

In light of the evidence, therefore, a youth‐inclusive
process in local climate action planning ought to address
the design and implementation of the engagement
activities, including underlying constraints. As such,
the engagement capacities of the youth should be
strengthened, including through technical and skills train‐
ing. Further, following co‐designing of youth‐targeted
engagement activities, youth‐friendly spaces and tools
should be used during the implementation of the engage‐
ment activities. This should be accompanied by monitor‐
ing, evaluation, and constant updating of the approaches
and activities based on the lessons learnt.

4. Conclusions

The study sought to foreground how current stake‐
holder engagement strategies in climate action planning
marginalise the youth. The findings have revealed signifi‐
cant gaps and barriers in the current stakeholder engage‐
ment activities which contribute to the marginalisation
of the youth in local climate action planning processes.
The use of established local governance structures which
are often captured by politicians has meant only youths
who are politically connected are involved in planning
activities. Additionally, the hunt for monetary incentives,
at times, prompts those in authority in the communi‐
ties not to involve many people, including the youth,
even if their participation is required. The article fur‐
ther assessed the factors affecting youth involvement in
the planning process which include lack of awareness,
cultural aspects, scheduling limitations and youth’s atti‐
tudes. Considering the foregoing, a framework is, hereby,
proposed for designing and implementing stakeholder
engagement strategies to ensure effective youth engage‐
ment in climate action‐planning processes in the city.
Such a framework, though developed based on experi‐
ences from Mzuzu City, may be applicable in cities shar‐
ing similar contextual situations. These include cities in
developing countries with similar cultural challenges to
youth participation and following decentralised systems
of governance. The application of the framework in such
areas will require minimal adjustments. For cities with
different contexts, practitioners should consider socio‐

cultural factors such as youth‐adult relationships and
how the society perceives the youth in action planning
processes. Further, the governance context should also
be considered. This is particularly important because sig‐
nificant adjustments may need to be made when apply‐
ing the framework in a study area that follows a cen‐
tralised system of governance as the current framework
was designed based on lessons from a decentralised sys‐
tem of governance.

The empirics in this study are limited to two wards
in Mzuzu City and the local disaster risk management
structures. Cognisant of the fact that climate change
is a cross‐cutting issue, it would be helpful to under‐
stand how other structures responsible for critical sec‐
tors such as urban planning, health, water, and sanita‐
tion engage youth in their planning processes. Further
research employing an intersectionality approach would
also help to understand how multiple factors in youth’s
lives, such as class, gender, education, religion, or tribe,
concurrently affect their ability to participate in local
planning processes. Moreover, and for Malawi’s case in
particular, there is a need to formalise the youth clubs
and their links to local structures such as the WCPCs so
that youths are kept informed and participate in all plan‐
ning processes. These youth clubs should further have a
network that could represent the youth at the city coun‐
cil level. Such deliberate and strategic arrangements will
give the youthmore avenues to participate and influence
climate action planning processes.
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Abstract
Cities are key to climate change mitigation and adaptation in an increasingly urbanized world. As climate, socio‐economic,
and physical compositions of cities are constantly changing, these need to be considered in their urban climate adaptation.
To identify these changes, urban systems can be characterized by physical, functional, and social indicators.
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strategies and plans to derive recommendations and concrete targets for climate adaptation. To do this, we examine indica‐
tors, background data used, and cartographic information developed for and within such urban adaptation plans, focusing
in particular on the German cities of Karlsruhe and Berlin. The comparative analysis provides new insights into how present
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1. Introduction

In the context of climate change, cities play a dual role:
They accelerate climate change through increased green‐
house gas emissions and are places particularly affected
by climate change (e.g., heat stress and flash floods;
Rößler et al., 2014). To ensure a high quality of living for

urban residents in a changing climate, adaptation mea‐
sures have to be implemented at different spatial scales
(Rößler et al., 2014). Urban planning can contribute to cli‐
mate change mitigation through, for example, compact
settlement forms, infrastructure that supports sustain‐
able mobility and lifestyles, or resilience measures (e.g.,
nature‐based solutions; Somarakis et al., 2019; Wende
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et al., 2010). Adaptation to the effects of climate change
is an important challenge for spatial and urban planning.
Future planning approaches must assess and consider a
range of impacts on environment, society, and economy.
Adverse societal impacts of climate change are signifi‐
cantly impacted by exposure and vulnerability of differ‐
ent population groups or settlement types and infrastruc‐
tures (see Intergovernmental Panel on Climate Change
[IPCC], 2012). Temperature rise, the apparent shift of
the distribution of precipitation from summer to winter,
and the increase in frequency of extreme events (e.g.,
heavy rain and heat waves) are expected to intensify fur‐
ther, based on current projections (IPCC, 2018). Socio‐
economic development and physical changes of cities
and regions modify exposure and vulnerability patterns
(Birkmann et al., 2013). To assess vulnerability of urban
residents to different impacts of climate change, multi‐
ple physical and socio‐economic indicators that are also
relevant for planning strategies need to be considered
(Kappes et al., 2012; Li et al., 2016).

Cities are often subdivided into spatial units with
similar physical conditions (e.g., building types, trans‐
port access, types of open space, and functionality).
In some cases, socio‐economic structures also are con‐
sidered, such as residents’ ages, income, and access to
services. Because of their specific characteristics, each
urban structure type may be affected differently by
climate change and weather events (Beermann et al.,
2013). Building typologies can influence exposure and
vulnerability to different weather and climate related
events, such as heat stress (IPCC, 2014). For example,
in single‐family houses with large gardens, air condition‐
ing, and vegetation that provides shade, people may be
less exposed to heat compared to multi‐family homes in
densely populated inner‐city areas without these cool‐
ing potentials. Consequently, considering current and
future characteristics of physical and social structures in
cities, including different urban typologies within cities
and their dynamics, is important for adaptation planning.
Present adaptation strategies in cities in Germany con‐
sider different urban structure typologies for their formu‐
lation of adaptation needs and adaptation goals.

In this article, we investigate existing climate change
adaptation plans for urban development and planning
in two German cities—Berlin and Karlsruhe. These case
study cities are used to examine (a) how different urban
areas are characterized for adaptation in urban planning,
and (b) how typologies within these strategies and plans
differentiate physical and socio‐economic structures that
are relevant to identifying adaptation needs and climate
resilient development.

2. Conceptual Framework

2.1. Climate Vulnerability and Adaptation

It is widely acknowledged, in addition to mitigation
strategies, that adaptation strategies are essential to

proactively manage future risks and to reduce or even
prevent adverse consequences of climate change for
societies and cities (Birkmann, 2013; IPCC, 2012, 2014;
Mertz et al., 2009). There is emerging consensus that
next to hazard or climate information, the differen‐
tial vulnerability of people and infrastructure exposure
needs to be assessed to develop a more comprehensive
information basis for adaptation (Birkmann, 2013; Ford
et al., 2018; IPCC, 2014). The strong interest from dif‐
ferent disciplines on concepts of vulnerability and the
multi‐dimensional nature of vulnerability (e.g., physical,
social, and economic) has led to different definitions,
approaches, and methods across disciplines. Taking into
account the existing variety of approaches to assess vul‐
nerability (e.g., Bogardi & Birkmann, 2004; Carreño et al.,
2007; Füssel & Klein, 2006; IPCC, 2012; Turner et al.,
2003; Wisner et al., 2004), we build on this literature
and use the definition of vulnerability developed within
the context of recent IPCC (2012, 2014, 2018) reports by
researchers from both climate change research and dis‐
aster risk reduction.

In this context, vulnerability is defined as “the
propensity or predisposition to be adversely affected”
(IPCC, 2018, p. 560). Climate vulnerability may incorpo‐
rate components including sensitivity or susceptibility to
harm, but also response capacities, such as the lack of
capacity to cope and adapt (Birkmann, 2013; IPCC, 2012).
Considered this way, vulnerability does not solely focus
on the fragility or susceptibility of a community, popu‐
lation group, or infrastructure, but also considers capac‐
ities to deal with and to adapt to shocks and hazards.
Other approaches examine the vulnerability of ecosys‐
tems or capture and assess the vulnerability of coupled
social‐ecological systems (Bennett et al., 2016; Burton
et al., 2002; Ford et al., 2018; O’Brien et al., 2007).

Therefore, the operationalization of vulnerability is a
challenge, since it needs to measure and reflect social
structures and societal development processes as well
as material outcomes within systems that appear highly
complex and are characterized by interdependencies
that are difficult to capture (Adger, 2006). However,
assessing vulnerability is an essential element to under‐
stand risks and to highlight the importance of social fac‐
tors and societal structures in the construction of risk
and the identification of adaptation options (Birkmann,
2013). Information about climatic hazards and physi‐
cal structures within cities needs to be complemented
with information about human vulnerability and respec‐
tive socio‐economic drivers of vulnerability to support
urban adaptation planning. Hence, the analysis of urban
typologies used within present adaptation strategies is
an important research task to better understand what
type of factors are, or are not, currently considered.

The term“urban structure types,” Stadtstrukturtypen
in German, was established in the 1990s to categorize
different urban settlements. Since then, this concept
has been used in planning and monitoring of cities and
settlements (Novack & Stilla, 2014). Mapping urban
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structure types allows differentiation of the urban sys‐
tem into distinct areas that include various configura‐
tions of built, open spaces, green spaces, and infrastruc‐
ture (Heiden et al., 2012). To ensure these typologies
can effectively inform future climate adaptation policies,
an integrated approach that incorporates the physical
and socio‐economic characteristics of a city is needed.
In this article, we examine whether and how such socio‐
economic aspects and profiles are linked to settlement
types/structures used in present approaches. In addition,
we explore how these typologies could be strengthened
to also include aspects of human vulnerability.

To aid development of a more integrated approach
encompassing multiple dimensions of urban develop‐
ment, indicator‐based methods provide a useful tool as
they reduce complexity and allow a systematic oper‐
ationalization and monitoring of the various aspects
through time (Chrysoulakis et al., 2021). Indicators in
ecology and environmental planning are used to depict
and evaluate environmental conditions or changes
(Heink & Kowarik, 2010). To assess climate vulnerability
and adaptive capacities, different sets of indicators have
been developed (e.g., Birkmann, 2013; Chrysoulakis
et al., 2014; He et al., 2019; Parsons et al., 2016; Wolf
& McGregor, 2013). However, it is important to note
that indicator‐based approaches regarding vulnerability
also have limitations and are criticized because of uncer‐
tainties and data limitations (see, e.g., Turner et al.,
2003). In many studies, aspects of economic vulnerabil‐
ity are represented with “conventional” economic indi‐
cators; at the same time, social vulnerability also often
encompasses intangible factors that are difficult to quan‐
tify and validate (Sorg et al., 2018). There are numer‐
ous other indicator systems that are used in closely cog‐
nate urban disciplines and applications (e.g., consider‐
ation of green infrastructure cost and benefits in cities
for various environmental services; Grimmond & Souch,
1994;McPherson et al., 1997). However, in this articlewe
focus particularly on the indicators used within existing
urban adaptation concepts in two cities. Furthermore,
we highlight the importance of other indicators that
could provide further information about societal vulner‐
ability at the household or settlement structure scale,
such as household composition, age, education, income,
and employment.

2.2. Typologies of Urban Structure

In general, typologies are both analytical and descrip‐
tive tools for developing and refining ideas, creating cat‐
egorical classification, and sorting various case studies
(Collier et al., 2012). In urban planning and architec‐
ture, recent examples include typologies that aim to pro‐
vide historical narratives, reflect the urbanization pro‐
cess, categorize development trends, classify economic
activities, and examine a wide range of environmental
issues (Fragkias & Seto, 2009; Kloosterman & Lambregts,
2007; Li et al., 2020; Nijman, 2007; Zhou et al., 2017).

One key‐use is to identify parameters that allow vari‐
ability across a city to be assessed. In climate change
research, urban typologies can be broadly categorized
into those that consider physical and socio‐economic
aspects (Solecki et al., 2015). Typologies of urban struc‐
ture have also been used globally in an attempt to
categorize cities in the context of climate adaptation
(Hrabovszky‐Horváth et al., 2013; Salas & Yepes, 2018;
Storch & Schmidt, 2008).

There are several ways through which planners, soci‐
ologists, geographers, economists, and environmental‐
ists have attempted to define the physical and social
structure of cities (including the economic, political, cul‐
tural, and institutional characteristics of the society).
According to Wilson (2010, p. 201), “social structure
refers to the way social positions, social roles, and net‐
works of social relationships are arranged in our institu‐
tions, such as the economy, polity, education, and the
organization of the households.” There is increasing evi‐
dence that socio‐economic urban structure is a central‐
driving consideration in global environmental research
and climate change studies (Banzhaf & Hofer, 2008;
Crenshaw & Jenkins, 1996).

Physical urban structure mostly corresponds to spa‐
tial configuration of various structural elements of the
built environment (Roca Cladera et al., 2009). Implicitly,
physical/spatial structure includes “the characteristics
of urban form and structure, as well as spatial con‐
figurations of structural elements, which can influence
ecological functioning and human well‐being in cities”
(Larondelle et al., 2014, p. 427).

Overall, urban structure types are an important
method and entry point for the analysis of intra‐urban
variations, both in terms of physical as well as social
structures and dynamics. Urban structure types can be
categorized with a variety of indicators which are used
to quantify and measure different societal structures
and specific dynamics. Table 1 provides an overview of
indicators used to assess physical, socio‐physical, and
socio‐economic structures and typologies in cities. These
indicators range from capturing urban form, to featur‐
ing spatial configurations of different societal groups,
integrating physical infrastructure to social infrastruc‐
ture, and combining building typologies together with
the household characteristics within an urban area.

3. Methodology

For this study we have undertaken an extensive liter‐
ature review, assessing publications from multiple dis‐
ciplines including urban planning, environmental plan‐
ning, and social science, and examining physical and
socio‐economic indicators used to define and character‐
ize “urban structure types” in adaptation research and
applied in urban adaptation concepts. Both case study
cities, Berlin andKarlsruhe, have publishedurban adapta‐
tion plans that use urban structure typologies. For these
case studies, adaptation plans, project articles/reports,
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Table 1. Examples of indicators used to characterize social and physical structures of cities.

Indicator Component Example references

(a) Physical

Land use/ Functional building use Nguyen et al. (2014); Xu et al. (2019)
land cover Green spaces/open/public spaces

Road transport infrastructure

Building typology Morphology (e.g., footprint, height, building Hrabovszky‐Horváth et al. (2013);
density, arrangement) Kappes et al. (2012); Lowry and Lowry (2014)

Density Population density (pop./km2) Galster et al. (2001); Kappes et al. (2012);
Torrens and Marina (2000)

Average household size (people/housing unit) Kappes et al. (2012); Song and Knaap (2004)

(b) Physical‐socio‐economic

Centrality Mean distance to social infrastructure (m) Galster et al. (2001); Song and Knaap (2004);
Theobald (2001)

Accessibility Street connectivity (ratio streets to intersections) Song and Knaap (2004); Weston (2002)
Median perimeter of residential blocks (m) Song and Knaap (2004); Weston (2002)

Neighborhood mix Land use contiguity (Juxtapose Interspersion Index) Torrens and Marina (2000)
Land use richness (Patch Richness) Frenkel and Ashkenazi (2008)
Land use diversity (Simpsons Diversity Index) Frenkel and Ashkenazi (2008); Weston (2002)

(c) Socio‐economic

Social Age distribution Cutter et al. (2003); Hahn et al. (2009);
Scheuer et al. (2011); Song and
Knaap (2004); Sorg et al. (2018)

Gender ratio Mustafa (2003); Yoon (2012)
Illiterate population (%) Eakin and Bojórquez‐Tapia (2008);

Hahn et al. (2009); Handayani et al. (2017)
Disabled Population (%) Hahn et al. (2009); Panthi et al. (2016);

Sorg et al. (2018)
Ethnicity / migration background Cutter et al. (2003); Fekete (2009);

Sorg et al. (2018); Yoon (2012)

Economic Number of (un)employed Cutter et al. (2003); Hahn et al. (2009);
Yoon (2012)

Household income Cutter et al. (2003); Jamshed et al. (2020);
Shah et al. (2018)

Social capital and livelihood Eakin and Bojórquez‐Tapia (2008);
Jamshed et al. (2020); Qaisrani et al. (2018)

Economic performance (sales, industry, etc.) Cutter et al. (2003)
House ownership Burton (2010); Fatemi et al. (2017);

Lee (2014)

Infrastructure Access to social facilities (hospitals, retirement Mustafa (2003); Panthi et al. (2016);
and utilities home, kindergarten) Qaisrani et al. (2018); Shrivastava (2003);

Zhao and Chen (2015)
Access to amenities (water supply, gas, Islam et al. (2013); Qaisrani et al. (2018);
electricity) Zhao and Chen (2015)
Dilapidated buildings Fekete (2009); Xu et al. (2019)
Hospital beds per capita Leichenko et al. (2015)

Technology Access to internet Fatemi et al. (2017); Yoon (2012)
Note: Indicator categories adapted from Lowry and Lowry (2014) and Malakar and Mishra (2016).
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and cartographic information are analysed (e.g., envi‐
ronmental atlas in Berlin; Senate Department for Urban
Development and the Environment, 2016a). To ver‐
ify core findings, expert interviews, for example with
representatives of the Senate Department for Urban
Development and Housing of the City of Berlin, were con‐
ducted. The analysis provides new insights on how these
urban typologies consider physical and social aspects
and also reveals gaps that should be addressed in the
future. The following research questions were used to
investigate the urban adaptation strategies in Berlin
and Karlsruhe:

• How are “urban structure types” defined?
• Which indicators are used to differentiate urban

structure types?
• To what extent have socio‐economic and demo‐

graphic indicators been integrated into this char‐
acterization?

• How do the different “urban structure typologies”
inform adaptation strategies and measures?

4. Case Studies: Berlin and Karlsruhe

Large andmedium‐sized cities in Germany play a key role
in climate adaptation. German cities are often character‐
ized by a polycentric structure that provides important
economic, social, and cultural functions for the residents
and surrounding areas. However, these structures may
be vulnerable to climate change due to: (a) concentra‐
tion of vulnerable groups, (b) climate change combining
both urban (e.g., urban heat island) and regional influ‐
ences (e.g., heat waves; Founda & Santamouris, 2017),
(c) damage potential, (d) high dependency on infrastruc‐
ture services that might collapse in extreme events, and
(e) adaptive capacity.

The city of Berlin has experienced significant heat
stress from increasing regional temperatures exacer‐
bated by the urban heat island effect (Behrens & Grätz,
2010). The German Weather Service and the Senate for
Urban Development’s analysis of mean annual air tem‐
perature found that it increased by 1°C between 1971
and 2000 and that the number of “tropical nights” (noc‐
turnal air temperature above 20°C) also increased, partic‐
ularly in the inner city (Behrens & Grätz, 2010). By 2050,
the number of very hot days (maximum daytime tem‐
perature above 30°C) in the dense inner‐city areas will
increase to 25 days per year (Senate Department for
Urban Development and Housing, 2011). Given Berlin’s
continental location, the summertime heat is often asso‐
ciated with challenges posed by water scarcity (Federal
Ministry for the Environment, Nature Conservation and
Nuclear Safety, 2008).

The city of Karlsruhe has large impervious cover
and summer air temperature in the city than can be
10°C warmer than the surroundings (Beermann et al.,
2014). Located within the Upper Rhine Rift Valley, this
is the warmest region in Germany. Karlsruhe is consid‐

ered to be a city with heat‐related health risks, which
are a key concern (Beermann et al., 2014). Considerable
small‐scale temperature differences occur within the var‐
ious built‐up areas, thus underlining the relevance of
urban structure types, including the degree of sealing
and green spaces (Hackenbruch, 2018).

4.1. City of Berlin

Climate adaptation and mitigation pose new challenges
to sustainable urban development for the city of
Berlin (Senate Department for Urban Development and
Housing, 2011). On the one hand, these issues are rel‐
evant for the modification of existing urban structures
(e.g., optimization of existing buildings, infrastructure,
and green/open spaces). On the other hand, mitiga‐
tion and adaptation issues need to be considered from
the beginning when planning and implementing new
urban areas. To improve the consideration of climate
change adaptation and mitigation, Berlin has developed
and approved a city climate development plan, which
is updated occasionally (Senate Department for Urban
Development and the Environment, 2016b). It exam‐
ines spatially differentiated impacts of climate change
in Berlin and identifies action for urban development.
A core question addressed within the urban climate
development plan is the following: How can Berlin
strengthen its urban sustainability and resilience within
a changing climate, focusing on citizens and infrastruc‐
ture? (Senate Department for Urban Development and
Housing, 2011). Special emphasis is given to heat stress
and heavy precipitation events as these are hazards
that may be critical in future climates. In the next sec‐
tion, we examine the settlement and building typolo‐
gies used within this urban development plan for cli‐
mate adaptation.

4.1.1. Typologies

The Senate Department for Urban Development and
Environment developed an environmental atlas that clas‐
sifies the city based on urban structure types. These
are defined by their building structure and density,
open spaces, and representative land use and building
use typologies (e.g., industrial versus residential use).
Grimmond (2007) and Hertwig et al. (2021) underscore
that neighbourhood structure, built volume, and peo‐
ple’s behaviour significantly modify the local urban cli‐
mate (e.g., local air temperature, wind speed). Different
neighbourhood compositions or archetypes will influ‐
ence the adaptation measures that are needed or fea‐
sible (Ward & Grimmond, 2017). Against this back‐
ground it is interesting to note that the environmen‐
tal atlas for Berlin encompasses 52 area‐types grouped
into 16 settlement‐structure types and six main groups
(Senate Department for Urban Development and the
Environment, 2016a). The main groups are:
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• Group I: Dense residential development;
• Group II: Low‐density residential development;
• Group III: Commercial, service use, small business,

and industrial use;
• Group IV: Traffic areas;
• Group V: Public service and other special uses;
• Group VI: Green and open spaces.

The purpose of these types is to further differentiate
the built areas, particularly to inform urban and envi‐
ronmental planning. Residential areas, for example, are
further differentiated by indicators such as building den‐
sity, height, and age within the classification used by the
Senate (Senate Department for Urban Development and
the Environment, 2016a).

4.1.2. Climate Adaptation in Urban Planning

Urbanplanning at city scale aims to define and implement
broad and strategic development goals for the entire city.
Hence, adaptation measures to strengthen the resilience
in terms of climatic hazards have to consider the broader
urban development goals, including issues of mitigation
and the provision of housing for a growing population.
The provision of green spaces and the protection of
urban biodiversity are seen as important overall goals
for urban development (Senate Department for Urban
Development and the Environment, 2016a).

Berlin’s climate adaptation plan defines adaptation
measures for different settlement typologies. The adap‐
tation plan makes use of five different structures and
two area types (of the 52 area and 16 urban‐structure
types) of the environmental atlas to define adaptation
needs (Senate Department for Urban Development and
the Environment, 2016b). These typologies are:

• Compact perimeter block development;
• Re‐densification of row houses;
• New apartment buildings;
• Commercial and industrial buildings;
• Infrastructure/schools;
• Streets and squares;
• Green and open spaces.

These classifications are used to distinguish adapta‐
tion needs, since these settlement typologies refer to
areas that are: (a) already exposed to climatic stress
today and/or particularly high stress is expected in the
future, (b) undergoing (or expected to undergo) exten‐
sive changes, such as new construction and densification,
(c) relatively homogeneous and therefore suggested
measures are transferrable (no special cases), and (d) rel‐
evant for the entire city and cover a high proportion of
the urban landscape as a whole (Senate Department for
Urban Development and the Environment, 2016b).

The climate adaptation plan of Berlin primarily
focuses on residential areas. The first two structure types
(i.e., perimeter block development and town houses) are

indicative of the proposed adaptation planning strate‐
gies of re‐densification. Schools and technology parks
are infrastructures with important functions extend‐
ing beyond their specific ward (Senate Department for
Urban Development and the Environment, 2016b).

To examine how the structure types are used to
frame adaptation strategies and measures within Berlin,
we selected the compact perimeter block develop‐
ment (Figure 1) as an example. About 15% of the
residential housing is from the Wilhelminian Period
(1890−1918), covering around 8% of the total area of
Berlin (approximately 3,880 ha). This structure type is
more common in inner‐city districts (e.g., 65% of Mitte,
73% of Friedrichshain‐Kreuzberg, 37% of Charlottenburg‐
Wilmersdorf districts; Senate Department for Urban
Development and Housing, 2011). About 36% of Berlin’s
population (more than 1.2 million people) resides in
perimeter blocks (Reusswig et al., 2014). These are
largely dense areas, with limited access to green space
and heterogeneous ownership patterns. With more fre‐
quent heat stress, these areas are likely to be affected,
due to the relatively high density (exposure) and the
limited adaptive capacity (e.g., access to green spaces).
The urban adaptation plan suggests measures (Figure 1)
focused on improving green infrastructure (e.g., green‐
ing façades, development of small parks) and increas‐
ing roof albedo to decrease short‐wave radiation absorp‐
tion (Senate Department for Urban Development and
the Environment, 2016b). The proposed adaptationmea‐
sures and goals in the urban adaptation plan for Berlin
are closely coupled with selected settlement typologies
used to characterize adaptation needs.

4.2. City of Karlsruhe

The development of an urban adaptation plan for
Karlsruhe was triggered by the lack of a city‐wide
overview of where the city quarters most affected
by heat stress were located (Beermann et al., 2013).
The urban climate adaptation plan had two main phases
of development and the formulation of adaptation mea‐
sures. First, the plan identified and defined specific
urban structure types according to their physical struc‐
ture and aspects of stability and dynamics. Second, cli‐
mate change “hot spots” were identified by assessing
the structure types and their susceptibility to weather
extremes and other important factors (e.g., demographic
composition and access to green space). Using urban
structure types aids transferability of adaptation mea‐
sures across the city when the physical and social struc‐
tures are brought together. This should help identifica‐
tion of locations of concern not yet exposed to heat
stress (Beermann et al., 2013).

4.2.1. Typologies

Karlsruhe classified all of its 556 neighbourhoods (in
German, Stadtviertel) into one of the 12 identified urban
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Figure 1. Potential adaptation measure for a compact perimeter block development proposed in the urban development
plan. Source: Authors’ work adapted from Senate Department for Urban Development and the Environment (2016b).

structure types (Figure 2). A multi‐criteria analysis com‐
bined the structural characteristics of the neighbour‐
hood with human and societal characteristics, with the
latter giving some hints on aspects of human vulner‐
ability (Section 4.2.2). The urban adaptation strategy
anticipates that nine of the 12 structure types will
require adaptation measures by 2050 because of their
relatively high vulnerability metrics (Beermann et al.,
2014). The structure types are grouped into three classes
(Table 2): medium to high climatic stress, low to no cli‐
matic stress, and low exposure to heat stress. These refer
to different levels of concern and demonstrate differen‐
tial adaptation needs to climatic hazards.

4.2.2. Climate Adaptation in Urban Planning

The identification of adaptation needs for specific neigh‐
bourhoods and settlement typologies in Karlsruhe also
consider future changes, particularly: (a) high level of
local climatic stress (e.g., heat stress) at present or in
the near future (2046–2055); (b) sensitive land and build‐
ing use in the area; (c) high population density (more

than 250 inhabitants/km²); (d) high proportion of young
children (less than four years of age), elderly people
(65 ormore years of age), and people living in one‐person
households; (e) no green space within walking distance;
and (f) low energy efficiency of buildings in the area
(Beermann et al., 2013, 2014).

The criteria include physical characteristics of the
urban structure, but also aspects of human exposure
and human vulnerability. Identification of hot spots and
their adaptation measures within the urban structure
adaptationmeasures are proposed for row development
(Figure 3), which have these characteristics (Beermann
et al., 2013):

• Four parallel six‐floor residential buildings (age
band: 1950s to 1960s);

• Population density of approximately 200 inhabi‐
tants/ha;

• Little vegetation around the buildings;
• Few publicly accessible green areas within 500 m

that can provide shade or cooler area;
• Low energy standard of buildings;
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Closed perimeter block development Open perimeter block development Row development

Low-density development High-rise area (predominantly residen al use) Areas with large structures

Town centre Medium-density development Compact detached houses

Commerce Industry Special area

Figure 2.Major urban structure types in Karlsruhe. Source: Authors’ work adapted from Beermann et al. (2013).

Table 2. Structure type classes (Figure 2) in Karlsruhe are distributed across 556 neighbourhoods (Stadtviertel) with differ‐
ent levels of concern with respect to climatic stress now (2010) and in 2050.

Structure type class Neighbourhoods 2010 2050

Medium to high climatic stress
Closed perimeter block development 47 32 45
Industrial 13 6 10
Commerce 69 15 53
Town centre 19 One historic centre 1

(nine ha, 1,200 inhabitants)

Low to no climatic stress
Medium‐density development 45 0 3
Areas with large structures 41 3 16
Row development 86 2 11
High‐rise area 25 3 8

Low exposure to heat stress (not a priority for adaptation measures)
Compact detached houses 64 0 0
Low‐density development 116 0 0
Open perimeter block development 26 0 2
Special area 5 0 1

Karlsruhe (whole city) 556 61 150
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• Proportion of senior citizens of 14.6%;
• Proportion of young children of 5.7%.

It is assumed that these areas already are significantly
affected by heat stress (about 50 days per year) and
expected to increase (58 days of heat stress and 10 days
of tropical nights per year) by 2050 (Beermann et al.,
2014). Urban structure types are identified as being

a hot spot if neighbourhood vulnerability is classified
as high due to its population structure and compo‐
sition (Beermann et al., 2014). Adaptation measures
to improve the resilience in a specific neighbourhood
(Figure 3) of this type include adding pocket parks,
improving or providing blue (water) infrastructure in pub‐
lic spaces, and reducing impervious areas. In addition
to these physical measures, the adaptation concept also

Figure 3. Proposed adaptive modifications for a neighbourhood with the row development (Figure 2) structure type in
Karlsruhe. Source: Authors’ work adapted from Beermann et al. (2014).
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focuses on reducing human vulnerability (e.g., reducing
isolation of elderly residents). Lastly, the adaptation plan
suggests improving the energy efficiency of buildings and
modification of building thermal properties (e.g., green‐
ing walls) to improve both adaptation and mitigation.
The proposed adaptation strategies and actions need to:
(a) consider the specific conditions in each neighbour‐
hood, (b) promote vulnerability reduction of residents
exposed, and (c) support adaptation measures appropri‐
ate for transfer to other areas with the same structure
type (Beermann et al., 2013).

Overall, the city of Karlsruhe proposed 19 adaptation
measures for different structure types focusing on three
spatial scales of intervention: city, neighbourhood, and
building (Beermann et al., 2014).

5. Discussion

The comparative analysis of the urban adaptation strate‐
gies linked to urban development and planning in Berlin
and Karlsruhe shows that urban structure typologies
are an important entry point for these cities to iden‐
tify adaptation needs and measures. The two cities use
various indicators (Table 3) within their definition of
urban structure types.While the physical indicators used
to characterize urban form are similar, the character‐
ization of social aspects and use of social indicators

differ. Although both use social indicators to identify
hot spots and, in part, adaptation measures, they dif‐
fer in the criteria they use for identifying specific adap‐
tation measures (Table 3). Both cities use land cover
characteristics, building typologies, population density,
and the availability of green spaces to identify adapta‐
tion needs along different settlement typologies. While
Berlin uses more detailed criteria (e.g., related to imper‐
vious area), Karlsruhe focuses more on the access to per‐
vious (green) spaces.

In both cities, socio‐economic indicators such as
household income or unemployment are not explicitly
integrated into the formulation and assessment of struc‐
ture types. However, in Karlsruhe the proportion of
young children (less than four years of age) and seniors
living alone in specific neighbourhoods is part of the
adaptation measures. Hence, Karlsruhe takes a more
integrative approach to urban adaptation to climate
change in terms of renewal and new urban development
which includes goals and measures to safeguard a larger
mix of different age groupswithin award and to avoid iso‐
lation of the elderly who are likely to be most vulnerable.

In Berlin, additional strategies and tools exist that
account for differential human vulnerability, such as
those related to health and civil protection (Reusswig
et al., 2016). However, the urban typologies used do not
sufficiently address these issues.

Table 3. Case study cities compared using material in Beermann et al. (2013, 2014) and Senate Department for Urban
Development and the Environment (2016a, 2016b).

Berlin Karlsruhe

Indicators used to characterize urban structure types
Building year of construction Y Y
Building height Y Y
Building arrangement Y Y
Building shape — Y
Building use Y —
Population density Y Y
Degree of sealing Y —
Open space characteristics Y Y
Area and Green/Open space use Y —
Access patterns — Y

Criteria for selecting areas needing climate adaptation
Use Intense Sensitive
Stress Present and future climate Bioclimate
Land cover Proportion of urban landscape Green areas accessible

Green area quality
Population — Density

Fraction: seniors (≥65 years old),
children (<4 years old),
and seniors living alone

Energy — Energy standard of buildings
Transferability of measures Y Y
Note: Indicators used are identified with a Y (yes) or comments.
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Both cities use urban structure types to help iden‐
tify intra‐city variations and adaptation needs using sim‐
ilar procedures and definition of adaptation measures
(Figure 4). First, urban structures are classified using
physical indicators (Tables 1 and 3). Second, present
and future climatic stress is assessed by structure type
and adaptation needs formulated with some quantita‐
tive analyses. Third, adaptationmeasures are formulated
for specific structure types and hot spots. Societal and
social indicators are sometimes used (Figure 4) to further
specify adaptation needs and measures. Societal indica‐
tors capture mostly aspects of demography and popula‐
tion density, but sometimes they also capture social iso‐
lation (e.g., elderly in Karlsruhe). A broader integration of
socio‐economic indicators covering the functions within
these neighbourhoods is still missing (Table 1).

Figure 4. Planning sequence that is common in both case
studies. Terms are defined in various places in the text.

In this regard, Capel‐Timms et al. (2020) and Grimmond
et al. (1996) underscore that socio‐economic indi‐
cators are critical proxies of how neighbourhoods
function and how humans interact with and affect
the physical environment characteristics and dynamic
behavioural patterns in each area (see also Grimmond
& Oke, 1986; Kokkonen et al., 2018; Quattrone &
Zannou, 1998; Ward & Grimmond, 2017). Therefore,
there is a co‐dependence between the physical and
the socio‐economic environment (Banzhaf & Hofer,
2008; Grimmond et al., 1996). Moreover, urban
socio‐economic structure is an essential driving force of
urban climate change (Banzhaf & Hofer, 2008; Crenshaw

& Jenkins, 1996; Grimmond, 2007; Krellenberg et al.,
2011). However, the urban adaptation plans in Berlin
and Karlsruhe capture these broader aspects and neigh‐
bourhood functions only partially, if at all.

6. Conclusion

Analysis of urban adaptation strategies used in urban
planning reveals that urban structure types play an
important role in assessing climate risks and formulating
adaptation needs and actions. The review of strategies
and planning documents for Berlin and Karlsruhe under‐
scores that within the definition of urban structure types,
physical indicators play a key role, while less attention
is given to social indicators, particularly socio‐economic
aspects. However, some social indicators are included
in the adaptation measures developed for both cities.
While most attention is paid to the physical structure
of the respective urban typology, socio‐demographic
aspects also receive attention, but significantly less or at
a later stage within the assessment. While Berlin empha‐
sises improving the physical structures to better adapt to
climate change (e.g., improving green spaces or reducing
impervious area), Karlsruhe gives greater importance to
societal indicators in its formulation of adaptation goals.

We see an urgent need to further strengthen urban
adaptation concepts and link these to formal and infor‐
mal tools of urban development that allow those respon‐
sible for climate adaptation to address both physical
and social structures within the city. In addition, interac‐
tions between different neighbourhoods and functions,
for example in terms of mobility and commuting pat‐
terns, are at present not sufficiently captured and should
receive more attention in future urban adaptation plans.

Overall, an integrated approach considering both
urban physical and social structures can better support
and inform urban planning, urban development, and cli‐
mate adaptation. More research is needed on how to
enhance an integrative assessment that can link physical
and social characteristics of urban areas. In this regard,
constraints and limitations of linking physical and social
structures need to be better understood. In addition, a
more dynamic understanding of cities and their expo‐
sure and vulnerability to climatic hazards is needed. This
requires, among other issues, new data and new meth‐
ods for the identification and development of urban
archetypes (societal driven settlement structure typol‐
ogy) that also capture the dynamics of behaviour (work,
travel, recreation, etc.) and dynamics of urban devel‐
opment (migration, densification vs. urban sprawl, eco‐
nomic development trends, etc.).
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1. Introduction

Located north of the 55th parallel in the province of
Quebec, Canada (Figure 1), Nunavik is home to some
12,000 people, mostly Inuit (Duhaime et al., 2015). Like
many other circumpolar territories, Nunavik is already
experiencing climate change impacts (Larsen et al.,
2014). These are on top of the impacts that were caused
by a sudden modernization period in the 1900s, during
which northern villages developed a strong dependence
on fossil fuels for heating and electricity production.
These imported methods shaped the physical organi‐
zation of the villages and impacted traditional aspects
of the Inuit lifestyle (Duhaime, 1985). However, they

also presented incredible economic potential: Today,
petroleum distribution represents a growing business
that is completely Inuit‐owned, creating jobs and invest‐
ment across the Nunavik region.

Northern villages remain fossil‐fuel dependent
(Rodon & Schott, 2014), but new projects are now aimed
at using renewable energy technologies (RETs). However,
RETs do not necessarily assure equity. The roles of the
Inuit and the qallunaat (non‐Inuit people) in the plan‐
ning process—from defining people’s needs to the ser‐
vices supplied by the built infrastructure—are oftenmini‐
mized, as shown by the dominant role of the federal and
provincial governments over the last several decades
(Breton & Cloutier, 2017; Chabot, 1995). In our study,
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we consider the equity of both the planning process
and the outcomes in the assessment of how planning
for RET projects may benefit the communities and inte‐
grate Inuit perspectives. We aim to explore how the Inuit
could benefit from RETs and evaluate how planning and
decision‐making processes incorporate local impacts and
outcomes. More broadly, we examine the way these
processes consider the Inuit communities’ interest in
these technologies. Based on informal discussions with
Nunavimmiut (Nunavik’s residents) in Kangiqsualujjuaq,
interviews with key respondents and on‐site observa‐
tions, our findings show that if the current state of diesel
dependence and the associated environmental harms
are well understood, Nunavimmiut seem to prefer some
RETs more than others. These preferences however vary
between villages, which reinforces the importance of
gaining insight into local interests and perspectives in
the early stages of energy production projects.

Figure 1. Nunavik and its 14 Inuit communities. Source:
Makivik Corporation (n.d.).

2. Climate Change and Energy Production in Nunavik

2.1. Climatic Precariousness and Inuit Culture

Northern Canada, including Nunavik, is undergoing rapid
and major “climate‐driven environmental, societal, and
economic changes” (Larsen et al., 2014, p. 1572), such as
high rates of warming. Nunavik is geographically isolated.
It is only accessible by plane and twice a year, it receives
shipments by boat. This isolation, in addition to other
issues such as an escalating housing crisis, food insecurity
and dependence on fossil fuels, make the Nunavimmiut
highly vulnerable to climate change (Allard et al., 2012;
Duhaime et al., 2015; Rodon & Schott, 2014).

The impacts of climate change are already apparent
in Nunavik’s communities (Cuerrier et al., 2015; Downing
& Cuerrier, 2011; Rapinski et al., 2017). These impacts

are not just a warning‐bell for the environment, but
they are also an alarm for threats to physical and psy‐
chological health, the subsistence economy, local spiri‐
tuality, and the Inuit way of life (Durkalec et al., 2015;
Ford et al., 2012). For example, the shorter ice sea‐
son and reduced ice thickness that result from climate
change are not only environmental concerns, but they
also put Inuit hunters and ice‐fishers at risk (Durkalec
et al., 2015; Ford et al., 2018; Watt‐Cloutier, 2019).
Economic insecurity is caused by the limited access to
once accessible icy territories (Ford et al., 2012), as
well as a loss of the functional, spiritual, and aesthetic
qualities of ice that is anchored in the Inuit culture
(Heyes, 2011). Infrastructure is affected by the freeze‐
thaw events that affect the permafrost and disrupt the
soil surface (Allard et al., 2012). The potential effects of
climate change on Nunavik’s fauna and flora, the very
core of Inuit food sources and subsistence economy,
are also alarming (Kendrick, 2013; Newell et al., 2020;
Watt‐Cloutier, 2019).

As some of our interviewees confirmed, the global
scale of climate change is well understood by the Inuit.
Despite Nunavik’s low contribution to provincial green‐
house gas (GHG) emissions, “global warming is inher‐
ently a cumulative environmental problem” (Weis, 2014,
p. 6), and the use of more RETs remains necessary.
However, the transition to more environment‐friendly
alternatives must be applied as a means of sustainable
development and implemented through local Inuit gover‐
nance and must not impose non‐Inuit solutions on these
northern communities.

Some climate adaptation measures have already
been implemented in circumpolar regions. These efforts
occur mainly “reactively in response to observed change
in climatic conditions” and “were initiated at the
individual/household level” (Ford et al., 2014, p. 4) in
more than half of the cases. However, only a handful of
RET projects and prototypes have been carried out to
completion in Nunavik. As discussed, such projects must
not only represent an environmental gain to be truly sus‐
tainable (Klinsky et al., 2017). They must also be respect‐
ful of the Inuit culture and traditional activities, encour‐
age local governance and empowerment, and stimulate
local economic growth and diversification (Rodon, 2017).
In order to have a better grasp of where energy pro‐
duction in Nunavik is headed, we must first understand
where it comes from.

2.2. Fossil Fuel Dependence and Appropriation

Before qallunaat settled in Nunavik in the beginning
of the 20th century, heating systems in the Arctic
were versatile and were adapted for limited access to
wood (Odgaard, 2003). This gave the Inuit the flexibil‐
ity they needed during their periodic journeys as a semi‐
nomadic people (Hervé, 2019). After newcomers from
areas located further to the south of the province (here‐
after referred to as “the south”) built their trading posts
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and settlements, the Inuit went through a fast sedentism
process. The Hudson’s Bay Company (HBC) encouraged
the Inuit to use their knowledge of the land to trap arctic
foxes and trade their fur for commodities, drawing some
families closer to the qallunaat installments (Duhaime,
1985). In the early 1930s, the fur‐trade market crum‐
bled and there were frequent epidemics and famine.
The presence of basic medical care and a steady food
supply in the proto‐villages led Inuit families to perma‐
nently settle nearby and build rudimentary houses with
materials that could be found on‐site (Chabot, 1995).
However, since the HBC did not sell construction materi‐
als, “the Inuit rarely had the financial means to build and
if they did, they still couldn’t afford to heat their homes”
(Christensen, 1953, as cited in Duhaime, 1985, p. 20).
The poor housing situation prompted the involvement
of the federal and provincial governments in social hous‐
ing programs in Nunavik (Breton & Cloutier, 2017), which
now represents 96% of the region’s real estate (Therrien
& Duhaime, 2017).

During that time, the area experienced a shift in
energy sources. The once versatile and impermanent
hearths and oil lamps of the Inuit semi‐nomadic lifestyle
were replaced by heavy stoves. Heat, once transportable
and temporary, became fixed and constant (Figure 2).
As explained by Duhaime (1985, p. 37), “the Inuit excit‐
edly looked to the homes of whites, because they
were warm.”

Soon after, these heating systems and newly installed
communal powerplants were all producing energy
through fossil fuel combustion (fuel oil for heating, diesel
for electricity). They depended on government subsidies
to operate at a reasonable cost, as mentioned by some
interviewees. Nunavimmiut still remain 100% depen‐

dent on fossil‐fuel‐generated energy (Rodon & Schott,
2014), which requires yearly petroleum shipments and
the regional management of this resource (Figure 3).
In the 1960s, petroleum was managed by the Quebec
government, the HBC, and the Shell fuel company.
However, 20 years later, the Inuit began to manage the
petroleum themselves. The Fédération des Coopératives
du Nouveau Québec (FCNQ), an Inuit‐owned entity,
gained control following an agreement with the three
stakeholders and started buying most of the villages’ oil
tanks (FCNQ, 2018). From that point on, diesel and fuel
oil supplies have been operated by and for the Inuit peo‐
ple, bringing in capital for all their communities.

2.3. Towards a Renewable Transition

Some RET projects are starting to appear in Nunavik.
A run‐of‐river hydroelectric powerplant is being built in
Inukjuak, solar panels have been installed in Quaqtaq,
an operational biomass‐heated sports center has been
built in the Cree community of Whapmagoostui and two
wind turbines are in use at Raglan mine between Salluit
and Kangiqsujuaq. Other projects have been considered,
such as connecting the northern villages of Nunavik to
power grids south of its borders, installing underwater
turbines in Kuujjuaq and introducing the use of tidal
power, but these have been put on hold (Kativik Regional
Government & Makivik Corporation, 2012). Regardless
of the well‐documented environmental benefits of these
technologies (Owusu & Asumadu‐Sarkodie, 2016), the
way in which Inuit communities would benefit from the
planning of these RETs is not yet understood. Are such
planning interventions equitable, both in terms of the
process and the outcomes?

Figure 2. Young Kangiqsualujjuamiut playing under powerlines, a sign of a now sedentary lifestyle.
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Figure 3. Localmanagement of fossil fuels: Community tanks in Kangiqsualujjuaq (left) and a Kangiqsualujjuamiut employee
filling a residential tank with fuel oil (right).

3. Addressing Equity in Planning

3.1. What Makes Planning Equitable?

Since local and regional governments are now required
to plan for sustainability, in addition to the economy and
environment, equity has become a fundamental part of
planning (Campbell, 1996). In climate action planning,
social and racial equity is often evaluated based on the
number of green initiatives and jobs created, or through
the investments in low‐income neighborhoods and com‐
munities (Agyeman, 2005; Schrock et al., 2015). In this
way, planning for sustainability often focuses on con‐
crete outcomes and tends to overlook aspects related to
the dynamic nature of the planning process, such as self‐
affirmation, capacity, and learning (Young, 1990).

However, focusing solely on the planning process
does not fully address the stakes in terms of power
dynamics, especially in contexts that aremarked by dom‐
ination, such as that of the indigenous population. Even
when the planning process aims at inclusive social rep‐
resentation, it can lead to inequitable outcomes (Chu
et al., 2017; Fainstein, 2005). In participatory processes,
experts and elites tend to receive the most attention;
this also applies to climate action plans (Meerow &
Woodruff, 2020).

To achieve equitable planning, both the planning
process (procedural equity) and the outcomes (sub‐
stantive equity) must be integrated (Innes & Booher,
2015). Participatory and community‐based approaches
to climate action planning are essential to ensure that
planning practices are based on local needs, values,
capacities, and priorities (Cloutier et al., 2015). Such
approaches lead to developing a shared understanding
of issues and outcomes and result in a greater capacity
for climate change action over time (Archer et al., 2014;
Finn & McCormick, 2011).

An equitable approach to planning also benefits from
intersectional and decolonized perspectives (Kovach,
2009; Porter et al., 2020). This type of post‐structuralist
perspective considers how environmental risk and eco‐

nomic inequality interact with gender identity and race.
When examined on a micro‐scale, as in our study, this
addresses the specific context that characterizes these
northern indigenous communities. To ensure equitable
planning, it is essential to acknowledge the specific inten‐
tions of Inuit, and the new methods they are developing
for living in and planning the territory (Desbiens, 2017).

Sustainable development is generally represented
as the area in which three independent spheres—
environmental, social, and economic—overlap (Figure 4).
However, this representation is mainly sectorial: it
implies that all the individual spheres can exist on
their own. Adapting this concept to an integrated form
that is more coherent with an indigenous perspective
(Matunga, 2013) can be a step towards integrated pro‐
cedural equity.

3.2. Rethinking Sustainable Development

Henderson (2000, p. 268), a member of the Chickasaw
Nation, states that indigenous people “share an ecolog‐
ical vision of society that is enfolded in a view of inter‐
active harmony” and that “if we are to live in harmony,
we must accept the beauty and limits of our ecology.”
The indigenous worldview considers all forms of life as
being connected, which is reflected in the concept of
relationality (Matunga, 2013). The notions of interaction,
harmony, and relationality therefore appear to be key
in the way indigenous people perceive the world. These
concepts should be adapted into thewestern sustainable
development model.

With this in mind, in our study, we interpret
sustainable development differently from its gen‐
eral conception. Adapted from the model of Cosmic
Interdependence by Mebratu (1998), our interpretation
(Figure 4) integrates relationality as projects, and choices
are defined by the relationship between three nested
cosmoses: land, social, and economic. The intersection
between the three cosmoses “is the area where we have
millions of combinations of conflict and harmony serv‐
ing as a seedbed for the process of coevolution of the
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Figure 4. From a sectoral model of sustainable development (left) to an integrated one (right). Source: Authors’ work,
adapted from Mebratu (1998).

natural and human universe” (Mebratu, 1998, p. 514).
In planning, these possible interactions shape projects
and can be represented by a governance system.

4. Methodology

This research is part of a broader, multidisciplinary
research project that aims to evaluate alternatives to
diesel and fuel oil for electricity production and heating
in Nunavik in the context of the ongoing energy transi‐
tion. This venture was mainly centered on applied meth‐
ods in the fields of engineering, economics, and archi‐
tecture. The research presented in this article applies a
social lens to what are typically technical perspectives
in order to better understand Inuit interests and percep‐
tions on matters concerning the energy transition.

This program is also part of a partnership between
Inuit and Innu organizations and public organizations and
researchers (Sentinel North—Doing Things Differently)
based out of areas south of Nunavik. Through the
years, researchers have developed collaborative rela‐
tionships with many indigenous communities in the
province of Quebec, including the northern village of
Kangiqsualujjuaq (see Trottier et al., 2020; Vachon et al.,
2019). In February 2020, a team of people established
through this partnership stayed in Kangiqsualujjuaq and
collected on‐site data.

The project was subject to a full examination by
the Ethics Committee at Université Laval. The aims of
our research and our methods were officially approved
by the organization, providing us with the opportunity
to move forward (approval number 2020–034). All resi‐
dents and respondents verbally consented to taking part
in this research prior to participating.

The study was conducted based on the triangulation
of data obtained through multiple qualitative methods.
First, we participated in informal discussions with Inuit
residents of Kangiqsualujjuaq (hereafter referred to as
“residents,” see Table 1). We conducted on‐site observa‐
tions of daily life in the village and took notes on the func‐

tioning of the energy system. Our multidisciplinary team
of researchers specializing in urban design and architec‐
ture stayed in the village for one week in late February
2020. Discussions with residents mainly took place at
the local Coop Store (Figure 5) and addressed issues
listed in Table 1. Notes were taken during the discus‐
sions, but conversations were not recorded. Additional
visits to Kangiqsualujjuaq and other northern villages
were initially planned but had to be cancelled due to the
Covid‐19 pandemic. Unfortunately, further discussions
with Nunavimmiut were not possible due to the sani‐
tary restrictions and a lack of a reliable internet connec‐
tion in many Nunavik households. Second, we focused
on the actual decision‐making process and on the per‐
spectives of stakeholders on the transition to RETs that
had already begun in Nunavik. Semi‐structured inter‐
views were conducted virtually with energy transition
stakeholders (hereafter referred to as “respondents,” see
Table 1), who mostly work and live in the southern part
of Quebec. These interviews were recorded, transcribed
verbatim, and coded using two content analysis meth‐
ods: a multi‐category approach that groups respondent
answers according to theme and resemblance and an
analysis focused on the opinions of the interviewees on
certain subjects. Six principal categories were used dur‐
ing the analysis: (1) procedural equity, (2) substantive
equity, (3) local knowledge and resources, (4) external
resources and relation with the community, (5) percep‐
tions and interest in energy and its role in Nunavik devel‐
opment, and (6) technical elements and scale of inter‐
vention. Third, a content analysis was conducted for the
current energy programs, planned energy projects, Inuit
consultation reports and literature, and peer‐reviewed
articles. The triangulation of these three methods pro‐
vided perspective on cultural discourse about the energy
transition (content analysis and interviews), Inuit habits
(observations), Inuit worldviews and perceptions (infor‐
mal discussions with Inuit residents), and characteris‐
tics of the planning process (content analysis and inter‐
views). This, in turn, provided an understanding of how
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Table 1. Participant profiles and addressed issues.

Participant profiles Addressed issues

Informal discussions in
Kangiqsualujjuaq
(residents)

Brief discussions with 38 Inuit residents:
• 20 men and 18 women;
• Eight youth, 21 adults, nine elders.

• Areas of interest in and around the
village and what makes them special
(social space, traditional activities…);

• Housing issues;
• Aspects of daily life (electricity, heat,
internet…);

• Knowledge of RETs.

Semi‐structured interviews
(respondents)

60‐minute interviews with nine of the
Nunavik energy transition stakeholders
(codes R1 to R9):
• Seven men and two women;
• Eight qallunaat and one Inuit;
• Three researchers, three organisations
based in the south, and three based in
the north.

• Personal experiences related to energy
in Nunavik;

• Organisational engagement in the
transition;

• Existing and upcoming RET projects;
• Governance approaches.

sustainable development cosmoses interact with RET
projects in Nunavik and the ability to assess their level
of integration. This project can therefore be categorized
into the interpretative paradigm of qualitative research
(Yin, 2011).

We analyzed RET projects based onprocedural equity
(the integration of Inuit interests in the decision making

Figure 5. Informal discussions with Inuit residents at the
Coop Store in Kangiqsualujjuaq, February 2020. Source:
Trottier et al. (2020).

and planning processes) and substantive equity (the
impacts and benefits for the Inuit). This assessment
allows us to highlight the potential inequitable impacts
that energy projects may have for Inuit communities and
the key elements that shape RET projects into catalysts
for equity.

5. Results and Discussion: Equity, Outcomes, Processes,
and Inuit Interests

As stated, equity in planning corresponds with an evolv‐
ing planning process and the resulting outcomes. Both
are important to determine whether the transition
towards RETs is equitable and in the best interest of
the Nunavimmiut. However, the characteristics that are
unique to each Inuit community must first be considered
to ensure the integrity of our analysis.

“It depends on the community.” This statement from
an interviewee summarizes a concern about energy plan‐
ning in Nunavik that is shared by all respondents. Though
many Inuit share a common epistemology and way of
thinking based on relationality, as do other indigenous
nations (Wilson, 2008), perspectivesmay differ from one
village to another. Some communities have strong rivers,
while others have strong winds. Some may be reluctant
about RETs, while others may embrace them. The diesel
powerplant might be located right by the school or far
up a hill depending on the village and its surroundings.
The list goes on. This highlights one of our initial observa‐
tions: There is no universal solution. The impacts as well
as the feasibility and acceptability of a project will differ
from place to place (seeMakivik Corporation et al., 2014;
McDonald & Pierce, 2013), meaning that planning must
be done at the community level to address the specific
hopes and needs of that community. Such singularities
are considered in the following analysis, both by looking
at the current energy situation and by exploring renew‐
able alternatives.
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5.1. Renewable Energy and Substantive Equity

5.1.1. The Energy Situation Today

Respondents were unanimous when asked about the
state of fossil fuel dependence in Nunavik: it is now
strongly rooted in the communities’ practices. One
respondent agreed that “diesel is here to stay” (R4)
because it’s a known and reliable energy source. This
respondent was supported by another, R3, who some‐
what pessimistically said that “you’ll always have the
need for diesel.” As previously mentioned, the lucrative
local management of fossil fuel resources was seen as a
benefit, although from the southern perspective, R1 and
R7 said that operating northern thermal powerplants is
an economic “black hole.” Regardless, all nine respon‐
dents were in favor of transitioning towards renewable
energy sources, mainly because of the environmental
impacts of diesel‐produced electricity, such as GHG emis‐
sions, air pollution and soil contamination (“everybody
knows that,” as one Inuit said).

One Inuit resident of Kangiqsualujjuaq stated unam‐
biguously that “the village needs something other than
dirty energy.” Thesewordswere based on environmental
concerns but were also about energy security. Currently,
houses in Nunavik are heated by electrically operated
fuel oil furnaces. This raises two points of concern:
(1) Heating requires a double intake of fossil fuels, with
diesel‐generated electricity powering fuel‐oil furnaces,
and (2)when there is a power outage, the heating system
shuts down. As R3 indicated, “you run out of fuel, your
house can freeze within 24 hours or so, the plumbing
bursts, you have big water damage all over the house…
that’s bad news.” An elderly resident stated that “with‐
out electricity, we suffer.” An alternative to diesel gener‐
ators, even just as a back‐up energy source, would there‐
fore be greatly appreciated.

The impacts of diesel and fuel oil are diverse. One
Inuit resident pointed out that even when the olfactive
impact is small, there is still an auditive impact, say‐
ing, “when it’s quiet, it’s like a giant mosquito is com‐
ing.” Three respondents also indicated that in villages
where the power stations are in the town center, odors
and sounds can become a “nuisance” (R4) to nearby res‐
idents. R8 experienced a significant difference after a
powerplant was relocated farther away from the village.
The risks associated with petroleum leaks in the environ‐
ment (seeMcDonald & Pierce, 2013; Mercer et al., 2020;
Weis, 2014) were also mentioned multiple times.

5.1.2. Possible Alternatives

Table 2 presents a triangulation of data collected during
informal discussions, on‐site observations, interviews,
and from literature reviews on the interest of Inuit in var‐
ious RETs. Asmentioned, this triangulation included data
thatwere obtained frommultiplemethods and then inte‐
grated to detect contradictions or repetitions concern‐

ing the interest of the Inuit or those living to the south
regarding RETs. On most occasions, answers overlapped,
reinforcing the respondents’ degree of approval or disap‐
proval of the RETs’ outcomes. All data were interpreted
from the perspective of Inuit interests: statements from
Inuit sources were given more weight than statements
from the literature. For example, a non‐Inuit source indi‐
cated that the Inuit foundwind power to be respectful of
their traditional activities, while an Inuit source implied
that there were important nuances to consider regard‐
ing the complaints about this technology. The outcome
is therefore recorded as moderately negative instead of
positive or neutral.

These interests are divided into the three cosmoses
of sustainable development and the governance system
that regulates their interactions, as presented in Figure 4.
This representation allows for a general overview of the
interest of Inuit and non‐Inuit in RETs.

Two levels of information are presented in Table 2.
First, the table compares alternative RETs in terms of
Inuit interests. Second, it compares the attitudes and
perspectives that Inuit and southerners (composed of
qallunaat and organizations based in the south) have on
RETs, allowing us to examine some cultural differences
in perception.

According to our results, solar panels are the most
appreciated alternative energy source. Despite the eco‐
nomic and governance interests being less certain
among Inuit, the land and social cosmoses are posi‐
tively perceived. However, one respondent specified that
building‐mounted solar panels are preferable to solar
farms, which monopolize land for only one purpose and
require more roads and gravel pad foundations to be
built. Another respondent referred to a case in Quaqtaq
where both types of solar installations exist and stated
that the residents seem to appreciate when the equip‐
ment is less visible.

The qallunaat considerwind power to be a great solu‐
tion for Nunavik, but the Inuit see this energy source
as creating more uncertainty. The Inuit understand
that wind turbines emit less GHG emissions but find
other issues worrying. Notably, the potential impacts
on birds and their migration patterns were mentioned
during interviews and are documented in the literature
(Makivik Corporation et al., 2014; McDonald & Pierce,
2013). Hydroelectricity powerplants and hydrokinetic
power elicited concerns about the migration patterns of
different fish species. However, run‐of‐river hydroelec‐
tricity was viewed more positively, mainly because it
did not require flooding land and ecosystems that can
be used for traditional activities (Makivik Corporation
et al., 2014).

There are strong feelings of inequity surrounding the
current off‐grid situation in Nunavik. Some respondents
confirmed that connecting their region to Quebec’s main
power grid is an onerous project that would leave
few‐to‐no local governance or economic benefits in Inuit
communities. Others see this as lacking fairness and
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Table 2. Inuit and southerners (composed of qallunaat and organizations based in the south) interest in diesel and RET
projects in Nunavik. Outcomes are color‐coded. Green: positive or neutral outcomes, yellow: moderately negative out‐
comes, red: strong negative outcomes, grey: a lack of information. Other alternatives include biomass, hydrokinetic and
geothermic energy.
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Other

alterna ves

Social cosmos

Respect for
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Inuit
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Economic cosmos
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economic viability

Inuit

Southerners

Governance

Decision power in

planning and local

management

Inuit

Southerners

equity. Inuit participants in the 2013 Parnasimautik pan‐
Nunavik consultation stated that “the electricity pro‐
duced in Nunavik should benefit Nunavik Inuit first,”
and that they “live close to the hydroelectric dams but
the power is sent to Americans” (Makivik Corporation
et al., 2014, Appendix 4). Although a feasibility study was
completed by a private firm in 2003 (Kativik Regional
Government &Makivik Corporation, 2012), R4 indicated
that the project has been abandoned for now.

Other alternatives, such as biomass, hydrokinetic
and geothermic energy, were only sporadically men‐
tioned in discussions and interviews. Only a few resi‐
dents of Kangiqsualujjuaq seemed aware of those alter‐
natives, specifically of the use of tidal energy. However,
answers on that topic were too fragmented and the
technology itself was not understood well enough to be
able to demonstrate a convincing degree of interest in
its implementation.

Inuit and qallunaat interests were similar in the land
and social cosmoses but mostly differed in the economic
and governance spheres. The differing economic per‐
spectives can be explained by the potential loss of Inuit
jobs in the diesel distribution sector as well as by the
lack of local scientific and technical skills to understand
and properlymaintain RETs. This also impacts local gover‐
nance by reducing the role of Inuit‐managed petroleum
supply and potentially creating a new dependence on

the south for specialized knowledge. R5 stated that
when issues with solar panels arose, it took about three
weeks for specialized maintenance staff from Ottawa
to arrive.

5.2. Procedural Equity Over Time

In Table 2, procedural equity is mainly represented
through the governance system. However, this depiction
only shows achievable governance outcomes in possible
futures. Figure 6 depicts the evolution of this governance
over the last 50 years or so. Data were treated in a simi‐
lar way as they were in Table 2, but with an added tem‐
poral dimension.

Three main observations can be made from this sus‐
tainability timeline. First, there is a marked improve‐
ment in environmental and social outcomes over time.
According to R4, this improvement can be attributed to
cleaner diesel energy production methods. It might also
be due to the rising concern among project developers
for social acceptability in planning, especially in indige‐
nous contexts (Barry & McNeil‐Cassidy, 2019). Second,
economic outcomes also increased with the creation of
jobs following the local control of petroleum distribu‐
tion. Third, regardless, local governance followed a dif‐
ferent trend. It went from being nearly nonexistent to
having great importance in the diesel era. However, with
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Figure 6. Evolution of durability and procedural equity for energy production projects in Nunavik. The top depiction shows
an ideal scenariowith total sustainability and equity. The following depictions show the categories of sustainability through
time as they relate to different technologies and sources of energy.

the arrival of complex RETs, local governance may take a
step backwards.

Most respondents mentioned the importance of
local will in order to have equity in RET planning.
The example of Inukjuak’s run‐of‐river hydroelectric pow‐
erplant, the result of a community‐led idea, was often
used to support that statement.

Four respondents also indicated the crucial role of
providing proper training so that Nunavimmiut can per‐
form maintenance on these new amenities. R3 said that
“preventative maintenance should be done, but most
of the time we’re doing corrective maintenance, more
like emergency repairs.” The importance of government
(both federal and provincial) subsidies for RET projects in
Nunavik’s remote villageswas also emphasized by respon‐
dents. This financial support is needed to ensure the com‐
pletion of projects and their resulting favorable impacts
on the community. Respondents also stressed the impor‐
tance of understanding and adapting to Inuit temporality
and work methods for large‐scale planning projects.

5.3. What’s Next?

Some stakeholders of the energy transition in Nunavik
foresaw this potential gap in local governance. In 2017,
a joint venture between Makivik Corporation and
the FCNQ called Tarquti Energy Corporation (hereafter
Tarquti) was established. This entirely Inuit‐owned enter‐
prise specializes in RET project development in Nunavik.
By becoming a major player in the energy transition,
they hope to create jobs, local expertise, and eco‐
nomic benefits for all Nunavik communities (Makivik
Corporation, 2019).

Such an initiative could strengthen local governance
and the local economy in a clean‐energy era. Being
Inuit‐controlled, Tarquti could compensate for losses in
the diesel sector. However, because it is fairly new,
Tarquti was not part of any of the RET projects we
havementioned. Nevertheless, Tarquti represents a step
towards regional empowerment and local governance
for Inuit. This corporation should therefore be involved in
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upcoming projects and become a cornerstone for equity
in Quebec’s northern RET sector.

Inuit entities such as Tarquti could bring local collab‐
oration and indigenous perspectives into energy plan‐
ning. Through Tarquti’s focus on public consultation, RET
projects would not only be developed by an Inuit enter‐
prise, but they would work together with Inuit communi‐
ties to better serve Inuit people.

6. Conclusion

This study aimed to evaluate how equitable RET project
planning is for Inuit communities. By assessing current
and potential energy projects in Nunavik through the
lens of procedural and substantive equity, we addressed
the unique position of these northern communities and
acknowledged the intentions and aspirations of the Inuit
residents with respect to their relationship with the land.

In terms of substantive equity, our results suggest
that solar panels are a well‐appreciated alternative to
fossil fuel, especially when planned as building‐mounted
infrastructure. Hydroelectric dams were associated with
the destruction of the land, while run‐of‐river infrastruc‐
ture and wind turbines were the subject of concern for
wildlife, an essential component of the Inuit subsistence
economy. However, overall, these latter two alternatives
were deemed feasible and of interest.

In terms of procedural equity, shifting the control
of petroleum distribution to the FCNQ and the creation
of local jobs in the energy sector helped increase the
roles and responsibilities of Inuit organisations in the
governance of energy production. However, because this
empowerment is reliant on fossil fuels, it is put at risk
without a careful transition to RETs. Past energy projects
have often resulted in an inequitable distribution of
power in the eyes of many residents. To avoid repeating
past mistakes, future energy projects should be planned
directly with the communities, operated by Inuit organi‐
sations, and centered around the three interrelated cos‐
moses of sustainable development.

Procedural and substantive equity are fundamental
aspects that should be considered in every stage of plan‐
ning; the promise of equity cannot be limited to energy
transition projects alone. There should be equity in all
aspects of planning throughout the social ecosystem,
from housing and land use to public health. As indige‐
nous ontology has suggested for centuries, “each ecosys‐
tem encapsulates and enfolds many forces or parts,
none of which can enfold or encapsulate the whole”
(Henderson, 2000, p. 260). Efforts to incorporate this phi‐
losophy into RET projects could be an important step
towards sustainable, equitable and well‐governed plan‐
ning that respects the indigenous worldview.

So, are RETs a catalyst for equity in Nunavik?
As shown, under the right circumstances, they can be.

New Inuit organizations aim to put Nunavimmiut,
their worldview, and their interests at the center of
the transition to RETs. With a process that focuses on

Nunavimmiut, aspects of the environment and the Inuit
lifestyle that are linked to climate change, land protec‐
tion, game hunting, fishing, and collecting berries could
be better incorporated into planning. Implementing a
planning process that is accepted by the Nunavimmiut
would thus lead to a reduction in diesel dependence.
Moreover, traditional activities and knowledge could
even become pillars around which projects are con‐
ceived, developed, and implemented—an aspiration for
many Inuit (Blais & Pinard, in press; Vachon et al., 2017).

The Covid‐19 pandemic led to significant constraints
for this project. The most significant limitation was the
restricted amount of time that the research team was
able to spend in northern villages.More timewould have
allowed the team to gain more insight into Inuit perspec‐
tives on RETs and the energy transition. However, the
methodology we used still allowed for our analysis to
focus on the views of the Inuit in Kangiqsualujjuaq and
non‐Inuit in southern public organizations. In the future,
validation of our data by the Kangiqsualujjuamiut and
other Nunavimmiut would be beneficial. Such validation
could help us to identify region‐specific patterns in our
results, as well as provide information about the evolu‐
tion of these perspectives over time. The data we have
already gathered provides a snapshot of the current per‐
ceptions of the energy transition and its production alter‐
natives, which could then be compared with future data.
For example, after the first projects by Tarquti Energy
have been implemented, our data could be used to
demonstrate how perceptions may have changed. More
research on this subject would allow for a better under‐
standing of the impact of these new innovative endeav‐
ours on Nunavimmiut.
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1. Introduction

The notion that disaster studies must better account
for the needs of disadvantaged communities has been
gaining traction since the 2030 Agenda for Sustainable
Development’s call for “leaving no one behind” (UN,
2015, p. 5). This is reflected in arguments for the involve‐
ment of communities in data collection to respond to

important challenges in the sustainable development
agenda (Fritz et al., 2019). Among growing concerns
with floods and other environmental hazards, citizen sci‐
ence has emerged as a promising approach for involv‐
ing communities in disaster risk management (Cooper
et al., 2021). Investigating how community members
can contribute to more inclusive risk management prac‐
tices is particularly important in the context of informal
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settlements, which are expected to be disproportion‐
ately affected by the impacts of climate change (French
et al., 2020; Hoegh‐Guldberg et al., 2018).

Risk management is formally understood as the
assessment, evaluation, and intervention on the poten‐
tial of a particular threat to cause results that differ
from expected outcomes in a specific system (ISO/TC 262,
2018). Since the conceptualisation of risk, the practice of
risk assessment has been a key stage in the process of
managing uncertainty andmitigating the impacts of disas‐
ters (Renn, 1992). Historically, at the turn of the 21st cen‐
tury, thework of thinkers such as Beck (1992) andGiddens
(1999) shed light on how risk management had defined
cities and shaped planning practices globally. These sem‐
inal works denounced, for the first time, the limitations
of the “risk society” while calling for a more reflexive
and inclusive practice in the management of uncertainty.
Now, decades later, these discussions gain traction again
as societies struggle to address the growing and increas‐
ingly uncertain risks in the wake of the climate crisis.

It has been argued that the policies and practices of
risk mitigation have been primarily defined by a few risk
experts whose recommendations play a disproportion‐
ate role in decision‐making processes (Knowles, 2011).
In flood‐prone areas, for instance, traditional risk man‐
agement frameworks suggest that land use should be
guided by the assessment of water level fluctuations,
which are quantified and assessed through the methods
and language of risk (Olesen et al., 2017). Emerging per‐
spectives claim that these frameworks limit the involve‐
ment of local communities and might not be easily appli‐
cable in understudied contexts (Kuhlicke et al., 2020).
As such, the use of citizen‐generated data enabled by
the democratisation of the internet has gained traction
within the field of disaster studies. These changes in the
field suggest that approaches to risk management are
being gradually transformed to better account for the
challenges of informal settlements, for which flood data
is often unavailable.

Characterised by insecure land tenure, lack of access
to infrastructure, and non‐conformity with regulatory
frameworks (UN‐Habitat, 2017), informal settlements
are also expected to be disproportionately impacted by
climate change due to their rapid urban growth over
areas at high risk from extreme weather (Bettini et al.,
2017; Chandler, 2019; French et al., 2020; Revi et al.,
2014). Some works have critiqued the social and politi‐
cal implications of the application of traditional risk man‐
agement in informal settlements (French et al., 2020;
Sandoval & Sarmiento, 2020; Yarina, 2018), which have
historically been severely affected by floods and tropical
cyclones. Emerging as an alternative, community‐based
approaches consider communities not as clients or exter‐
nal consultants, but as central agents in risk identifica‐
tion, monitoring, and communication (Shaw, 2014).

In response to these conditions, there have been
growing calls for more direct involvement of local com‐
munities in riskmanagement (Kelman, 2019). A reconsid‐

eration of the practices through which risks have been
conceptualised and managed is particularly necessary
for the context of low‐ andmiddle‐income countries. This
has been recognised, for example, in the UN’s Sendai
Framework for Disaster Risk Reduction which acknowl‐
edges that special attention should be dedicated to
providing resources and expertise for the management
of disasters in the Global South, particularly in island
nations (UN International Strategy for Disaster Reduction
[UNISDR], 2015).

In this context, this article explores an empirical case
study of a citizen science project conducted in Indonesia
and Fiji from the perspective of Revitalising Informal
Settlements and their Environments (RISE) community
fieldworkers directly involved in the implementation of
the project. Having a unique perspective of the project,
the experiences of fieldworkers are critical to investigate
how risk management practices can effectively involve
disadvantaged urban communities in the process of mak‐
ing sense of disasters. In doing so, this article aims to
provide insights into the operation and implementation
aspects of community‐based flood‐monitoring practices
by discussing the firsthand lessons from a citizen science
project within the broader RISE program.

2. The Emergence of Citizen Science

The expertise to map, understand, and monitor envi‐
ronmental hazards has been increasingly considered
a strategic asset in a world characterised by growing
risks. The application of risk management as a practice
to address environmental hazards, such as landslides,
floods, and cyclones, has become ubiquitous in high‐
income countries, but comparatively less progress has
been made in the provision of basic infrastructure to
marginalised communities (UN‐Habitat, 2015). For over
two decades now, UN organisations have been calling
for more resources to address the challenges of infras‐
tructure provision and risk management in informal set‐
tlements (UN‐Habitat, 2003; UN‐Habitat, 2015; UNISDR,
2015; UN Office for Disaster Risk Reduction & Centre
for Research on the Epidemiology of Disasters, 2020).
Researchers have also been suggesting that the unequal
access to the resources, political power, and expertise
to manage hazards affects the just distribution of oppor‐
tunities and risks in the city (Anguelovski et al., 2016).
In response to these concerns, the field of disaster studies
has been increasingly interested in involving communities
in the process of collecting environmental data to inform
climate adaptation projects (See, 2019; Sy et al., 2020).

Researchers studying the emergence of smart cities
argue that the democratisation of communication tech‐
nologies, such as mobile internet and smartphones, has
created new possibilities for the use of citizen‐generated
data (Townsend, 2015). Among these approaches, the
involvement of citizens in the process of gathering envi‐
ronmental data through citizen science projects is seen
as particularly promising (See, 2019; Starkey et al., 2017;
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Wolff & Muñoz, 2021). The use of citizen science within
the field of hydrology and flood risk management is
based on involving non‐scientists in the process of char‐
acterising and monitoring floods, commonly under the
supervision of a scientific body or practitioner (Haklay,
2015). The growing popularity of citizen science can be
attributed not only to the capacity of these methods to
generate cheap, up‐to‐date and accessible disaster risk
data but also to the perceived social engagement bene‐
fits of participatory approaches (Haklay et al., 2018).

While digital technologies have increasingly facili‐
tated the collection of citizen‐generated data (Karvonen,
2020), the literature shows that the participation of com‐
munitymembers in the process ofmonitoring and assess‐
ing risks is not a recent phenomenon. In practice, the
concepts of citizen science and community‐based mon‐
itoring can be traced back to the notion of civic science
(Kruger & Shanno, 2000) or to the early concept of peo‐
ple’s science (Wisner et al., 1977), which encouraged
communities to contribute to the documentation of a
particular phenomenon of scientific interest. The group
of approaches that seek to collect data in partnership
with citizens include volunteered geographic informa‐
tion (Haworth et al., 2018), crowdsourced data (Lowry &
Fienen, 2013), community science (Carr, 2004), and citi‐
zen science (Haklay, 2015).

Although citizen‐generated datasets are considered
promising within the flood risk assessment literature
(Le Coz et al., 2016; See, 2019; Voinov & Gaddis, 2008),
their use is still limited to simple applications. The liter‐
ature shows that this kind of data has been used in the
context of disaster management primarily for validating
prediction models (Starkey et al., 2017). Other applica‐
tions rely on citizen‐generated data for conducting emer‐
gency assessments of the intensity and extent of occur‐
rences for post‐disaster planning (Fohringer et al., 2015;
Smith & Rodriguez, 2017). As the notion of participatory
science gains currency, however, it is important to con‐
sider that community‐based approaches can play other
roles and foster a more people‐centred approach to dis‐
aster risk management.

Projects dedicated to mapping water level fluctua‐
tions with local‐scale precision and continued engage‐
mentwith communitymembers are expected to become
increasingly common. Despite a growing interest in
this approach, the practical and operational aspects of
employing citizen science to monitor floods in urban
informal settlements are still largely undocumented to
date. In an effort to address this deficit in knowledge, this
article reflects on the operational aspects of RISE’s flood‐
monitoring project in Fiji and Indonesia to document the
methods and tools used and to provide lessons onhow to
implement citizen science in urban informal settlements.

3. Case Study: Flood Monitoring in Fiji and Indonesia

The RISE program is a transdisciplinary research initia‐
tive implementing nature‐based infrastructure systems

in the Asia‐Pacific (Brown et al., 2018; Ramírez‐Lovering
et al., 2018). Its primary research aims to investigate
the human health and environmental effects of nature‐
based infrastructure in 12 settlements in Suva (Fiji) and
12 settlements in Makassar (Indonesia). Using a ran‐
domised control trial model, RISE selected settlements
that would allow researchers to study the benefits of the
infrastructure systems in both countries. The selected
sites represent a diversity of characteristics with varying
biophysical, socioeconomic and land tenure conditions
(Leder et al., 2021). Varying considerably in terms of size
and physical settings, the population of the settlements
ranges between50 and700people each and include sites
with coastal, riverine, and flood plain characteristics.

Developed within the broader RISE program, the
flood‐monitoring project was designed to document
floods in the most flood‐prone sites: seven settlements
in Suva and six settlements in Makassar. This project
was key to informing the design of RISE’s nature‐based
infrastructure since the wetland systems need to be pro‐
tected from direct damage caused by flooding (Asian
Development Bank & RISE, 2021). Furthermore, it was
critical to monitor floods in the sites because water level
variations were identified as a potential source of con‐
tamination capable of affecting human health in the set‐
tlements (French et al., 2021). Considering the limited
information available for modelling floods on the sites,
RISE researchers developed this project to systematically
monitor floods in the participating settlements.

The model used is similar to several other data‐
crowdsourcing and distributed intelligence initiatives
that invited citizens in the collection and analysis of
flood data over the last decade (Fava et al., 2018;
Kankanamge et al., 2020; Le Coz et al., 2016; Mobley
et al., 2019; Smith & Rodriguez, 2017). Other projects
conducted in low‐ and middle‐income countries influ‐
enced the data collection model used as they provided
important insights into the challenges of collecting flood
data in “data‐poor” contexts such as informal settle‐
ments (Adomah Bempah & Olav Øyhus, 2017; Glas
et al., 2020; Hazarika et al., 2018). In Indonesia, the
PetaBencana project (https://petabencana.id) was an
important precedent because it exemplifies how citizen‐
generated data can inform decision‐making processes
during and after floods (Fadmastuti, 2019; see Figure 1).

Adapting the methods utilised in these projects to
the context of RISE, the researchers conceptualised this
initiative as a repository of flood photos that would
later be interpreted to provide evidence of flood lev‐
els, as shown in Figure 1. As such, the project was
conceptualised as a data crowdsourcing initiative in
the sense that it involved residents in a role analo‐
gous to that of a “sensor’’ collecting flood data (Haklay,
2013). After its implementation, however, it became
evident that citizens were playing other roles in the
project as they supported the analysis of the photos and
actively contributed to disseminating the results among
the communities.
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Figure 1. Flood gauge in Makassar, Indonesia, photographed by residents in different conditions during floods in 2018
and 2019.

The preparation for the project consisted of the
installation of a gauge and a crest level indicator in
each of the flood‐prone settlements in a position where
the participants could safely photograph the gauges and
register water level fluctuations. The participants were
instructed to use their personal smartphones to send
photos of the flood gauges daily (see Figure 2) in order to
keep a record of the water levels throughout the whole
season. The RISE staff members that engaged the com‐
munities instructed the participants to photograph the

gauges at least once a day and periodically at two‐hour
intervals during floods.

The photos were shared through a common messag‐
ing smartphone application where all volunteers were
able to communicate and comment on each other’s pho‐
tos in a shared group. The work of monitoring water
levels was done voluntarily and the only compensa‐
tion offered was a monthly reimbursement to cover
the access to the internet for sharing the images. Once
received, the images were downloaded into a database,

Figure 2. RISE’s community‐based flood‐monitoring project guidelines. These instructions were delivered and explained to
participating community members in local languages to ensure data quality in the project. Source: RISE program, drawn
by Daša Spasojević.
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the water levels assessed, and then recorded in a spread‐
sheet by the leading author as part of an action‐research
approach (Ramírez‐Lovering et al., 2020).

Over the duration of the project, a total of 5,301 pho‐
toswere received fromcommunitymembers in Indonesia
and Fiji (n = 2,433 for Fiji, n = 2,868 for Indonesia; see
Table 1). The photos allowed for comprehensive docu‐
mentation of water levels in different settlements across
the same catchment and, therefore, provided useful evi‐
dence of flood levels in the area (seeWolff, 2021, for addi‐
tional information on the data collected).

The local residents who contributed to the flood‐
monitoring project with photos included 11 partici‐
pants in Indonesia and 15 participants in Fiji (Table 1).
In both countries, the groups were primarily composed
of women; men only represented around a third of the
collaborators, despite efforts to diversify the participants.
The projectwas first conducted betweenDecember 2018
and the end of the wet season of 2019 and achieved
significantly different outcomes in each of the coun‐
tries. Following positive results of the first year in the
Indonesian group, the project was repeated between
December 2019 and March 2020 in Makassar.

Reflecting on these experiences, this article reflects
critically on the lessons learnt during the implementa‐
tion and management of the project in both countries.
The methodology used to draw lessons from this project
is discussed in the next section.

4. Method: Reflecting on the Implementation of the
Citizen Science Project

Aiming to better understand the challenges and to refine
the practices used in citizen science projects, this article
employs an inductive approach to identify trends that
emerge from the combined analysis of multiple research
materials (Hodkinson, 2008). This approach is particu‐
larly suited to examine projects in which the authors are
involved because it frames the investigation in a way
“in which intimate knowledge and depth of understand‐
ing of the case is legitimately seen to enter the research
process” (May, 2011, p. 230). As such, it is important to
note the positionality of the authors as we have all been
involved in different conditions with the implementation
and management of the project.

Our direct involvement with the flood‐monitoring
project also allowed us to frame this research as a reflex‐
ive investigation (O’Reilly, 2012). Reflexive approaches
are particularly important in the context of climate
change studies and adaptation research as it requires
researchers to be “responsive to learning and critically
reflective of not only what a researcher is doing, but…
why, how, and to what effect” (Preston et al., 2015,
p. 128). More generally, reflexive case studies that draw
from context‐specific knowledge are championed by
researchers that argue that this kind of approach sits
“at the centre of the case study as a research and
teaching method; or to put it more generally, still: as a
method of learning” (Flyvbjerg, 2006, p. 5). Approaching
the project through a reflexive position is, therefore, a
unique opportunity to draw practical lessons that can
inform future similar projects. As such, the framing as a
reflexive and inductive case study is not centred on the
interest of providing universally generalised outcomes,
but on the interest of providing lessons of particular
interest to the field (Simons, 2009) derived from our own
reflections and experiences.

The insights from the community fieldworkers that
underpin this article build primarily on our notes from
the project and a series of discussions among ourselves
and between ourselves and other RISE fieldworkers.
The RISE staff members involved in the project included
a group of seven RISE community fieldworkers in Fiji and
four in Indonesia (Table 1), as well as four researchers
based in Australia directly involved with the manage‐
ment and analysis of the photos. These discussions
were initiated as some of us collaboratively reflected on
our experiences of monitoring floods within the RISE
program. Building upon this initial discussion, a semi‐
structured questionnaire (Gilbert, 2008) was created to
further explore the different experiences in both coun‐
tries. This questionnaire consisted of eight open‐ended
questions to encourage themembers of the teams in Fiji,
Indonesia, and Australia to reflect on the stages of imple‐
mentation, engagement, and analysis of the results of
the project.

The answers to the questions were analysed to iden‐
tify the differences between the Indonesian and Fijian
experiences with the project. They were analysed sepa‐
rately to identify common themes and later compared

Table 1.Metrics of the flood‐monitoring project conducted within the RISE program in Indonesia and Fiji.

Number of Number of Number of Number of Total Duration Number of
Location Settlements Participants RISE Gauges of Project and Photos

Monitored Involved Fieldworkers Installed Monitoring Period Obtained

Suva, Fiji 7 15 7 13 Approx. 6 months 2,433
Dec 2018–Jun 2019

Makassar, 6 11 4 7 Approx. 8 months 2,868
Indonesia Dec 2018–Apr 2019

Dec 2019–Apr 2020
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to draw on the lessons pointed out by the teams in
each country. These experiences were then compared to
the results of the project in terms of the total number
of photos obtained and community engagement. Since
the participants were asked to contribute with photos
every day, we considered that the frequency of photos
is the main indication of community engagement in the
flood‐monitoring project. To ensure that the results of
this analysis were representative they were synthesised
in the next section and reviewed by members of RISE
fieldworkers’ teams in both countries, who co‐authored
this article.

The experiences of RISE fieldworkers, who were
in direct contact with the participants throughout the
project, were particularly important to identify the main
challenges and insights from the project. The fieldwork‐
ers are all citizens of the countries in which they work
and are familiar with the language and cultural context of
the communities. They come from a range of disciplinary
backgrounds, including architecture, engineering, and
community development. Beyond other responsibilities
within RISE, they were involved in the flood‐monitoring
campaign through activities such as flood gauge installa‐
tion and community engagement (training andmanaging
daily reporting). Based on their experiences, we discuss
how effective the initiative was at engaging community
members and collecting frequent flood data. The names
of participants and fieldworkers involved are not dis‐
closed in this article to protect their identities.

5. Results

The analysis of the answers provided by the Indonesian
and Fijian fieldworkers’ teams revealed important differ‐
ences in the approaches used in the implementation of
the project in both countries. Figure 3 illustrates the dura‐
tion of the flood‐monitoring project in Indonesia and Fiji
and highlights the days in which participants monitored
each of the gauges. This analysis of the engagement
in the project shows that while the flood‐monitoring
project in Fiji had received photos from all gauges by
the end of January of 2019, the daily updates were sig‐
nificantly more irregular in this group throughout the
whole monitoring period. The fieldworkers involved in
the project in both countries shared insights into some
of the practical and operational aspects behind these
results which were grouped into four main findings, dis‐
cussed in the following sections.

5.1. Pre‐Existing Relationships and Interests

In both countries, the communities were enthusiastic
and demonstrated significant interest in the project.
The Fijian fieldworkers mentioned that the project was
initially well received by the communities because they
were excited about the RISE program. According to
them, the communities fully supported the efforts and
goals of the flood‐monitoring project because they were

aware that the monitoring would be used to inform the
design of infrastructure systems. In Indonesia, the field‐
workers shared that due to other engagement activi‐
ties conducted within the broader RISE research agenda,
there were pre‐existing relationships between the field‐
workers and the communities. As a result, the team
had been in contact with the residents for more than
a year before the beginning of the flood‐monitoring
project which might have facilitated the communica‐
tion with community members. These reflections sug‐
gest that the broader RISE program and pre‐existing rela‐
tionships with the communities made training and initial
engagement of community members in the activity eas‐
ier than expected.

Participating community members also shared with
the fieldworkers that they had an interest in the flood‐
monitoring initiative because they were already aware
of the flood‐prone nature of the sites. According to the
fieldworkers in both countries, the interest in monitor‐
ing floods was already present in the communities as
evidenced by the fact that community members were
already sharing anecdotal flood descriptions and send‐
ing flood photos to RISE engagement team even before
the project. According to fieldworkers in Indonesia, most
of the participants understood the main purpose of
registering frequent water level variations for the RISE
program. As such, they were in general supportive of the
activity and approached it as a platform for improving
communication and sharing flood information. The field‐
workers also suggested that the severity of the floods
experienced by the communities inMakassarmight have
resulted in a greater interest in the project in Indonesia.
The flood‐monitoring project, therefore, can be seen as
a platform that allowed for a more systematic collec‐
tion of data related to an already existing interest within
the community.

5.2. Participant Selection

In both Suva and Makassar, the fieldworkers found that
the selection of participants played an important role in
the success of the project. In both countries, the selec‐
tion of participants was primarily conducted by the field‐
workers with the support of local community leaders and
considered, first of all, the proximity of participants to
a particularly flood‐prone area. In Fiji, the fieldworkers
highlighted that the participant selection was challeng‐
ing because they had to consider whether residents had
access to a smartphone capable of joining the messag‐
ing application. Additionally, they mentioned that most
community members approached were not able to par‐
ticipate in the flood‐monitoring project due towork com‐
mitments and competing priorities.

The Indonesian fieldworkers identified that the pop‐
ularity of mobile internet and social media in the coun‐
try were central to the success of the project. The pre‐
existing interest in sharing flood photos and accounts
through social media meant that the flood‐monitoring
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Figure 3. Engagement in RISE’s flood‐monitoring project in Suva and Makassar. The rows represent the different gauges
and the columns represent the days of monitoring. The cells shaded in green illustrate days in which a photo was received
for a particular gauge and are, therefore, representative of the engagement in the project.
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project became an additional platform for a practice
that was already part of the local response to floods.
The use of an accessible and familiar platform,whichwas
already commonly used by the participants, also facili‐
tated theprocess. These accounts suggest that the equity
of access, familiarity with the platform, and availability
of resources were still obstacles for the project and, as a
result, not all residents were equally interested or able
to join the initiative.

5.3. Group Dynamics and Support From Fieldworkers

The frequency of interactions through the monitoring
group was also considered an important factor influenc‐
ing the engagement in the flood‐monitoring project in
both countries. While the Indonesian team mentioned
that daily feedback and participation in the sharing
platform was an important strategy to ensure positive
results, the Fijian team followed up with the partici‐
pants weekly when they noticed signs of disengagement.
The Fijian fieldworkers shared that the engagement
model could be improved in a future iteration of the
project by assigning fewer fieldworkers to mediate the
activity and by more closely communicating with res‐
idents. During the implementation in Fiji, each field‐
worker was assigned to follow up with the participants
of one settlement. This was a significant contrast in rela‐
tion to how the project was conducted in Indonesia,
where the communication with participants was con‐
ducted primarily by a couple of fieldworkers who were
in charge of the engagement of all participants in the
activity. According to the team, the involvement of sev‐
eral staff members in the project in Fiji meant that there
were times in which certain RISE staff were not avail‐
able to follow up on their communities creating a dis‐
continuity in the monitoring. The fieldworkers in the
Indonesian project, however, would follow up with com‐
munity members very frequently and encourage engage‐
ment by sharing weather and flood‐related information
of interest in the group daily.

Additionally, other aspects not previously foreseen
might have influenced the varying degrees of engage‐
ment observed in the two groups. According to the
fieldworkers, the compensation for the internet usage
and acknowledgement of the participant’s contributions
was generally enough to ensure that community mem‐
bers were able to participate. In Fiji, however, the field‐
workers identified that participants would sometimes
be unable to contribute to the initiative if they did
not have any support in their home or community to
take pictures on their behalf when they were unavail‐
able. The weekly provision of phone credit recharges
(for internet access) was also considered a challenge
for the fieldworkers in Fiji. The fieldworkers revealed
that the recharge credits would sometimes expire before
the end of the week preventing participants from shar‐
ing photos consistently. It is important to highlight that
the Fijian flood‐monitoring group was also considerably

larger, monitoring 13 gauges, while the Indonesian was
overseeing seven gauges. These accounts reiterate the
importance of considering the unequal access to technol‐
ogy and the accessibility of the platform used in citizen
science projects.

5.4. Value for Communities and Participants

Fieldworkers in Indonesia suggested that engagement
in the project played an important role in strengthen‐
ing local flood response mechanisms. Following a major
flood in early 2019 that was registered by the flood‐
monitoring project, residents were able to reach out
to local support networks such as the aid from higher‐
income neighbours and local institutions. They described
the community’s interest in having access to the results,
and their belief that monitoring floods would be impor‐
tant not only for decision‐makers but also for the com‐
munities suggesting that the data‐collection is not unidi‐
rectional in benefit.

The fieldworkers also shared the belief that compre‐
hensive and structured documentation of water level
fluctuations is valued by the community. Their accounts
suggest that the flood‐monitoring project can be a tool
to understand the local flood dynamics and advocate
for governmental support using the collected evidence.
As such, the fieldworkers communicated needs and inter‐
ests between communities and RISE researchers, reveal‐
ing that the project has the potential to contribute to
future advocacy with decision‐makers in local govern‐
ment. Since the citizen science project made the results
accessible to the community, we believe this will serve
as a household decision‐making tool for future buildings
and community action in the years to come. The flood
documentation is now also accessible to elected commu‐
nity leaders and can be used as a resource to support
political action.

6. Discussion

The findings indicate that the pre‐existing relationship
between the RISE program and these communities and
the selection of participantswas critical for the success of
the flood‐monitoring project. The differences observed
between Fiji and Indonesia suggest that the sustainabil‐
ity of the project in the long term is highly dependent
on access to resources and familiarity with the technol‐
ogy used. These findings are commensurate with the rec‐
ommendations identified by other authorswho explored
the challenges of citizen science (Conrad&Daoust, 2008)
and mapped how communities can participate in flood
governance (Mees et al., 2017).

While the project was restricted to a predeter‐
mined duration in the case of RISE, the fieldwork‐
ers identified other local stakeholders that could be
able to support the continuation of a future itera‐
tion of the project locally. Fieldworkers in Indonesia
argued that citizen science projects would be of
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great interest to local authorities, following the prece‐
dent of the PetaBencana project (Fadmastuti, 2019).
The National Disaster Management Authority and the
Regional Disaster Management Authority, in particular,
are natural partners for such projects. This is alignedwith
the findings of other authors who highlight the need to
identify local stakeholders that can further support citi‐
zen science projects in the long term (Conrad & Hilchey,
2011; Legg & Nagy, 2006).

The findings also suggest that it is essential to care‐
fully consider how citizen science projects offer the data
back to the community. In order to design the project to
works as a platform for mutual knowledge transfer, the
community should have access to all relevant results of
the project. This is particularly relevant if the results can
help residents manage disaster risk at the local scale by
being incorporated within local community‐based disas‐
ter risk reduction strategies (Shaw, 2016). The reflections
of the fieldworkers involved in RISE flood‐monitoring
project indicate that further strategies should be devel‐
oped to make reports more accessible, ensuring that
they are available and easy to understand by the wider
community. To date, the fieldworkers agreed that the
main legacy of the project in the long term is the
designed infrastructure located above flood levels, which
is directly beneficial to the community.

Critical analysis of the project also reveals other
aspects not previously foreseen that influenced the vary‐
ing degrees of engagement observed in the two groups.
According to the fieldworkers, most participants in Fiji
reported not being familiar with the messaging appli‐
cation nor with the process of sharing photos through
the internet before the project. The participants from
Makassar, conversely, demonstrated being more com‐
fortable and adept at using the messaging application.
This situation reiterates the importance of considering
the unequal access to technology and the accessibility of
the platform used in citizen science projects (Assumpção
et al., 2018; McCallum et al., 2016). This indicates that
the process of engaging participants in citizen science
must take into consideration existing communication
practices and technologies that community members
already use in their everyday lives.

It is also worth noting that to improve engage‐
ment and ensure that more gauges were monitored
consistently, RISE’s flood‐monitoring framework gradu‐
ally transformed to better communicate with the partic‐
ipants. The need to adapt frameworks and practices to
local contexts is well‐documented in the field of plan‐
ning (Healey, 2007) and has gained traction within the
field of citizen science (Cheung & Feldman, 2019; Porto
de Albuquerque & Albino de Almeida, 2020). In the case
of RISE, the fieldworkers noticed that Indonesian partic‐
ipants valued receiving monthly reports in which their
contributions were acknowledged. Learning from the
feedback from participants, the team recognised one of
the participants as the “contributor of the month” who
was acknowledged publicly. This was identified as one of

the reasons why the project managed to effective gather
flood data in Indonesia.

7. Conclusions

This article provided insights into how projects can
engage communities in themanagement of floods based
on the experiences of a citizen science project within the
RISE program. It did so by documenting the process of
implementation of the project and reflecting on the expe‐
riences of the fieldworkers that involved communities in
the monitoring of floods in Indonesia and Fiji between
2018 and 2020. Our findings contribute to the growing
body of literature regarding the potentials of citizen sci‐
ence as a valuable tool to promote local action and local
knowledge creation.

This case study suggests important operational
aspects to fulfil the potential of participatory flood mon‐
itoring and mapping practices to make room for vul‐
nerable communities to have an active voice in city
planning (Miraftab, 2009). According to the fieldwork‐
ers, the approach significantly expanded local knowledge
of environmental threats and provided the community
with a structured flood record, which could be contin‐
ued independent of RISE using the gauges installed by
the project.

The analysis of the engagement in the sharing plat‐
form was also useful to reveal how effective the project
was in creating a collaborative and purposeful plat‐
form. For instance, the frequent exchange of messages
between participants of the flood‐monitoring group in
Makassar before and during floods suggests that the plat‐
formperformedother roles other than serving as a repos‐
itory of photos. This situation is evidenced by the use of
the citizen science group as a sharing platform through
which participants warned others about the weather
forecasts, discussed news, and exchanged information
relevant to the surrounding settlements.

The findings suggest that citizen science can sup‐
port data collection, but it requires resources, technical
expertise, and mediation that might not be fully avail‐
able in the most disadvantaged contexts. As such, the
study highlights that citizen science can support data
collection, community engagement, and risk awareness
(Cheung & Feldman, 2019; Marchezini et al., 2017), but
it should not be seen as a “solution” to the systemic
and structural issues that underpin existing vulnerabili‐
ties. Consequently, the benefits of community engage‐
ment in flood data collection should not be seen as an
opportunity to transfer responsibilities for floodmanage‐
ment from governments to already vulnerable and his‐
torically disadvantaged communities.

These conclusions are particularly relevant for other
projects that propose the use of citizen science for leav‐
ing “no one behind” in the context of communities living
in vulnerable conditions. The experiences of the flood‐
monitoring project within RISE suggest that citizen sci‐
ence projects must be oriented by an interest in inclusive
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planning practices that account for the unequal access
to resources and expertise in particular contexts. While
citizen science is not expected to resolve the systemic
roots of vulnerability in informal settlements (Rocco &
van Ballegooijen, 2018), it can contribute to addressing
data gaps that are expected to be further aggravated
by the interactions between climate change and rapid
urban development. Contributing to a growing body of
knowledge that argues for a “citizenship from below”
(Marfai et al., 2015; Roy, 2005), citizen science can be a
successful tool in the process of raising awareness and
creatingmomentum formore inclusive practices in flood
risk management.
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1. Introduction

Urban metropolises and peripheral areas have experi‐
enced pressures and changes in land‐use, infrastructure,
and loss of agricultural land (Shen et al., 2019), con‐
tinuing prioritization of short‐term growth as opposed
to alternative approaches to sustainable urban growth
to compact forms (Ahern, 1995; Menzori et al., 2021),

or through strategic spatial planning (Hersperger et al.,
2018). These peripheral areas of urban sprawl have wit‐
nessed the greatest transformation dynamics (Aguilar,
2008; Guo et al., 2020). The peripheral cities (in the con‐
text of metropolises, neighbouring communities) usually
have a propensity for lower economic cost of land‐use,
regardless of their future urban functions. These char‐
acteristics can be related to elements that support the
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spatial build‐up of urban space, namely accessibility and
connectivity through the mobility axes that make up the
urban network (Jayasinghe et al., 2019). Furthermore,
the urban structure, defined as the urban morphology
that seeks to identify how the city is organized and
its alterations, acquires an important role (Benita &
Piliouras, 2020; Ouyang et al., 2021).

The growth of the world’s urban population has
increased the effects of climate change due to high
urbanization and agglomeration. Consequently, urban
centres suffer long‐term and far‐reaching effects, not
only on their immediate boundaries, but also on the
entire region in which they are located (While &
Whitehead, 2013). Depending upon the socio‐spatial
structure of cities, the effects of physical processes
(urbanization, urban planning, infrastructure provision,
or transport), and of human processes (lifestyle choices
and consumption patterns) lead to vulnerability (Otto
et al., 2017). Communities will always face natural haz‐
ards, but today’s disasters are generated by human
activities, poor land‐use planning, lack of environmental
management, and regulatory mechanisms that increase
risk and exacerbate impacts (Birkmann et al., 2010).
Moreover, urban planning is relevant as an instrument
of urban development in its various dimensions, there‐
fore municipalities need to draw up municipal land‐use
plans which are as equitable as possible. An under‐
standing of urban morphology facilitates the projection
of future growth on a municipal scale (Ariza‐Villaverde
et al., 2013). The urban informality partially characterizes
the evolution of spatial structures in Latin America, such
as in the case of natural hazards, that is, accidents that
render some populations and zones of cities subject to
greater human vulnerability (Gonzales &Magnaye, 2017;
Unceta et al., 2020).

Thus, this manuscript tackles the theme of urban vul‐
nerability according to a new spatial dimension, that is,
through urban morphology and street network, against
the background of climate change. It is desirable that this
element could be introduced into the municipal urban
planning discourse in future because the climate emer‐
gency and its impacts are real (Yan et al., 2021). Basu
and Das (2021) highlight the need to integrate the envi‐
ronment into urban planning. Are public policymakers
involved in urban planning allocating areas or land uses
appropriately and equitably? Considering the reality of
climate change and its direct impact on populations, how
is urban planning affected?

1.1. Review Literature

Social vulnerability and equity in the context of climate
change are important because some populations may
have less capacity to prepare for, respond to, and recover
from climate‐related hazards and impacts. These periph‐
eral populations may be disproportionately affected by
climate change (Gencer, 2013). The Intergovernmental
Panel on Climate Change (2007, p. 6) describes vulner‐

ability as “the degree to which a system is susceptible
to, or unable to cope with, the adverse effects of cli‐
mate change, including variability and extremes.” Areas
of urban expansion are territorial units that serve urban
management and are based on a plot structure. They
are also urban zones that allow for urban development
with socio‐economic functionality (Dadashpoor & Ahani,
2021; Weldearegay et al., 2021).

In the case study of the municipality of Chía, periph‐
eral to the capital of Colombia, Bogotá, these areas of
expansion are located along or close to two existing
rivers, among other characteristics of the city. These
expansion areas are defined in Bogotá’s municipal plan‐
ning legal instrument, called the Plan de Ordenamiento
Territorial (POT). These expansion areas are in urban
zones with a high incidence of poverty as measured by
the Multidimensional Poverty Index of the Colombian
statistics office (National Administrative Department of
Statistics of Colombia [DANE], 2021a). This urban con‐
text, faced with social and spatial dimensions and over‐
lapping spatial attributes, identifies a potential risk to
urban development. Moreover, sustainable and equi‐
table development is sought with a focus on urban
resilience (Du et al., 2020). There is a high risk of spa‐
tial vulnerability, according to the urban structure that
defines the city, and which features the growth of its
urban area. A real urban problem of considerable scale
arises when in the future a major natural incident occurs
in the context of climate change, which is framed by the
constant urban changes that cities have experienced (Hill,
2016). Moreover, urban roadmobility is amajor driver of
urban growth, so that the importance of better identify‐
ing the characteristics of the road structure is even more
relevant to urban planning.

In a more critical vein, there are numerous studies
on urban sprawl (Jaeger et al., 2010). Alfasi et al. (2012)
evaluate the current performance of municipal land‐use
plans, whereas Inostroza et al. (2013) and Madlener and
Sunak (2011) monitor growth patterns, effects of urban‐
ization, and identify spatial metrics to characterize urban
development without integrating urban mobility infras‐
tructure. Several attempts have been made to contextu‐
alize the relationship between urban vulnerability and
climate change. However, several approaches comple‐
ment each other. Most of these relate to the environ‐
ment, natural hazards, political economy, and ecological
resilience (Bulkeley & Tuts, 2013). Environmental studies
conceive urban vulnerability as the result of, or exposure
to, climate hazards affecting the population, infrastruc‐
ture, and urban activities in general (Eakin & Luers, 2006;
Romero Lankao & Qin, 2011). Finally, studies focusing
upon urban resilience seek to identify short or long‐term
coping mechanisms to deal with these effects (Zhang
et al., 2020). These vulnerability challenges highlight the
need for cities to rethink how people are protected, how
infrastructure investments are prioritized, and how to
include climate in cities’ long‐term growth and develop‐
ment plans (Rani et al., 2020).
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More recent studies analyse urban expansion and
population growth, patterns of land‐use‐land‐cover
changes, or the impacts spatial growth generates in rela‐
tion to socio‐spatial vulnerability (Barros et al., 2018;
de Espindola et al., 2017; Matsa et al., 2021; Padeiro,
2016). However, these studies do not introduce urban
mobility as a configuring element of the urban space.
Similar results occur when authors develop a system of
indicators to evaluate the level of integration of urban‐
ization (Gan et al., 2020). Conversely, studies regarding
node‐place analysis as a tool to define the character‐
istics of transport nodes in terms of transport quality
and intensity and diversity of land‐use of the surround‐
ing areas are widely developed (Jayasinghe et al., 2019;
X. Liu et al., 2021; Nigro et al., 2019). Urban vulnerabil‐
ity is currently addressed from the perspective of ecosys‐
tem assessment or urban conversion zones to improve
themanagement of specific areas such as coastal regions
(Bianco & García‐Ayllón, 2021; Ghosh & Das, 2019; Li
et al., 2016), without an analysis of the urban morphol‐
ogy in relation to the mobility network, such as infras‐
tructure axes and urban development. These studies
essentially focus upon the environment and do not con‐
tain the in‐depth socio‐spatial dimension as an analyti‐
cal component.

Furthermore, climate change studies correlated with
urban planning have been intensively developed in
recent years, from urban climate change adaptation
and mitigation measures (Santos et al., 2021; Sharifi,
2021) to evaluations of the impacts of urban growth and
urbanization processes (Ahmed et al., 2020; Lee & Kim,
2021; Salimi & Al‐Ghamdi, 2020), climate governance
(Giordano et al., 2020; M. Liu & Lo, 2021), assessments
of climate change risk at an urban scale (Ye et al., 2021),
and public health (de Oliveira Lemos et al., 2021).

Nevertheless, these studies highlight the common
shortcoming of not integrating spatial vulnerability and
urban morphology, as they do not enable a global under‐
standing of the social behaviour of cities and how urban
expansion areas can contribute to the mitigation of
urban vulnerability. Thus, one of the challenges of the
research is to spatialize the interrelation of these aspects,
namely urban expansion areas, spatial vulnerability, and
street network to support the perception of urban vul‐
nerability by land‐use planners against the background
of climate change. This study focuses upon the following
research questions: Considering climate change impacts,
how does urban spatial structure and organization con‐
tribute to an inclusive and equitable socio‐spatial evolu‐
tion? Does the understanding of the articulation of these
urban factors and vulnerability play an essential role in
achieving an urban planning that allows for social equity?

The present study seeks to formulate a newapproach
to the spatial analysis of the urban form (urban mor‐
phology) by integrating climate change into the analytical
framework. The possibility of implementing the practice
and insertion of climate change in the legal instruments
of municipal planning, in this case the POT, as an exercise

of the urban planning field is found to be an advantage.
Against this background, space syntax, which observes
the social logic of space in cities through natural move‐
ment theory and behaviour, appears to be an appropri‐
ate method (Hillier & Hanson, 1989; Penn, 2003; Yamu
et al., 2021). Space syntax also relates to street net‐
work through the analysis of a specific set of parame‐
ters explored further below. This article proposes a new
approach that makes two contributions: (a) to mitigate
the degree of socio‐spatial vulnerability of the citizens,
and (b) to redirect new strategies of definition, delimi‐
tation, and location of the city’s expansion areas in the
context of urban informality. It is necessary to under‐
stand and evaluate the location of urban expansion areas
to realize new possibilities of ensuring urban develop‐
ment without exacerbating the citizens’ degree of vul‐
nerability. In the current context of urban resilience, it
is desirable that the level of vulnerability is still consid‐
ered reversible. Against this background, the main objec‐
tive of this article is to define the ideal balance of urban
sprawl distribution between social stratum classification
and the troubled prospect of communities obtaining bet‐
ter adaptation to climate change, and thus to determine
social urban spatial structure vulnerability. The article is
organized as follows: Section 2 describes the study area
and the social‐spatial units considered in the research.
The results and discussions are presented in Section 3,
followed by Section 4 summarizing the key findings as
main conclusions.

2. Methodology

2.1. Study Area

Colombia has the following instruments to manage cli‐
mate change at municipal, departmental, and national
level: the nationally determined contributions, the
national climate change policy, integrated sectoral and
territorial climate change management plans, the devel‐
opment plans of territorial entities and land‐use plans
and national communications, national greenhouse gas
inventories, biennial update reports, and others reports.
This article studies the urban area of the municipality
of Chía (Figure 1). The case study is located between
the northern limit of the city of Bogotá and the munic‐
ipalities of Chía and Cota that are part of the Sabana
Centro region. This area is characterized by a municipal
border location and spatial pressure due to its proxim‐
ity to the metropolis (Jimenez Aguilar & Thoene, 2021).
Due to this spatial context, this case study allows for a
comparison with other metropolitan cities, their inter‐
relationships, and spatial dynamics. Chía is a municipal‐
ity in the metropolitan area of Bogotá and is located
on the northern edge of the city. It is part of the
department of Cundinamarca and represents 1.2%of the
Colombia’s production and 0.97% of the national popula‐
tion (Cámara deComercio deBogotá, 2015). It is also part
of the Sabana Centro province, with 10 municipalities
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Figure 1. Location of the municipality of Chía (left) and the map of the city (right).

located in the area bordering the north of Bogotá. Chía
has experienced an important population evolution in
recent years due to large real estate developments and
an increase in economic activity, which have caused terri‐
torial changes and impacted its urban growth. The city’s
development model is based on the fact that it is con‐
sidered a peripheral municipality. It seeks to focus its
development mainly on the occupation of land use with
a residential function to attract more population from
the metropolis. The expansion areas and their allocated
uses are mostly for residential construction. It has a pop‐
ulation of 105,509 inhabitants in the urban area and
26,672 inhabitants in the populated centres according
to the 2018 census of the DANE and an area of 7,900
ha, of which 630.17 ha (7.83%) are urban land; 299.84
ha (3.73%) are urban expansion land, and 7,114.90 ha
(88.44%) are rural land according to the 2016 land‐use
plan (Consejo Municipal de Chía, 2016). One of the most
important effects of climate change in themunicipality of
Chía is related to flooding. The urban area of the munici‐
pality and two expansion zones are located between the
Frío and Bogotá rivers. Changes in land use, as well as dis‐
persed real estate growth and economic activities devel‐
oped in buffer zones of the river, are one of the main
causes of vulnerability and flood risks in the municipal‐
ity. Particularly, the floods of 2010 and 2011 showed the
importance of assessing the vulnerability of the inhab‐
itants located near the rivers (Duran Giraldo & Suárez
Jaraba, 2013).

The new metropolitan processes of urban sprawl or
conurbation, for example, have resulted in the move‐
ment of middle‐ and high‐income population from the
city of Bogotá to the municipalities in its immediate
urban surroundings in search of a better quality of life.
This has generated changes in the territory, in the trans‐
formation of residential areas, and in the way of life
of local inhabitants. Particularly in Chía, there are pro‐
cesses of residential segregation, especially in the sec‐
tors where urbanization is isolated from the traditional
centre, or in the areas of around the Frío and Bogotá
rivers (Osorio Ardila, 2012). This process presents an

important challenge in terms of habitat, economic devel‐
opment, and environmental sustainability, and implies
the modification of territorial and urban planning pro‐
cesses in the short, medium, and long term (Contreras
Ortíz, 2017). The area occupied by the territory and pop‐
ulation of Chía is affected by the strong functional rela‐
tionship with Bogotá, intensifying its daily mobility flows
either for work or study and generating urban relations
of a metropolitan nature. Migration to Chía has led to a
dispersed socio‐spatial phenomenon, especially in rural
areas, and an imbalance in the development of the ser‐
vices and facilities needed to serve residential use as
there is no structural articulation (Cámara de Comercio
de Bogotá & Alcaldía de Bogotá, 2015).

2.2. Conceptual Approach to Social Urban Spatial
Structure Vulnerability

A framework is required to obtain a conceptual under‐
standing of social urban spatial structure vulnerability
(Figure 2). The conceptual proposal addresses urban
planning that responds to the emerging needs of cli‐
mate change adaptation. Thus, the social sphere is
considered as the main vector of integration. Hence,
we spatialized the various social data with the urban
morphology by means of geographic information sys‐
tems and space syntax. The vulnerability of the socio‐
spatial structure is projected as follows. On the social
side, three sub‐themes have been defined which are
associated with quantitative data. However, the sub‐
themes include the socio‐qualitative dimension. Thus,
the data relationship is: urban communities have popu‐
lation density data; urban vulnerability factors integrate
Multidimensional Poverty Index data, the demographic
vulnerability index, and vulnerability by age group; and
social distribution integrates social stratum type data.
On the spatial structure side, a single quantitative data
type is presented. The data relationship can be expressed
as follows: The area of urban expansion includes the data
of the city. Therefore, the socio‐spatial structure inter‐
sects with the urban morphology to allow an integrated
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Figure 2. Conceptual framework of social urban spatial structure vulnerability.

reading of the socio‐spatial characteristics of the urban
space. The development of this conceptual approach
rests on two aspects of the data typology that enables
us on the one hand to locate and spatialize the social vul‐
nerabilities to climate change, and on the other to seek
to understand the implications of, and necessary adapta‐
tions in, the expansion areas against the background of
climate change.

2.3. Social and Urban Data

2.3.1. Social Dimension

In this research, a diagnosis of the municipality of
Chía has been carried out at the cadastral block level
using official information from the 2018 population cen‐
sus (DANE) to show how the territory of the munic‐
ipality behaves with respect to social vulnerability.
Vulnerability has differentmeanings that are approached
using different theories and epistemologies either in
a general way or in its different modalities (natu‐

ral, demographic, social, socio‐demographic, or others).
Vulnerability encompasses three different dimensions:
risks (events), inability to respond to such risks, and
the inability to adapt to the new situation generated
by such risks (Rodríguez Domenech, 2016). In this arti‐
cle we seek to emphasize some social aspects of vulner‐
ability related to demography, which are encapsulated
in the Multidimensional Poverty Index. To give a socio‐
economic focus to the analysis, socio‐economic strata
are included. The following briefly explains how these
indices are defined and what the social strata mean in
the context of Colombia.

2.3.1.1. Multidimensional Poverty Index

This indicator is used by the Colombian government
to assess poverty. It has five dimensions and involves
15 variables: educational conditions; children and youth
conditions; work; health; and housing conditions and
public services. According to the 2018 census, as
a department Cundinamarca has the second lowest
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Multidimensional Poverty Index value in the country
(DANE, 2021a). At the municipal level, Chía has a
Multidimensional Poverty Index of 4.7%, which places it
among the municipalities with the lowest poverty rate
in the country (a municipality is considered to have a
high multidimensional poverty rate if the index has a
value greater than or equal to 33%). This index is used
in this research to show the areas of the municipality
that require greater attention in urban planning pro‐
cesses due to the vulnerability of inhabitants in differ‐
ent dimensions (DANE, 2021b; Department of National
Planning, 2017).

2.3.1.2. Demographic Vulnerability Index

The impact of natural hazards is not the same for all peo‐
ple and not all people have the same capacity to adapt;
thus, it is necessary to anticipate these events (Brie,
2019). This leads us to define social vulnerability as the
set of characteristics that help communities to adapt and
become resilient, which includes demographic vulnera‐
bility considering demographic characteristics and pop‐
ulation dynamics according to age distribution (Hogan
& Marandola, 2005). Other elements can be considered,
but in this research the socio‐demographic vulnerability
index identifies the density of population over 60 years
old living in the municipality that harbours risks associ‐
ated with ageing and monetary poverty that need to be
included within planning policies.

2.3.1.3. Socio‐Economic Stratification in Colombia

Socio‐economic stratification in Colombia is an approxi‐
mate representation of the income level of citizens and
is meant to provide a degree of equity in the system of
residential public utilities that inhabitants pay. In other
words, socio‐economic stratification facilitates the dif‐
ferentiated charging of residential public services, oblig‐
ing families with greater economic capacity to subsidize
those with fewer resources (DANE, 2021a; Guevara &
Shields, 2019).We subsequently studied urban elements
according to the hotspot technique (N. Liu & Morawska,
2020; Qi et al., 2020), a frame with a set of spatial
variables referring to space syntax. These variables are
explained in detail below.

2.3.2. Urban Morphology

We propose a methodology of spatial syntax and an ana‐
lysis of the (social) intensity of activities and infrastruc‐
ture usage, which enables characterization of the urban
structure itself and at the same time identify vulnera‐
ble urban zones. Space syntax sprang from the observa‐
tion that space is the common ground of physical and
social cities. In syntactical terms, spatial configuration
means relations between spaces which consider other
relations, hence in effect relations between all the vari‐
ous spaces of a system (Remali et al., 2015). Axial analysis

is one of the fundamental components of space syntax.
Proponents of space syntax suggest that it picks up the
qualities of configurational relationships between spaces
not illuminated by other representations (Turner, 2007).
As a first step, an axial map is built over all the urban
accessibility routes in the area under study, in this case
Chía’s urban area (Figure 3).

Figure 3. Support for and institutionalization of direct
democracy. Source: Geissel (2016).

Space syntax analysis reveals knowledge of the connec‐
tivity, choice, control, entropy, and integration param‐
eters required to understand the global structure of
the urban network (R Core Team, 2021). One of the
strengths of space syntax is its parsimony as it only
considers the geometry of the street pattern with‐
out any other contents (land‐use, aesthetics, transport,
etc.), allowing for fast, cheap, and objective analysis
(D’Acci, 2019). Attending to the special context of the
city under scrutiny, these were the parameters consid‐
ered most appropriate if we were to formulate ques‐
tions on the area of expansion and the vulnerability of
the urban structure. Subsequently, the concepts of the
space syntax parameters under analysis are explained.
Connectivity is defined in space syntax theory as the
number of nodes that connect directly to a given node
in the dual graph G. Space syntax considers the acces‐
sibility of a space as a key determinant of its spatial
interaction and its analysis is based on an implicit graph‐
theoretic view of the dual graph. In graph theory, the
space syntax connectivity (Equation 1) of a node is called
the ‘node degree’:

Connectivity (i) = deg(i) =
N

∑
j=1
(AG)ij (1)

The calculation behind choice (or between‐ness) C, of
an axial line i is derived by the following equation
(Equation 2), where gjk(i) is the number of shortest paths
between lines j and k containing i, and gjk is the number
of all shortest paths between j and k as:
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Choice Ci = ∑
j
∑
k

gjk(i)
gjk(j < k) (2)

Control value (CV) is another local measure used in space
syntax theory. It evaluates the degree to which a space
controls access to its immediate neighbours consider‐
ing the number of alternative connections that each of
these neighbours has. The CV is determined according to
the following equation (Equation 3), where the diagonal
matrix is D = diag (deg(1), deg(2), . . . , deg(N)):

CV (i) = ∑
i∼j

1
deg (j) =

N

∑
j=1
(AG D−1)

ij
(3)

The estimation of entropy for spatial systems is based on
the frequency distribution of the point depths (Turner,
2007). The point depth entropy of a location, si, is
expressed by utilizing Shannon’s formula of uncertainty
as shown in Equation 4, where dmax is the maximum
depth from [vertex] vi and Pd is the frequency of point
depth d from the [vertex]:

si
dmax

∑
d=1

−Pd log 2Pd (4)

The integration (I) of an axial line i is a function of its
depth related to all the other axial lines (howmany steps
are distant from all others). The latter (Equation 5) is cal‐
culated by assigning a depth value to each space accord‐
ing to howmany spaces it is away from the original space,
summing these values and dividing by the number of
spaces in the system less one, where n is the number of
axial lines in the urban street area considered, dij is the
shortest distance (least number of steps) between two
axial lines i and j (D’Acci, 2019):

Integration li =
2 (n (log2 (

n+2
3
) − 1) + 1)/(n − 1)(n − 2)

2 ((∑
n
j=1 dij
n−1 ) − 1)/(n − 2)

(5)

At the end of the calculation of the axial measures
explained above, the accessibility value is determined by
calculating the correlation between the choicemeasures
and overall integration (Dou& Zhan, 2011;Morales et al.,
2019). This calculation is relevant since it enables identi‐
fication of the degree or accessibility value of an urban
system, thus furnishing an understanding of spatial orga‐
nization as urban mobility.

3. Results and Discussion

Most of the population of Chía occupies the urban area,
although the villages of the western zone such as Fagua,
Tíquiza, and Fonquetá, and the villages of the central
zone such as Bojacá and Samaria, have sectors of high
population density (Figure 4a). These population density
areas are very close to the expansion zones defined in
the POT of 2016. Each of these instances of growth has

particular characteristics. In the western area there are
still several agricultural and vacant land plots and natu‐
ral environment, whereas the urbanized area is located
on the river Frío. The population density of the cen‐
tral zone corresponds to a process of urban consolida‐
tion. In this sector there are also flower farms on both
banks of the river and other plots are used for rural hous‐
ing. To analyse the levels of multidimensional poverty
(Figure 4b), an incremental spatial autocorrelation ana‐
lysis was used, which shows that the sectors located
in the northern part of the municipality in the villages
of Fagua and Tíquiza between the river Frío and the
Fagua–Cajicá road and the sector located in the village
of Bojacá that borders the river Frío and Samaria village
are those that present a concentration of peoplewith the
highest Multidimensional Poverty Index. On the other
hand, it is observed that the urban centre is the least
vulnerable. Similar to the previous autocorrelation ana‐
lysis, in this research the demographic vulnerability cor‐
responds to people over 60 years old. The results show
that the traditional urban sector is the one that presents
a positive concentration of people over 60, which indi‐
cates that this zone is vulnerable at a demographic level,
like the Yerbabuenadistrict. The sectors of Fagua, Tíquiza,
and Bojacá are not vulnerable.

Social vulnerability (Figure 4d) in this research refers
to a combination of demographic variables, comorbidi‐
ties of the population, and population density. Social vul‐
nerability is analysed at the block level and classified into
five levels of vulnerability: low, medium‐low, medium,
medium‐high, and high. The highest levels of vulnerabil‐
ity in the municipality of Chía are located in the urban
centre and especially in some sectors of the different
hamlets. Finally, in terms of stratification (Figure 4e), in
the Western zone, specifically in the villages of Piedra
and Fonquetá, there is a higher percentage of strata 1
and 2, which are the lowest strata. The villages of Bojacá,
Yerbabuena, and La Balsa have the highest percentage
of strata 5 and 6. In the traditional urban area, approxi‐
mately 0.8% of the properties are classified as stratum 1,
with a predominance of strata 2 and 3. Analyses were
conducted at the census block level; the data used for
the social vulnerability analysis are up to date as of June
2021. The Multidimensional Poverty Index and demo‐
graphic vulnerability analysis was conducted using data
from the 2018 census (DANE, 2021a). The social strata
were obtained from the cadastral base (DANE, 2021a).

Concerning the urban morphology data, different
colours mark different values as the results (Figure 5).
The Connectivity axis map (Figure 4a) shows spatial
results that are considered limiting. For all maps, the
results are represented in the legend by a colour scale
corresponding to red (high values) and blue (low val‐
ues). The central and least central axes of the urban
area present higher values of connectivity, and the sur‐
rounding areas lower values, that is, with minimum val‐
ues. They coincide with urban areas of expansion, that
is, these are remote areas with difficult connections to
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Figure 4. Social urban spatial structure vulnerability: (a) population density, (b) Multidimensional Poverty Index, (c) demo‐
graphic vulnerability index, (d) social vulnerability, and (e) socioeconomic stratum.

the city. It is in these areas that the most vulnerable
groups are located. Therefore, the results enable us to
assess that the urban structure is somewhat ineffective
with respect to the interconnecting road between the
proposed expansion areas and the main road axis of the
city located in the central zone. From the axial map refer‐
ring to the Choice variable (Figure 4b), one of the results
obtained is that a road located in the north‐west, along
the river Frío and across the expansion area, presents
a medium‐high value. This means a medium‐high prob‐
ability that this road will be chosen as a route, increas‐
ing the pressure of urban traffic on an area of the city
which is environmentally sensitive owing to its proximity

to the rivers Frío andBogotáwhere a low social stratum is
located. The central zone displays two parallel roads and
a diagonal road with the highest values compared to the
rest of the urban system. This suggests a concentration
of urban mobility that is not efficient in terms of urban
planning. Regarding the axialmapControl (Figure 4c), the
main result that can be identified is that most values are
less than 1, that is, it is possible to identify a high num‐
ber of axes in blue. The degree of choice among imme‐
diate neighbouring axes is low. This means that there
are several possibilities of road interconnection at short
range, which gives a certain diffusion of the urban net‐
work. This same diffusion coincides with the expansion
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Figure 5. Axial maps of Chía’s urban space with the spatial variables: (a) connectivity, (b) choice, (c) control, (d) entropy,
and (e) integration global (HH).

areas and on the north‐west side with the proximity of
the river as a natural element. This context allows the
identification of an urban risk zone as the spatial vul‐
nerability. The axial Entropy map (Figure 4d) reveals a
global result of low values, suggesting a reading of the
city as spatial disorganization, or unorganized spatial pat‐
tern, considering that only one urban area having high
values is located to the north‐east. The rest of the city

area displays opposite values. Moreover, the two expan‐
sion areas are located towards the west and north. From
the result, we can observe that the urban network with
low values presents spatial unpredictability in its pat‐
tern, constraining an equitable development based on
the urban morphology of the city. The result for the vari‐
able Integration (Figure 4e) highlights the central area,
that is, the old part of the city, and the diagonal axis with
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higher integration values. The north‐east area,where the
river and one of the most socially vulnerable zones are
located, displays low integration values in the global sys‐
tem of urban axes. This urban structure lacks homogene‐
ity in its spatial pattern. These areas with low values
are located alongside one of the largest expansion areas
adjacent to the river, and as such are potential areas of
risk in urban management.

In the connectivity mode variable (Table 1), the aver‐
age value is 2.00, whichmeans that the urban area has lit‐
tle effective connectivity in relation to the spatial pattern
of urban axes that allow road accessibility. This is visible
between the minimum value of 1.00 and the maximum
value of 20.00. The coefficient of variation is greater
than 50%, which indicates asymmetry in the structure of
urban axes. Regarding choice, the coefficient of variance
is high at 242.41. This value refers to thewhole urban sys‐
tem and indicates that there are few roads that are apt
to be elected as preferred road infrastructure. The over‐
all integration values HH are low. The coefficient of vari‐
ance is less than 50%, namely 25.37. Therefore, the result
indicates integration based on structural urban axes that
are not very attractive or accommodate urban mobility.

The data of the connectivity variable as a function
of the control variable seem to increase proportionally

(Figure 6). This means that there is a spatial structure
of roads with connectivity values such as control, when
compared to the global area. The variance values enable
us to gauge a numerical approximation, thus equilibrium
in these variables, when referring to the behaviour of
connections between urban axes. As a function of inte‐
gration, the entropy variable shows a negative correla‐
tion, that is, a spatial pattern of global integration of
urban axes opposed to local integration in central and
northern areas of Chía. As a function of connectivity,
all variables concentrate their values. The figure shows
that when relating the integration variables to connec‐
tivity the integration data is concentrated in the range 0
and 10.

The accessibility of the overall urban structure
(Figure 7), calculated using the correlation between the
variables choice and integration (HH), obtains the value
of R = 0.024. This is a low value in the range 0 and 1.
This result shows that urban accessibility presents diffi‐
culties owing to the few alternative routes that Chía pos‐
sesses, which can predict a structure of urban axes that
is not effective. This result can support urban planning
decision‐making for the specific issue of road mobility.

The discussion must be framed by the attempt to
interpret the data of set variables analysed within the

Table 1. Descriptive statistic of connectivity, choice, control, entropy, and integration global HH.

Variable Connectivity Choice Control Entropy Integration [HH]

Mean 2.46 59, 660.71 1.00 5.14 0.42
Median 2.00 10, 456.00 0.83 5.12 0.42
Mode 2.00 0.00 1.00 5.10 0.41
Standard deviation 1.65 144, 621.50 0.83 0.13 0.11
Variance 2.73 20, 915, 378, 716.50 0.68 0.02 0.01
Skewness 3.48 4.24 3.58 0.38 −0.24
Minimum 1.00 0.00 0.05 4.89 0.12
Maximum 20.00 1, 273, 556.00 10.67 5.45 0.65
Coeficient of variation (%) 67.13 242.41 82.60 2.56 25.37
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Figure 6. Plot descriptive statistic of urban space variables.
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Figure 7. Accessibility: Correlation plot between choice and integration variables.

“urban form” itself. The results construed from the maps
of these same variables seem to indicate that the spatial
organization is composed by two different urban zones:
central and peripheral. The urban areas of expansion are
located in the latter. In this context, the results show
higher or more positive values of the connectivity and
choice variables in the central zone of the urban area
than the remaining variables. The fact that the overall
integration value is low in the peripheries where there
is more urban land area allows us to construe that the
value of the control variable is homogeneous in its over‐
all urban space, revealing a symmetrical spatial pattern,
while the connections between the roads, which also
explain the result of the entropy map, display low val‐
ues in almost the entire urban area. When matching
this data with the social vulnerability map, in which
the highest degree of vulnerability can be found in the
proximity of the river Frío and the south‐western part
of the city, we can deduce the fragility to which some
communities of citizens may be subjected in a future
natural risk scenario, given the proximity to the river.
According to the data obtained, both in terms of social
structure and urban morphology, it is possible to discuss
the degree of social urban spatial structure vulnerability,
and to what extent the expansion areas correspond to
zones at risk. The results indicate urban peripheries of
greater vulnerability in accordance with the social stra‐
tum. Similar results can be obtained with the connec‐
tivity and Integration data. However, in the inverse case
this correlation is lower. The results are inversely related,
which may indicate that these expansion areas are not
adequately located. The fact that there is a high value of
Multidimensional Poverty Index in expansion zones and
adjacent to the river Frío allows us to determine that

this area is at high risk as far as its socio‐spatial vulner‐
ability is concerned. Thus, in the case of any natural cli‐
mate change incident it will have a direct impact on pop‐
ulations residing in this urban area. Given the data of
greater social vulnerability in areas close to the river Frío,
this allows us to infer the importance of spatial organiza‐
tion in this case study. Given the results, there is a seg‐
regated spatial area near the expansion area of the river.
This same space presents a greater social urban risk in
the future occurrence of climatic intensity episodes and
hence more risk in the face of climate change effects.

4. Conclusions

The main research objective was to determine the social
urban spatial structure vulnerability in the municipality
of Chía, one of the peripheral localities of the Bogotá
metropolis. As the new conceptual approach was able to
explore the intersection between the social dimension
and urban morphology, it can support urban planning
processes. Additionally, the conceptual approach pro‐
posed would help in the understanding of future impact
and adaptation strategies to climate change. The spa‐
tial analysis shows the vulnerability of the municipality
of Chía based on factors selected for each dimension.
Spatial patterns with differentiated behaviours were
established to guide decision‐makers towards effective
and efficient intervention in those sectors where vulner‐
ability is significant.

Patterns of concentration, that is, highs and lows in
all variables, were defined, which conform to statistical
processes. At the local level, the highest incidence of
factors having a direct impact on the Multidimensional
Poverty Index is found in sectors in the northern part
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of the municipality in the villages of Fagua, Tíquiza, and
Bojacá, in the sector bordering the river Frío. Social and
demographic vulnerability is located in certain sectors
of the urban area and in some sectors of the hamlets
in general.

From the results of the social sphere, it can be
concluded that the current areas of urban expansion
are in zones of low‐level stratification. Therefore, these
are areas of high social vulnerability owing to their
proximity to the rivers Frío and Bogotá. Regarding the
urban morphology dimension, it is possible to deduce
a non‐standard spatial pattern of contrast between the
central and peripheral zones, so that it is possible to
state that the existing expansion zones are not evidence
of a dubious urban planning strategy because they are
in urban areas which are not consolidated in their for‐
mal urban structure. From the values obtained in the
connectivity and integration maps, it can be concluded
that the municipality presents an urban area with a high
degree of socio‐spatial vulnerability considering the dif‐
ference between the central and peripheral areas in,
respectively, the extreme Northwest and Northeast.

The maps used in this research enable us to con‐
clude that the social urban spatial structure vulnerability
degree is higher in expansion areas than in central areas
of the city, given that these areas are located adjacent
to the river, constituting a high risk for vulnerable urban
communities. In this way, a new approach to the location
of future urban areas should be considered in the context
of adaptation to climate change.
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