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Summary
Due to rapid urbanisation and climate change impacts, cities experience increasing occurrences
of floods, droughts and heat stress. Especially cities with many unplanned city extensions or
‘informal settlements’, lying in large delta areas, are expected to be affected in the near future. As
the majority of low-income communities living in informal settlements also occupy high-risk
lands, these people are expected to become more vulnerable, while they often are already among
the more marginalised groups in society. Cities must recognize and address these stark realities
of urban inequality in order to prosper, but this poses a challenge for local governance in terms
of inclusive decision-making. The Chinese sponge city concept is well-grounded in urban
hydrology and sustainable stormwater management science, and the approach has a strong
potential to systematically address environmental problems associated with urbanisation and
climate change. This master thesis aims to enrich the sponge city concept by including insights
from other nature-based solutions in urban settings and locally-led action, to design a holistic
planning intervention that can be applied in the context of cities in the Global South facing urban
climate risks, with prevalent poverty, and low adaptive capacity. Urban poor communities must
be part of the process, as they can provide information on the unique vulnerabilities and risks
they face and help design effective solutions. By facilitating authentic dialogue between the
formal urban governance and informal settlers, insider and outsider perspectives and local and
scientific knowledge can be combined to create a deeper understanding of the problem. This
master thesis will study how the sponge city concept can be advanced to address the climate
vulnerability of the urban poor through an instrumental case study in Kampala, where a sponge
city project will be proposed. The research project uses a quick scan to identify and profile
vulnerability hotspots, adapted from the vulnerability assessment approach of UN-Habitat’s
Planning for Climate Change guide. By generalising the results of the case study in the city of
Kampala, this study could be valuable for other cities in developing countries, where similar
challenges are prevalent.

Keywords: Climate Adaptation, Sponge City, Urban Poverty, Nature-based Solutions, Locally-led
Action, Inclusive Adaptation Planning, Authentic Dialogue
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1 Introduction
Bong Joon-ho’s Oscar-winning film ‘Parasite’ examined the disproportionate impacts that climate
change has on the rich and the poor. Parasite revolves around two Korean families, the wealthy
Parks, who live on top of a hill in a house behind locked gates, and the poor Kims, who squat in a
basement in a low-elevation slum. The families are divided by social status as well as topography.
Near the end of the movie, heavy rainfall causes a flash flood, submerging the Kims’ apartment
and backing up sewage, and the family is forced to abandon their few possessions. It is a harsh
reality that lower-income neighbourhoods at lower elevations are more susceptible to extreme
weather. Parasite shows how this intersection of social class and urban geography influences
climate risk.
Climate change is expected to have profound consequences for seasonal extremes such as
increased rain showers and increased temperatures. This has large impacts for cities, including
increasing occurrences of floods, droughts and heat stress. Especially cities with many unplanned
city extensions or ‘informal settlements’, lying in large delta areas, are expected to be affected in
the near future. Rapid and unplanned urbanization, together with the local impacts of climate
change, increases the vulnerability of the urban poor to natural hazards (Williams, 2019). A key
problem of urbanisation is that it is taking place considerably faster in the Global South, where
cities are least able to cope with adverse impacts of climate change because local governments
lack the capacities to provide adequate urban infrastructures or to make urban residents pay for
these services (Satterthwaite, 2008). The inevitable result of this has been the rapid growth of
slums and squatter settlements, especially in South East Asia and Sub Saharan Africa. Worldwide,
around a billion people live in these informal settlements (UN, 2019). These residents lack formal
property rights and access to vital infrastructure and services.
Citizens living in informal settlements are at particularly high risk of the impacts of natural
hazards and are expected to become more vulnerable as a result of climate change, while these
people often are already among the most marginalised groups in society (Baker, 2012; Williams,
2019). As disasters disproportionately affect the poor, building resilience must include
investment in social protection as the most effective means of reducing poverty. This poses a
challenge for local governance in terms of inclusive decision-making and participatory planning.
Especially when it regards informal settlers, there is a dilemma of formalising the informal
settlements or leaving this population at high risk. Providing services to informal settlers may
come with envy of those urban poor struggling to pay their rent, and perception of unequal
treatment (Mutisya & Yarime, 2011).
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1.1 Problem Statement
The context of this master thesis is Kampala, Uganda. In Sub-Saharan Africa, 62% of the urban
population live in slums (UN, 2019). Kampala is particularly challenged given low adaptive
capacity, still prevalent poverty, and its geographic location where seasonal flooding and drought
are a common occurrence. Kampala’s informal settlers face a range of urban risks, including
climate shocks (Lwasa, 2010; Douglas et al., 2008).
In the urban planning literature, several approaches and concepts are proposed to deal with
making cities more resilient to climate change. To manage the urban water-related risks, which
are exacerbated by climate change and urban growth, cities in China have increased their
adaptive capacity through the Sponge City concept, which mimics natural hydrological and
ecological processes (Liu, Jia & Niu, 2017; Jiang, Zevenbergen & Ma, 2018). This follows a trend
of the development of other nature-based solutions addressing urban water problems
(Zevenbergen, Fu & Pathirana, 2018), such as the green infrastructure approach (Benedict &
McMahon, 2012; Mei et al., 2018). These concepts will be used as theoretical lenses to study how
holistic planning methods can address climate vulnerability and urban stresses.
Another trend in climate adaptation is locally-led action, as can be seen in the increasing number
of grassroots initiatives which contribute to the resilience of cities (Meijer et al., 2013). Through
dynamic and contextualised action such initiatives can be responsive to the experiences, goals
and needs of a diverse set of actors, including the urban poor (Soltesova, 2011). Communitybased adaptation (CBA) harnesses community perception and knowledge to cope with climate
impacts, and while this approach mainly focused on rural communities, CBA, as well as grassroots
resilience, has been applied in an urban context (Swalheim & Dodman, 2008; Amoako, 2018;
Soltesova, 2011).
To understand how the vulnerable urban poor can be part of a holistic planning intervention to
enhance their resilience to expected climate change, this research project explores how
participatory planning can contribute to insider perspectives being voiced to tackle persistent
context-specific problems. The 'participation principle' is formulated by the United Nations
(Stead & Nadin, 2008) as one of the key principles for good spatial planning, with participation
defined as "engaging actors in reciprocal relationships of communications" (p. ix and 11).
According to the United Nations (Ibid.), identifying and engaging the whole range of
stakeholders in the practice of spatial planning is crucial:
“Stakeholders can include those directly involved in the decision-making process, such as
local authorities (politicians and officers), other tiers of government, and industry and
private investors, but should also include community representatives and non-
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governmental organizations (NGOs). In order to be more socially inclusive, it is often
necessary to redress the balance of public involvement in order to hear the views of people
and groups that have been traditionally under-represented.” (Stead & Nadin, 2008: p.
31, italics and bold added).

The term ‘insider perspectives’ is used in this research to refer to an analysis with inclusion of
worldviews, perception of risks, values, conditions, possibilities, preferences and specific poverty
related realities and practices as experienced by residents who are in this situation themselves. It
does not mean that every individual perspective is considered valid or objective. But because
these actor-related (subjective) worldviews and perceptions of residents who are in a situation
of poverty, do influence their decisions and their daily practices, these ‘insider’ perspectives
should be included in planning that aims to be inclusive and participatory. An ‘outsider’
perspective is then an expert, policy or another perspective that does not originate from
residents, but is a view that looks upon the particular planning problems of an area, city or region
“as an outsider.” These outsider views can be expert analyses and policy recommendations from
actors (including researchers) not living the daily life in a particular area, city or region
themselves. Both insider and outsider perspectives are meant to be included in this research.
Building on the argument that authentic dialogue is important to have democratic decision
making in collaborative governance and planning (Healey, 1997; Innes & Booher, 2003) a
conceptual framework will be used to understand how the urban poor can be involved in such
authentic dialogue between stakeholders (Choi, 2014; Racelis, 2003).

1.2 Research Aim and Research Question
This master thesis aims to design a holistic planning intervention that can be applied in the
context of cities in the Global South facing urban climate risks, with prevalent poverty, and low
adaptive capacity. It does so by advancing the sponge city concept, including insights from other
nature-based solutions in urban settings, as well as locally-led action approaches to climate
adaptation, with the aim of bringing the approaches together through authentic dialogue which
involves the vulnerable poor urban population and merges the insider and outsider views to
create a deeper understanding of the problem.
The main research question this master research project aims to study is: How can the sponge
city concept be advanced to address climate vulnerability of the urban poor, specifically those who
live in informal settlements of metropolitan cities in the Global South such as Kampala?
This question takes the form of a case study. The vulnerability of the urban poor is the problem
to be studied within this case, where the urban poor represent the unit in the context of the city
8

of Kampala, with its context-specific socioeconomic systems, political systems, natural systems
and built environment. By generalising the results of the case study in the city of Kampala, this
thesis can be valuable for other cities in developing countries, where similar challenges are
prevalent. The goal is to develop the theory of the sponge city concept into a more inclusive
approach that is more context-appropriate by incorporating theories of nature-based solutions
in urban settings, and locally-led actions such as community-based adaptation and grassroots
resilience, to address climate vulnerability of the urban poor in cities in the Global South.
The main question can be divided into multiple research questions:
1. Understanding poverty in relation to urban climate resilience and vulnerability: How
can the persistent problems of urban poverty of people in informal settlements in the Global
South be understood, in relation to vulnerability and resilience regarding climate change?
2. Exploring possibilities of participation and inclusion of insider and outsider
perspectives: How can insider and outsider perspectives be exchanged in authentic dialogue, in
the planning process for urban climate adaptation, in order to reduce the climate vulnerability of
the urban poor?
3. Building on existing climate adaptation approaches: How can we build on existing naturebased solutions and in particular improve or extend the sponge city concept, to incorporate
community resilience and locally-led actions in the approach towards a climate-resilient city in
the Global South?
4. Learning from executing a case study: How can we design a planning intervention for the
case of Kampala, in order to develop an approach for strategy-making for climate adaptation that
includes the vulnerability of the urban poor?
These questions are further operationalised and structured along lines that focus the research on
3 ‘areas’ of interest: (A) The problem space, acquiring a deeper understanding of the problem,
(B) The solution space, exploring concepts and approaches for climate adaptation that could
improve the climate resilience of cities in the Global South, and (C) The empirical part of this
research, developing and testing an approach that builds on existing nature-based solutions for
urban climate adaptation, in particular the sponge city concept, and that takes urban poverty, the
informality of settlements and the perspectives of urban poor into account, in an inclusive
planning approach.
To answer the main research question and the four research questions, a series of sub-questions
will be answered through the literature review and the case study in Kampala (see figure 1.2.1).
These correspond to the sections in the theoretical and case study chapters of this master thesis.
9

Figure 1.2.1. Theoretical and empirical sub-sections of this master thesis. (Source: author).

1.3 Scientific and societal relevance of the proposed research
The scientific relevance of this master research project is to design a holistic planning
intervention that can help cities in the Global South with low adaptive capacity to reduce the
climate vulnerability of their citizens, including the urban poor. The sponge city concept alone
falls short of being suitable in this context. On the one hand, through the sponge city initiative,
Chinese city governments have been given the resources and the pressing urban environmental
incentivised rapid innovation, resulting in the further development of Sponge City technologies.
On the other hand, there are challenges for its implementation concerning the existing built
environment and social equity (Zevenbergen, Fu & Pathirana, 2018). Addressing the challenges
that were found in the contexts in which the sponge city concept has already been applied by
incorporating lessons learned from other nature-based solutions and locally-led action for
climate adaptation such as grassroots resilience can advance the sponge city concept.
To address the complex set of challenges that cities in the Global South with unplanned city
extensions, informal settlements, urban poverty and low adaptive capacity face in the context of
increasing occurrences of floods, droughts and heat stress, authentic dialogue is essential to
create a deeper understanding of the prevalent problems. This deeper understanding requires to
go beyond the ‘outsider view’ of the implementing agency and to gain insight into the ‘insider
view’ of those who are affected most by the adverse consequences of climate change. By including
the ‘insiders’ in the design of the holistic planning intervention, co-creation increases acceptance,
trust and cooperation (Bonner & Tolhurst, 2002) and the holistic planning intervention can
respond more adequately to the experiences, goals and needs of the actors in the specific context.
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The main aspect of the societal relevance of research is the quest towards answering questions
to solve problems society faces (Wilbertz, 2013). As more than half of the world’s population now
lives in urban areas (UN, 2019), this demands research and action to adapt to new and emerging
climate risks. At the same time, due to rapid urbanisation and population outpacing the
construction of adequate housing, the absolute number of people living in informal settlements
has grown, especially in the Global South. Residents of informal settlements have low incomes,
inadequate housing and limited voice in governance which leaves them vulnerable to climate
risks (Sverdlik, Mitlin & Dodman, 2019). As one out of four urban residents worldwide lives in
slum-like conditions (UN, 2019), this shows the magnitude of these persistent problems. While
there is a significant and growing body of research on climate change and cities, there is a need
for renewed research and policy attention on climate vulnerability in the contexts of urban
poverty and informality (Dodman, Archer & Satterthwaite, 2019).
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2 Literature Review and Theoretical Framework: Problem Space
Introduction
This chapter describes the review of the literature and builds the parts of the theoretical
framework. As the research has an interdisciplinary nature, different strands of theory are used.
Therefore, several theoretical dimensions are described, and the most important studies and
analysed literature are summarised.
For this research, a literature review has been carried out along the following lines of research:
A. The problem space, analysing literature on topics of urban vulnerability and resilience
with regard to climate change, especially as addressed in cities in the Global South. Here,
the climate vulnerability of the urban poor is addressed, and resilience theory is used as
a social-ecological systems theory to understand the underlying drivers and lock-in
effects that make the vulnerabilities of the urban poor such persistent problems. The last
section, which is a transition to the solution space, discusses challenges that arise when
trying to reducing climate vulnerability of the urban poor through the planning process
are discussed.
B. The solution space, evolving literature on the topic of climate adaptation, and the urban
poor, and approaches how to deal with the intertwined problem that unfolds from this for
cities. This topic is explored in academic literature in the field of Spatial Planning, as this
thesis project is carried out as spatial planning research. Spatial planning literature offers
a multitude of approaches, methods and tools to make longer-term and shorter-term
plans and interventions, in a context of multiple actors influencing the governance
arrangements and plan-making process. We have elicited from these works of literature
several core discussions: In this chapter, we address concepts that stem from resilience
theory, nature-based solutions, and participatory planning (engaging citizens, connecting
bottom-up and top-down planning, creating an authentic dialogue). After discussing the
various theories and academic debates, the chapter will conclude with the construction
of a conceptual framework, specifically designed to guide our case study.
C. For our case study analysis, we have elicited literature on specific nature-based solutions
for adapting cities to climate change, because of the context of this research, which
contains an internship with RAIN Foundation in Kampala. RAIN Foundation has worked
on the topic of adapting Kampala to climate change for a longer time, and they are making
use of the sponge city concept. This concept is therefore one of the contextual
frameworks, and the concept serves as a starting point for this research.
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To construct a systematic storyline that discusses the various relevant theories from problem
space to approaches that can contribute to the solution space, and to ‘zoom in’ on the specific
analytical concepts that are relevant for the case study, we have constructed a ‘funnelling’ order
of sections in this chapter, from generic to specific and from addressing the problems and
underlying causes, towards exploring possible solutions and planning concepts that guide the
research in exploring the ‘solution space’ in which a planning intervention for the case of Kampala
can be designed.
Guide for the reader
Although this literature analysis is extensive, in our view the analysis of theories and construction
of a conceptual framework makes up a key part of this thesis project. Therefore, we have argued
to keep the extensive literature analysis part of the thesis, and not shifting it to an appendix. For
reducing the length of the thesis, chapter 2 on the problem space, can be considered background
information.
The sections in this chapter are structured in the following order:
Problem Space
1.

Urban poverty in the Global South

2.

Climate vulnerability of the urban poor

3.

Reducing the vulnerability of the urban poor through the planning process

Solution Space
4.

Nature-based solutions: the sponge city concept

5.

Community Resilience and Locally-Led Action

6.

Authentic dialogue

7.

Conceptual framework
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2.1 Urban Poverty in the Global South
In order to arrive at a better understanding of the current situation of the urban poor and informal
settlements and to understand their vulnerability to climate change, this literature review begins
with a critical discussion of the persistent problems of urban poverty and climate vulnerability of
those groups.
Understanding Urban Poverty
First, we must discuss how, and by whom, urban poverty has been defined and measured. Second,
we must consider the extent to which “urban poverty” differs conceptually from poverty in
general, considering among others the urban-rural divide and political struggle in understanding
the underlying causes of urban poverty.
There is not one definition of poverty, nor is there one definition of urban. Wratten (1995)
contrasts conventional economic and participatory anthropological approaches to defining and
measuring poverty. Conventional economic definitions use lack of income, consumption, and a
range of other social indicators to classify poor groups against a common index of material
welfare. With these definitions, one can use a quantitative approach to measure the depth of
poverty – how far incomes are below a defined poverty line - and the extent of poverty – defined
as the number of people affected. This is justified by the high correlation between lack of income
with other causes of poverty (in market-based economies). In addition, the lack of income is
usually a good predictor for future problems of deprivation. However, these definitions do not
account for non-material deprivation and local variation in the meaning of poverty. Participatory
definitions developed by anthropologists and social planners working with poor communities
account for these, as well as differentiation of poverty between individuals. With these
definitions, qualitative analyses can be made of the processes underlying poverty and how
poverty affects different subgroups among the poor.
While conventional economic definitions of poverty and quantitative measurements can provide
a standard scale so that different population groups can be compared, participatory definitions
and qualitative analysis are useful to identify what increases the risk of poverty and the
underlying reasons why people remain poor (Baharoglu & Kessides, 2001; Wratten, 1995). For
comparisons of poverty between rural and urban areas, quantitative measures must consider that
there are differential prices and ‘consumption baskets’ for goods and services between different
types of settlements and take into account social indicators to compare living conditions of
different population groups with others (Baharoglu & Kessides, 2001). Recent approaches to
poverty highlight its multi-dimensionality and how it is differentiated and shaped by specific
contexts (Friend & Moench, 2013). That is why qualitative analyses study what role spatial
meanings and interpretations play in shaping particular situations to understand why the poor
14

act as they do in those situations. Different spatial aspects and meanings of urban and rural
settings relate particular forms of action and modes of interaction to specific settings, which
shape coping mechanisms and adaptation. Because agency involves the engagement of actors
with their different spatial environments, the ways in which the urban poor understand their
relationship to space make a difference to their actions and identities (Gotham, 2003). It is
therefore important to understand what characterises ‘urban’ poverty.
Poverty, urban versus rural
An urban area is characterized by high population density of infrastructure and built
environment, but no universal criteria exist that decide whether a settlement is a city or a rural
village: there are different thresholds of population size, the density of dwellings, public services
provided and the proportion of the population working in non-agricultural sectors (European
Commission et al., 2020). However, villages can be reclassified as urban areas when they reach a
predetermined threshold size, even if the lifestyles of its inhabitants do not change. The concept
of ‘city’ is heterogeneous as urban conditions, functions and lifestyles cannot be generalised
across all urban areas (Baharoglu & Kessides, 2001; Wratten, 1995). The principles and
recommendations of UN-Habitat state that because of the different characteristics of urban and
rural areas across the globe, it is not possible to formulate a global definition of an urban area.
While urban growth represents an increase in the urban population, urbanisation is the increase
in the proportion of a population living in urban areas. Although not exclusively found in urban
areas, certain features of poverty are closely identified with urbanisation, because in poor urban
neighbourhoods these characteristics are combined in ways that intensify the insecurity and risks
experienced by the poor and influence their coping strategies. Wratten’s (1995) review gives an
overview of four interlinked characteristics of urban poverty. Firstly, the urban poor face
environmental and health risks as a result of spatial industrial and residential functions being
close to one another because of the high living densities and competition for land. When services
such as clean water supply, sanitation and solid waste disposal services cannot keep up with the
speed of urban growth and local governments are unable to implement effective controls over
pollution, there is increasingly overcrowded housing in hazardous areas. Secondly, the urban
poor are subjected to a greater degree of commercialisation than in rural areas, prices for goods
and services as incomes are reliant on market exchange, leaving the poor in a more vulnerable
position. This means that compared to the rural population, the urban population has a greater
reliance on cash for access to infrastructure, services, housing, food, water sanitation and the
urban poor need higher cash incomes than most rural households to survive (Satterthwaite,
2000; Wratten, 1995). This will be elaborated upon in the paragraphs below regarding
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entitlement and vulnerability. Thirdly, poor urban neighbourhoods are characterised by social
diversity, fragmentation and crime. There is a larger variety in the household types within a
neighbourhood and more households are female-led than in rural areas. Female-led households
have fewer income-earning opportunities, youth feels alienated, there is a sense of unsafety that
restricts mobility after nightfall (Wratten, 1995). Social capital is the networks and relationships
on which people draw in pursuit of livelihoods, which is why community support networks are
crucial for the urban poor. Common struggles and high population density often mean that the
urban poor have strong links to their community, however, social networks are generally less
robust in urban areas because of mobility and heterogeneity of their populations (Lloyd-Jones &
Rakodi, 2014; Moser, 1996). Lastly, while government policies can have an important positive
impact on poverty alleviation, the urban poor may feel oppressed by the local government
because regulation of the activities (see paragraphs below regarding informality) of the poor
without understanding their needs may have negative effects on their livelihoods. People living
in urban areas are closer to the government as regulator and provider of services and
infrastructure than rural areas and are therefore more vulnerable to bad governance
(Satterthwaite, 2000; Wratten, 1995). Corrupt police officers may take bribes to turn a blind eye
to illicit income-generating activities, rather than act as servants of the public. Again, one must
realise that these characteristics can also be found to some degree in rural areas, and not every
urban area will exhibit all the features (Wratten, 1995). However, what is relevant is that for
urban plans and policies to become more adequate to address the situation which the poor face,
planners have to develop a deeper understanding of how the urban poor survive (Rakodi, 1993).
Three core concepts in literature on poverty: entitlement, vulnerability and resilience
Entitlement, vulnerability and resilience are three concepts that add to the depth of the definition
of poverty, extending our understanding of the process by which people become and remain poor.
Entitlement is a concept introduced by Sen (1982) and refers to how individuals or households
command resources in society through certain rules of legitimacy. Entitlement theory is
descriptive rather than a hypothetical or normative: it is useful to better understand how poverty
affects different people – even within the same household – in different ways. Individuals have
economic and non-economic entitlements that are derived from legal rights – through exchange
or endowment - rather than morality or human rights (Sen, 1987; Devereux, 2001). The capability
approach in the development discourse stems from the entitlement by translating entitlements
into opportunities and capabilities. Consider an individual’s skills, which they can exchange for
the opportunity to work or to further improve their skills. Capabilities are therefore built on
entitlements and poverty can be defined as ‘capability deprivation’ (Sen, 2001: p.20). Migrants
from rural areas are attracted by the perceived economic opportunities in urban areas, but
16

because job opportunities available in urban areas mostly depend on capabilities, there are
higher levels of unemployment in urban areas and the urban poor often find income-generating
activities in the informal sector (Lloyd-Jones & Rakodi, 2014). This capability approach helps to
understand the multidimensionality of poverty and since the 1990s, it has shaped the UNDP
Human Development framework by deﬁning development as ‘the process of enlarging people’s
choices’ and the use of human development indices such as the HDI, GDI and HPI, where noneconomic indicators—education, gender equality and health are central (Tiwari, 2007). Fortman
(2006) emphasizes that because of the socioeconomic context - characterised by a lack of jobs
and access of land and hence extreme pressure on scarce productive resources - and the political
setting - shaped by a history of colonialism affecting the distribution of power on the international
and local level - often found in countries in the Global South, to actually help the poor, the human
rights discourse needs to focus on acquired rights - legally protected rights that have already been
granted societal recognition as sources of entitlement - rather than declared rights - which are
often at the beginning of long and enduring struggles for implementation. The problems with
declared rights are the lack of responsiveness to these rights in many cultural and politicoeconomic contexts and prevailing inadequacy of law as a check on power. As urban poverty is
inextricably linked to people's access to land and basic services (Nunan & Devas, 2014;
Satterthwaite, 2000) the concept of entitlement can help planners to better understand how the
urban poor survive and adjust plans more adequately to the situations which the poor face.
Vulnerability in relation to poverty refers to insecurity and exposure to risks, uncertainty, shocks,
and stress as a result of ecological, economic, social or political changes. The extent of
vulnerability of the poor can be understood through the level of external shocks or threats to a
household’s, individual’s or community’s welfare as well as their resilience in terms of their
ability to resist and recover from negative impacts of these external threats and the speed of that
recovery (Moser, 1998). Resilience is associated with access to and control over assets . It is
therefore important to focus on what the poor have, rather than what they do not have because
assets act as a buffer against vulnerability (Ibid.). Resilience depends on the initial assets of a
household and their ability to transform those assets into income, food or other basic necessities,
by developing, intensifying, or diversifying their strategies (Moser, 1996). This means that while
poverty can be reduced by borrowing, the debt resulting from the borrowing leaves the poor
more vulnerable. Poor people are more aware of the trade-offs between poverty and vulnerability
(Chambers, 1989). Vulnerability is a more dynamic measure of poverty than e.g. income level,
which means it is better at illustrating these processes of change (Moser, 1996). The factors
determining vulnerability are complex and to analyse it, a combination of quantitative and
qualitative tools is needed. Vulnerability can be understood by assessing several tangible and
17

intangible assets: labour, human capital, productive assets, household relations and social capital
(Moser & Holland, 1997). In an analysis of development literature, Lloyd-Jones & Rakodi (2014)
found it to be generally accepted that understanding the vulnerability of the poor and the ways
that they cope with it is essential for well-informed policy and action and in the development
discourse the focus has shifted from the income measure of poverty and deprivation to assets and
livelihoods. Chambers (1989) argues that because livelihoods are harder to measure than
mortality rates, life expectancy or literacy, they are treated as less real. This stems from the issue
that professionals and poor people construct different realities as can be seen in figure 2.1.1. This
will be elaborated upon in section 2.4 regarding insider and outsider perspectives.

Figure 2.1.1. Contrasting Tendencies in Professionals’ and Poor People’s Realities. (Source:
Chambers, 1989)
Analysing assets and livelihoods to diagnose urban poverty
As the urban poor are highly exposed and susceptible to the risks of crises, stress and shocks, and
have little capacity to recover quickly from them, and the assets which households can use to earn
an income and secure their livelihoods are determined by contextual factors (Lloyd-Jones &
Rakodi, 2014), the concept of vulnerability is highly relevant to understand the underlying causes
of urban poverty and coping mechanisms of the urban poor to reduce their vulnerability and
strengthen their livelihoods. Analysing livelihoods offers insight into the opportunities that exist
in urban areas to address vulnerability, which ranges from various kinds of insurance and
political lobbying to create safety net entitlements to increased employment opportunities
available compared to rural areas, with a potentially higher income. Livelihood approaches also
highlight how people and households manage their (often limited) assets and entitlements to deal
with a variety of potential shocks and crises while being constrained by social and ecological
pressures (Farrington et al., 2002). Although sources of vulnerability are context-specific and are
experienced differently by the various groups of people living in urban areas, the above18

mentioned characteristics associated with urban poverty - urban environmental and health risks,
social context of cities, nature of the urban economy and the urban systems of governance - are a
common set of sources of vulnerability. The ability of the urban poor to cope with vulnerability is
shaped by broader forces operating on different scales that may constrain individual agency, such
as psychological, cultural, social, and political factors (Adger, 2006).

Figure 2.1.2. Cumulative Impacts of Urban Poverty (Source: Baharoglu & Kessides, 2001)
Baharoglu and Kessides (2001) offer an overview of the cumulative impacts of urban poverty (see
figure 2.1.2) and address the policy-related causes for the several dimensions of poverty. They
address the lack of income and social security in combination with factors such as insecurity.
Although the starting point seems much like the conventional economic definition of poverty, in
the urban context the authors point out some common misconceptions regarding the realities
and approaches to urban poverty which are more appropriate to the context as they take into
account vulnerability and local differentiation through city profiles. They point out that the urban
poor consist of different groups with diverse needs and types of vulnerability, depending on their
gender, ethnic or racial background, household structure, whether they have a physical or mental
disability, and whether a person is in long term poverty or temporary poverty. Another important
remark is that urban poverty can be transitional and temporary, or persistent and that while
inadequate urban governance and inappropriate policy frameworks contribute to the
vulnerability of the urban poor, poor people are quite capable of helping themselves as long as
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they have access to decision making, and are given the rights and responsibilities of other urban
citizens, they can take pro-active roles in development (Ibid.). Authors adhering to participatory
definitions of poverty stress that while some general patterns of entitlement and vulnerability for
the urban poor can be observed, an understanding of livelihoods and the vulnerabilities that they
work to protect against must draw on poor people’s own priorities and interpretations (Farrington
et al., 2002; Chambers, 1989).
Urban poverty in the Global South and Policy Implications
This section reviews how urban poverty has been understood in the Global South and the Global
North, and what these imply for the different policy prescriptions for addressing urban poverty,
with special attention to the understanding of informal settlements, in which a large proportion
of low-income urban dwellers live.
Traditionally, studies on poverty in the Global South focused on rural areas, while urban poverty
was considered a problem of the Global North, where less attention was paid to the urban-rural
divide. It was assumed that people living in the Global South could be lifted out of poverty through
urbanisation and sectoral transition of labour. During the 1970s development planners started
to question this approach and Lipton (1976) argued that as a result of what he called the urban
bias, inequitable government expenditure in cities deprived rural areas of infrastructure and
resources rather than solving the problem of poverty. In subsequent decades, development
research revealed the extent and depth of urban poverty in the Global South (Wratten, 1995). It
was recognized that urban growth could not only be attributed to rural-urban migration - which
was deemed preventable - but also to the growth of the urban population. As a result, urban
poverty became an increasingly important theme in the development agenda (Ibid).
Almost three-quarters of the 500 cities worldwide that have over a million inhabitants are located
in the Global South (UN, 2016; p. 4). The urban population in the Global South has tripled since
1975 and currently, over 3 billion people are living in urban areas in the Global South (UNHabitat, 2016; Satterthwaite & Mitlin, 2012). This represents an important historical change from
the majority of the world’s urban population living in the Global North (Mitlin & Satterthwaite,
2012). This growth in urban population is not merely caused by urbanisation and the processes
to not follow the past experiences of the Global North. First, urbanisation and urban growth in
the Global South are not necessarily caused by economic growth and rural-urban migration flows
can instead be caused by civil unrest, rural impoverishment, or natural disasters. Second, even if
most investment and employment opportunities are in urban areas, resources and benefits are
not equally distributed among the urban population, and as a result, the number of urban poor
has been rapidly increasing (Ibid.). This means that urban poverty is not necessarily an indication
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of economic failure and rural-urban migration is not the dominant variable which explains urban
poverty (Baharoglu & Kessides, 2001). ‘Contemporary urban growth and rural-urban shifts in
the South are occurring in a context of far higher absolute population growth, at much lower
income levels, with much less institutional and financial capacity, and with considerably fewer
opportunities to expand into new frontiers, foreign or domestic’ (UN-Habitat, 2001: p. 3).
Understandably, Chambers (1995) raised the question of whether universal, standardised and
measurable definitions and measurements generated by and designed for the conditions in the
Global North can be applied in the Global South and whether they fit or distort the complex
realities of the poor in other contexts. Mitlin & Satterthwaite (2012) found in an extensive review
of development literature that the extent of urban poverty in the Global South used to be highly
underestimated and was not adequately targeted with development policies because wrong
definitions and measurements generated in the Global North provided the basis for inappropriate
responses in the Global South.
Urban informality: informal settlements and the informal economy
One of the characteristics of the economies of most urban areas in the Global South is a high
degree of informality. Today, this is recognised and addressed by the United Nations Sustainable
Development Goals: ‘The absolute number of people living in slums or informal settlements grew
to over 1 billion, with 80 per cent attributed to three regions: Eastern and South-eastern Asia
(370 million), sub-Saharan Africa (238 million) and Central and Southern Asia (227 million). An
estimated 3 billion people will require adequate and affordable housing by 2030. The growing
number of slum dwellers is the result of both urbanization and population growth that are
outpacing the construction of new affordable homes. Adequate housing is a human right, and the
absence of it negatively affects urban equity and inclusion, health and safety, and livelihood
opportunities. Renewed policy attention and increased investments are needed to ensure
affordable and adequate housing for all by 2030.’ (UN, 2019, p. 44).
Urban informality can be divided into two components: informal settlements (or slums) and the
informal economic sector (Porter et al., 2011). A global definition of slums by the UN is the
physical and spatial manifestation of urban poverty and intra-city inequality (UN-Habitat, 2003).
A slum household is described as being deprived of access to improved water, sanitation facilities,
sufficient living area (not overcrowded), structural quality and or durability of dwellings, and
security of tenure. The combination of poverty, income inequality, lack of economic opportunity,
rural-urban migration, lack of affordable housing and weak governance contributes to the
formation of informal settlements (Smit et al., 2017). Informal settlements are defined and
analysed according to their 1) physical characteristics - housing typology and access to services
and infrastructure; 2) social characteristics - income, employment and economic activity; and 3)
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legal characteristics - land ownership and adherence to planning regulations. Based on this,
informal settlements can be categorised between formal and informal, legal and illegal, and
planned and unplanned (Ibid.) This is illustrated and interpreted in figure 2.1.3.

Figure 2.1.3. Slum types based on conventional categorisation in formal-informal, legal-illegal, plannedunplanned (Source: Smit et al., 2017)

De Soto (1989: p. 14) defined the informal economic sector as ‘people’s spontaneous and creative
response to the state’s incapacity to satisfy the basic needs of the impoverished masses.’ As
informality is diverse in terms of housing and jobs, it does not merely include people who are
marginalised in a socio-spatial sense, but also people living in informal settlements who are
working in the formal sector and people living in formal communities who are working in the
informal sector (Werna & Carrol, 2001). Informality is complex and the lack and uncertainty of
information make it more difficult to understand and examine the role of informal economic
activities within a ‘modern’ society. Because measuring informal settlements with official data is
almost impossible, the proportion of the urban population actually living in poverty is often far
higher than the proportion defined as poor by official poverty lines (Mitlin & Satterthwaite, 2012).
Considering the former inadequacies in the international measurement of poverty, even if reliable
data can be obtained today, comparing the development of urban poverty over time is almost
impossible. While projections of population and economic growth are always uncertain, Mitlin &
Satterthwaite (2012) emphasize that because of the scale of the urban population living in the
Global South today, there is a high likelihood that it will continue to house an increasing
proportion of the world’s population. While some authors perceive urban informality as a
problem of urban development (Hall & Pfeiffer, 2000), others argue that informality is rather a
process of governing urban communities through interactions which connect formal and informal
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spaces and economies to one another through a system of norms and logic (AlSayyad & Roy,
2003). Heintz (2012) argues that the choice of how to view urban informality should be
influenced by the context in which it is discussed. The position chosen in this thesis follows the
academic view of Heintz that urban informality should be analysed and interpreted in their
specific geographic and cultural contexts.

Implications of different framings of the ‘problem’ of urban poverty and informality
The way in which the ‘problem’ of urban poverty and informality is framed has implications for
what are considered appropriate policy responses, and by whom (Brock et al., 2001). Wratten
(1995) outlines how conventional economic definitions of poverty with quantitative approaches
to its measurements imply a focus on redistribution at the macro level by increasing urban
productivity and incomes through the creation of jobs, and using social safety nets and subsidies
for basic needs to deal with residual poverty. These kinds of policy responses to urban poverty
are contrasted with participatory social development definitions of poverty with qualitative
approaches to analysing poverty, which imply a focus on micro-level support enabling people’s
economic and social participation and strengthening their ability to stay out of poverty by e.g.
improving education and providing micro-loans for small businesses. These kinds of policy
responses focus more on addressing the structural dimensions of poverty, aiming to lead to social
transformations by addressing why people are poor in the first place rather than to support poor
people’s coping mechanisms to shocks and crises (Friend & Moench, 2013). Finally, integrated
development approaches that see the causes of poverty as being interlinked and use both
quantitative and qualitative assessments to measure poverty apply a holistic and integrated
approach to urban development and poverty alleviation. By acknowledging the linkages between
national economic and social policies and poverty in urban and rural areas, this approach implies
a focus on redistributing resources to provide basic needs for the poor and coordination between
interventions in healthcare, water and sanitation, housing, income generation, education and
leisure facilities.
Considering who is responsible for implementing policy responses to urban poverty, firstly, it is
crucial that city governments have the appropriate resources and structures in place and are
accountable and transparent, so that the impacts of the policies can reach its targets. Secondly,
for these policies to be effective, there must be space in local governance for urban poor
communities to organise themselves to voice their needs and interests. To adequately address
urban poverty and informality, the recognition that people living in informal settlements and
working in the informal economy are legitimate and important parts of the city and have rights
to infrastructure, services and accountable local government agencies is essential. This
recognition is heavily dependent on how well the urban poor and informal communities are able
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to have their voices heard (Mitlin, 2006). Questions of power and voice of the urban poor in local
governance are further addressed in chapter 2.3. Now that we have a deeper understanding of
urban poverty in the Global South, the next chapter will address the challenge of climate
vulnerability in the context of urban poverty in the Global South.

2.2 Addressing the climate vulnerability of the urban poor
The majority of theoretical and practical work on climate change in urban areas focuses on
addressing potential climate vulnerabilities, while also building adaptive capacity and resilience
more broadly. Poverty is assumed to be central in the way the challenge of climate vulnerability
is formulated because the poor are regarded as the most vulnerable to climate hazards and as
possessing the least capacity to adapt (Hallegatte et al., 2014, Adger, 2006). This formulation is
partial at best: while poverty and climate vulnerability are linked, they are not the same. This
means that when policies on urban responses to climate change are framed in terms of building
resilience, it is unclear where poverty fits in (Friend & Moench, 2013). In this section, climate
resilience and vulnerability will be discussed in relation to poverty and informality to understand
how urban poor are affected by flood events and droughts.
Resilience theory
To understand the relationship between climate resilience and urban poverty we must first
discuss the origins of resilience theory. Holling (1973) introduced the idea of ecological resilience,
meaning that instead of having a static point of equilibrium to bounce back to, ecosystems have a
zone of stability which allows for the reorganisation of a system, enabling the system to persist
in the face of disturbance and change. As resilience determines the persistence of relationships
within a system and is a measure of the ability of a system to absorb changes and persist, Holling
used ecological resilience to measure the scope of disturbance that a system can absorb before
the system changes its structure (Ibid; Cretney, 2014). Resilience theory first expanded across
ecology, engineering, and psychology, which was the start of divergence of how the theory would
be applied. There is a different understanding of the capacity for system change during and after
a shock, depending on the discipline: while an engineered system is expected to return to its
original state, ecological systems may change altogether (Holling, 1996; Davoudi et al., 2012;
McGreavy, 2016). This is visualised in figure 2.2.1.
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Figure 2.2.1. Difference between ecological and engineering systems. (Source: Juan-García et al., 2017).

As the application of resilience theory started to move into social sciences it faced criticism,
because of the dynamic and constantly evolving nature of social systems, which means that they
are never in a real state of stability. Resilience theory seemed to not be equipped to deal with the
complexities of social systems because it was initially applied to systems like ecological
landscapes or built systems, which do not deal with the agency of the individuals within that
system, equity and rights, the manipulation of the system, and the dynamics of power, which are
prevalent issues in social systems (Olsson et al., 2015). The widespread adoption of the resilience
discourse can be partially explained because of how the theory helps to frame certain problems
and solutions and to create narratives for action, which makes it appealing to apply it to a wide
range of fields. The growing resilience terminology is not necessarily based on the initial
analytical concepts of resilience, and the growing use of the theory is rather due to what it
symbolizes - resilience has powerful connotations of bouncing back, but also of robustness and
stoicism - and the resonance associated with its use. As a result, the resilience discourse is blurred
and there is confusion about how it is to be used as an analytical concept (Friend & Moench,
2013). ‘Resilience now rivals sustainability as a major organizing principle or buzzword for urban
research and policy… The challenge is that resilience, like sustainability, is a ‘fuzzy concept’ that
is not easily defined or measured’ (Meerow & Stults, 2016: p. 12). For the purpose of this research,
resilience is understood as the ability of a system to cope with, recover from, adapt, or transform
in response to a shock or stress, as measured by an acceptable return to or maintenance of system
functions (Olsson et al., 2015). This definition is appropriate as Olsson et al. (2015) identified the
need to differentiate between divergent meanings and attributes of resilience to address the
dynamics of complex social-ecological systems, such as urban systems, which are the focus of this
research (Folke et al., 2010).
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The concept of panarchy and nested adaptive cycles
Systems, especially social-ecological systems, cannot be understood or managed by focusing on
it at a single scale, because they exist and function on multiple scales of space, time, and social
organisation. To determine the dynamics of a system at any particular scale, it is fundamental to
understand the interactions across these scales. Gunderson & Holling (2002) refer to an
interacting set of adaptive cycles on hierarchically structured scales as panarchy. These cycles
operationalise the changing levels of resilience by representing structures that sustain
experiments, test its results, and allow adaptive evolution, and the interplay between these cycles
across scales is theoretically framed in the concept of panarchy (see figure 2.2.2). While the
adaptive cycle does not offer a framework to measure resilience, it offers an evolutionary
understanding of resilience as continually fluctuating as the system adapts and changes between
phases of growth, conservation, collapse and reorganisation over time (Ibid; Davoudi, Brooks &
Mehmood, 2013; Trundle, 2020).

Figure 2.2.2. Adaptive cycles interacting in panarchy. (Source: author. Adapted from Gunderson & Holling,
2002.)

Panarchy is used to connect the resilience of multiple scales in a system and shows the
hierarchically structured relationship between them: the level of resilience of a system is partly
determined by the level of resilience of its subsystems (Walker et al., 2004). In figure 2.2.3, Meijer
et al (2013) and Bourgeron, Humphries & Riboli-Sasco (2009) give visualisations of this concept
applied to the scales of an urban system.
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Figure 2.2.3. Application of panarchy in urban systems. Left: diagram of panarchy in resilience of the built
environment (Source: Meijer et al., 2013). Right: A hierarchy of nested socio-ecological systems and
adaptive cycles (Source: Bourgeron, Humphries & Riboli-Sasco, 2009).

The application of resilience theory can help to further our understanding of urban climate
vulnerability, with its emphasis on complex systems that are increasingly important in looking at
cities, as will be elaborated upon further in the next section. However, the way in which resilience
is used as a buzzword, rather than a conceptual framework, detracts from its value as an
analytical concept to appropriately apply it in practice in urban settings (Ibid., Trundle, 2020).
Resilience applied to urban climate adaptation
Urban climate resilience applies resilience theory to urban systems to address climate-related
shocks and stresses. While urban resilience generally refers to the ability representing the ability
of a city to maintain, adapt or improve its functions under a wide array of shocks and stresses,
urban climate resilience focuses on climate-related shocks and stresses (Leichenko, 2011). When
discussing the adaptation and mitigation efforts of urban areas, enhancement of resilience is often
cited as a key goal (Crichton, 2007; Revi, 2008; Muller, 2007; Sanchez-Rodriguez, 2009). Yet, cities
do not have clear definitions and boundaries, as explained in chapter 2.1, which means applying
resilience theory to urban systems is not as clear-cut. Besides, it is particularly challenging to
reconcile resilience with the values of development policy in urban systems because they are
shaped by competing social, economic, and political interests and values (Friend & Moench,
2013). Complexity theories of cities have two key messages about the complexity of urban
planning. The first is about how in the globalising and increasingly connected world, society is
becoming a network society (Castells, 1996) and the system of cities has become more complex
than ever before. Yet the progress in information and communication technologies that changed
society also created new possibilities in the form of planning support systems. The second is
about a new perspective on the nature of cities and their planning. As opposed to classical
theories of cities, which view cities as simple, closed, systems in a stable equilibrium, complex
theories of cities view not only the cities as a whole as a complex, self-organising systemic
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networks but also its components - the urban agents - as being complex systemic networks
themselves (Portugali, 2012). The behaviour of urban agents is dependent on many factors.
Urban systems can encounter unforeseen difficulties resulting from a major variation to the
system because people respond to shocks and stresses in different ways, but unforeseen
opportunities for action are also shaped by the complex network of urban actors (Meijer et al.,
2013). City governance can shape how benefits, risks and vulnerabilities are managed in urban
systems (Mitlin & Satterthwaite, 2012). Especially in the global south, urban systems are
increasingly characterised by inequality between rural and urban areas as well as within urban
areas in terms of access to resources and distribution of risks (Parnell et al., 2007)
In the context of urban systems, climate change becomes a wicked problem adds another layer of
complexity, as it creates a new context of risk and uncertainty (Jackson & Senker, 2009; Meijer et
al., 2013). Climate change poses specific risks for urban systems due to their high concentrations
of people, buildings, and associated dependence on infrastructure (Lindley et al., 2006). Many
urban systems face increasing demand on resources, urban heat-island effect, drinking water
shortages and excess water runoff due to an increase in population and impermeable surfaces,
and local governments struggle to adapt to change and provide basic services in the face of
socioeconomic problems and increased health risks (McCarthy, Best & Betts, 2010; Gill et al.,
2007; Hunt & Watkiss, 2011; Meijer et al., 2013). The process of urbanisation and land-use change
is expected to exacerbate climate risks and, as mentioned in the previous chapter, the most rapid
urban growth is projected to occur along coasts, river basins and in deltaic systems, which are
most prone to climate hazards (Satterthwaite et al., 2007). Urban policy is shaped through riskassessments and changes to existing management and planning strategies to deal with these
challenges, with the aim of both mitigating the causes and adapting to the effects of climate change
(Hunt & Watkiss, 2011; Meijer et al., 2013). For complex and dynamic social-ecological systems
facing a high level of uncertainty, such as urban systems, resilience-building has advantages over
a ‘predict and prevent’ approach to addressing climate change (Walker, 2002).
Understanding urban climate resilience as an assemblage of flexibility and diversity, redundancy
and modularity, agents and systems, linked by institutions
Tyler & Moench (2012) formulated a framework for urban climate resilience by looking at how
urban systems and networks within and between them are shaped by and are shaping broader
systems, to be able to focus on interlinkages and vulnerabilities at different scales. To apply the
concept of resilience to urban climate adaptation practice, the city itself is often defined as the
unit for analysis, constituted of core systems and supporting systems. Core systems include
energy, transport, shelter, communications, water and food supply, and the ecosystems that
support these. They are critical to urban functioning and when they fail it affects the entire urban
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system. Through sub-systems - which include physical infrastructure and ecosystems that
provide key services such as food production and runoff management – networks of provisioning
and exchange are enabled which are essential to the resilience of the urban population (Little,
2002). Urban systems are increasingly dependent on complex interactions between systems, subsystems and their accompanying social systems which are vulnerable to climate change. It is
crucial to recognise their interdependencies to assess how likely it is for climate-induced stresses
to cause a system to fail because if one system fails, this can lead to cascading failures in linked
systems. This is in line with the idea of nested adaptive cycles in panarchy. Rather than relying on
the strength of individual components, Tyler & Moench (2012) found that resilient systems can
keep functioning through flexibility and diversity, redundancy and modularity and the ability to
absorb sudden shocks. The other key elements of the urban climate resilience framework are
agents and institutions (Ibid.). It is important to consider the role of agents and institutions in
urban climate resilience because the way in which urban systems evolve, adapt and change
reflects interests, needs and other underlying drivers of social behaviour which operate within a
contested and negotiated institutional context. As there is no clear definition of an urban area, an
urban system is defined by the values that shape the decisions made by its agents (Friend &
Moench, 2013). In their framework, Tyler & Moench (2012) identified responsiveness,
resourcefulness and capacity to learn as characteristics of agents that contribute to resilience are
responsiveness, and rights and entitlements linked to system access, decision-making processes,
information flows and application of new knowledge are the key aspects of institutions linking
agents and systems which should be considered in assessing whether they enhance or constrain
resilience. These characteristics should merely be seen as guidelines for thinking about complex
urban systems as contexts and conditions vary between urban systems.
Although socio-ecological systems-based resilience theory can inform urban policy discourse and
practice, there are limits to the application of resilience theory in the context of urban systems
because of a lack of frameworks for agency and equity. In the application of resilience in planning
practice, which is more prevalent than in theoretical, peer-reviewed sources, there is a lack of
theoretical rigour with regards to theoretical constructs such as panarchy as well as
characteristics of resilience such as redundancy, inclusivity and predictability (Jabareen, 2013;
Meerow & Stultz, 2016; Trundle, 2020). The application of resilience thinking in complex,
dynamic, contested and politicised urban systems has been argued to have been used as not much
more than a buzzword, rather than sufficiently addressing values such as rights, equity and justice
in the decision-making processes that shape transformations of the system and its function
(Meerow & Stultz, 2016; Davoudi et al., 2012; Olsson et al., 2015). Next to that, because resilience
theory does not have frameworks to adequately address critical issues of power, voice and equity,
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there are risks associated with the uptake of some connotations of resilience when looking at
climate vulnerability and urban poverty (Friend & Moench, 2013). The position chosen in this
thesis is to form a ‘bridge’ between the theories that address resilience thinking, and theories that
address issues of equity, voice and power. The next section in this chapter further elaborates on
the challenges that arise when trying to find this bridge in urban planning. In the solution space
chapter, the link between resilience thinking and theories that address power, voice and equity,
becomes clear through the combination of the discussion on the social implications of naturebased solutions such as the sponge city concept, and how the link to community-based adaptation
can be made through authentic dialogue.
Resilience, climate vulnerability and urban poverty
As explained in the previous chapter, vulnerability to a range of various shocks and crisis is a key
characteristic of poverty. The poor and marginalised in society are at greater risk of the negative
impacts of future climate change, but it is not always the case that people with more assets are
less vulnerable assets to the impacts of climate change than those with fewer assets (Farrington
et al., 2002). This requires new ways of thinking in the context of urban climate resilience.
Climate vulnerability can be operationalised as a function of exposure, sensitivity and adaptive
capacity. Exposure is how an urban system is exposed to changes in the climate, sensitivity is the
degree to which exposed people, places, institutions and sectors are impacted by climate change
and adaptive capacity is the degree to which people, places institutions and sectors are able to
adapt and become more resilient to climate change impacts While community members might
have a limited ability to reduce their exposure to climate change, lowering their sensitivity and
increasing adaptive capacity will reduce overall vulnerability (UN-Habitat, 2014).
When the focus in policymaking is on urban vulnerability and resilience concerning climate
change, concern with the urban poor mainly arises when poor people become poorer than they
previously were because of shocks and stresses caused by climate change, rather than because of
their pre-existing poverty. As Friend & Moench (2013, p. 110) suggest, ‘[a] policy imperative
framed as building urban resilience and reducing climate change vulnerability has significant
implications, requiring choices on how risks, vulnerabilities and impacts are distributed within
urban systems to ensure that they maintain core functions or transform in ways that enhance
resilience. Courses of action that appear logical to build overall urban resilience can often have
major negative implications for the poor’. It is therefore crucial to raise questions about the
relationship between resilience and poverty. Consider that the resilience of one person or group
of people may be the vulnerability of another person or group (Olsson et al., 2015). For example,
in the context of informal settlements a lack of institutional control can be interpreted as a
weakness in the urban system (Seeliger & Turok, 2014), but informal settlers – who are often
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migrants - have unique viewpoints and knowledge that helps them adapt to shocks and stresses
in their vulnerable situations. The value of their insider knowledge will be further addressed in
chapter 2.4., but it is clear that this knowledge forms a basis of the social resilience of urban poor
communities.
Social resilience is defined by Adger (2000, p. 16) as ‘the ability of groups or communities to cope
with external stresses and disturbances as a result of social, political or environmental change’.
The problem with efforts to build climate resilience in urban systems is that they lack effective
systems to engage with informal systems that are prevalent in rapidly growing, most climate
change-exposed cities in the Global South. Because of this, there is a lack of interaction between
endogenous (household-level) and exogenous (city-wide) efforts to increase resilience, especially
in informal settlements (Trundle, 2020). Boyd et al. (2008) rightfully emphasise that more
attention should be given to issues of power and inequality, and that the value of resilience in the
context of climate vulnerability and urban poverty lies in the conceptual requirement of resilient
systems to be based on inclusive, participatory, flexible and adaptive institutions and processes.
In the context of urban systems, resilience thinking requires additional theoretical development
to properly account for the intersection between household-level and city-wide efforts to
increase resilience. The next section will elaborate on how the voice of the urban poor can be
heard in local governance and focus on how urban planning can contribute to reducing climate
vulnerability of the urban poor.
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2.3 Reducing the vulnerability of the urban poor through the planning process
As described in the previous sections, there are essentially two paths through which the (climate)
vulnerability of the urban poor can be reduced: top-down through city-wide approaches by the
local government, and bottom-up through the household level and community-based adaptation
and grassroots resilience. Urban governance and urban planning and design are an important
means to prepare for crisis situations and their cascading effects and improve the resilience of
cities (Medd & Marvin, 2005). This section will discuss the role of urban planning in reducing
vulnerability and how the voice of the urban poor can be heard in the planning process.
Traditional as well as more contemporary literature and critics on pro-poor planning, informality,
land rights, and how to include the urban poor in the planning process will be reviewed.
2.3.1 Pro-poor planning
As discussed in section 2.1, there are several types of policy responses to urban poverty, and
differentiating between the nature of poverty, deprivation and vulnerability is important to
understand that the poor is a diverse group with varied, and sometimes competing, needs and
interests. This means that general pro-poor policy which may be beneficial to some may have no
impact on others and conflicting interests make it difficult to find the solidarity needed to build
effective civil society organisations of the poor and bring about political change (Devas, 2004). In
development literature, the term ‘pro-poor’ has gained ground in the past decades. Pro-poor
policies aim to directly target poor people – often to reduce poverty – and pro-poor policy
processes allow poor people to be directly involved in the policy process and are structured in
such a way that they lead to pro-poor planning outcomes (Curran & Renzio, 2006). To understand
how the urban poor can be involved in the planning process to reduce their vulnerability,
traditional as well as more contemporary literature and critics on pro-poor planning, informality,
land rights, and how to include the urban poor in the planning process will be reviewed.
There is a long history of policies aimed at reducing poverty and improving living conditions in
many countries in the Global South. Especially in African countries, pro-poor policies are
remarkably similar because the colonial history and aid dependency of these countries influenced
the development policies in the post-colonial era, but their effects and impacts differ widely:
while some had no effect at all, some policies managed to structurally transform their economies
and societies (Rutten, Leliveld & Foeken, 2008). There are two main reasons why pro-poor
policies might not meet desired outcomes due to the way they are designed: unequal access to
opportunities and heterogeneity among the poor. The capacity to grasp the opportunities created
by development policies tends to be unevenly spread throughout society, which means that while
many policies intend to be pro-poor, the less poor and richer people have a better capacity to
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benefit from them, leading to growing inequality between richer and poorer people. The other
reason why pro-poor policies might not benefit all poor people in a jurisdiction equally is that
poor people are often conceptualised in pro-poor policies as a homogeneous group with common
characteristics, while this does not reflect reality (Ibid.). Several trajectories of change can be
distinguished between the heterogeneous group of urban poor and the challenge for
policymakers have to determine to what extent local contexts and specific groups of poor people
should be taken into account and distinguished by pro-policies.
Providing land rights, services and infrastructure to address the needs of the poor
An important part of pro-poor policies and planning is how local governments deal with land
rights. When land is formally privatized under land title registration programmes, people with
indirect and secondary rights to land (such as women, whose deceased husband or father might
have the primary right to cultivation and nomadic pastoralists who have seasonal rights to
grazing) may lose these rights. Land rights are an important safety net for the poor under
customary tenure. On the one hand, land title registration might favour the wealthy, because they
are in a better position to deal with the relevant bureaucratic procedures, but on the other hand,
opening up the land market allows households who have inherited little or no land to acquire
land (Toulmin & Quan, 2000; Baland et al., 1999; Rutten, Leliveld & Foeken, 2008). Delivering
tenure security through a continuum of land rights would allow poor people to get onto the
property ladder and would be a foundation for capital formation. That is why as a pro-poor policy
for land administration a pro-poor land recordation system is suggested which forms better
security and protection for the poor (Zevenbergen et al., 2013).
For city governments, ensuring access to land for housing and economic activities can have a great
impact on poverty reduction. ‘Even where municipal governments do not have direct control (for
instance, in relation to land), they have levers of influence (e.g. willingness to legalize settlements
and regularize tenure, as well as adopting realistic zoning, land development regulations and
building codes)’ (Devas, 2004: p. 198). In addition, ‘[g]overnments can develop policies or
programs to reduce the cost of land with legal tenure, encourage firms to build cheaper ‘‘formal’’
housing, and encourage banks to develop affordable loan programs’ (Satterthwaite, 2020, p. 148).
As discussed in previous sections, when formal housing is not affordable, informal settlements
develop in sites that are vulnerable to pollution and the impacts of climate change, and often lack
access to services and adequate infrastructure. By providing services and infrastructure (regular
maintenance as well as initial investment), city governments can increase income opportunities
for the urban poor and reduce costs, time loss and health risks. This is a challenge because city
governments have limited resources which they would need to somehow redirect towards the
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infrastructure and service needs of the poor while maintaining the bulk capacity to support
services at the point of delivery (Devas, 2004).
Dilemmas for city governments regarding climate vulnerability and informal settlements
Regarding climate vulnerability in informal settlements, the same challenge appears. Many cities
in the Global South are especially vulnerable to climate change because of their geographic
exposure and low incomes, and the people who are most exposed to climate-related hazards are
often those least able to cope with the associated impacts due to their limited adaptive capacity.
A conventional response by the city government would be ‘to demand that homeowners and
landlords invest in bringing their existing and new buildings up to official standards and that they
help pay for the cost of connecting these buildings to infrastructure and services. To avoid
excluding those unable to afford to buy or rent formal housing, this approach would need to be
supplemented by an effective ‘‘affordable housing’’ policy and by city-wide infrastructure and
services. But this is far beyond the capacity of most city governments and is unrealistic concerning
the very large gap between the cost of the cheapest formal house and what low-income groups
can afford (Satterthwaite et al., 2020). Satterthwaite goes on to mention that the cheapest and
most effective way to build resilience to climate change impacts in informal settlements is for
local governments to support the residents with ‘upgrading’ programs. Figure 2.3.1 shows a
ladder which puts different forms of upgrading on the ranks of a ladder according to the role of
government and roles of residents, inspired by Arnstein’s Ladder of Citizen Participation (1969).
At the bottom of the ladder, there is no cooperation between residents and the local government
and this form of upgrading can actually be seen as eviction. At the top of the ladder, the local
government works together with the community and attention is paid to both adaptation and
mitigation in its upgrading programme.
Alongside different forms of upgrading to reduce the climate vulnerability of the urban poor,
there is a growing recognition of the potential role of social protection as a response to the
multiple risks poor people face, to make them more resilient to the shocks and stresses associated
with climate change. The Institute of Development Studies developed the concept ‘adaptive social
protection’ which examines the role of social protection in strengthening adaptation by
developing more climate-resilient livelihoods (Davies et al., 2009).
The differences in these forms of upgrading, the different relations between the urban poor and
the local government and the potential of adaptive social protection illustrate how important it is
to examine whether the political process enables the voice of the poor to be heard, the capacity
of city governments to respond to the needs of the poor and the impact of civil society on access
and influence by the poor.
34

Figure 2.3.1. From Eviction to Transformation: The Ladder of Different Forms of Informal Settlement
Upgrading. (Source: Satterthwaite et al., 2020).
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2.3.2 Involving the urban poor in the planning process
‘The extent to which any influence the poor have on the institutions of city government results in
pro-poor decisions and outcomes depends on the nature of the political and institutional
processes and systems within the city.’ (Devas, 2004: p. 192). Globally, there is a trend towards
decentralisation and local democracy which means urban governments have more resources and
responsibilities and an increasing ability to respond to the needs of the urban poor. However,
some authors argue that decentralization can adversely affect the urban poor by delegating the
decision-making power to the local elite, who are unlikely to be more benevolent than those at
higher levels (Manor, 1999; Platteau, 2004). This is called ‘elite capture’. On the one hand, as a
result of reducing the scope for influence of the interests of the poor at the national level and
forcing a spread of their limited organisation across local governments, decentralisation may
decrease the representation of the poor population, while the rich population can use their
political leverage at the local level (Schneider, 2002). On the other hand, decentralization
increases the scope of the poor to hold elected officials accountable and the power to influence
decisions on public spending, especially when there is a majority of poor people concentrated
within a jurisdiction, but this depends on the local circumstances and arrangements for
decentralised governance and accountability (von Braun & Grote, 2000). Through several case
studies in Africa, Asia and Latin America, Devas (2004) found that for what purpose and in whose
interests governments take action depends on the local and supra-local dimension of the political
context, the formal structures and procedures of the urban political system and the goals and
demands of and the relationships between the political actors involved. This research also
identified specific reforms that can make local governments more effective in addressing the
needs of the poor:
‘…better city-level information on poverty, environmental conditions and access to services;
overcoming the institutional and legal obstacles, such as outdated and inappropriate bylaws and
regulations that inhibit informal sector businesses and livelihood opportunities for the poor and
prevent services being provided in informal settlements; upgrading technical and managerial
skills among staff, improving management systems, and encouraging more responsive and propoor attitudes and practices on the part of local officials; extending local revenue sources,
improving systems of revenue collection and providing equitable inter-governmental transfers;
establishing more transparent budgeting systems, expenditure management and monitoring, so
as to make better use of available resources; and improving relationships with higher levels of
government so that the latter can be supportive rather than undermining, and can enhance local
level performance as well as ensuring local accountability’ (Ibid.: p. 197-198).

Some political arrangements are more likely to make the votes of the poor count and enable the
poor the influence decisions which affect them than others. For example, for a directly elected
executive mayor to get elected, a candidate can demonstrate responsiveness to the agenda of the
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urban poor in order to mobilise their votes. Another arrangement is a ward-based councillor who
can ensure a direct link between and the decisions of city government as they have some influence
on executive decisions. Both of these arrangements can be a form of clientelism, where the poor
get their interests on the political agenda by negotiating and offering political support, rather than
by right, but even clientelist arrangements can produce benefits for the poor because of their
persistence and degree of organisation (Devas, 2001).
The role of civil society
The commitment of civic leadership is an essential element in putting pro-poor ideas on the
agenda into action. Pressure from civil society may result in an emerging pro-poor agenda, but it
is necessary for the institutional context to be capable of responding to that pressure in the form
of political commitment. In some places, especially in Latin America, maintaining political
commitment can be challenging as political allegiances and previous initiatives are often
abandoned as soon as a new administration is formed after an election (Devas, 2004). Civic
education can lead to an environment where civic leaders are responsible and responsive to the
needs of the poor. This can in turn contribute to establishing an institutional framework in which
the poor are not only taken into account through favours but as a matter of routine. As such,
effective pro-poor urban governance can be achieved (Ibid.).
In some situations, it may be beneficial for the urban poor to move beyond the confrontation with
local government and instead rely on joint committees of community representatives and nongovernmental organisations (NGOs) with councillors and local government officials. NGOs can act
as intermediaries between the government and the urban poor, but they are often small and have
limited resources, and they are often distrusted by both the government and the urban poor
because NGOs are viewed as being self-interested, unrepresentative and unaccountable. When
NGOs work as a contractor for projects initiated by the government, the lines between state and
civil society blur and they have less room to manoeuvre in this role, as they are dependent and
accountable to the government, but such arrangements are an opportunity for high-profile
advocacy and institutionalizing more participatory approaches in the implementation of
government projects. Working with joint committees can help to develop inclusive decision
making and pro-poor policies, but this is challenging. With cooperative tactics, there is a risk of
co-option and disempowerment, and conflictual tactics often lead to resistance from the local
government rather than positive change (Ibid.).
Racelis (2003) found that creative adaptation is needed to meet the particular needs of the urban
poor because only when a problem is raised to the level of consciousness and is examined by
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those most affected it, it can be transformed into an understanding which can be translated into
practical action. ‘Because urban poor settlers have been targeted for demolition, resented for
taking over land illegally, and derided for their unsightly surroundings, the institutional
arrangements of governance that should respond to their needs have not developed as quickly as
needed’ (Racelis, 2003: p. 16). As a result, there are many local initiatives among the urban poor
to address their own needs by working outside the institutional framework. These locally-led
actions often helped the urban poor to get a better working relationship with the local
government, but without the institutionalisation of inclusive forms of planning, community based action often remain too localised and small-scale to be included in the decision-making
arena, and are not widely documented in academic literature (Beall, 2001; Satterthwaite, Mitlin
& Patel, 2011). These forms of grassroots initiatives and community-based adaptation will be
further discussed in section 2.5, as the few that are documented hold valuable lessons that can be
adapted to different contexts.
Social capital
The concept of ‘social capital’ is addressed in the literature on urban governance, therefore we
briefly mention this concept here. In our view, one must stay vigilant when considering the value
of social capital in the context of urban governance. Beall (2001) researched the impact of locallevel networks on beneficial outcomes for the urban poor through city governance in nine cities
in Africa, Asia and Latin America, and concluded that ‘social resources of the urban poor (family,
kinship, social networks and community-level organisation) are as much an asset for urban
development institutions and processes as they are for the poor themselves’ (Ibid.: p. 357).
Although the social resources of the urban poor can be used by urban governments and other
development agencies to benefit from or respond to public action, this does not mean that they
value the local networks of the urban poor or depend on locally-led action. Locally-led actions
seem to have mainly been used by urban governments and development agencies who are more
concerned with implementation and delivery than pro-poor processes of urban governance. While
the social capital of the urban poor provides them security in vulnerable times, it also often
excludes them from broader social processes because of class and educational differences, which
makes it more difficult to use those social resources in relation to urban governance (Wilson,
1997). Populism and clientelism reinforce existing power relations because they do not
encourage institutionalised channels of interest representation (Racelis, 2003). This means that
social capital and public action contribute to local democracy, but social capital of the urban poor
does not guarantee pro-poor governance (Beall, 2001) ‘The challenge therefore is to find a way
to connect the autonomously organized urban poor communities to either civil society formations
or political parties that can provide institutionalized channels of access to representation in the
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power structures of society’ (Karaos, 2006: p. 35). If NGOs and progressive political parties cannot
represent the needs and interests of the urban poor by performing this role, the social reform
agenda of the progressive movement might be replaced by autonomous community organisations
who act solely based on self-interests (Racelis, 2003).
Informal settlements are ill-prepared for the impacts of climate change because they are built
without formal planning, and as a result, they suffer from poor housing conditions and a lack of
infrastructure to prevent flooding, withstand heavy storms and cope with heat waves. Because
informal settlements fall outside formal laws and regulations on land ownership and land use,
planning for climate change is difficult for local governments when they have limited authority
and capacity to address the risks that these settlements face. In addition, their illegal status often
makes governments unwilling to work with them. As a result, what the IPCC terms ‘risk-reducing
infrastructure’ (paved roads, storm and surface drainage, piped water, etc.) and ‘services relevant
to resilience’ (including healthcare, emergency services, and rules of law) are often not extended
to informal settlements (Satterthwaite et al., 2020).
As rural livelihoods are increasingly exposed to the impacts of climate change, the adaptation
strategy of the mobile, rural poor is to migrate from rural to urban areas. This will further
exacerbate the problem of the number of people living in hazardous locations in cities, which are
underserviced and lack adequate housing or infrastructure (Davies et al., 2009). Without more
effective policies, ‘most of the world’s growth in urban population will be accommodated in
informal settlements’ (Satterthwaite et al., 2020: p. 143). While the greater concentration of
people might create opportunities to manage climate change risks more effectively than in rural
areas, there is an urgent need for addressing the climate vulnerability of the urban poor. Jabeen,
Johnson & Allen (2010) argue that to develop pro-poor local adaptation to climate change in
urban areas, local governments have two crucial tasks ahead of them.
1. Democratic and accountable local governance structures are necessary to ensure that
various knowledge and skills can be exchanged, needs and priorities can be identified and
collective strategies can be negotiated.
2. To achieve this, the local government must systematically engage with the community
organisations of the poor and support their short and long-term responses to climate
change. Local governments can ensure that land use planning and the development of
buildings and infrastructure takes climate change risks into account, but this requires
planning and regulatory frameworks that support mitigation efforts and reduce the
vulnerability of the urban poor and city-wide infrastructure without imposing additional
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costs on the poor or obstructing their right to the city, and prevent further development
in high risks areas.
Conclusions problem space
There is a gap in the supply of jobs and adequate and affordable housing for growing city
populations leads to informality and a vicious cycle of poverty and vulnerability. Informal settlers
are considered to fall outside the formal realm of urban planning and there is a lack of interaction
between endogenous and exogenous efforts to increase urban climate resilience. Local
governments with limited capacities cannot justify providing infrastructure or services for
informal settlers. As a result, the urban poor are most vulnerable to the impacts of climate change,
while efforts to increase urban climate resilience do not extend to address their vulnerabilities.
The next chapter will explore possible solutions and planning concepts that guide the research in
exploring the ‘solution space’ to the persistent problems mentioned in this chapter, based on
which a planning intervention for the case of Kampala can be designed.
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3 Literature Review and Theoretical Framework: Solution Space
Introduction
This chapter explores concepts that form possible solutions to the problems addressed in the
previous chapter In the first section, we will zoom in on a particular nature-based solution that is
proposed to be applied in the city of Kampala, our case study, namely the sponge city concept.
The second section will address particular topics within spatial planning on the theories of
‘community resilience’ and ‘locally-led action’. This section focuses on both ‘insider perspectives’
(involving perspectives of insiders, e.g. residents whose territory is under consideration of
planning interventions, also called ‘bottom-up’ processes within planning) and ‘outsider
perspectives’ (perspectives of others, e.g. advisors, international consultants, city-planners, or in
other words people who do not live in the designated areas and city neighbourhoods themselves).
In the third section, a particular strand in planning theory is discussed that zooms in on a specific
aspect of integrating insider and outsider perspectives in a planning process, in an interactive,
participatory manner, namely, the construction of interaction in the planning process where
“authentic dialogue” is established. In the last section of this chapter, a conceptual framework will
be constructed, specifically designed to guide the case study.

3.1 Nature-based solutions: the sponge city concept
As the project Sponge City Kampala in the context of the case study takes the sponge city concept
as a starting point, this part of the literature review will explain the sponge city concept and its
origins, how it contributes to climate resilience and how its principles relate to other naturebased solutions in urban settings. In doing so, this section will answer the question: What is the
sponge city concept and how can it contribute to improving urban climate resilience?
3.1 Sponge city concept
In literature, several approaches and urban planning concepts are proposed to deal with making
cities more resilient to climate change. In the past, cities were more able to adapt to changing
environmental conditions and increasing risks because of their temporized developments. Today,
due to rapid urbanization, cities do not have sufficient time to learn from mistakes to build
adaptive capacity. Because of high-density population growth in urban areas in many developing
countries, there is an intensive expansion of impermeable roads and rooftops and a lack of natural
flood storage in urban areas, and, an increased the number of people and assets exposed to waterrelated disasters. This lack of capacity is exacerbating increasing water-related risks due to 1)
increased heavy rainfall and frequent precipitation extremes due to climate change 2) poor urban
planning resulting in inadequate drainage systems and urban developments onto floodplains
which leads to a loss of natural water retention capacity and densification of built-up areas by
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‘filling in’ the remaining open (blue/green) spaces, which leads to increasing sealing of surface
and disruption of the natural drainage channels (see figure 3.1.1) (Nguyen et al., 2019; Chan et
al., 2018; Zevenbergen, Fu & Pathirana, 2018). The existing urban water management systems in
urbanised areas are often struggling to cope with these issues.

Figure 3.1.1 Main causes of urban flooding. (Source: Nguyen et al., 2019).

In order to manage urban water-related risks which are exacerbated by climate change and urban
growth, cities in China increase their adaptive capacity through the sponge city concept. The
sponge city concept refers to a sustainable urban development that includes flood control, water
conservation, water quality improvement, and natural ecosystem protection. As the name
implies, it tries to give the urban environment ‘sponge’ like properties in order to absorb water,
and store and release it for later purposes. This is not to be confused with the term ‘sponge city’
in migration studies, which is used to describe that cities concentrate and absorb the surrounding
rural populations like a sponge (Budge, 2005; Argent et al., 2008). The concept gained popularity
in China due to its high rate of urban flooding, water pollution and water shortages (Liu & Yang,
2012). The idea of ‘human-water harmony’ has been the guiding ideology behind all programmes
proposed by the Chinese government to resolve conflicts between human activities and water
resources. Due to the complex nature of water problems in urban areas, the sponge city
programme was proposed in 2013 as a new urban development program to manage urban
rainwater effectively (Liu, Jia & Niu, 2017). It is not surprising that such a holistic approach to
urban water management emerged in China, as Chinese religions and philosophies have
traditionally emphasised interdependencies and interconnectedness (Meyer, 2016). The term
‘sponge city’ was previously used in the context of urban water by Rooijen et al (2005), describing
how instead of using agricultural water supply from surrounding areas, stormwater runoff from
the city of Hyderabad could be used to meet urban water demand, as well as by Shannon (2008),
who proposed a ‘city as a sponge’ as an urban design project for Vinh city in Vietnam, where by
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constructing a system alternating low-land and high-land strips would allow for the seasonal
floods to contribute to the irrigation and drainage would be improved. China’s sponge city
concept represents a new mode of urban development which mimics natural hydrological and
ecological processes to protect and restore the natural environment in urban areas by
transforming traditional urban infrastructures into green infrastructures that can capture,
control and reuse precipitation (Liu, Jia & Niu, 2017; Jiang, Zevenbergen & Ma, 2018). This is
illustrated in figure 3.1.2.
In 2014, the Ministry of Housing and Rural-Urban Development, the Ministry of Water Resources
and the Ministry of Finance launched the sponge city programme together with local
governments. Thirty cities were selected as pilot sites for the sponge city programme, each of
which annually received 400-600 million yuan in government funding – although local matching
was required and public-private partnerships were recommended - to mainstream urban ﬂood
risk management into their urban planning policies and designs by turning them into sponge cities
(Liu, Jia & Niu, 2017; Jia et al., 2017). The general objective of these sponge city projects is to
mitigate the effects of urban development on natural ecosystems and to solve urban waterrelated problems (Li et al., 2018; Wang et al., 2018; Nguyen et al., 2019). By giving cities the
appropriate legal frameworks and planning tools, their capacity to absorb, infiltrate, collect, store,
purify and drain rainwater can be restored. As such, sponge cities are not only a way to prevent
flooding by infiltrating excess stormwater, but by reusing rainwater they can help to mitigate the
impacts of droughts by making up for a deficit in the water supply. The expected benefits of the
Sponge City Programme are reduction of economic losses (reduced property damage and
destruction due to flooding), improved livability of cities and that it fosters and creates
investment opportunities in upgrading of infrastructure and innovative technologies (Nguyen et
al., 2019; Zevenbergen, Fu & Pathirana, 2018).
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Figure 3.1.2. Functions sponge city concept. (Source: author. Adapted from Chan et al., 2018).

The sponge city concept is a sustainable approach to urban water management that evolved from
traditional urban water management models. Since 3000 BC, societies have been using urban
water management to collect rainwater and avoid flooding. During the Roman Empire, population
growth increased the demand for water and pipe networks were constructed to import and
distribute the water in the cities and release wastewater back out of the city. With the industrial
revolution, water resources were contaminated by industrial wastewater, and in response, a
wastewater system was created to purify polluted water so it could be safely distributed as
drinking water again. Sewage treatment and drainage systems have become more sophisticated
as they evolved over the centuries (Burian & Edwards, 2002; Sedlak, 2014). While urban water
management was traditionally more narrowly focused on only flood mitigation and rainwater
collection, the next generation explored the multi-purpose possibilities of drainage systems. The
aim is to solve the problems previous water systems were unable to address by replacing
outdated water infrastructure with integrated systems that include management of both quantity
and quality of water resources, as well as biodiversity and recreational purposes (Nguyen et al.,
2019; Sedlak, 2014; Fletcher, 2014).
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As urban water management became increasingly complex in the past decades, the terminology
describing its principles and practices has become increasingly diverse to convey the objectives,
approaches and benefits of these new, more integrated approaches. This represents a cultural
change in the discipline, where multiple objectives drive the design and decision-making process
to address the complex needs of urban and industrial expansion and climate change, but it also
increases the potential for confusion and miscommunication (Fletcher et al., 2014).
The sponge city concept follows a trend of increasing development of other nature-based
solutions addressing urban water problems since the 1990s, particularly in the U.S.A., the E.U.,
and Australia (Zevenbergen, Fu & Pathirana, 2018; Fletcher et al, 2014). There is a certain amount
of overlap between the sponge city concept and several other approaches, including green
infrastructure, integrated urban water management, water-sensitive urban design, sustainable
urban drainage systems.
Low Impact Development is an approach that aims to achieve or maintain the natural hydrology
in an area, which is the balance of a site’s runoff, infiltration, and evapotranspiration before
development, by designing with nature. This approach has mainly been used in North America
and New Zealand to minimize the costs of stormwater management by making use of the layout
of a site and integrated control measures (US Environmental Protection Agency, 2000).
Water-sensitive urban design (WSUD) originated in Australia and by managing the urban water
cycle as a whole, this concept tries to change the impact of urban development on the natural
water cycle (Mouritz, 1996; Whelans, Maunsell & Thompson, 1994). ‘Water-sensitive’ behaviour
reflects that water is valued as a finite and vulnerable resource of critical importance to
livelihoods and the environment. Urban design is the process of shaping streets, neighbourhoods
and cities through planning and architecture to create functional, attractive and sustainable
urban systems. The idea is that by combining ‘water-sensitive’ and ‘urban design’, water
resources can be used more efficiently, resulting in beneficial economic, social and environmental
outcomes. ‘Blue-green cities’ are almost synonymous with WSUD but are more common in the
urban water discourse in Europe. A blue-green city aims to combine water management and
green infrastructure by recreating the natural water cycle to contribute to urban water
management (O’Donnell, Lamond & Thorne, 2017). WSUD and blue-green cities are quite similar
to the sponge city concept in that they both embrace water sustainability and environmental
protection, and through urban design, they aim to harness the benefits of the natural water cycle.
Sustainable urban drainage systems (SUDS) are technologies that complement ‘grey’
infrastructure with natural processes to offset the excess stormwater runoff resulting from
urbanisation. SUDS technologies promote infiltration, detention, retention, and treatment of
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water as close as possible to the source. SUDS are the UK equivalent of American Best
Management Practices and both focus on stormwater, which is one component of the urban water
cycle, whereas WSUD and sponge city look at the water cycle as a whole (Zevenbergen, Fu &
Pathirana, 2018).
Integrated urban water management (IUWM) is a broader principle than concepts that focus on
stormwater management alone, as it encompasses the management of water supply,
groundwater, wastewater, and stormwater and it looks at the interactions of the various
institutions involved in the management of the urban water cycle (Rogers, 1993; Fletcher et al.,
2014). IUWM acknowledges the importance of the water cycle as a coherent and many-faceted
system and aims to integrate the management of different sub-systems of the urban water cycle.
Green infrastructure is the broadest approach in this list of nature-based solutions addressing
urban water problems. Green infrastructure is an interconnected network or natural areas and
open spaces, designed to conserve the natural ecosystem and deliver ecosystem services
(Benedict & McMahon, 2006). It makes use of natural systems in urban planning with naturebased solutions, which can provide important ecosystem services such as water treatment and
filtration of pollution, cooling of urban temperatures and flood risk reduction.

Figure 3.1.3. Classification of terminology related to nature-based solutions addressing urban water
problems (source: author. Adapted from Zevenbergen, Fu & Pathirana, 2018; Fletcher, 2014).

In figure 3.1.3, these approaches are compared to one another in terms of specificity (from
specific techniques to broad principles) and primary focus (focusing on urban stormwater
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management or the urban water cycle as a whole). This way it becomes visible where the sponge
city concept fits in. The sponge city concept has considerable overlap with WSUD, Low Impact
Development, SUDs, BMPs, Integrated Urban Water Management and Green Infrastructure, while
these concepts vary in specificity and primary focus. Compared to other concepts, the unique
aspect of the sponge city concept is that it does not only focus on stormwater management but
also addresses water restoration and purification and water releases for drought reduction
(Nguyen et al., 2020).
The overlap with other concepts means that the sponge city concept can draw inspiration and
learn lessons for its design and implementation from the practical experiences with concepts such
as low-impact development, SUDS and green infrastructure (Zevenbergen, Fu & Pathirana, 2018).
3.1.2 Sponge City Technologies and Previous Experiences
There are many advanced urban rainwater management technologies applied in constructing
sponge cities to ensure infiltration, detainment, storage, purification, utilisation and discharge of
rainwater (Liu, Jia & Niu, 2017). These include a citywide series of components such as green
roofs, sunken greenbelts, water-permeable paving, regulative ponds, biological retention
facilities, cisterns and constructed stormwater treatment wetlands, creating a spongy urban
fabric (Chen et al., 2015; Li et al., 2017a; Jia et al., 2017). While most of the individual technical
components are also used in Low Impact Development, WSUD and SUDs, the sponge city
approach uses an aggregation of these well-established individual components under the
umbrella of comprehensive water-oriented urban planning. This means what is new about the
sponge city concept compared to these other nature-based solutions is how these all components
are constructed and distributed on a city-wide scale, and how they are integrated into urban
development (Köster, Reese & Zuo, 2019). It is important for new infrastructure of a sponge city
be connected to and operated in close interaction with the existing built environment, such as the
existing drainage systems and urban water bodies. From an urban development perspective,
three distinct zones can be identified in the development of a sponge city, each of which requires
a different strategy (Figure 3.1.4).
The first zone is the historical centre of the city, where the oldest building stock can be found. To
protect historical buildings in this zone, the preferred strategy is to “accept and accommodate”.
In general, floodwater will be prevented to enter this zone from the surrounding areas during
heavy rainfall, but in exceptional circumstances, excessive rainwater can enter this zone in a
controlled way along a predetermined path.
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Figure 3.1.4. Schematic presentation of a typical layout of sponge city construction in a typical Chinese city
and associated strategies related to the different zones. (Source: Zevenbergen, Fu & Pathirana, 2018).

The second zone is an established urban zone facing rapid densification. The existing urban fabric
in this zone is ‘adapted and retrofitted’ and aligned autonomous urban regeneration processes.
This strategy might take decades to be completed, but in this way, the health of waterways can be
restored, flood risk is mitigated and public spaces have created that harvest, clean and recycle
water. The third zone is the periphery with newly built areas on the urban fringe. In this zone,
the preferred strategy is to create “water-sensitive developments” from scratch, where new
urban development has to incorporate sponge city technologies (Zevenbergen, Fu & Pathirana,
2018).
Looking at the experiences of other nature-based solutions to urban water management, there
are positive and negative aspects to be considered for the implementation of the sponge city
concept. Sponge cities have benefits beyond improved urban water management. The approach
contributes to the development of green infrastructure using rainwater, delivering important
ecosystem regulation services. The sponge city technologies are flexible and serve multiple
functions (Li et al. 2017b) as they create urban green spaces which regulate air pollution, improve
biodiversity and contribute to noise reduction and carbon storage (Derkzen et al., 2015). These
elements can also mitigate the urban heat island effect because urban temperatures are cooled
down and humidity is increased by additional green space, which helps to regulate the urban
microclimate. In addition, the green infrastructure in a sponge city improves livability because it
improves accessibility of public green spaces as a sociocultural service (Grunewald et al. 2016),
which also has multiple health benefits such as stress reduction, improved mental health,
improved cognitive functions, reduced cardiovascular morbidity, and a general reduction in
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mortality (Ekkel and Vries 2017; WHO 2016). There are also risks associated with the
construction of a sponge city: the multifunctionality of the sponge city facilities (e.g. playground
and stormwater retention) may have an increased danger potential, selecting highly allergenic
trees for green spaces can result in an increased occurrence of allergies and asthma and green
spaces can host disease vectors (e.g. stagnant water where mosquitos can multiply) and vermin
(Jia et al., 2017). It is necessary to have appropriate quality control for the functions of storing
and delivery of rainwater to ensure its safe usage (Köster, Reese & Zuo, 2019).
There is a lack of literature explicitly discussing the social aspects of the sponge city concept, but
comparisons can be made with the implementation of other nature-based solutions. Planning
large-scale infrastructure that can help a city face future climatic and socio-economic changes is
a difficult task because of the interconnections between social, ecological and infrastructure
systems which are often governed by overlapping administrative boundaries of diverse local
government agencies in urban areas (Morison & Brown, 2010). This means designing a sponge
city can also present problems of governance. The environmental and socioeconomic context
determines which benefits of sponge city technologies are most relevant on and around the site
where they are implemented. Green interventions that enhance cultural services are likely to gain
public support (Andersson et al., 2015). Nevertheless, resistance to the sponge city concept is not
unforeseen, considering that green infrastructure interventions do not necessarily only have
positive outcomes and the sponge city concept is rather novel and therefore largely unproven in
terms of suitability and cost-effectiveness (Fenner, 2017; Jia et al., 2017). Inequalities may arise
within an urban area between those who experience benefits and those who experience negative
outcomes as a result of the construction of sponge city, and trade-offs may have to be made
between the level of provision of different benefits (Ibid). There might be inequality between
neighbourhoods, but outcomes can also be experienced differently based on factors such as age,
gender and socioeconomic status (Von Dohren & Haase, 2015).
‘To shape water-resilient urban environments requires an integrative and dynamic design, which
necessitates holistic, coordinated cross-sector planning and the engagement in knowledge cocreation of stakeholders committed to common objectives.’ (Jiang, Zevenbergen & Fu, 2017: p.
525). In China’s public policy there is limited coordination between related functions and the
sponge city programme is governed in a top-down fashion by several government agencies who
operate at different levels and have diverging interests and focus (Jiang, 2015). The
implementation of pilot sponge cities in China showed that it was necessary to involve a large
variety of actors, but this proved to be challenging because of China’s governance structure (Jia
et al., 2017). Besides, China’s water management sector is engineering-oriented and there was
little experience with holistic approaches to stormwater management before the sponge city
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programme (Jia, Yao & Shaw, 2013). Due to inertia of traditional approaches and the associated
resistance to change, local government officials in pilot sponge cities were sometimes slow to act
despite the technical guidelines provided by the central government (Jia et al., 2017). With
regards to the funding of the sponge city programme, in addition to public funding and local
matching, public-private partnerships were recommended, as mentioned earlier. However,
because the concept is rather new and there is limited quantitative information on the social and
environmental benefits of the sponge city projects, it is difficult to make a business model that
attracts investments from the private sector (Jiang, Zevenbergen & Fu, 2017).
From the experiences with the sponge city programme in China, it became clear that there was a
need to improve the willingness to change, and it was left to the local level to overcome the lack
of close cooperation between agencies (Jia et al., 2017; Köster, Reese & Zuo, 2019). Joint,
coordinated efforts and engagement of multiple stakeholders across sectors in the design
approach of sponge cities are difficult to apply in practice without a coordinated institutional
framework (Dhakal & Chevalier, 2016).
Regarding the technical aspects of implementation, the sponge city programme showed that the
technical guidelines of the central government were not sufficient for local implementation, while
it is critical to take into account local conditions in the planning and design phase given the
diverse situations of Chinese cities to achieve more effective and appropriate planning
interventions (Li et al., 2017a). There was a lack of site-specific technical guidance (Jia et al.,
2017) and insufficient time to plan locally adapted technologies. The pilot sponge cities were
sometimes rushed through physically visible projects in a short period to be able to show results,
but unrealistic and inappropriate planning significantly increases the risk of poor project quality
(Sharma et al., 2016; Jiang, Zevenbergen & Fu, 2017).
A critique from the European perspective was that because there is limited opportunity to
influence or correct the maintenance of ongoing large-scale projects in China, the scientific
support is lagging in the execution of the sponge city concept. The construction of the pilot sponge
cities focused on the Low Impact Development approach in city cells in order of magnitude, rather
than working on an embedded integrated urban water system. This means that in practice the
constructed sponge cities followed a less holistic and city-wide approach than in theory. Further
embedding of the theory in practice, scientific monitoring and better coordination between
planners and implementation actors can provide important inputs to improve sponge cities,
while also ensuring that local conditions are taken into account in the design and construction
(Köster, Reese & Zuo, 2019; Jia et al., 2017).
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The implementation of the sponge city concept outside of China is limited, but there are examples
of (small scale) sponge city projects in Nantes and Chicago (Zhang, 2017) and Kajiado and Kitui
in Kenya (Viawater, 2018a; Viawater, 2018b, NIA et al., 2019). In order to advance the sponge city
concept to improve climate adaptation in cities in the Global South, several valuable lessons can
be drawn from the experiences in Kenya. The implementing agencies chose two pilot towns in
Kenya to demonstrate the sponge city concept as a new way of planning, and the comparison
resulted in the development of guidelines for similar sponge city initiatives, which can be used as
a key for scaling the concept. They found that in a challenging environment it is necessary to have
a permanent presence on the ground of the lead partner and that processes concerning landscape
and behaviour take up considerable time. For future projects, they recommend creating a
platform which enables working more closely with the local government and other stakeholders
towards concrete planning and to incorporate existing business ventures into the plan. In this
way, dynamic interactions between stakeholders and partners can be facilitated and problems
can be discussed and solved together. To prove the sponge city concept it might be better to work
in a more densely populated area such as a city (Ibid.). The insights from practical experience are
relevant to the context of cities in the Global South, showing that a platform for cooperation with
stakeholders will yield more appropriate projects for the local context.
The sponge city concept is well-grounded in urban hydrology and sustainable stormwater
management science, and the approach has a strong potential to systematically address
environmental problems associated with urbanisation and climate change. Limited governance
capacity, experience and current knowledge posed a constraint for China’s ambitious sponge city
policy agenda to tackle the fundamental complexity of these interrelated issues (Jiang,
Zevenbergen & Fu, 2017).
Reviews of the implementation of the sponge city concept and comparisons with other urban
nature-based solutions give an insight into how these theoretical frameworks can be used to
address climate vulnerability. However, without addressing the equity of climate adaptation,
these theoretical frameworks fall short in adequately addressing the persistent problems of
climate vulnerability of the urban poor. The sponge city concept can thus be enriched as a holistic
planning intervention by adding a social element in theorising the concept.
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3.2 Community Resilience and Locally-Led Action
This section will address the role of community-based adaptation and grassroots resilience in
reducing vulnerability. As mentioned in section 2.3, the climate vulnerability of the urban poor
can be addressed with top-down institutional approaches through the planning process or with
bottom-up approaches at the household or community level through locally-led action. This part
of the literature review will explain what locally-led actions such as community-based adaptation
and grassroots resilience are, how they have been applied in urban contexts and how they can
contribute to reducing climate vulnerability of the urban poor. In doing so, it aims to answer the
question How can community-based adaptation and grassroots resilience contribute to reducing
the climate vulnerability of the urban poor? In this section, the question will be answered from a
literature point of view and example of their application around the world, but the case study in
Kampala will also contribute to answering this in an empirical way.
This will help to better understand the advantages and challenges of such bottom-up approaches
to urban climate resilience. While community organisations can identify needs and implement
localised actions, it is important to understand the role of the local government to support these
strategies with suitable infrastructure and services for them to be effective.
3.2.1 Locally-led action
Improving urban climate resilience generally falls within the responsibility of local governments,
but in cities in the Global South with prevalent poverty and limited capacity, the risk-reducing
infrastructure and services relevant to reducing climate vulnerability are not extended to
informal settlements, where a substantial proportion of the population lives and where risk and
vulnerability are often highly concentrated. In urban contexts, much of the risk exposure of these
groups comes from deficiencies in the provision of infrastructure that cannot be addressed
independently, and as a result, low-income residents often take risk-reducing measures
themselves (Satterthwaite et al., 2007). The capacity of local governments to manage climate
adaptation in contexts of urban poverty is especially limited when cities are fragmented and have
high levels of informality (Soltesova, 2011). When the local government cannot represent the
needs and interests of the urban poor, it falls to individuals, households and community
organisations to address their pressing issues – such as climate vulnerability - on their own,
outside the institutional framework (Satterthwaite, 2020).
Locally-led action is an increasing trend in climate adaptation, as can be seen through the
increasing number of grassroots initiatives which contribute to the resilience of cities (Meijer et
al., 2013) and through dynamic and contextualised action such initiatives can be responsive to
the experiences, goals, and needs of a diverse set of actors, including the urban poor (Soltesova,
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2011). In grassroots initiatives, defined as ‘communities of activists and organisations initiating
bottom-up action for sustainable development showcasing a willingness to challenge current
practices in society’ (Meijer et al., 2013: p. 7), communities work on a non-professional basis on
a wide range of sustainable action. Even if their actions are on a local scale, a trend becomes
visible as grassroots initiatives organise events and intervene in the built environment in cities
all over the world. This emergence of grassroots initiatives on sustainable action indicates that
there is a growing awareness of climate change-related issues, and an increased willingness to
act (Ibid.). By localising social, political and economic interdependencies, grassroots initiatives
respond to the needs of their community, which raises the question of how they contribute to
solving the complex issues that urban systems face. Cretney & Bond (2014) argue that the
increasing presence of autonomous activism represents a mobilisation of radical politics of
resilience with the potential to provide practical alternatives to the prevailing political and
economic environment.
Community-based adaptation
Community-based adaptation (CBA) aims to reduce the climate vulnerability of the poor in lowand middle-income countries by involving them in the practices and planning of adaptation. As
described by Forsyth (2013), ‘[CBA] adds to current approaches to adaptation by emphasizing
the social, political, and economic drivers of vulnerability, and by highlighting the needs of
vulnerable people’ (p. 439). CBA addresses groups that are highly vulnerable to climate change
because of poverty and because they live in areas that are already prone to shocks such as floods
or droughts. Adhikari and Taylor (2012) present a holistic framework for CBA, emphasising
disaster risk reduction, development of resilient livelihoods, capacity development and
addressing the underlying causes of vulnerability as the key elements required for successful
adaptation at the community level. To reduce the impacts of increasing climate-related natural
disasters it is essential to understand the extent of vulnerability of a community or household.
The capacity of local civil society and governmental institutions to support communities in
adaptation efforts needs to be improved so that communities can be empowered and the
underlying causes of vulnerability can be addressed (Ibid.).
Community-based adaptation is an approach that fits well in the context of climate adaptation in
urban poor communities in the Global South, but in the past, it mainly focused on rural
communities (Swalheim & Dodman, 2008). The process of community-based adaptation is based
– as the name implies – on the knowledge and perception of a community to cope with climate
impacts. By participating in decisions that affect their own lives, local people can contribute what
they know about their territory and define challenges in such a way that solutions can be tailored
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to more appropriately address the specific context, rather than relying on the findings of climate
science or adopting adaptation practices imposed from above. Community-based adaptation is
effective because it draws on local knowledge. It is more cost-effective to involve local people and
resources rather than import them, and it is more sustainable to let the community handle the
day-to-day management of adaptation methods (Ibid). Looking at how the urban poor are already
coping with their climate vulnerability, is becomes clear that their strategies operate at different
levels: individual (household), community (neighbourhood) or institutional (citywide or
beyond). How these can be distinguished in the case study in Kampala will be elaborated upon in
the conceptual framework in section 2.7. Coping strategies at the neighbourhood level require
cooperation at the community or institutional level. Collective action is needed for improving
roads, drainage and sanitation systems, and improvements to open spaces, which helps to reduce
the frequency and magnitude of disaster events. As mentioned in section 2.3, much of the riskreducing infrastructure is dependent on cooperation with the institutional level (e.g. a community
drain needs to be connected to the city-wide drainage system), which means that some of the
most effective adaptation strategies may be beyond the control of the local community alone and
will only succeed if supported at higher levels (Jabeen, Johnson & Allen, 2010). Building long-term
partnerships is essential because community organisations are in a better position to identify
needs and implement localised actions, but the local government controls the infrastructure and
services needed for these strategies.
Grassroots resilience
Grassroots resilience is another theory of locally-led action to climate adaptation, describing the
evolving adaptive capacities and social resilience often led by informal communities in urban
settings (Amoako, 2018; Twum & Abubakari, 2019; Dobson, Nyamweru & Dodman, 2015). It is in
essence similar to community-based adaptation, but in practice, this concept has been applied
more frequently in an urban context. To deal with the complexity of urban systems, grassroots
resilience uses a community social resilience framework (Amoako, 2018), which is based on the
adaptive governance framework to build social resilience (as discussed in section 2.2) to natural
hazards by Djalante et al. (2011). The social resilience of a community can be assessed using
social, economic and political indicators as proxies (Adger, 2000). As can be seen in figure 3.2.1.,
community-based multilayered institutions, who administer, regulate, manage, mediate, and
shape the adaptive capacities of communities to climate change-related disasters. The support of
community-based organisations, NGOs and other international development and donor agencies
is an important social resource for communities in informal settlements, which they can use to
claim legitimate urban citizenship and to make their voices heard and build social resilience.
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Figure 3.2.1.. Community social resilience framework. (Source: Amoako, 2018)

The communication mechanisms between communities and their leadership and other
institutional stakeholders are the socio-political alliances on which urban poor communities can
build their social resilience (Amoako 2016; Grant 2009). Self-organisation and network exist in
many informal communities and range from the spontaneous organisation of residents
responding to climate-related disasters to well-coordinated local mobilisation based on common
interests. These self-organised networks provide channels for bargaining and create a social
arena for community-level engagements, and although they are not necessarily recognized by the
local government, they can form pressure groups within informal communities, which are useful
in building social resilience (Lindell 2010). Continuous learning and innovation are another
important basis for building social resilience, based on the social memory of previous climaterelated disasters and transfer of knowledge within informal communities, and the interactions
with various stakeholders in planning and disaster risk reduction.
In many low- and middle-income countries, local governments focus on addressing pressing
short-term issues and have a limited capacity which is why there is not much attention to climate
change action involving community-based organisations despite its likely long term benefits.
When responsibilities are decentralised to local governments it is essential that the central
government also allocates appropriate resources to local governments to ensure their local
capacity, which means that if adaptation funding is not directed to local governments and
community organisations they often lack the capacity to support local adaptation methods. At the
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same time, locally owned adaptation projects through community-based adaptation are usually
more cost-efficient and sustainable, so the allocation of adaptation funding to such projects can
be justified (Swalheim & Dodman, 2008). Allowing for opportunities for improvised, selforganised responses to climate adaptation can contribute to improving the resilience of an urban
system, but it is necessary to actively enable co-creation of new services by all of the stakeholders
within city communities in order to systematically make a citizen-centric approach possible
(Meijer et al., 2013). The combination of good local governance and appropriate funding flows
are a prerequisite to the success of urban adaptation because willingness of the local government
to support adaptation to all its citizens cannot accomplish this without adequate resources
allocated by the central government. For an urban adaptation strategy to be pro-poor, local
governments must see the urban poor as active participants in identifying and helping implement
solutions to the challenge of climate change, rather than illegal citizens outside their remit
(Swalheim & Dodman, 2008).

2.5.2

Implementation & evaluation of previous experiences

Satterthwaite (2020) identified specific measures to reduce hazards and to reduce risk by
reducing exposure and vulnerability to hazards in informal settlements and linked this to the IPCC
figure on the interaction between climate-related hazards and the vulnerability and exposure of
human and natural systems (Figure 3.2.2). Reducing disaster risk is an anticipatory approach:
households can reduce their climate-change-related risks by living in a safe location, having a
safe, structurally sound house, and having risk-reducing infrastructure. Transformative
adaptation refers to urban systems integrating development disaster-risk reduction, and climate
change adaptation policies and investments within an understanding of the need for mitigation
and sustainable ecological footprints (IPCC, 2018). In the context of informal settlements there
are limits to adaptation, considering that for example flood risks which manifest itself in informal
settlements may require watershed management in the wider region to tackle the source of the
problem, going far beyond the scope of upgrading programs in the informal settlement
(Oppenheimer et al., 2015). Even after all the measures to reduce hazards and risks and to
address the needs of vulnerable populations have been implemented there remain residual risks.
Considering how adaptive cycles of different systems are connected as explained in section 2.2,
there is a need to enhance climate resilience at different scales and with a range of different
measures to reduce climate vulnerability of informal settlements. It is important to have a mix of
measures to anticipate, reduce, accommodate, and recover on individual and household level
(homes, assets, and livelihoods), community and settlement level and settlement-city-regional
links. Many climate-change impacts within informal settlements depend on city-wide
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infrastructure (e.g. flood management is related to city-wide drainage infrastructure and landuse management), which is why settlement-city-region links are especially important
(Satterthwaite, 2020).

Figure 3.2.2 Addressing Hazards, Risks, and Vulnerable Populations in Informal Settlements. (Source:
Satterthwaite, 2020, adapted from IPCC, 2014).

Reviewing the literature on previous experiences with locally-led action for climate adaptation in
the Global South is relevant for the case study of Kampala to learn from them and to be able to
compare and reflect on the experiences of other cities. An experience with locally-led action for
climate adaptation which is relevant in the context of climate vulnerability of the urban poor in
cities in the Global South is in Accra, Ghana. As in many other cities with a high degree of
informality, local governments in Accra issued eviction notices and evacuation threats to their
informal residents living in low-lying areas to manage flood risk. This kind of approach has been
proven unsuccessful but is adopted time and again instead of alternative approaches to
controlling urban informality (Owusu & Afutu-Kotey, 2010). Because local governments
prioritise the protection of their commercial and administrative areas during a flood event,
informal settlements are less prioritised while they are the most affected by floods because of
their locational disadvantage and high vulnerability. As a result, communities living in informal
settlements in flood-prone areas have local mitigation measures and responses shaped by
incremental learning to adapt to flood events, which makes them adamant about evacuation
threats (Douglas et al., 2008; Twum & Abubakari, 2019). The informal settlers in Alajo in Accra
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made modifications to the built environment: they raised the foundations of their buildings and
used sandbags to prevent flood waters from entering houses and destroying property, and
safeguard their most critical valuables by storing them in high places which they created by
stacking blocks and furniture. Without any involvement of government disaster agencies, the
informal settlers rely on self-help and rescue those who are in danger because of flooding using
locally manufactured boats. Another strategic flood mitigation measure adopted by the informal
settlers is that the households in Alajo clear waste from their respective drains during the rainy
season to ensure the free flow of water (Ibid.).
In the informal settlement Korail in Dhaka, Bangladesh the households focus on impactminimising actions rather than preventative actions, because they are financially constrained to
settle on safe locations on higher lands, and therefore encroach on the water’s edge which is
susceptible to flooding. The impact-minimising actions are similar changes in the built
environment like in Alajo, Accra, and through experience, they have become an integral part of
regular practice in Korail. During flooding and water clogging, the inhabitants of Korail avoid
temporary relocation to a safer area, because they consider the risk of not being able to return to
their assets and social and livelihood networks later.

Instead, they rely on their faith -

“emotionally oriented strategies of adaptation” (Wamsler, 2007) - and each other to get through
the disaster, by sharing services, food and money with unaffected neighbours and using
temporary measures to live above the flood level. As in Alajo, there are community-level
initiatives in Korail as well to clear waste from the clogged drainage channels, which are
sometimes supported by NGOs which are helping to construct and maintain drainage facilities in
the area (Jabeen, Johnson & Allen, 2010). To cope with increased heat, households in Korail tradeoff between a light and a fan in order to keep the same payment for their power usage, and people
use improvised insulating materials to reduce the heat from corrugated iron sheet roofing and
partitions. In Korail people regularly save with savings groups or an NGO, as an important coping
strategy is to save money and building materials throughout the year for preparing for and
rebuilding after any climate-related disaster (Ibid.).
Moser et al. (2010) conducted a study on pro-poor climate adaptation in Mombasa, Kenya and
Estelí, Nicaragua, and found that collective action to protect community assets was not as
widespread as adaptation measures for households and small businesses, because the collective
community concerns were not the primary focus of all residents in the informal settlements.
However, in Mombasa, collective responsibility was recognised over water wells, which are
critical collective assets and constant maintenance is required to build resilience against
contamination of drinking water. In Estelí, it was more difficult to organise community adaptation
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for collective assets because the transience of the residents and tensions created by newly elected
leaders and new community organisational structures led to a lack of cohesion in the community.
Additional strategies that were found to be used by the urban poor to reduce their climate
vulnerability in different cities in the Global South include diversifying income sources, storing
valuable assets that can be sold during difficult times and the development of social support
networks in their communities (Wamsler, 2007, Huq & Reid, 2007). Social support networks are
less prevalent in urban contexts because they have less traditional systems governing social
interactions than in rural contexts, and families might not be able to establish these networks
because of the transience of inhabitants in an informal settlement (Jabeen, Johnson & Allen,
2010). The support networks of rural-urban migrants living in informal settlements contribute
to building social resilience by the exchange of knowledge, technology and remittances with their
different regions of origin, which can trigger innovations and increase the flexibility, diversity and
creativity of communities’ climate adaptation measures (Scheffan, Marmer & Sow, 2012).
In these examples, as well as Project Lyttelton, a grassroots initiative in New Zealand, the
activities of the community have nurtured self-reliance. As a result, there is a sense of autonomy
as the communities feel empowered to take the fate of the community into their own hands, and
the communities take control over the disaster response without consent from those in power
(Cretney & Bond, 2014). However, locally-led action in urban poor communities in cities in the
Global South is constrained by their limited resources and the lack of formal support for their
activities. As can be understood from the conclusions drawn in section 2.3, the local government
must have a pro-poor perspective for community-based adaptation and grassroots resilience
initiatives to be supported at the institutional level. While formal and planned adaptation allows
local governments to draw on scientific knowledge to map and predict climate risks, informal
adaptation has an important learning-by-doing mechanism, which means that local governments
can make use of indigenous knowledge systems built up from the historical experience of
informal settlers to contextualise the adaptation process and to generate community ownership
and commitment (Jabeen, Johnson & Allen, 2010). Informal communities evolve and learn to
survive all physical, political and socio-economic stresses in urban systems and are therefore able
to reduce their vulnerability (McFarlane, 2011). Communities are an integral part of urban
climate resilience and need to have the ability to organise themselves to set in motion the
adaptation to change needed in the urban system. Each disruption involving people is different,
which is why resilient responses need to mix formal and planned responses and informal and
locally-led responses (Meijer et al., 2013). Support to locally-led climate adaptation requires a
better understanding of the differentiated impacts of responses to climate change among
different groups in society and the autonomous coping strategies of the urban poor. Integrating
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local knowledge to define patterns of vulnerability, supporting collective saving schemes and
insurance and combining adaptation plans with development strategies will help local
governments to mainstream locally-led adaptation into formal adaptation plans effectively and
equitably (Jabeen, Johnson & Allen, 2010).

3.3 Authentic dialogue
The previous sections discussed the dilemmas, as well as the opportunities and challenges of
involvement of the urban poor in the planning process to improve their climate resilience. This
gave a first insight into how to tackle participation in the design of the holistic planning
intervention that can be applied in the context of cities in the Global South facing urban climate
risks, with prevalent poverty, and low adaptive capacity.
To understand how the vulnerable urban poor can be part of a holistic planning intervention to
enhance their resilience to expected climate change, this section will discuss discussed how
participatory planning can contribute to insider perspectives to be voiced to tackle persistent
context-specific problems. Building on the argument that authentic dialogue is important to have
democratic decision making in collaborative governance and planning a conceptual framework
will be used to understand how the urban poor can be involved in such authentic dialogue
between stakeholders.
As a result of the literature review in the previous sections, the persistent problems of poverty
informality and climate vulnerability are better understood to address them appropriately. As
mentioned in section 2.1 Urban Poverty in the Global South, professionals and poor people
construct different realities which makes it challenging for an outsider to grasp the underlying
problems of poverty (also considering entitlement and vulnerability), informality and climate
vulnerability in a given context.
Many informal settlers are rural-urban migrants who, as mentioned in section 2.2 Climate
vulnerability of the urban poor, have unique viewpoints and knowledge that helps them adapt to
shocks and stresses in their vulnerable situations. Because migrants embody ‘geographies of
movement’ and display an ‘otherness’ within their new environment, they provide a unique
perspective on the form and function of urban systems (Silvey & Lawson, 1999). Lawson (2000)
studied the analytical power of the complex subjectivities and plural identities of migrants caused
by their experiences of living in multiple and contrasting places and found that migrant narratives
have theoretical power beyond their own unique stories. “Their ambivalent stories bring to the
surface the contradictions of capitalist growth, which can only be spoken by those on the margins”
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(Ibid.: p.186). The plural identity of migrants becomes stronger as a larger proportion of ruralurban migrants finds employment in the informal economy rather than formal labour markets
(Kearney, 1986). If we want to better understand the role of informal urban sub-systems in
climate resilience and urban function, the ‘insider view’ of informal settlers can be a valuable
source of information (Scheffran, Marmer, & Sow, 2012).
Healey (1997) presented in her book the dilemmas of collaborating and fragmented societies and
proposed a way in which planning institutions, processes and decisions can be reshaped into a
new form of governance - collaborative planning - to be able to deal with a multitude of cultural
and political communities. Isaacs (1999) argued that dialogue has to be authentic, rather than
rhetorical or ritualistic in order to achieve collaboration among stakeholders with different
interests. Innes & Booher (2003) argue that authentic dialogue can generally not be achieved
through legally required public participation, but rather by collaborative participation. The
authors distinguish between four models of planning and policy making, each with a different
degree of responsiveness to diversity and interdependence among interests. The technical model
is about convincing policy makers through analysis what is the right course of action to respond
to a single set of goals, and it works best in contexts where there is neither diversity nor
interdependence among interests. The political influence model works well with diverse interests
because it focuses on co-opting players so that they will all agree to a common course of action,
but little or no horizontal dialogue takes place among interests. The social movement model
recognises the importance of interdependence among a coalition of interests and individuals. It
converts players to a vision around which the social movement is organized, but does not deal
with the full diversity of interests. In the collaborative model, stakeholders with diverging
interest can coevolve to a common understanding where they can learn from each other. While
the four models each have different strengths, the collaborative model is best suited to deal with
both diversity and interdependence because it tries to be inclusive and to explore
interdependence in the search for solutions. Instead of ignoring or overriding interests, it seeks
solutions that satisfy multiple interests and because of that allows for genuinely collectively
beneficial solutions to complex and controversial problems (Innes & Booher, 2000).
This is in line with the findings of Ostrom (1990), that the most collaborative and self-organising
examples of resource management were most likely to produce durable and sustainable
outcomes. Collaborative planning can contribute to go beyond the ‘outsider view’ of the
implementing agency of adaptation plans and to gain insight into the ‘insider view’ of those who
are affected most by the adverse consequences of climate change. Acceptance, trust and
cooperation are increased through co-creating a holistic planning intervention by including
´insiders´ in the design process through authentic dialogue (Bonner & Tolhurst, 2002) and the
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intervention can be designed in such a way that it tackles persistent context-specific problems
and responds more adequately to the experiences, goals and needs of the actors.
Choi (2014) developed a conceptual framework for the behavioural foundations of authentic
dialogue which can be seen in figure 3.3.1 This framework considers epistemic, social, and
compassionate information processing as three dimensions of authentic dialogue that
incorporate both reason and emotion. Together, the three dimensions of information processing
motivation facilitate a better deliberation process and when they are only partially realised, there
are certain shortcomings, as can be seen in this figure. P1 through P5 represent the theoretical
propositions for the interconnectedness among the dimensions and their consequences.
Epistemic information processing motivation is “the willingness to expend effort to achieve a
thorough, rich, and accurate understanding of the world, including the group task or decision
problem at hand” (De Dreu, Nijstad, and Knippenberg, 2008: p. 23). Social information processing
motivation is “the individual preference for outcome distributions between oneself and other
group members” (Ibid.: p. 23). Compassionate information processing provides a moral basis for
authentic dialogue as it can link the individual and the community because compassion helps
people internalise the suffering of others with the knowledge that they may encounter a similar
situation in the future (Nussbaum, 1996; Forester, 1999).

Figure 3.3.1. Conceptual framework of authentic dialogue. (Source: Choi, 2014).

Through authentic dialogue in deliberative democracy, different social goals come together as a
sense of solidarity emerges (Chambers, 2003). By contrast, in a voting-centric democracy, public
decisions are based on the aggregate of individual preferences without any necessary dialogue
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among undersocialised citizens (Granovetter, 1985), and as a result minority ideas are not
adequately discussed. Simply endowing minorities with the same opportunity to be heard will
not necessarily lead to more egalitarian decisions, as authentic dialogue requires a sense of
community and compassion. By explicitly considering the emotional dimension of dialogue,
emotionally rich modes of speech, such as narration or storytelling, can be a valuable form of
authentic dialogue in public forums (Forester, 1999: Choi, 2014).
In order to address the complex set of challenges that cities with unplanned city extensions,
informal settlements, urban poverty and low adaptive capacity in the Global South face in the
context of increasing occurrences of floods, droughts and heat stress, creating space for authentic
dialogue is essential to enable the urban poor to voice their interests and concerns, and to merge
insider and outsider perspectives to create a deeper understanding of the problems and how to
address them. This research project intends to incorporate the conceptual framework of
authentic dialogue to see how the urban poor can be involved in decision-making with other
stakeholders to address their needs and to co-create sustainable and equitable solutions to
climate adaptation.
Conclusions solution space
There is a need for a combination of nature-based solutions and locally-led action to advance the
sponge city concept to be able to address the climate vulnerability of the urban poor in cities in
the Global South. Translating Raworth’s (2017) Doughnut Economy from the global (economic)
level to a city-scale can illustrate why the sponge city concept on its own falls short in addressing
the vulnerabilities that the urban poor face (Figure 3.3.2.). The exacerbated contribution of cities
to climate change overshoots the outer ring of the doughnut – the ecological ceiling. Beyond this
ring lie the degradation of cities’ supporting ecosystems and the exacerbated impacts of climate
change on urban systems. Below the inner ring – the social foundation – lie critical human
deprivations such as the lack of food, water and education. The formal urban governance domain
falls short in addressing the social inequity experienced by informal settlers. Between the two
rings is the Doughnut itself, the space in which the needs of the all the city’s inhabitants can be
met within the ecological means of the city’s supporting ecosystems. This can be rephrased as
ensuring urban climate resilience for all.
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Figure 3.3.2. Doughnut economics applied to urban climate resilience (Source: author, adapted from
Raworth, 2017).

The sponge city concept emphasises staying within the upper limits of the cities by making use of
the city’s natural hydrology and ecosystem services while addressing the issues caused by rapid
urbanisation and limited capacity. The application of the sponge city concept has typically been
rather top-down in its planning process, implemented through exogenous efforts to build urban
climate resilience. The planning process can be enhanced by supporting endogenous efforts to
reduce climate vulnerability and to combine insider and outsider perspectives and knowledge
through authentic dialogue. This will be conceptualised in the next section.
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3.4

Conceptual framework

In this section, the conceptual framework is constructed as it is applied to the case study. The
theoretical concepts discussed in chapters 2 and 3 are operationalised through this conceptual
framework to answer the main research question: How can the sponge city concept be advanced
to address climate vulnerability of the urban poor, specifically those who live in informal settlements
of metropolitan cities in the Global South like Kampala?
The vulnerability of the urban poor is the problem to be studied within this case, where the urban
poor represent the central unit of analysis in the context of the city of Kampala, with its own
context-specific socioeconomic systems, political systems, natural systems and built
environment. To visualise the context of the case study in Kampala, Trundle’s (2020) conceptual
framework for engaging with informal climate resilience offers valuable insights (Figure 3.4.1).
The author uses the migrant household as his central unit of analysis. As a large part of the
population living in informal settlements in Kampala are rural migrants, the migrant dialectic and
the rural to urban transition are also important aspects to consider to identify the contribution of
informal urban sub-systems to urban climate resilience (Scheffran, Marmer & Sow, 2012). The
scales of urban governance structures and system boundaries and dynamics correspond to what
has been found in the theoretical section of this thesis, where the exogenous (city-wide) efforts
to reduce climate vulnerability are informed by outsider perspectives and influenced by wider
top-down governance, while informal communities – who fall outside the formal urban
governance domain – are informed by insider knowledge (traditional knowledge, resources and
social structures in combination with their daily experiences and generational wisdom) to create
endogenous (household level) efforts to reduce climate vulnerability at the community-level in
their informal systems. They come together in the interface with community and householdbased non-institutional structures, supported by civil society organisations. This is where
authentic dialogue can not only be used to facilitate interaction between exogenous and
endogenous efforts to reduce climate vulnerability, but mutual support of efforts can be found
and can lead to the cocreation of new solutions that address the complex set of challenges of cities
in the Global South.
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Figure 3.4.1. Conceptual Framework – Engaging Informal Climate Resilience (Source: Trundle, 2020).

This interface can be understood by combining Amoako’s (2018) community social resilience
framework and Choi’s (2014) conceptual framework of authentic dialogue. This is illustrated in
Figure 3.4.2. The epistemic information processing dimension of authentic dialogue corresponds
to the continuous learning and innovation, which is one of the bases for building urban climate
resilience and reducing climate vulnerability of the urban poor, based on the social memory of
previous climate-related disasters and transfer of knowledge within informal communities, and
institutional memory of the interactions with various stakeholders in formal urban planning. The
social information processing dimension relates to the communication mechanisms between
communities and their leadership and other institutional stakeholders, which are the sociopolitical alliances on which urban poor communities can build their urban climate resilience. The
compassionate dimension relates to the transition arena where local governments, informal
communities can come together with bridging organisations such as community-based
organisations, NGOs and other international development and donor agencies to build a sense of
solidarity and work towards common goals.
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Figure 3.4.2. Conceptual framework for authentic dialogue for the interaction between exogenous and
endogenous efforts to reduce climate resilience of the urban poor. (Source: author).

This is how we arrive at the conceptual framework used in this master research project is applied
in figure 3.4.3. In this conceptual model, the arrow Deeper understanding of the problem on the
left corresponds with the research aim of creating a platform for authentic dialogue which
involves the vulnerable poor urban population and merges the insider and outsider views to
create a deeper understanding of the prevalent problems in the context of climate vulnerability
of the urban poor. The arrow Solution Space corresponds with the research aim of advancing the
sponge city concept by including insights from other nature-based solutions in urban settings, as
well as locally-led action such as community-based adaptation and grassroots resilience
approaches. These two parts come together in the designing of a holistic planning intervention
that can be applied in the context of cities in the Global South facing urban climate risks, with
prevalent poverty, and low adaptive capacity, the desired output of which is to improve climate
resilience. The next section sets out the methodological steps taken to explore these issues in
practice.
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Figure 3.4.3.. Conceptual framework applied to the case study in Kampala

68

4. Methodology
This chapter describes the research strategy, research methods, validity and reliability
and ethical considerations of this master thesis.

4.1 Research strategy
The research strategy gives directions to the researchers' thoughts and efforts and this enables
them to conduct the study in a systematic manner (Ritchie et al., 2013). This master research
project adopts an instrumental case study as its research strategy. An instrumental case study is
used to provide insight into an issue or helps to refine a theory (Stake, 1995). This thesis will
provide a deeper insight into the persistent problems of climate vulnerability of the urban poor
in cities in the Global South with low adaptive capacities. The theory that is refined through this
thesis is the sponge city concept. The case, which is the urban poor in Kampala, embedded in their
context, plays a supportive role, helping us to understand how to co-create a holistic planning
intervention that improves climate resilience in this type of setting. The case study research
strategy is therefore considered appropriate as it allows for a comprehensive study of the
problem in question. According to Stake (1995), the instrumental case should be primarily about
the extension of experience, which is best facilitated through a qualitative research approach
emphasizing richness rather than generalisability. The research strategy for the empirical
analysis of the case study is guided by the four questions it aims to answer:
1. How does climate vulnerability manifest itself in Kampala and what factors contribute to
the severity of impacts of climate change? (literature research, interviews);
2. What is the current situation of climate adaptation and what are the coping strategies of
the urban poor in Kampala? (interviews, policy analysis and secondary case material);
3. What places in Kampala are most vulnerable in terms of socioeconomic vulnerability and
climate impact? (interviews and geocoding, spatial analysis, secondary case material);
4. How can the most vulnerable places and people be included in a holistic planning
intervention (Sponge City project Kampala) to improve their climate resilience?
(interviews, secondary case material).
4.2 Research methods, data collection and data analysis
The vulnerability of the urban poor is the problem to be studied within this case, where the urban
poor represent the unit in the context of the city of Kampala, with its own context-specific natural

systems, political systems, socioeconomic systems, and built environment. By generalising the
results of the case study in the city of Kampala, this thesis can be valuable for other cities in
developing countries, where similar challenges are prevalent.
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Due to COVID-19 travel restrictions, field research on-site in Kampala was no longer possible and
the research methods needed to be adjusted so that all methods could be conducted remotely,
relying on online connections rather than physical ones. Through a remote research internship
at RAIN Foundation East Africa in Kampala, the researcher was able to make these online
connections. The outcome of the research internship is the proposal of the Sponge City project
Kampala. The UN-Habitat Vulnerability Assessment approach served as the basis of the new
research design. The research design aims to use local voices as much as possible given the
circumstances.
UN-Habitat Vulnerability Assessment approach
In 2014, UN-Habitat developed the Planning for Climate Change guide which gives a strategic
values-based framework for urban planners to better understand, assess, and act on climate
change at the local level. The guide outlines a systematic, community-based approach to decision
making that incorporates local objectives to help determine priorities and allocate scarce
resources - such as time, money and skills- to achieve agreed-upon goals. It promotes a
participatory planning process that integrates local participation and good decision-making and
provides practical tools for addressing climate change through different urban planning
processes (UN-Habitat, 2014).
This approach is well suited for planning the sponge city project in Kampala because it is
specifically targeted to the needs of planners in low-and middle-income countries where the
challenges are unique and the stakes of planning for climate change are particularly high.

Figure 4.1. The relation between climate vulnerability, exposure, sensitivity and adaptive capacity
(Source: UN-Habitat, 2014).

Vulnerability assessment is an important step in the process of planning for climate change. The
vulnerability assessment is based on the vulnerability framework, as illustrated in Figure 4.1,
which describes how the vulnerability is a function of exposure, sensitivity and adaptive capacity.
Exposure is how an urban system is exposed to changes in the climate, sensitivity is the degree to
which exposed people, places, institutions and sectors are impacted by climate change and
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adaptive capacity is the degree to which people, places institutions and sectors are able to adapt
and become more resilient to climate change impacts. Sensitivity can be seen when as a result of
flooding one house might be destroyed and another might be fine, as some houses have a much
weaker physical infrastructure.. Similarly, during a heatwave, elderly and young and sickly people
are more likely to die of heat risk because they have high levels of sensitivity. In this framework,
exposure and sensitivity are combined with the slightly more complicated idea of adaptive
capacity – this might be something like access to emergency services, but it could also be access
to general knowledge about disaster preparedness. While community members might have a
limited ability to reduce their exposure to climate change, lowering their sensitivity and
increasing adaptive capacity will reduce overall vulnerability. Written as a basic formula,
Vulnerability = (Exposure + Sensitivity) – Adaptive Capacity. If you take those three things into
account, you can start to look at hotspots within a city. The illustration is a simplification of reality
and there are many scenarios possible combining exposure and sensitivity – e.g. high exposure
and limited sensitivity, or limited exposure and high sensitivity – with adaptive capacity.
From this, it follows that the vulnerability assessment consists of five tasks: 1) exposure analysis
2) sensitivity analysis 3) adaptive capacity analysis 4) summary vulnerability assessment 5)
preliminary adaptation options identification. The vulnerability assessment for Kampala was
conducted through desk research using climate and weather data, geodata, academic literature,
policy documents, interviews with key stakeholders and consultation with the core planning
team. The core planning team refers to colleagues assisting on this project from RAIN foundation,
where the researcher did her remote research internship.
Quick scan: mapping and profiling vulnerable places and people
The approach proposed in Planning for Climate Adaptation, which is primarily intended to be
used by city planners, but also by land management and social development professionals,
elected representatives, non-government professionals, civil society groups, donor agencies and
academics, needed to be adapted for this master thesis project, which needed to be conducted
remotely and within a limited timeframe and no allocated funds. This meant that the application
of the UN-habitat Vulnerability Assessment approach had to be limited and converted to a quick
scan to identify and profile vulnerable neighbourhoods. Using this quick scan have advantages
precisely because it can be performed quickly, remotely, and with limited resources. After
performing a quick scan to identify and profile vulnerability hotspots, resources can instead be
allocated to the implementation of the project (e.g. to be spent on licensing, regulation,
supervision and enforcement) instead of a longer analysis process, or the deep scan can move to
the implementation phase. Based on the UN-habitat Vulnerability Assessment approach, the
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‘quick scan’ used for the empirical research of this instrumental case study consists of the
following steps:
1. Stakeholder Identification and Analysis. In this step, a complete list of all potentially
relevant stakeholders is compiled, and their interests in this context will be analysed. The
stakeholders that agree to be part of the stakeholder advisory group will be the
respondents of the stakeholder interviews.
2. Weather and Climate Change. Available weather and climate information of Kampala will
be reviewed to analyse past trends, and projections of climate trends will be reviewed to
better understand future changes. Through online interviews, the stakeholder advisory
group and the core planning team will be asked about their observations of weatherrelated changes in Kampala, the primary and secondary impacts of these changes and the
root causes of climate change hazards.
3. Hazard Mapping. After making an overview of current and potential future climate and
weather hazards in Kampala, the places where these hazards occur (i.e. the exposed
locations) will be identified through interviews with the stakeholder advisory team and
consultations with the planning team, complemented by academic literature of previous
case studies in Kampala serving as secondary case material.
4. Institutional Capacity & Policy Analysis. The rapid institutional assessment questionnaire
of UN-Habitat’s Planning for Climate Change toolbox will be used to identify how climate
change affects local government service delivery. An analysis of existing policy documents
related to climate vulnerability in Kampala will give an overview of the approaches of
different institutions and governance on different levels.
5. Adaptation & Coping. The general adaptive capacity assessment form of UN-Habitat’s
Planning for Climate Change toolbox will be used to develop an overview perspective of
the adaptive capacity of Kampala. In addition, the interviewees will be asked observations
of adaptation and coping in Kampala, complemented by secondary case material.
6. Vulnerability Hotspots. Vulnerability ‘hotspots’ will be identified by overlaying geospatial
data about the following categories:
1. Natural Hazards
2. Rapid Population Growth
3. Critical Infrastructure
4. Socioeconomic Sensitivity
5. Informal Settlements
An additional source of data that is used for determining the vulnerability hotspots are
the vulnerable locations mentioned in the interviews with the local stakeholders, which
can be geocoded using Atlas.ti. The use of qualitative methods to obtain more spatial
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information can have an added value when the available geodata is limited, as is often the
case in cities in the Global South, or to verify the findings of the spatial analysis, especially
when the analysis is performed without a visit to the field.
7. Hotspot Profiles and Recommendations. Based on the previous step, vulnerability hotspots
will be identified. In this steps, from analyses of the areas based on a combination of what
was said in the interviews and secondary data (academic literature, project reports, policy
documents, geospatial data) profiles will be drawn for each of these hotspots, and
recommendations will be formulated based on their specific context. This step was not
part of the UN-Habitat Vulnerability Assessment but was added to the quick scan
approach because it is a valuable addition in the context of proposing a holistic planning
intervention which targets climate vulnerability in the most vulnerable areas in the city.
In this way, the differentiated contexts of the vulnerability hotspots become clear with
their own risks, vulnerability and impacts, and recommendations are made on how to
address the context-specific challenges within the holistic planning intervention.
Data collection
Starting with a literature review will give a synthesis of the work previously done on climate
vulnerability in Kampala. This will help to avoid reinventing the wheel and to identify gaps in the
current understanding. In this way, the researcher can identify how their research can advance
knowledge. Through desk research, secondary data will be used to conduct preparatory research
to firstly create a better understanding of the case’s context: its natural systems, political systems,
socioeconomic systems, and built environment. Secondly, by using secondary data information
can be gathered on the current status of the vulnerability of various locations in Kampala, coping
measures and government response.
The secondary data that will be used to create a better understanding of the context are:


Academic literature and project reports will be reviewed to gain insight on the findings of
previous research and projects conducted in Kampala relevant to this case study;



A number of relevant policy documents will be analysed to understand the policy
framework within which stakeholders act. Policy analysis will be used to assess the
institutional capacity of Kampala;



Geospatial data gathered from various sources and institutions will be used to conduct a
spatial analysis of Kampala using geographic information systems to create a better
understanding of the context and to identify vulnerability hotspots.



ATLAS.ti will be used to code and analyse academic literature and policy documents, as
well as the interviews. Geospatial data will be analysed using ESRI ArcGIS by overlaying

73

relevant shapefiles and comparing them to the interviews which are geocoded with
ATLAS.ti.
The field research draws the methods for stakeholder interviews and vulnerability hotspot
mapping of Kampala on the UN-Habitat Vulnerability Assessment approach from the Planning for
Climate Change guide, using the Delphi method for the stakeholders to reflect on the aggregate
results as it was not possible to organise a workshop or focus group as is prescribed in the guide.
Stakeholder analysis and interviews may contribute to an understanding of the various prevailing
perspectives on problems, challenges, and possible solutions. To bridge the distance between the
interviewer and the respondents in Kampala, interviews with the stakeholder advisory group and
consultations with the planning team were conducted over Skype or WhatsApp calls.

Figure 4.2. Steps in the research process using the Delphi method. (Source: author)

For the consultation with the various stakeholders and the core planning team, the Delphi method
will be used, as illustrated in Figure 4.2. The Delphi method is a systematic and interactive process
of interactive research used to arrive at a group opinion. This means that the interviews with the
stakeholders will be complemented with a second-round of inquiry with the stakeholders in the
form of a questionnaire. In the questionnaire, participants are presented the aggregates results
of the anonymous response of the previous round so they can indicate to what extent they agree
with this and add their comments to this. This means that the interviews are individual, but the
participants can respond to the “group response” of the first round. The rationale for using
multiple rounds of research phases is that this research process can gradually lead to consensus
or near-consensus on the collection of informed judgement on issues that are highly context and
expertise-specific or future-oriented (Adler & Ziglio, 1995). Although participants are
interviewed and surveyed individually, this method can facilitate dialogue between participants
– even if they are from diverse geographical locations - while preserving anonymity (Linstone &
Turoff, 1975; Adler & Ziglio, 1995). Participants in research using the Delphi method remain
unknown to each other, unlike in focus group discussions, which can be useful for mitigating the
effects of power relationships, groupthink, and it can prevent the group opinion from being
dominated by a particular individual or sector (Fletcher & Marchildon, 2014). A Delphi survey
74

most commonly uses a rank-ordered or Likert-type scale, the scale depending on the type of
questions to be asked, e.g. an ordinal response scale could be ranging from not important to most
important (Belton et al., 2019).
Because the most vulnerable areas in Kampala will likely have limited geospatial information,
additional interviews with people outside the stakeholder advisory group and the core planning
team will be conducted with representatives of organisations that have access to geospatial
information in informal settlements, for example through community mapping and voluntary
mapping from satellite imagery. These will include Red Cross Uganda, Humanitarian Open Street
Map team Uganda and GeoYouthMappers.
4.3 Validity and reliability
Reliability and validity are used to evaluate quantitative studies, which have a “purpose of
explaining”. Qualitative studies have the purpose of “generating understanding”, which
corresponds with the deeper understanding part of the conceptual framework of this master
thesis. Stenbacka (2001) argues that the difference in purposes of studies makes the concept of
reliability an irrelevant and misleading concept for evaluating qualitative research. For an
inquirer to persuade their audience that the research findings of their inquiry are worth paying
attention to, the quality of a study should be judged by its own paradigm’s terms (Healy & Perry,
2000). Whereas reliability and validity are the essential criteria for the quality in quantitative
paradigms, credibility, transferability, dependability and confirmability essential criteria for
quality in qualitative paradigms (Lincoln & Guba, 1985).
Credibility in qualitative research is roughly parallel to the internal validity in quantitative
research. The adequate operationalisation of the research questions and its concepts is especially
relevant for internal validity, to ensure that their study measures or tests what is intended (Van
Thiel, 2014).
Transferability is the extent to which the findings of one study can be applied to other situations,
and it most closely corresponds to external validity in quantitative research. Since the findings of
this master thesis will be specific to a number of individuals in a particular environment, it is
difficult to demonstrate that the findings are also applicable to other situations and populations.
As the aim of the instrumental case study is to advance the sponge city concept to design a holistic
planning intervention that can be applied in the context of cities in the Global South facing urban
climate risks, with prevalent poverty, and low adaptive capacity, it is important to consider the
findings of this case study in Kampala in the broader context of cities in the Global South with
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similar characteristics. To evaluate whether similar projects and methods conducted in different
environments would be of value, one must consider that a localised approach will be used in order
to determine which methods are most feasible. This means future researchers in other contexts
have to make ‘personal judgments of the degree to which findings are sufficiently similar to their
own situations (judged from the thick description) to warrant testing for the viability of local
application (testing for localization rather than the more usual generalization)’ (Guba & Lincoln,
2001, p.6).
Dependability in qualitative research most closely corresponds with reliability in quantitative
research. For qualitative research to be dependable, the processes within the study should be
reported in detail so the methodological decisions made can be understood. This will enable the
research design to be viewed as a ‘prototype model’ which a future researcher can use to repeat
the work, if not necessarily gain the same result (Ibid.).
Confirmability in qualitative research is roughly parallel to the objectivity in quantitative
research. It is difficult to ensure objectivity in qualitative research but to determine the extent to
which constructions, assertions, facts, and data can be traced to their sources, it is important to
take steps to ensure that the findings are the results of the experiences and ideas of the informants
and that evaluation of findings are arrived at by considering solid evidence. This can be done by
verifying whether the steps of the research are appropriate through the examination of the raw
data and the processes used to compress them (Ibid.).
4.4 Ethical considerations
Because of the nature of qualitative, an ethical challenge can arise in the interaction between
researchers and participants as they are personally involved with one another in different stages
of the research. That is why it is important to adhere to specific ethical guidelines, which can help
researchers face ethical challenges in all stages of the research from designing to reporting
(Sanjari et al., 2014). Some important ethical concerns that should be taken into account include
anonymity, confidentiality, informed consent, researchers’ potential impact on the participants
and vice versa (Munhall, 1988). A researcher knows the identity of the respondents, but to ensure
anonymity the researcher can take steps to protect that identity from being discovered by others
and to ensure confidentiality the researcher can take steps to ensure that what has been discussed
will not be repeated, in such a way that it can be identified who said what (Wiles et al., 2006).
Anonymity and confidentiality of the respondents were assured in this research project by
storing the recordings and transcripts of the interviews on a portable drive locked with a

76

password, and during analysis, the names of the respondents were coded (as Respondent A, B, C,
etc.) in a random way to preserve anonymity.
An integral part of research ethics in different fields is informed consent. For qualitative research,
it is critical to specify in advance which data will be collected and how the date will be used
(Hoeyer, Dahlager & Lynöe, 2005). The researcher is responsible to inform the research
participants in comprehensible language of the nature of the study, the participants’ potential
role, the identity of the researcher and the funding organisation, and the objective of the research
(Orb, Eisenhauer & Wynaden, 2001).
In this research project, informed consent of the participants was ensured in several stages of the
research. When the respondents for the stakeholder advisory group were recruited, they were
sent an email with information about the research, clarifying the nature of the study, the identity
of the researcher and the organisation (RAIN Foundation), the objective of the study (sponge city
project Kampala) and the role of the participant in the stakeholder advisory group. At the
beginning of each interview, the researcher asks for their spoken consent for the interview to be
recorded and the information to be used for the research.
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5. Case Study
This chapter describes the findings of the case study, starting with the background context of the
case. This is followed by sections organised as described in the research strategy, each addressing
one sub-question:
1) Climate vulnerability and impacts in Kampala. How does climate vulnerability manifest itself in
Kampala and what factors contribute to the severity of impacts of climate change?;
2) Climate adaptation in Kampala and coping strategies of the urban poor. What is the current
situation of climate adaptation and what are the coping strategies of the urban poor in Kampala?;
3) Identifying and mapping vulnerable places and people. What places in Kampala are most
vulnerable in terms of socioeconomic vulnerability and climate impact?
4) Profiling and including vulnerable places and people in the planning process. How can the most
vulnerable places and people be included in a holistic planning intervention (Sponge City project
Kampala) to improve their climate resilience?
Kampala: Context
The setting of the instrumental case study of this master thesis is Kampala, the capital and the
largest city of Uganda. Around 75% of Uganda’s 43 million inhabitants live in rural areas. The
urban population is concentrated in the Greater Kampala Metropolitan Area which has a
population of 6.7 million people (UBOS, 2019). Between 2015 and 2020, Uganda had an annual
urbanisation rate of 5.7% (CIA World Factbook, 2020).
Kampala is built on seven hills with wetlands and swamps in its valleys and streams that flow into
Lake Victoria. One would expect Kampala to experience an equatorial climate because of its
proximity to the equator, but because of the city’s high altitude (average 1120 meters above sea
level), its relief, its long distance from the sea and proximity to the large water mass of Lake
Victoria, Kampala has a tropical climate with two rainy and two dry seasons. Kampala experiences
heavier precipitation from August to December and from February to June, the latter period
seeing substantially more rainfall per month. The heaviest amount of precipitation is in April,
averaging around 169 millimetres of rain (World Meteorological Organization, 2019). Around
15% of the surface area of the Greater Kampala Metropolitan Area used to be either permanent
or seasonal wetlands, but they have been reduced in size and function due to pollution and the
wetland areas have largely been converted to infrastructure and industrial, commercial and
residential (both formal and informal) areas.
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Figure 5.0.1. (left) Uganda: Population size per subcounty and number of households living below the
poverty line. (Source map: author, data: Uganda Bureau of Statistics); (right) Kampala Capital City
Authority proper, Greater Kampala Metropolitan Area and Kampala Special Planning Area additions.
(Source: KCCA,2012)

In the past decades, corresponding with explosive population growth and urban migration, the
scale and character of urban development in Kampala have changed dramatically. The area of
developed land within Kampala increased from 27% to 78% between 1989 and 2010, and as a
result, the quality of the wetlands and other key environmental assets have degraded (White et
al., 2015). Spatial analysis based satellite images from 2010 indicated that the remaining patches
of wetlands constitute approximately 9% of the surface area of Kampala (KCCA, 2017). As a result
of the encroachment on the wetlands, there are floods in Kampala during heavy rains because the
wetlands lost their filtering and retaining capacity (Gumm, 2011).
The city’s capacity to provide adequate housing, public services and an adequate number of jobs
in the formal economy for its growing population has been severely challenged. Because of this,
Kampala is characterised by urban sprawl and an increasing number of informal settlements.
Climate change is adding further strain to Kampala’s ability to address urban environmental
problems. Rising temperatures and increased climate variability make it more difficult to predict
the weather, as heavy precipitation is starting to occur more frequently in times when it is not
expected, such as the months that are typically part of the dry season. The rainstorms in Kampala
are highly localised and spatial variability makes it challenging to deliver reliable flood warnings.
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Stakeholder identification and analysis
Following the UN-Habitat climate vulnerability assessment framework, a stakeholder advisory
group was formed after a stakeholder identification exercise, which can be found in Appendix I.
Having a complete listing of stakeholders is the first step in identifying important, major
stakeholders, forming a stakeholder advisory group, and identifying where and how different
stakeholders could participate.
The stakeholders in table 5.0.1 were identified as relevant for the Sponge City Project. The
stakeholders marked in green already agreed to be part of the stakeholder advisory group and
participated in interviews which were used for the climate vulnerability analysis of Kampala. To
account for the stakeholders that were not able to participate in the interviews, policy documents
and secondary case material including interviews with these stakeholders were used to inform
the research about the stance of these stakeholders.

Stakeholder

Type of Organisation

Main concern/ interest

Urban governing authority

Solid waste management, clogged drainage
channels

Executive arm of the national
government

Kampala is vital to Uganda’s economy

Central government ministry

Water
management
and
protection
environmental resources in Kampala

Ministry of Lands, Housing
and Urban Development

Central government ministry

Manages urban
construction

National Environment
Management Authority

Government agency with
supervisory and monitoring role

Managing wetlands and floodplains

National Water and
Sewerage Corporation

Government-owned water supply
and sanitation company

Manages sanitation and water supply

Kampala Capital City
Authority
Uganda Prime Minister’s
Office
Ministry of Water and
Environment

Uganda
Authority

Meteorological

Makerere University

Semi-autonomous government
authority for weather and climate
services
Public institution for higher
education

Uganda Baati

Private sector roofing company

IDEAS for Uganda

Non-Governmental Organisation

ACTogether

Non-Governmental Organisation

GIZ

development

and

new

Weather forecasting systems
Academic knowledge and projects
Knowledge of roof construction (green roofs
are a proposed Sponge City technology)
Urban agriculture, possible synergy with
rainwater harvesting technologies of Sponge
City Project
Organises settlement forums to help informal
settlers indicate the priorities of their
communities and gathers information on the
settlements which is relevant for planning

International Development and
Cooperation Agency of the German Funding for relevant projects
government
Table 5.0.1. Identified relevant stakeholders for the Sponge City Project in Kampala. (Source: author).
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5.1 Climate vulnerability and impacts in Kampala
5.1.1 Weather and Climate Change
Between 1900 and 2009, the observed temperatures in Uganda showed an increase in average
annual temperature of 1.5°C, meaning that every decade the temperature increased by
approximately 0.2°C. The observed annual rainfall in Uganda varies between 500 and 2800
millimetres, averaging at 1180 millimetres. Since 1990, the severity and frequency of extreme
weather events such as droughts and floods has increased, affecting over 5 million people in
Uganda - over 4 million have suffered severe droughts, about 1 million affected by floods (IGAD,
2010). The precipitation in Kampala is convective, which means it is generally more intense, and
of shorter duration, than stratiform precipitation. The rainstorms are particularly localised
(covering less than 10km2) and particularly damaging because they are difficult to predict and
prepare for (KCCA, 2017). Although there no significant increase was observed in total annual
precipitation (Ibid.), the climate variability in Kampala has increased and predicting rainfall has
become even more challenging because heavy precipitation is starting to occur more frequently
in times when it is not expected, such as the months that are typically part of the dry season
(Ibid.). For Kampala specifically, the average near-surface temperatures increased by around 1°C
between 1979 and 2005 (data from European Centre for Medium-range Weather Forecast
(ECMWF), analysed by ERA-Interim) (See Figure 5.1.1).

Figure 5.1.1. Monthly mean temperatures in Kampala, 1979-2005. (Source: data from European Centre for
Medium-range Weather Forecast (ECMWF), analysed by ERA-Interim.)
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Several studies show evidence that Uganda as a whole is experiencing observable shifts in rainfall
and temperatures (Kizza et al., 2009; DEWPoint, 2012; FEWSNET, 2012; Mubiru et al., 2012;
Nsubuga, Olwoch & Rautenbach, 2014; Kilimani, 2012; Markandya, Cabot-Venton & Beucher,
2015). Mubiru et al. (2012) indicate that farmers characterize the rains during the March-AprilMay season to be short, localised and with occasional hot and dry spells. Nsubuga, Olwoch &
Rautenbach (2014) report that dry spells are increasing in Uganda. Water resources are a proxy
for climate variability, and Uganda’s increasing climate variability has been detected in
fluctuations during e.g. the drought period of 2005, which correlated with water levels of Lake
Victoria dropping 1 metre below the 10-year average (Ibid.; Kull, 2006). Both the frequency of
heavy rainstorms - leading to floods - and the lack of precipitation - leading to droughts - have
increased (KCCA, 2017). Existing data do not provide reliable information on specific heavy rains
and spatial variability makes precise forecasting difficult and makes it challenging to deliver
reliable flood warnings (Douglas et al., 2008).
Projected changes
Climate projections are based on representative concentration pathways (RCPs), specifically
scenarios RCP4.5 and RCP8.5. RCPs are four trajectories of greenhouse gas concentration adopted
by the Intergovernmental Panel on Climate Change (IPCC) for its fifth Assessment Report (IPCC,
2014). RCP4.5 is an optimistic scenario, showing a moderate level of mitigation of greenhouse
gases, resulting in some global shifts in climate patterns. RCP8.5 is more of a “business as usual”
scenario in terms of carbon dioxide (CO2) emissions, in which far less mitigation takes place,
resulting in much stronger global climate changes (Riahi et al., 2011).
In Uganda, the average temperatures are projected to increase between 2°C and 5°C from now
until the end of the 21st century. Rainfall is projected to decrease, and while the DecemberJanuary-February season will be wetter as the wet season September-October-November will be
extended, this will result in significantly drier conditions for the rest of the year. Projected annual
rainfall totals will differ a little from what is presently experienced under the moderate RCP4.5.
Rainfall is projected to decrease (within a range of less than 10 percent from current rainfall)
over most of Uganda, with slightly wetter conditions over the west and north-west. Under the
extreme RCP8.5 scenario, projected annual rainfall total changes are very similar to that of the
RCP4.5 projections, and therefore still close to what is currently observed. For both scenarios,
seasonal rainfall in the December-January-February season is projected to increase up to 100%
from the present, which is indicative of a longer wet season that extends from SeptemberOctober-November towards December-January-February. Temperatures will rise more during
the March-April-May and June-July-August seasons in comparison to December-January82

February if moderate levels of mitigation are implemented. On a seasonal time scale, the MarchApril-May and June-July-August seasons might expect slightly less rainfall (Figure 6), while the
percentage increase in December-January-February rainfall, as in the RCP4.5 projections, is again
very significant. (Nsubuga & Rautenbach, 2017). Reports produced by the Ugandan Ministry of
Water and Environment (2007) and LTS International (2008), anticipate that Uganda may
experience changes in rainfall patterns with the second rains becoming more intense. The
magnitude and frequency of droughts and floods will increase.
For Kampala, the near-surface temperatures are projected to increase by about 1.5°C to 3°C by
the end of this century. This has consequences for heat in Kampala. By the end of the century, a
decrease in rainfall of approximately 20mm is expected. This will have an impact on the water
level of Lake Victoria. The increased warming, with high average air temperatures, will most
likely amplify water stress and increase the impact of water shortages. In Kampala, both the
frequency and magnitude of heavy rainfall is expected to increase, contributing to increased
floods. Increased seasonal variability will result in increased droughts (Nsubuga & Rautenbach,
2017).
5.1.2 Climate change observation & climate change influence diagram
The first table in Appendix II is the aggregate result of a discussion with the stakeholder advisory
group and core planning team of weather-related changes that they have seen in Kampala.
Respondents are coded with a capital letter to preserve anonymity. The main observations of
climate-related changes are increased precipitation severity and variability, changes in the
seasons and increased temperature. The stakeholders also shared their thoughts on drivers other
than climate change that exacerbate the impact of these changes. Stakeholders observed extreme
rainfall, flash floods, and a high water level of Lake Victoria and they agreed that the increased
precipitation has been getting worse as larger areas are affected by flooding and places are
flooded for longer periods. Solid waste clogging drainage, construction in the wetlands,
encroachment on green areas and the increase of impermeable surfaces were mentioned as other
drivers that contribute to the impact of increased precipitation. With regards to the changes in
seasons and increased variability, the stakeholders mentioned that they observed that the wet
and dry seasons are extended and that there is rain during the dry seasons, making the weather
increasingly difficult to predict. This has implications for agriculture and food insecurity, as 80%
of the agriculture in Uganda is rainfed. About the increased temperatures, stakeholders observed
heat, especially in the dry season, to have gotten worse and temperatures remain high during the
night. The disappearance of green areas means that it is difficult to find shelter and increase of
impermeable contributes to how heat is felt in Kampala.
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The next step was to determine the root causes and climate change hazards of the observations
of the stakeholder advisory group and the core planning team. Numerous climate observations
can stem from a limited number of major impacts or climate hazards (e.g. drought, flooding, heat
waves, sea-level rise), which is why it is helpful to visualise and organise the observations and
their root causes in an influence diagram. It is likely that the influence diagram is not linear but
shows instead how climate hazards and impacts are interrelated. The second table in Appendix
II illustrates a preliminary assessment of the influence diagram. The stakeholders agreed that the
primary impact of increased precipitation severity is flooding in the city, while the secondary
impacts that were mentioned include displaced population, destruction of infrastructure (houses,
businesses, roads, etc.) and disruption of transport systems and livelihoods. Changing water
levels of Lake Victoria was seen as a primary impact of increased precipitation severity and
droughts, which has a secondary impact on the residential areas and businesses on the shorelines
of the lake, displacing population and disrupting the economy and livelihoods. Another primary
impact of increased precipitation severity and droughts are decreased water supply during
droughts and contaminated water supplies during floods. The secondary impacts of this are
reduced water supply for potable uses and energy generation, decline in public health as a result
of vector-borne diseases. The changes in seasons and increased variability were said to reduce
agricultural production as a primary impact, which in turn disrupts livelihoods and food
insecurity. Increases in temperature cause heat waves, which in turn have secondary impacts on
public health, discomfort, disruption of livelihoods and food insecurity due to the impact of heat
on livestock.
In the summary table below (Table 5.1.2), the local observations were integrated and crossreferenced with technical data collection efforts. In terms of future scenarios, all interviewees
indicated that they expected the impact of climate change to increase. The final column will be
explored further in the next sections, but it is useful to start thinking about what known about
vulnerable populations might be exposed (urban poor, women, youth, elderly etc.) to these
projected changes and how they might be exposed (e.g. they live in an area exposed to certain
climate risks).
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COLUMN 1

COLUMN 2

Climate Change
Hazard

Extreme event or
change to average?

Heavy rain leading
to floods

Extreme event

Changes in seasons,
increased variability

Increase in
temperature

Change to average

Change to average

COLUMN 3: Historical Trends
Stakeholder
Observations
Reports of heavier
rainstorms and
increased flooding in
Kampala, high water
level of Lake Victoria

Wet and dry seasons are
extended, rain during dry
season, weather is
increasingly difficult to
predict

Increased temperature,
especially in dry season,
temperatures remain
high during the night

COLUMN 4

COLUMN 5

Climate Model:
Scenario + Projections

Exposure - preliminary
notes on who and how

The frequency of heavy
rainstorms - leading to
floods - has increased.

The magnitude and
frequency of droughts
and floods will increase.

Since 1990, the severity and
frequency of extreme
weather events such as
droughts and floods have
increased.
Although there no
significant increase was
observed in total annual
precipitation, the climate
variability in Kampala has
increased and predicting
rainfall has become even
more challenging because
heavy precipitation is
starting to occur more
frequently in times when it
is not expected, such as the
months that are typically
part of the dry season.
In Kampala, the average
near-surface temperatures
increased by around 1°C
between 1979 and 2005.

Informal communities in
wetlands and low-lying
areas
Businesses and residential
areas on the shoreline of
Lake Victoria

Rainfall is projected to
decrease (-20mm by the
end of the century), and
while the DecemberJanuary-February
season will be wetter as
the wet season
September-OctoberNovember will be
extended, this will result
in significantly drier
conditions for the rest of
the year.

Agricultural sector –
reduced crop yields

In Kampala, the nearsurface temperatures
are projected to increase
by about 1.5°C to 3°C by
the end of this century.

Older and younger people
more susceptible to heat
stroke
People with poor housing
conditions

Local / Regional Weather
Data

City water supply –
contaminated sources
Energy supply hydroelectric generation
dam affected causing power
outs

Table 5.1.2. Summary of climate vulnerability and impacts in Kampala.
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5.1.3 Hazard Mapping: Observations
Now that a list of current and potential future climate and weather hazards has been completed,
it is important to identify the places where these hazards occur (i.e. the exposed locations) and
also where impacts are likely to be aggravated considering projected climate change. Based on
interviews with stakeholders and the planning team, supplied with academic literature, the
following sectors and locations were identified to be especially vulnerable to the impacts of
climate change. Excerpts from interviews can be found in Appendix III.
In the summary of weather and climate change, it was already identified which people, places and
sectors are affected by the impacts of seasonal changes and increased variability. The agricultural
sector is affected by the changing dry and wet seasons, and it is no longer as straightforward when
the planting and harvest seasons are. It has become more difficult to predict the seasons and the
agricultural sector sees reduced crop yields and the death of livestock as a result of increased
temperatures. Poor people feel the strongest effect of consequent price increases, as they might
no longer be able to afford to buy food.
Lake Victoria is the main source of drinking water in Kampala. The water sector is affected by
disrupted and/or contaminated water sources because of floods. More chemicals have to be used
to treat the water and the cost of distributing drinking water is higher because the treatment of
water is more expensive.
The hydroelectric generation of the Owen Falls Dam is affected by changing water levels and
blocked channels, which has an impact on the energy supply of the city. Flooding causes
destruction and degradation of roads, and while that affects everyone wanting to get around
Kampala, the Ministry of Works and the Uganda National Roads Authority bear the high costs of
maintenance and repairs of infrastructure.
The sector of solid waste management is affected by flooding, as there is a lot of waste in drainage
channels and they become clogged and increasingly difficult to clean. The health sector is affected
by climate change impacts as public health decreases when diseases like typhoid, cholera and
diarrhoea spread during floods because of bad sanitation in some areas. In some institutions like
government hospitals, there are subsidies on medication and when people are falling sick more
often, treatment cost increases.
The increased heat affects everyone, but older and younger people are more susceptible to heat
stroke, and those with poor housing conditions suffer more from the consequences. In the first
section of Appendix III, two excerpts from interviews are included that elaborate on this issue.
Businesses and residential areas on the shoreline of Lake Victoria and informal settlers living in
the low-lying areas and the wetlands of Kampala are most affected by flooding and secondary
impacts such as waterborne diseases. Excerpts of interviews relating to the impacts around Lake
Victoria are included in section 2 of Appendix III.
Interviewees mentioned several areas with multiple exposures and sensitivities and explained
what persistent problems these areas face. Excerpts from the interviews which relate directly to
observations for hazard mapping are included in the third section of Appendix III. In short, the
most affected people and places are a number of low-income (largely informal) neighbourhoods
at low elevations or close to the shorelines of (seasonal) bodies of water. Map 5.1.3. shows a
summary of the locations that were identified as areas with high vulnerability to climate hazards
by the stakeholder advisory committee and academic literature.

Map 5.1.3. Identified areas in Kampala with high vulnerability to climate hazards. (Source: author).

Academic literature of previous case studies in Kampala was consulted to find additional factors
which exacerbate the impact of climate hazards in the most vulnerable areas, to confirm and
expand on the observations of the stakeholders. Isunju, Orach & Kemp (2016) conducted a study
among communities living in four wetlands (Nakivubo, Kinawataka, Kansanga and
Kyetinda/Ggaba) that drain into Murchison Bay of Lake Victoria, surveying 551 respondents
about hazards they faced and perceived exposure. 84.9 percent of the respondents indicated that
they experienced floods and waterlogging (the saturation of soil with water), and 69.7 percent of
the respondents indicated they were often exposed to these hazards. Although floods and
waterlogging were not as often experienced as disease vectors, vermin, poor excreta disposal,
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dampness and communicable diseases, it can be seen in Table 5.1.3. that the effects of flooding
were said to play a central role in the proliferation of most of the other hazards. ‘Flooded and
damaged access roads, damage to houses, blockage of drainage channels, disease outbreaks,
destruction of property, flushing of wastewater into yards and dwellings, falls, pollution of water
sources and injuries caused by sharp objects in the mud were more likely to be reported among
flood-exposed households than those that had not been exposed to floods’ (Ibid., p. 282). People
observed that latrines were emptied in tertiary drains or its contents buried in shallow pits, solid
waste and plastic bottles are dumped and during heavy rains, this waste gets taken by the
stormwater. The dirty water carries the faeces and wastes through the low lying neighbourhoods,
and the water provides breeding sites for mosquitos and flies. The houses get damp and some
residents were said to contract upper respiratory tract complications from these living
conditions. This shows how floods can spread diseases and have a bad impact on public health.

Table 5.1.3 Effects of floods and waterlogging among flood-exposed households in Kampala. (Source:
Isunju, Orach & Kemp, 2016).

The NGO ActionAid conducted interviews and surveys in 2008 with people sampled in the
districts of Bwaise, Kalerwe and Katanga. The respondents of these interviews and surveys found
that flooding problems mainly arise from the poor conditions of the drainage system, poor solid
waste management and encroachment on and degradation of natural areas. The stone linings and
concrete banks of poorly constructed drainage systems have become degraded. Bank erosion
along open drains produces silting, which reduces their capacity. Failure to regularly desilt the
main drainage has greatly reduced its capacity, and especially failure to desilt the lower end of
the main drain into the swamp causes floodwater to flow back into the low-lying informal
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settlements. Even when drainage channels are occasionally unblocked, the excavated silt is
dumped alongside the channels and gets washed back in.
Lack of solid waste collection in informal settlements has led to much waste being dumped into
the drainage channels, blocking them and aggravating flooding – especially small culverts under
road crossings are easily blocked by solid waste. The respondents of the interviews and surveys
conducted by ActionAid argued that flooding was increased by the expansion of commercial
property and industrial developments in the reclaimed wetlands where floodwaters used to
drain, and the construction of the main highway from Kampala to Gulu and the northern bypass
road which interfered with water flows. Factories built on the wetlands do not only block water
flows but also pollute the water. It was argued that on the one hand, the discriminatory
enforcement of wetlands policies allowed the rich to block natural drainage areas and greatly
disadvantaged the poor through consequent flooding in the areas where the urban poor live, but
on the other hand, the unregulated construction of shelters of informal settlers blocked many
small drainage channels as well. Degradation of the environment, in terms of cutting down trees
and mining and quarrying, was viewed to contribute to the changes in weather patterns and
hence to increased flooding. Particularly the removal of eucalyptus trees along the main drainage
channel that used to absorb some of the floodwaters has led to increased flooding. As the most
vulnerable areas are in low-lying areas where the urban poor live, rain-water harvesting on the
hills would reduce the runoff water that contributes to flooding in the low-lying areas. The fact
that the most vulnerable population lives in acute poverty means that day-to-day survival takes
a much higher priority than care for the environment (Douglas et al., 2008).

5.2 Climate adaptation in Kampala and coping strategies of the urban poor
5.2.1 Institutional Capacity and Policy Analysis
Given the important role of governments in both preparing and responding to climate change, it
is important to assess the adaptive capacity of the local government as part of the larger adaptive
capacity assessment of a city. The rapid institutional assessment questionnaire of UN-Habitat’s
Planning for Climate Change toolbox can be used to identify how climate change affects local
government service delivery and it might support mainstreaming climate change adaptation
options across city departments. Together with the core planning team, government offices were
contacted to gather information to fill in this questionnaire, which can be found in Appendix IV.
The main findings are that wherever there is an answer “no” there is room for improvement. With
regards to disaster risk management, this is managed at the national level but there is no
department for Kampala specific disaster risk management. With regards to the departments
involved in disaster risk reduction and climate change, the roles overlap between different levels
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of government and because there is no clear coordination, it is difficult for each department to
fulfil their roles as they believe the other department is also working towards fulfilling the same
roles.
Policy Analysis
The following policy documents give an overview of the existing policies and plans related to
climate vulnerability in Kampala, showing the approaches of different institutions and
governance on different levels.
Relevant policy documents that were consulted include:
-

-

Statement by the Minister for Kampala Capital City and Metropolitan Affairs: State of
Flooding in Kampala (2019)
Uganda National Physical Development Plan (2019)
Kampala Capital City Authority:
o Kampala Drainage Master Plan (2002)
o Kampala Physical Development Plan (2012)
o Strategic Plan 2014/15-2018/19 (2014)
Kampala Climate Change Action
o Kampala Climate Change Action Strategy Report (2016)
o Energy and Climate Profile (2015)
o Climate profile and the vulnerabilities of Kampala, stakeholder’s dialogue (2015)

The statement by the Minister for Kampala Capital City and Metropolitan Affairs outlines floodprone areas in Kampala and the Metropolitan Area, listing inadequate drainage infrastructure,
encroachment on the channels, building in the wetlands and waterways and poor behavioural
practices regarding garbage management as the main causes of floods in Kampala. It lists several
planned long-term interventions and interventions that are already being implemented or will be
in the short run. Interventions that include new construction and extensions to drainage systems
require land acquisition in the drainage corridors and resettlement of affected persons. For that
reason, a Resettlement Action Plan report was submitted to the Chief Government Valuer for
approval and funds is available for compensation in some areas. Removal of illegal structures
built within the channel reserves requires political support from the local leaders, which might
be challenging. With regards to companies and industries settled in wetlands and former
floodplains, the government plans to fast-track the process of cancelling all land titles in the
wetlands and compel the developers to restore the wetlands. Responsible government ministries
are urged to compel industries to pay/offset the vanquished wetlands and floodplains where they
constructed. This money will be used to reconstruct the diverted channels through the industrial
areas. Area-specific approaches will be discussed in the section on analysis and recommendation
of the vulnerability hotspot areas.
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The Kampala Capital City Authority (KCCA) has published several policy documents that are
relevant in this context, but the approaches do not always seem to be in line with each other over
the years. The Kampala Drainage Master Plan from 2002 had attention for natural areas and
considered wetlands as flood attenuation zones for the city of Kampala. In the later Kampala
Physical Development Plan from 2012, the KCCA sought to transform most of the wetland area in
the city into “lively, healthy and functional urban parks”. This means the wetlands would be used
as green open space, for recreation, sports and culture, rather than as flood attenuation zones
(KCC, 2002; KCCA, 2012b; Isunju, Orach & Kemp, 2016a).
There are laws and policies to protect wetlands including through the relocation of informal
settlements. In 1995, there was an amendment in the Ugandan Constitution to reduce
development on government-owned wetlands. This amendment has not been consistently
observed, as land titles in the wetlands were still granted after this date, often to industrial
developers. The National Environment Management Authority (NEMA) works with KCCA in the
process of approving buildings to ensure that they are not built in wetlands. An interview with
NEMA revealed that the NEMA’s mandate to enforce the protection of the wetlands and deregister
land titles is hampered by the fact that the majority of developments in Kampala are not following
the formal process to obtain building approval, and the NEMA has low surveillance capacity so
that follow-up is difficult (Marx et al., 2016). In 2014, the Cabinet of the Republic of Uganda issued
a directive on land titles in wetlands, which initiates a process to cancel titles which were granted
after the amendment (Uganda Wetlands Atlas, 2016). However, a comprehensive resettlement
strategy is lacking as the law indicates that people with legal land titles will be compensated and
are responsible to relocate themselves, while people who obtained land titles after 1995 receive
no compensation. The complexity of this process has delayed the deregistration and evictions
from the wetlands, and meanwhile, new buildings and establishments in the wetlands are
approved by KCCA based on certificates granted by the NEMA after an environmental impact
assessment (Marx et al., 2016). Uganda has a complex and overlapping land tenure system and
there is a legal requirement to compensate those being resettled, which makes the process of
cancelling titles in the wetlands and resettlement more complicated (Ibid.). Resettlement
planning is often done on a project-by-project basis, and many attempts at resettlement have
been ineffective. There is a lack of suitable relocation sites, sufficient forewarning for evictees and
compensation for resettled communities. Another barrier is the resistance from affected
communities, who feel attached to their land or feel a sense of place and community that they fear
to lose. An interview with SSA revealed that a 1996 government-led slum upgrading project
which provided low-cost housing to informal settlers near Namongo resulted in tenants
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informally selling their government-built housing and building additional, illegal housing located
nearer to the wetland (Ibid.).
While there are regional or development programme specific resettlement strategies
implemented for some projects, the Resettlement Policy Framework approved by the national
government of Uganda in 2014 has yet to be implemented and because of this there is no clear
mandate for a single government agency, nor is there a comprehensive set of guidelines for
resettlement implementation. In the current situation, various ministries develop their own
strategies for resettlements depending on the project, while the Office of the Prime Minister is
responsible for overlapping fields of general disaster response and relocation. Despite the
challenges faced arising from population growth and urbanization and their impact on wetland
ecosystems, KCCA still sees the protection of ecosystems and conservation of natural areas as a
priority, which is a pillar for sustainable development in Uganda Vision 2040.
5.2.2 Adaptative Capacity and Coping Mechanisms
With the gathered background information, the general adaptive capacity assessment of UNHabitat’s Planning for Climate Change toolbox was used to develop an overview perspective of
the adaptive capacity of Kampala. This can be found in Appendix V. It was filled in for the context
of Kampala’s most vulnerable areas: the settlements in low-lying areas as identified on Map 3.
A city’s capacity to respond to a given climate change impact is based on its level of awareness,
knowledge, resources and skills. The assessment criteria are based on five determinants:
1) Economic wealth and financial capital. Climate change adaptation actions require
internal funding (and sometimes external support). Climate change vulnerability, and hence the
level of adaption required, can be more easily reduced in communities with less urban poverty
and economic marginalisation.
2) Access to information and technology. Climate change vulnerability and risk
assessments are facilitated and improved by good technical data, data modelling capability, and
the ability to share and distribute this information widely, freely and clearly.
3) Material resources and infrastructure. Well designed, constructed, sited, and managed
infrastructure and services tend to be more adaptable or easier to adapt to climate change
impacts and risks than poor resources and infrastructure.
4) Human resources and capacity. Climate change vulnerability and risk assessments are
facilitated and improved by a scientific understanding and knowledge of climate change,
combined with good local knowledge, and the human resources to undertake climate change
planning work.
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5) Organisational and social capital. Climate change policy development, implementation
and enforcement are further improved in a collaborative, cooperative environment where
climate change stakeholders (government, non-government, vulnerable groups, etc.) can work
well together. Effective, efficient and community-supported climate change actions require a
functioning local government that is capable and willing to enforce municipal laws, plans and
regulations.
As can be seen in the table in Appendix V, the adaptive capacity of Kampala is limited, as for many
questions the answer had to be filled in with ‘no’. While people are aware of climate change and
the risks it poses for the city, addressing the vulnerabilities in informal settlements is problematic
because of their illegal status. This means that it cannot be justified that official funds are allocated
to disaster relief in these areas. As a result, informal settlements rely on locally-led adaptation
with their community-based organisations. Determining capacity is not an exact science, so some
subjective judgement was required to assess the adaptive capacity of Kampala. In the future
planning steps beyond this quick scan, this table can be revisited and refined.
The NGO ActionAid undertook participatory vulnerability analysis in Kampala in 2008. They
found that response to floods in July 2006 of individuals in slums was mostly characterised by ad
hoc short-term efforts to survive and protect property. Some residents worked together to open
up the drainage channels, but there were limited collective efforts at the community level, as most
activities were uncoordinated and were at the individual “survival of the fittest” level. There was
no significant intervention by the local government. Some people whose houses were flooded
temporarily moved to lodges and public places such as mosques and churches until the water
levels receded. Some of the adaptation measures of the slum dwellers were the construction of
barriers against water entry at the doorstep and outlets at the rear of their houses so that any
water entering their houses would be able to quickly flow out. In 2006, the rains that caused
flooding were not continuous peak rains lasting several days on end, but there was significant
backflow of water from the direction of the floodwater because of silting.
Since these observations were more than 10 years old, the stakeholder advisory group was also
asked about the response of the local government during extreme weather events, and how the
vulnerable population copes during such events.
Some respondents mentioned that although the KCCA did not provide immediate alleviation
during flooding to residents of the most vulnerable areas, the KCCA supports them in improving
the drainage systems to minimise the threat of floods caused by excess stormwater. These include
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small scale local improvements of the drainage systems in informal settlements but there is also
a large scale Drainage Master Plan which outlines where extensions of the drainage system will
be constructed and dimensions will be increased. Another way in which the KCCA helps to
prevent flooding is with its solid waste management department. The privatised collection of
solid waste and transportation to the landfill site at Kiteezi does not cater to all parts of Kampala,
as not everyone is able to pay. As a result, there are many illegal dumpsites, but KCCA is organising
community clean-ups to collect garbage from the informal settlements where the private sector
does not manage waste collection and a new landfill site will be started at Dundu since the Kiteezi
landfill is no longer adequate for the growing population of Kampala. Not everyone agrees on the
effectiveness of solid waste management, as solid waste clogging drainage channels and illegal
dumping sites are still a prominent issue in Kampala. One issue is that during heavy rains, the
stormwater from other parts of the city flows to the low-lying areas and carries solid waste into
these areas.
As for the adaptation and coping mechanisms of the most vulnerable population living in informal
settlements, the stakeholders noted that unfortunately there are no (reliable) warning systems
as the weather is increasingly difficult to predict. “I think even when you are poor and your income
is low, you need a sense of innovation” (Respondent G). So what happens in the communities is that
they are using physical ways of coping with the effects of extreme weather events and use
physical measures they can afford. Examples mentioned are that when people know it is raining
they find ways of raising the mats and beds in the houses where they sleep, and stilt constructions
are used to try to raise the houses themselves. Several respondents also mentioned that slum
dwellers try to raise parts of their houses above the water so that the water does not seep through
into the houses, by constructing a high veranda or by raising the middle of the door as a barrier
above the projected water levels of the floods. The pit latrines that are constructed in some
informal settlements are built 2 meters higher than the projected water level so that they do not
have to cover the hole, as the water cannot flow into it (see Figure 5.2.1).
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Figure 5.2.1 How people in most affected areas in Kampala deal with excess water. Left: Elevated pit
latrine in Katwe I. (source: KIEMP, 2009). Middle and right: Fetching out water during heavy rains.
(source: Cat Sneath (www.awamu.co.uk/); screenshot of video provided by one of the respondents.)

But the respondents mentioned that many people living in these vulnerable areas are still affected
as badly as expected. Residents in the most affected areas have to evacuate during flooding and
stay in another neighbourhood for some time. Some of them are able to transfer some of their
property that they might otherwise lose in the floods, but usually, these people do not have
enough income to permanently relocate to better places. The question is to what extent the (local)
government is willing to finance resettlement programmes from the initial wetlands. Another
thing that informal settlers do to deal with floods is to fetch the water out when it rains, as can be
seen in Figure 5.2.1.
Hazard Specific Adaptive Capacity Assessment
Based on academic literature, policy documents and consultation with the planning team, the
hazard-specific adaptive capacity assessment was filled in for the climate-related threat most
commonly mentioned in the context of Kampala, which is flooding. This tool uses a high (5),
medium (3) and low (1) scale to assess adaptive capacity relative to each climate hazard (so, a
major threat would require strong adaptive capacity in order to cope). The filled-in table for this
assessment can be found in Appendix VI. The economic, infrastructure and information capacities
were assessed to be low. The poorest communities live in the most affected areas, and the
government doesn’t take these areas as a priority to invest in reducing impacts. This means that
there is a lack of risk-reducing infrastructure in these areas, and due to low levels of education
knowledge and awareness on the impacts and drivers of flooding is not well distributed. The
adaptive capacity of technology and institutions are rated medium-high because while
technologies and certain policies exist, their implementation was found wanting. With regards to
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social capital, it was noted that the informal communities are willing to work hand in hand with
the government. The locally-led adaptation efforts need to be supported by the government.

5.3 Identifying and mapping vulnerable places and people.
Now that an overview of exposed place, people and sectors in Kampala has been created, it is
helpful to map the aspects that can contribute to climate vulnerability. Hazard mapping analysis
is used to assess sensitivities and help identify vulnerability ‘hotspot’ areas. As a documentation
tool, hazard mapping can illustrate the climate-exposed locations in a city and their features
(people, places, institutions, sectors) and to illustrate the type and degree of vulnerability
between them. Maps can also be a powerful communication tool, as hazard mapping can raise
awareness and facilitate discussion among stakeholders, external agencies and government
officials. The categories of geospatial information that will be used to identify the vulnerability
hotspots in Kampala are:
1) natural hazard exposure, which looks at flood-prone areas and how heat is distributed within
the city;
2) rapid population growth areas, which looks at urban growth over time and population density;
3) critical infrastructure, which looks at the road infrastructure and accessibility during flooding,
as well as the drainage system;
4) socio-economic sensitivity, looking at the distribution of different socio-economic groups in the
city, levels of household poverty, small businesses and overlaying economic activity with flood
zones;
5) informal settlements, which looks at slum demarcations and access to water and sanitation
services.
Community mapping activities and voluntary mapping activities through organisations such as
hotOSM are advisable in informal settlements because it might reveal more information and data
which are otherwise not available. Additional data on roofing quality, which was collected by the
Red Cross Team Uganda but not uploaded to Open Street Map might be useful to assess the
vulnerability on the household level.
Natural Hazard Exposure
To assess natural hazard exposure for Kampala, geospatial information about flood risk and heat
is used. Flood maps that describe the spatial extent of flooding is a way to communicate flood risk
information. A study by Rentschler et al. (2019) used the SSBN global flood model to create flood
maps for Kampala for return periods of 10, 50 and 100 years, that denote the average repeat
interval of an event with a certain intensity. The flood model considers both fluvial and pluvial
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floods to assess the full extent of potential flooding. Map 5.3.1 shows the expected flood depth of
Kampala for a return period of 50 years (note that Kinawataka, another flood-prone area, was not
included in the area of study). The modelled flood zone takes a ring-like shape around the inner
city of Kampala.

Map 5.3.1. Flood maps for 50-year
return period and area of analysis
in Kampala. (Source: Rentschler et
al., 2019).

To visualise heat and understand how heat is felt in Kampala, several factors must be considered.
An urban heat island is an urban area that is significantly warmer than its surrounding rural areas
due to human activity and urban elements that contribute to increased heat, such as roads and
buildings. Brousse et al. (2020) used different sources of remotely sensed data sets together with
an urban climate model to assess the impact of urbanisation in Kampala on the urban heat island
under clear-sky conditions. The location of Kampala on the shore of Lake Victoria means climate
investigation must take into account the complex and changing land-lake atmosphere
interactions and associated extreme weather phenomena. Lake and sea breezes result from the
thermal contrast between land and water surfaces and they influence temperatures, wind fields,
humidity and precipitation on their coasts. The urban elements result in a clear thermal contrast
between urban and rural areas, which is known as the urban heat island and can also cause the
‘urban breeze effect’ in proximity to a body of water. The study by Brousse et al. (2020) found
that the urban heat island effect currently increases temperatures by 4°C in some areas in
Kampala. Map 5.3.2 illustrates how the urban heat island manifests itself in Kampala.
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Map 5.3.2. Land surface temperature at 2PM over Kampala. Wind vectors at 10 m represented by black
arrows, the lake masked out in white. Left: (a) 31.01.2012 Right: (b) 9.01.2015 (Source: Brousse et al.,
2020).

KCCA worked with the World Bank to develop Kampala's first 'Climate Smart Capital Investment
Plan' (CIP) (2016) In this plan the urban heat island effect of Kampala was discussed. They found
that without any modification of the trend of land-use change and increasing population density,
and a continued rise in mean annual temperatures the future urban heat island effect will
intensify because built-up areas absorb and generate more heat than rural areas. The urban heat
island effect on Map 5.3.3 was calculated on a scale from -3 (low) to 14 (high) based on population
density, landscape features and land use. Projections of population density were made by UN
Population Division (2014), based on current density and population growth rate and scored
from 3 to 1 proportionally, landscape features that moderate heat (green spaces and water) were
scored in negative numbers, and future land use was scored from 3 to 0 declining from centre to
periphery as an assumption of monocentric development.

Map 5.3.3. Estimation of urban heat island effect in Kampala in 2015 (left) and 2050 (right) based on
population density projections (Source: CIP, 2016).
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Rapid Population Growth
The urban extent of Kampala, which is the combination of built-up area and open space associated
with a city, has been steadily increasing at an average annual rate of 4.3% since 1988, as can be
seen on Map 4.3.4. Population density increased between 2003 and 2015: from 92 persons per
hectare in 2003 to 100 persons per hectare in the built-up areas, and from 54 persons per hectare
in 2003 to 59 persons per hectare in the entire urban extent of Kampala.

Map 5.3.4. Increase in urban extent between 1988 and 2015, identified from 30x30 Landsat pixels.
(Source: author, data from Atlas of Urban Expansion, 2016).

Looking at the composition of added area of the urban extent of Kampala between 2003 and 2015
(12090 hectares), the amount of open space has decreased while the built-up area, which is
technically impervious surface has increased – this process is known as infill. Infill accounts for
30% of the added built-up area, while 41% was extension – which is the built-up area added in
the new period that constitutes contiguous urban clusters attached to the urban extent of 2003 and 28% was inclusion – which is added built-up area that already existed but were outside of
the urban extent in 2003. A negligible amount of added area can be attributed to leapfrogging –
added built-up area in 2015 that constitute new contiguous clusters which are not attached to the
urban extent of 2003 (Atlas of Urban Expansion, 2016).
An increase in impervious surfaces has consequences for increased flooding and urban heat,
which means the impact of climate change will be felt stronger as the density and extent of builtup area increases and open spaces are filled in.
In 2012, Vermeiren et al. made projections for the urban increase of Kampala for 2020 and 2030
based on the necessary area for future built-up land and urbanisation probability values
calculated for the period 2003-2010 through multiple logistic regression. Three scenarios were
developed with the Planning Department of KCCA: a business as usual scenario, a restrictive
scenario and a stimulative scenario (Map 5.3.5). Looking at the projections for 2020, it seems that
reality is closest to the business-as-usual scenario, which was based on exponential population
growth with a constant population density. This exponential growth in Kampala could be
expected since Uganda has a very young population (49% under 15 (UBOS, 2009)) and a high
influx of rural-urban migration. In the restrictive scenario, there is the same amount of urban
growth in square kilometres, but building in wetlands and predefined open zones are prohibited
through zoning laws, and the stimulative scenario has the same zoning laws but promotes the
development of satellite towns with attractive centres and a good connection to the main CBD
(Vermeiren et al., 2012). These zoning laws could make a big difference for the climate
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vulnerability of Kampala, by making use of the ecosystem services of the wetlands and other open
green spaces.

Map 5.3.5. Increase in built-up area in Kampala in different scenarios for 2020 and 2030 (Source:
Vermeiren et al., 2012).
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Socio-economic sensitivity assessment
The sensitivity analysis identifies how exposed people, places, institutions and sectors are
impacted today and the degree to which they could be impacted in the future. Social sensitivity
considers human populations that may be adversely (or positively) affected by climate change. In
particular, this focuses on climate-related sensitivities regarding public health, livelihoods,
housing and mobility.
A study by Rentschler et al (2019) overlaid employment density with flood maps to assess to what
extent economic activity in Kampala is impacted by potential flooding (Map 5.3.6). Employment
density maps are derived by dividing an area into several spatial units, counting or estimating the
number of jobs located in each unit, and then dividing the number of jobs in each unit by the area
of the unit, resulting in an indicator value which can serve as a proxy for economic activity, as the
generation of economic value is driven by and therefore correlated with human labour. When
data on the spatial distribution of employment is difficult to gather – as is the case in many cities
in developing countries – this can pose a constraint for conducting policy-oriented analyses on
the accessibility to employment or the exposure of economic activity to natural hazards. The
employment density map is based on the travel survey conducted by KCCA in 2013 which
included employment data and their projection for 2018. As can be seen on Map 10, 12% of all
jobs in inner Kampala are directly located in flood zones with a return period of 50 years, and
10% of all jobs would be affected by flood depths of more than 15 centimetres. Aside from being
directly impacted by flooding by firm locations being submerged in water, floods also indirectly
affect many businesses because flood zones disrupt transport networks that firms depend on –
when traffic is slowed down and roads are closed off, employees and customers are unable to
reach businesses, input materials are not delivered to production sites, and finished products
cannot be transported to their destination on time. This means that even for firms that are not
located in flood zones, the impact of flooding can present significant disruptions to their
operations.

Map 5.3.6. Employment density and 50-year flood zones in Kampala. (Source: Rentschler et al., 2019).
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Informal settlers are largely dependent on small-scale businesses, whose shops are made out of
materials that cannot resist heavy rains of floods. This means that heavy rainfall poses a direct
risk to their livelihoods, and when income-generating activities are affected, so are the abilities
of the urban poor to pay for food, health care and school fees for their children (Douglas et al.,
2008). Development programmes that focused on poverty alleviation, health, housing, sanitation
and livelihoods are most successful in improving the vulnerability to climate change of the urban
poor communities with weak resilience in Kampala (Lwasa, 2010).

Figure 5.3.1 Typical housing for respectively extremely poor, poor, middle income and rich households
(Source: Vermeiren et al., 2016).

The population of Kampala can be divided into agent groups based on their income, who have
varying levels of climate vulnerability. Figure 5.3.1 shows the typical housing for extremely poor,
poor, middle income and rich households. Relying on fieldwork, interviews and aerial photos, a
study by Vermeiren et al (2016) estimated the extremely poor, poor, middle income and rich
households to occupy on average 76.5, 184, 1261 and 2064m² respectively. Based on values of
average space use and typical household sizes, available census data, field observations and
interpretation of aerial photos, the study estimated that 33% of Kampala’s total population was
‘extremely poor’, 53% was ‘poor’, 10% belonged to the ‘middle income’ group and 4% could be
classified as ‘rich’. Map 5.3.7 shows social segregation charts in the Kampala Greater Metropolitan
Area classifying households in these four categories.
While the map might be unclear to read in the denser areas in inner Kampala, it is possible to
identify where agent groups are more likely to settle given their living preferences and
possibilities. The same study attempted to quantify the living preferences and possibilities of each
agent group into utility functions through findings from earlier research, field observations and
interviews, where the potential suitability of a location for an agent group was expected to
depend on accessibility, living conditions and affordability in Table 5.3.1, in addition to a random
factor. The extremely poor are most concerned with their employment status in order to ensure
their livelihoods - living close to a road is important for their job accessibility, but since paying
for (public) transport is often not an option for them, living close to the city centre is crucial
(Perlman, 2007). The physical location (wetlands, foot slopes or hilltops) or population density
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Map 5.3.7 Estimates of the total population subdivided into extremely poor, poor, middle income and rich
household members per administrative unit in Kampala for 2010. (Source: Vermeiren et al., 2016)

has little influence on the housing decision of the extremely poor as they are unable to take living
conditions into consideration due to their financial constraints. Because poor households have a
slightly higher income they are able to afford some (public) transport, which means that the
distance to a main road is as important for them as the distance to the centre for job accessibility.
The interviews revealed that the poor are also more flexible in terms of housing prices than the
extremely poor. They are more reluctant to live in the wetlands, and because the hilltops are too
expensive, they usually prefer living on the foot slopes. Both reasonable accessibility and good
living conditions are important for middle-income households, who avoid wetlands and areas
with high population density. While the difference due to price constraints is less pronounced
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than for poor households, the hilltops are generally also too expensive for middle-income
households which leads to a preference on the foot slopes. For rich households, good living
conditions are more important than accessibility and affordability, and they can afford to live on
hilltop locations. Rich households generally settle where population density is low and where
other people with a high-income and belonging to a higher social class live, but they are still
attracted to the proximity of roads and the city centre (Vermeiren et al., 2016).
Accessibility
Factors /
Agent
group

Distance to
a main road

Distance
to the
centre

Extremely
poor
Poor
Middle
income
Rich

-0.14

-0.28

-0.17
-0.14
-0.12

Quality of
living
Wetlands

Affordability
Foot
slopes

Hilltops

Population
density

-0.01

0.01

0.01

-0.01

Fraction of
middle
income and
rich
-0.42

-0.17
-0.22

-0.02
-0.04

0.09
0.07

0.02
0.04

-0.02
-0.04

-0.35
-0.11

-0.18

-0.24

0.06

0.024

-0.06

-0.01

Table 4.3.1. specific weights of living preferences and possibilities in terms of utility function of each agent
group (Source: adapted grom Vermeiren et al., 2016).

Mapping informal settlements, flood-prone areas and waste dumping sites
The last part of socioeconomic sensitivity that needs to be considered is informality in Kampala.
As mentioned earlier, solid waste dumping has a significant impact on flooding as it can clog
drainage channels. Illegal waste dumping is more common in and around informal settlements,
which are not part of the formal waste collection. The Clean Streets project identified the number
of illegal waste dumping sites per parish in Kampala. Overlaying the informal settlements, illegal
waste dumping sites and flood-prone areas in Map 5.3.8 illustrates the crux of climate
vulnerability in Kampala: the locations of informal settlements in low-lying areas and wetlands
and the lack of waste collection services and illegal solid waste dumping practices contribute to
flooding because the stormwater runoff is disrupted, but it is also the people living in informal
settlements who are affected by flooding the most. People living in informal settlements do not
only have high exposure to flooding because of the location of their dwellings in low-lying areas
where the water accumulates, but also face a high sensitivity to flooding because of the low-grade
materials of which their dwellings were built and limited formally planned infrastructure. This
poses a major constraint for urban planning, as informal settlements traditionally fall outside the
scope of formal planning.
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Map 5.3.8. Kampala: flood-prone areas, slums and solid waste. (Source: author. Data from ACTogether,
KCCA, Open Data for Sustainable Development in Africa (Clean Streets Project)).

Kinobe (2015) has described in more detail the issues of solid waste management in Kampala. It
is advisable to take into account this comprehensive research to make improvements to solid
waste management in terms of inefficient collection methods, insufficient coverage of the
collection system and improper disposal of solid waste. Optimised routes can be achieved using
geographic and spatial information in GIS, and it is important to create an optimal network design
to ensure effective and efficient infrastructure to support solid waste management.
Critical Infrastructure
Infrastructure disruptions may physically happen in certain hotspots but can affect the entire
network in the infrastructure system, depending on the type of infrastructure. Electricity outages
are usually felt with the highest immediacy, as disruption in one location will affect whole
segments of the distribution network. Disrupted water infrastructure can affect firms because of
an insufficient water supply for their productions. Will a significant disruption in transportation
infrastructure affect firms citywide? Rentschler et al. (2019) showed how flooding affects the
road network in Kampala by overlaying the urban road map with flood risk zones (Map 5.3.9).
3.8% of all drivable roads are directly affected by a flood with a return period of 50 years.
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Considering how roads are connected in a transportation network, a flooded highway that
thousands of people depend on has a much larger impact on accessibility than the flooding of a
small residential street. On the map, the roads are classified as main roads and secondary roads,
and it can be seen that in Kampala the main roads are affected disproportionally by flooding:
11km (or about 10%) of all main roads are flooded in a 50-year flood, while 45km (or about 3%)
of the secondary roads, which make up the majority of roads in Kampala, are flooded. 8% of all
main roads are modelled to be flooded with more than 15cm depth, and while cars might be able
to drive slowly on roads with shallow flooding (up to 20cm), many drivers tend to avoid driving
because they cannot estimate exact water depths and avoid risking their vehicles. The high stress
that flooding poses on the main roads indicates significant indirect effects from transport
disruptions on the economy of Kampala. This justifies investment in flood mitigation efforts on
the main roads, which could make the Kampala’ transportation network - and thereby the
citywide economy - more resilient (Ibid.).

Map 5.3.9. Road Network (data from OSM project) and Flooding (50-year flood extent) in Kampala.
(Source: Rentschler et al., 2019).

The study by Rentschler et al. (2019) also quantified the indirect effects of transportation
infrastructure disruptions by measuring increased travel times affecting firms and residents. The
analysis looked at how the transport network connects firms among themselves and people to
jobs and services and found that connectivity in Kampala significantly declines due to flooding,
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which has a detrimental effect on the economy. Travel times between firms would increase 54%
on average during a 10-year flood event, and 69% during a 100-year flood event. ‘While larger
floods cause extensive property damage, more frequent ‘nuisance floods’ also impose major
impacts on firm connectivity, posing a constraint to private sector growth. In our modelled 50year flood scenario, most journey times increase by some 25%-75%, but for the ten percent of
most affected firm pairs, journey times more than double’ (Ibid., p: 20).
Emergency services and critical infrastructure
Critical infrastructure is not only important for the economy but also the accessibility to
important services. Flooding significantly decreases the accessibility to hospitals and additional
travel times may have severe consequences for residents who need urgent medical care. The
survival rate for life-threatening health issues drops significantly after 60 minutes (“the golden
hour”) (Campbell, 2017), which is why it is relevant to look at which locations an ambulance
cannot reach within 30 minutes (one-way travel time) from the hospital. Without flooding, mean
transport times to a hospital are just over 17 minutes in inner Kampala and citywide 98% of all
locations have mean travel times to hospitals below 30 minutes. Rentschler et al. (2019)
calculated the increase in travel times during a flood event (illustrated in Map 5.3.10) and found
that in a 50-year flood this mean transport time is 30 minutes, and for 17% of all locations in
Kampala, the travel time at least doubles when some roads have become impassable and a detour
needs to be made. 7% of all trips to hospitals in Kampala will become entirely impassable during
a flood event of this magnitude. In a 10-year flood, 30% of the travel times to a hospital will be
more than 30 minutes one-way, which means the golden hour is exceeded, and in a 50-year flood
event, this is the case for 44% of the travel times from all locations in the city to a hospital.

Map 5.3.10. Left: Mean travel times from all locations in Inner Kampala to health care facilities for
different flood scenarios. Right: A map of Inner Kampala showing the road network and health facilities.
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This estimation of travel times does not take into account the potentially significant impact of
congestion, which means that the true disruptive impact of floods for accessibility is likely to be
even larger in practice. This shows how flooding can result in life-threatening situations by
limiting the accessibility to emergency services.
Kampala has nine primary drainage channels with several secondary and tertiary channels, as
can be seen in Map 5.3.11. The drainage system and city level catchments are overlaid with 10 to
100-year flood lines in Map 5.3.12 to expose the flood risk of this critical infrastructure. The major
systems are planned and designed to accommodate higher intensity storms to minimise flooding
and physical damage, while the minor and tertiary drainage system are pipes and small drains
between buildings and along roads that convey stormwater to primary and secondary channels,
although they are often inadequate and not mapped in many places. In the built-up areas, most
drainage comes in the form of various types of open culverts along the roadside, which limits the
width of roads and pavements. Many of these lack maintenance and therefore contribute to
localised flood and health risks (Marx et al., 2016). The drainage problem in Kampala is
exacerbated by the weather patterns of heavy high-intensity rainfall over short periods – daily
small storms that follow each other cause flooding because the soil storages are filled by the first
storm which means there is no room for the stormwater of a consecutive storm, which causes
flooding. Several improvements were proposed by KDMP (2002) such as the enlargement of
existing channels, new channels, new culverts, upgrading of existing culverts and the lining of
canals by masonry. However, it appears that the dimensions of the current drainage system of
Kampala are still insufficient as they are still regularly overwhelmed and damaged by
floodwaters, which results in recurring costs to Kampala’s socio-economy. Sliuzas et al. (2013)
formulated several recommendations in reaction to this: 1) daily measurements are not sufficient
for detailed flood hazard analysis and design and scenario analyses depend on this; 2) the runoff
and flood level calculations of the KDMP are outdated and as a result improvements to the
primary drainage system may be under-dimensioned for the current situation, hence
recalculations are needed; 3) improvements to the drainage system will not be sufficient to
prevent flooding entirely without causing side impacts for the population and it is, therefore,
necessary to allocate “flood zones” in areas that are free of buildings. The combined capacity of
any storage basins must be large and this is costly, therefore it might be better to make use of
flood retention ponds and allocated flood zones.
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Map 5.3.11. Drainage system of Kampala region showing the 9 drainage and catchment areas, drainage
channels and the spatial location of Lake Victoria. (Source: Lwasa et al., 2016)

Map 5.3.12. City-level catchments, stormwater drainage system and 10 to 100 year Flood lines. (KDMP,
2002).
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5.4 Profiling and including vulnerable places and people in the planning process
Vulnerability hotspots were identified by overlaying the geocodes derived from the interviews
on Map 5.1.3., (which were the vulnerable areas as indicated through the stakeholder interviews)
with Map 5.3.8 (flood-prone areas, informal settlements and solid waste) and comparing it with
the maps of natural hazards, rapid population growth, socioeconomic sensitivity and critical
infrastructure. These hotspots are summarised in Map 5.4.1 on the next page. In the second round
of inquiry, the stakeholder advisory group ranked these vulnerability hotspots from least
vulnerable to most vulnerable through a questionnaire (Graph 5.4). Further results of the
questionnaire can be found in Appendix VII.

Vulnerability hotspot areas in Kampala ranked
Katanga, Kivulu & Kisenyi
Kinawataka & Kyambogo
Nateete, Wankulukuku, Ndeeba, Kibuye…
Nakivubo Area
Kalerwe & Bwaise
Least vulnerable

Most vulnerable

Graph 5.4. Ranking of vulnerability hotspot areas by stakeholders from questionnaire results. (Source:
author).

5.4.1 Summary of vulnerability hotspots analysed with area profiles and recommendations
In this section, we are zooming in on the vulnerability hotspots in Kampala to generate area
profiles and the diagnoses for possible interventions based on secondary case material and local
voices through the findings of the interviews. The current actions in each hotspot profile are
mainly physical and legal measures, while the diagnoses for possible interventions are both
technically and socially oriented. This is followed by proposed urban planning interventions
based on the sponge city concept. It will become clear that to address the climate resilience of the
people living in the most vulnerable places in Kampala, it is necessary to formulate
recommendations for area-specific strategies for the sponge city project. In Appendix VIII, more
elaborate versions of the hotspot profiles including maps, images, and more context-specific
information can be found.
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Map 5.4.1. Vulnerability Hotpots in Kampala. (Source: author)

Kalerwe and Bwaise
‘In the entire city of Kampala, the name
Bwaise is synonymous with flood because
every time there is a heavy downpour,
Bwaise floods.’ (ACTogether, 2014, p. 17).

The majority of the residents are low-income earners with strong social support networks in the
informal settlements situated in these neighbourhoods (Ajambo, 2013; Waters, 2012). Narrow
drainages, unplanned construction of buildings and the lack of solid waste disposal services are
the root causes of flooding in this area, which is located in the Lubigi catchment (Musoke, 2011).
The Lubigi wetland serves a critical role as flood control valley and pollution control, but like
many other wetlands in Kampala, it has been encroached upon, particularly for settlement,
setting up gardens, bricklaying, washing bays, commercial structures and infrastructure, such as
the Kampala Northern Bypass highway. Thus, the functions of the Lubigi wetland have been
compromised (Karabo, 2017).
Current actions
In the past decade, the Lubigi channel has been constructed to reduce flooding in the Kawempe
division and unlike Nakivubo and Kinawataka wetlands, serious efforts have been made to
recover the Lubigi wetland through the National Wetlands Policy. While farmers have returned
their land to the wetland, other economic activities in this area are not regulated to limit and
continue to damage the wetland. The Belgian government supported the KCCA in relocating
residents in the Lubigi wetland to reduce further encroachment and to keep people safe from
floods (Gumm, 2011). Still, the wetland has diminished in size and the flood exposure of people
living in this area remains, and residents are exposed to flood hazards and related health risks
(Mugerwa 2012; Gumm, 2011).
Diagnoses for possible interventions
Flood zone protection measures, including the resettlement of informal settlers out of the flood
zones, strict enforcement of encroachment deterrents and greening measures are crucial to
reduce structural flood damage. Nature-based solutions can be implemented in improvements of
the drainage systems and the incorporation of natural areas into flood zones. Good
communication between government agencies is necessary to ensure protection of the wetlands.
Community mapping can increase awareness of proper waste disposal to keep the drainage
channels clean and local data generation provides missing geodata and empowers the
community.

Nakivubo area
‘As human activities continue to transform wetlands in
pursuit of private benefits, societal benefits from
wetlands and their ecosystem services gradually
diminish’ (Isunju, Orach & Kemp, 2016a: p. 489)

Nakivubo is the biggest wetland in Kampala and
functions as a natural waste treatment plant, filtering industrial effluents and domestic
wastewater of a large part of the population of Kampala (Emerton et al., 1998). A high number of
urban poor live around this wetland. Encroachment on this wetland started with rudimentary
agriculture in the 2000s, and while the lower parts of the wetland remain in fair condition, more
than half of the wetland has been modified. Over the past decades, the wetland’s ability to filter
water has been greatly reduced by drainage channels for crop production, growing human
settlements and industrial establishment (industrial discharge), and the water quality has
deteriorated (NEMA, 2008; Uganda Wetlands Atlas, 2016; MWE, 2013; Fuhrimann, et al., 2015;
Isunju, Orach & Kemp, 2016a). This has consequences for the Ggaba waterworks, which is the
intake point of the drinking water supply system for Kampala only 4km from where the Nakivubo
channel discharges into Lake Victoria (Uganda Wetlands Atlas, 2016).
Current actions
The Nakivubo Channel project was designed to improve stormwater drainage and floodwater
management and channelisation, but increased the rate of water flow, disrupting the hydrology
of the wetlands (World Bank, 2015). This has reduced the benefit from the wetland’s purification
function. The Kampala Sanitation Programme aimed to reduce water pollution by rehabilitating
the Nakivubo wetland to re-establish its original treatment capabilities (NEMA, 2008), but the
focus has shifted towards the construction of more wastewater treatment facilities. Although
restoration of the wetlands is a cost-efficient and more sustainable option in the long term
(Lukooya et al., 2013; Isunju, Orach & Kemp, 2016a), local authorities have come to terms with
the difficulties of the restoration of the natural wetland vegetation in the context of a wide range
of competing wetland users, and the wetlands have been allocated as urban parks for recreation
(Mbabazi et al., 2010; KCCA, 2012b).
Diagnoses for possible interventions
There is an urgent need to implement a strategy for the protection of the Nakivubo and other
wetlands in Kampala and to address the negative impacts that large-scale infrastructure projects
have had on wetland quality and function. Implementing a comprehensive piped sewerage
network and enforcing pollution control activities can help to reduce flooding and pollution.
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Rainwater harvesting can be a viable solution to both flooding and provision of water for people
in areas that lack sufficient and safe water resources. A study by Mugume et al. (2017) showed
the enormous potential of rainwater harvesting in the Nakivubo drainage system.

Nateete, Wankulukuku, Ndeeba, Kibuye and Katwe

This densely populated climate vulnerability hotspot with low-income housing is situated around
the Nalukolongo wetland, which floods excessively during heavy rains, affecting many
surrounding homes and businesses (Schoebitz, Niwagaba & Strande, 2016). Developers and
small-scale industries are investing in this growing industrial zone and are reclaiming low-lying
land in the flood-prone areas, which is an inexpensive source of land attractive for industrial
development. In-filling land in flood-prone areas transfers the flood risk onto low-income
residents in the surrounding area, and local road networks are highly affected by the redirected
flooding (Dodman & Soltesova, 2015; Marx et al., 2016).
Current actions
The capacity of the existing Nateete-Lubigi channel is insufficient to accommodate the
stormwater discharge from surrounding hills (Marx et al., 2016). The tenure system is vulnerable
and authorities have limited control to regulate the activities in this wetland, which means that
all developments have been controlled by the individual settlers and industrial developers, and
took place without a comprehensive legal framework regulating the use of the wetland (Naggayi,
2008).
Diagnoses for possible interventions
Upgrading the Nateete-Lubigi channel with retention and the integration of sustainable urban
drainage systems principles is one of the proposed sub-projects of the Kampala Institutional and
Infrastructure Development Projects, which will reduce flooding. Resettling people and
commercial buildings that live and operate in the flood plain that will be used for widening this
channel is a challenging process. There is a need for a comprehensive legal framework for the
protection of the wetlands in Kampala. The development of such a framework has likely been
limited by the lack of understanding of the immediate and long-term effects of modifications of
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the wetlands, and the economic value of wetlands compared to urban development (Naggayi,
2008).

Kinawataka and Kyambogo

In this hotspot, the Kinawataka wetland can be found, which has been affected by the government
policy allocating wetlands for industrial development as it was declared an industrial area in
1972. Urban and industrial developments in the wetland area have increased the impermeable
surface area: as a result, the retention capacity and infiltration rates of the wetland are reduced.
The edges of the informal settlements around the wetland are constantly expanding as people
settle on the fringes of the settlement and mainly in the seasonal flood-plain because the spaces
on the higher ground are already occupied, making them particularly vulnerable and dangerous
to live in during the rainy season due to their location (Everylife, N.D.). The damage of and
encroachment on the Kinawataka wetland has reduced its flood-attenuation function and flash
floods will continue in the entire area and get worse. The communities living in this vulnerability
hotspot use the stream running through the settlements and their waste is carried away by the
stormwater, clogging drainage channels and posing a threat to public health (ACTogether, 2014).
Current actions
The Kampala Physical Development Plan has not implemented appropriate measures to mitigate
the situation in this area and hardly provides for drainage – there is little space left to dig
stormwater channels and vegetation has been removed so that infiltration and retention capacity
of the wetlands are limited. The government-led development of infrastructure is inadequate as
the capacity of the culverts at the Ntinda-Kyambogo intersection is too small for the volume of
stormwater it receives during heavy rains (KCCA, 2012a; Uganda Wetlands Atlas, 2016).
Diagnoses for possible interventions
The Kinawataka wetland must be declared a natural area to protect it from further development
encroaching on it and the industrial area must be re-planned. Actions must be undertaken to
restore the critical wetlands that support Kampala’s drainage system and adequate maintenance
is necessary for the expanded drainage channels. In and around the intact wetlands, land parcels
must be secured to prevent further development
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In line with the sponge city concept, the protection of these wetlands and natural areas should be
supplemented by the development of more open green spaces providing a number of ecosystem
services. Access to solid waste collection services and public lavatories in the informal
settlements would reduce the amount of illegal waste dumping sites and waste being dumped in
the drainage channels.
Katanga, Kivulu & Kisenyi

The three informal settlements in this vulnerability hotspot are in the centre of Kampala, located
in the floodplain of the eastward bend of Nakivubo channel. Their drainage systems are very poor:
they observe stagnant water, flooding, drains that are too narrow, dirty, clogged, or poorly
maintained. It should be noted that there is also a high degree of correlation between low
education and awareness levels amongst the slum dwellers and the poor waste disposal and
sanitation systems (Amuge, 2013). Many residents move away because their homes and
businesses are destroyed by flooding, while some want to remain because of their ties to the
community or because they cannot afford to move elsewhere. (Dobson et al., 2011).
Current actions
In Kivulu, the local government was financially supported by the central government through
LGDP-funding (Local Government Development Programme) to dig new drains and prevent
further flooding, but the initiative was only implemented physically and not socially. The project
was implemented as if all necessary formal ways of securing people’s rights and giving
information were present: the decision-making processes and implementation of the physical
project were well-designed and would have functioned well in a formalised context. However, it
was not appropriate for the informal context in Kivulu. Because of the lack of ownership and
responsibility for the community in this project, the drains are neglected and residents dump
their solid waste in them (Alameida et al., 2009).
Diagnoses for possible interventions
‘The solution, according to the residents, is straight forward: They need better drainage systems;
they need their homes raised; and there needs to be better regulation of the channelling of water
outside of Kisenyi. In order to accomplish this, they need mobilization within and support from
outside’ (Fricke, 2011). As mentioned, there are problems that stem from the lack of social
cohesion, education, awareness, collective responsibility and the relationship with formal
institutions. In the context of informal settlements in central Kampala, diffuse community
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structure and the fierce competition for urban development are the main challenges to address
when planning for climate change.

4.4.2 Urban planning interventions based on the sponge city concept
There is a need to improve the urban infrastructure, especially in the informal settlements in
Kampala, to be able to build resilience against the negative impacts of flooding and other events
caused by climate change. The dimensions of drainages need to be increased, and roads, culverts,
bridges, and water and sewerage networks need to be improved (Lwasa, 2010). However, the
unplanned nature of the built-up environment in informal settlements can complicate the
construction and maintenance of conventional infrastructure, and urban drainage systems are
difficult to plan in this context. It is not financially feasible for individuals ad households to
upgrade their houses on their own – investments on the community level would be cheaper than
for each household to invest in floodproofing (Green, 2010). Both community-based
organisations and government agencies should be involved in improving infrastructure. By
cooperating with local councils, government agencies can make use of the local knowledge to
reduce disaster risk, and more localised decision-making through decentralisation can be
beneficial to small administrative zones, but it requires that local councils are also allocated
enough resources from higher levels of government to handle the demands of the people within
their jurisdiction (Pelling & Wisner, 2012).
The built-up area in Kampala has densified around the flood risk zones, and the basin roof area
has increased. This presents opportunities for increasing the sponge function of the city in order
to solve the water challenges Kampala is facing. One of the major principles of the sponge city
concept is to increase the area of pervious surfaces as opposed to impervious surfaces in order to
increase infiltration of stormwater. This is visualised in figure 5.4. It implies that increased
infiltration of stormwater will reduce flooding, and has additional benefits for the urban drainage
system in terms of retention, purification and storage of water by making use of the city’s natural
hydrology. The technologies proposed for the Sponge City project in Kampala include rainwater
harvesting, bioretention, permeable paving, terracing and wide and vegetated secondary and
tertiary drains.
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Figure 5.4. Difference between impervious surfaces and pervious surfaces. (Source: Nguyen et al., 2019.)

The allocation of flood zones might be necessary to complement the other technologies, which
are not sufficient to completely eradicate flood risk in Kampala, especially considering future
climate change. To clear these, compensation for resettlement will be needed. Through the
vulnerability hotspot profiles, it became clear that a comprehensive legal framework for the
protection of the wetlands in Kampala is needed to effectively implement the strategies of
wetlands protection and restoration of natural hydrology to support Kampala’s drainage system
by making use of the wetlands’ ecosystem services. The implementation potential in new
development areas and enforcement will be rather simple, but in already built-up areas, case-bycase decisions will be needed regarding relocation and resettlement. Where structures cannot be
avoided in flood areas they can be elevated through stilt constructions. In such a way, the flood
storage area will not be diminished. Some of these measures can be implemented at plot level
through respective building regulations, but it is difficult to control in the long term what people
do on their plots. Other measures concern public areas and can be implemented through
respective planning. The proposed urban planning interventions based on the sponge city
concept need to be supplemented with social and institutional measures to address the climate
vulnerability of the urban poor. This will be described in the next chapter.
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6. Analysis
This chapter will bring in the analysis of the findings of the case study in Kampala. It will start
with the general findings of the case study chapter, followed by a comparison of the findings of
the sub-case studies aiming to draw concluding diagnoses from the 5 hotspot profiles, especially
on the point of engaging the vulnerable urban poor. This chapter will conclude with a reflection
on my actions and experiences in this case study.
The case study in Kampala illustrated the persistent problems in cities in the Global South:
population growth and urbanisation rates which are higher than urban planning and
infrastructure can keep up with. This, often in combination with limited resources, capacity and
effectiveness of the local government results in a wide range of challenges, where the vulnerable
population suffers the most. A recurring theme in the case study was the encroachment and
deterioration of the wetlands due to the high demand for land in Kampala. From the interviews
with the stakeholder advisory group and the core planning team, it became clear that with
regards to, e.g., disaster risk management and wetlands protection, it is necessary to align
communication lines between different layers of government and different departments and that
when certain responsibilities are decentralised, an appropriate budget should also be allocated
to ensure adequate capacity of the local government. Some of the wetland areas have vulnerable
tenure systems which means activities in the wetlands cannot be controlled.
The urban poor often settle in the locations which are most vulnerable to climate change hazards
and environmental problems, where infrastructure and services are limited due to the informal
nature of the settlements. In Kampala, it was clear that the most vulnerable locations were lowincome neighbourhoods – mostly informal settlements – in low-lying areas near channels and
wetlands. Considering the projected global urban population growth by 2050, there is an urgent
need to reduce the climate vulnerability of the urban poor and to do so at scale (Satterthwaite,
2020). The sub-case studies of the vulnerability hotspots in Kampala gave a deeper insight into
how climate vulnerability manifests itself in these neighbourhoods and what the persistent
challenges are that their inhabitants face.
The poor quality of the houses and shops in informal settlements in Kampala increases the
vulnerability of the urban poor, meaning that they are at a high risk of losing the few assets they
have during a flood. The poor drainage systems are lacking maintenance and have insufficient
capacity for the amount of stormwater they receive. Solid waste often results in clogging due to
the lack of waste disposal services. Access to solid waste collection services and public lavatories
in the informal settlements would reduce the amount of illegal waste dumping sites and waste
being dumped in the drainage channels. Normally the KCCA would provide these services, but
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because these informal communities are settled in gazette wetlands, this poses a dilemma. By
servicing these communities, the local government would be acting against its own planning by
formalising the informal and legalising the illegal (Isunju, Orach & Kemp, 2016b).
The urban poor suffer from the impact of industrial development where in-filling land transfers
the flood risk onto the surrounding areas. This means that local economic development increases
climate vulnerability of the nearby residents, as the cost for flood mitigation measures increases
and the choice for relocation from the areas can result in additional costs and losing their social
networks (Marx et al., 2016). The strength of social networks differs in informal settlements
around Kampala: Waters & Adger (2012) found that while individual capabilities are higher in
inner-city poor urban areas (Kisenyi was used as a case study), social cohesion and support are
greater in the peripheral poor urban areas (Bwaise was used as a case study). The transience of
the residents in inner-city settlements makes collective action and community resilience difficult
to achieve (Fricke, 2011) and the enclaves of international migrants working in informal
industries near the CBD and the threat of eviction contributes to social fragmentation (Dobson et
al., 2011).
All persistent problems with regards to climate vulnerability that appear time and again in
different low-income neighbourhoods in Kampala can be viewed as signs of structural
weaknesses within the community and the governance of it. A different approach to implement
planning interventions is needed in a society with structural weaknesses than one would take in
an institutionally sound context. In informal settlements, several considerations need to be made,
and all involved parties must be duly informed and given the opportunity to express their
opinions, even if they are considered illegal settlers. It might be necessary to organise community
processes to raise awareness and improve the understanding of the planning process and the
legal framework within which interventions are made considering the illiteracy and lack of
knowledge of these processes among the population in these settlements.
Addressing a wide range of policy goals calls for multifunctional types of projects. This
multifunctionality is called “meekoppelkansen”, a popular phrase among Dutch planners. The
book Reinventing Multifunctionality describes examples of these kinds of multifunctional projects
in urban planning (Heijden, 2020). The multifunctional nature is key to addressing
interconnected challenges, which matches the aim of a holistic planning intervention to address
climate vulnerability in cities in the Global South. A holistic planning intervention is necessary to
improve urban climate resilience, and it must include the most vulnerable areas in its planning to
ensure urban climate resilience for all citizens. At the end of chapter 3, I illustrated the need for
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the combination of nature-based solutions and locally-led climate adaptation by translating the
Doughnut economy to the city scale.

The first recommendation based on the quick scan of climate vulnerability in Kampala and the
hotspot profiles is therefore to endorse and support local adaptation practices in informal
settlements, where it is not necessary to relocate these residents due to allocated flood zones. As
was observed in section 4.2.2 Adaptative Capacity and Coping Mechanisms, the urban poor have
many creative ways of dealing with floods which are a reality of their daily life. Instead of
enforcing adaptation measures from the top-down, local knowledge and practices should be
utilised and supported by formal actors for more effective adaptation. In this way, the issue of
local ownership as addressed in the hotspot analysis of Katanga, Kivulu and Kisenyi, and the
tensions between formal and informal planning processes can be resolved. As mentioned in
section 2.3 and 2.5, and as observed in the case study, many local and informal adaptation
measures are dependent on cooperation with formal city governance because of the
interdependence on city-wide infrastructure. This means that for the community-based
adaptation strategies to be effective, support at higher and formal levels is necessary. This can be
done through the collaboration of community organisations, NGOs and the local government. An
NGO like ACTogether can act as a mediator between the top-down planning processes and locallyled action. This type of actor is necessary to connect the formal and informal and to facilitate
authentic dialogue. The proposed conceptual framework for authentic dialogue by Choi (2014) is
an idealistic figure, applying it to facilitate dialogue between local governments and informal
settlers would pose social dilemmas. Informal settlers are citizens who can be seen as what
Granovetter (1985) describes as undersocialised – they are considered to fall outside the realm
of formal planning. Considering the duality in the social information processing dimension, one
has to make trade-offs between pro-self and pro-social goals. Pro-self goals can outweigh prosocial goals, and the pursuit of pro-self goals can have a negative impact on pro-social goals. The
question is whether formalising the informal economy is the solution (i.e., the ‘informal’ is
absorbed into the formal urban governance domain), or rather legalising the practices as they
currently are, in the existing and imperfect situation, with the existing informal systems of
governance.
Recognising informal settlements and formulating priorities in settlement fora, which
ACTogether organises with the informal settlers, are a necessary step to include the urban poor
in the planning process. Neighbourhood platforms like these are not uncommon and they ensure
a system of accountability and local ownership. Another recommendation is to utilise the local
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knowledge of the communities through household surveys and community mapping to generate
demographic and spatial data on the settlements, which can contribute to more appropriate and
context-specific planning. Given their legal status, most governments do not collect data on
informal settlements and their inhabitants (Satterthwaite, 2020). Further community mapping
activities, such as the one performed in Kalerwe and Bwaise, can provide crucial data to inform
planning and policymaking to address climate vulnerability in these informal settlements, which
would otherwise be missing. The collection of data through participatory data collection activities
can empower informal communities and is a valuable communication tool.
As mentioned, the sponge city concept as a holistic planning intervention can do more than just
prevent flooding. Multifunctional projects can address a wide range of policy goals and take on
board the persistent challenges that poor people face, such as food security and livelihoods. A
third recommendation is therefore the incorporation of more multifunctional uses in the design
of a sponge city, such as urban agriculture. It is not a new idea to use rainwater harvesting for
urban agriculture, as became clear through the interview with the NGO IDEAS for Uganda and
rooftop agriculture is already a quite common phenomenon in Kampala as can be seen on Map
6.1 (Vermeiren et al., 2013).

Map 6.1. Kampala urban farming system mapping (Source: Vermeiren et al., 2013).
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For many residents in Kampala urban agriculture is an important source of food, and it helps to
ensure food security during crises, such as flooding, drought, but also a pandemic as has been
shown recently. The potential for urban agriculture in Kampala has been calculated by the
organisation Geogecko, and it could be valuable to explore the incorporation of urban agriculture
in the design of Sponge City Kampala.
The proposed measures for a sponge city project in Kampala range from strategies that conform
to current plans and policies, to those that are in line with current ambitions and future policies
that have not yet been realized, to transformative action and structural change. Those measures
requiring structural change are most difficult to achieve but are necessary to address the
persistent challenges of urban climate resilience in cities in the Global South. The proposed
measures also range from exogenous to more endogenous climate adaptation efforts, but most of
these measures require a certain level of interaction between the two to be effective. Authentic
dialogue can play an important role in facilitating mutual support between exogenous and
endogenous climate adaptation efforts and to co-create new solutions.

Figure 6.2. Proposed measures for Sponge City project Kampala placed on a matrix. (Source: author).
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Figure 6.2 places the proposed measures for Kampala on a matrix, which are derived from the
quick scan to map and identify vulnerable people and places and the recommendations in the
case study. This process can be replicated for other cities in the Global South to map out what
combination of measures is needed to ensure urban climate resilience for all. These measures
form the building blocks of the approach and this is the main way the sponge city can be advanced
as a holistic planning intervention to address the climate vulnerability of the urban poor in cities
in the Global South.

Reflection-on-action
While conducting the quick scan method to map and profile vulnerable places and people
in Kampala remotely, at times it was challenging to attain an insider perspective, which I
deem important in the context of this research. I combined spatial analysis in the hazard
mapping exercise with an “insider perspective” through the interviews with local
stakeholders. By relying on local voices I was able to provide more detail to my analysis
and to come up with selection of hotspot based on both. Zooming in and making area
profiles is a new step compared to the UN-Habitat Vulnerability Assessment approach.
The insider perspective could come more to the fore if field research would have been
possible, through the use of participatory methods such as focus group discussions and
community mapping.
RAIN Foundation, the organisation where the remote research internship was conducted,
was pleased with the results of the quick scan method conducted for Kampala and
reflected especially positively on the hotspot profiles, which despite the distance on
which the research was conducted gave some valuable insights into the local context. The
NGO ACTogether approached me after the second round of inquiry to initiate a
collaboration between RAIN and ACTogether. The organisations saw an added value in
collaboration because of what they learned about each other through my research. While
RAIN has technical expertise and more an outsider perspective, proposing to implement
the Sponge City Project on a city-wide scale, ACTogether has an existing bottom-up
network and represents the insider perspective of the urban poor. This dynamic
represents a resonance in civil society when organisations find one another and take on
challenges together.
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7. Conclusions and discussion
This research aimed to identify a way to design a holistic planning intervention that can be
applied in the context of cities in the Global South facing urban climate risks, with prevalent
poverty, and low adaptive capacity. It did so by answering four research questions through
theoretical and empirical findings to get to the main research question.
The first question is about understanding poverty in relation to urban climate resilience and
vulnerability: How can the persistent problems of urban poverty of people in informal
settlements in the Global South be understood, in relation to vulnerability and resilience
regarding climate change? The findings of section 2.1 Urban poverty in the Global South indicate
that the gap in the supply of jobs and adequate and affordable housing for growing city
populations leads to informality and a vicious cycle of poverty and vulnerability. Local
governments must have appropriate resources and structures in place to address this, and
informal settlers must be recognised as legitimate parts of the city with rights to infrastructure,
services and accountable local government agencies. In section 2.2 Climate vulnerability of the
urban poor, it was found that informal settlers are considered to fall outside the formal realm of
urban planning and there is a lack of interaction between endogenous (household-level) and
exogenous (city-wide) efforts to increase urban climate resilience. Resilient systems must be
based on inclusive, participatory, flexible and adaptive institutions and processes to distribute
risks, vulnerability and impacts in an equitable way.
The second question is about exploring the possibilities of participation and inclusion of insider
and outsider perspectives: How can insider and outsider perspectives be exchanged in
authentic dialogue, in the planning process for urban climate adaptation, in order to reduce
the climate vulnerability of the urban poor? Section 2.3 Reducing vulnerability of the urban poor
through the planning process discussed that pro-poor planning allows poor people to be directly
involved in planning processes and lead to pro-poor planning outcomes. However, local
governments with limited capacities cannot justify providing infrastructure or services for
informal settlers but can systematically consider the poor in their city-wide efforts to improve
urban climate resilience. For an accountable and democratic local governance structure to ensure
that knowledge and skills can be exchanged and collective strategies can be negotiated, local
governments must systematically engage with community organisations of the urban poor. In
section 3.3 Authentic Dialogue it was explained that authentic dialogue is a way of bringing
together insider and outsider perspectives, and endogenous and exogenous efforts to address
climate vulnerability of the urban poor and increase urban climate resilience for all. It allows
undersocialised citizens, such as informal settlers, to be involved and minority ideas to be heard
in public discussions. As confirmed in the empirical findings in Kampala, NGOs can take on a
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mediating role between the top-down planning processes and locally-led action, which can help
to connect the formal and informal and facilitate authentic dialogue.
The third question focuses on building on existing climate adaptation approaches to find
solutions: How can we build on existing nature-based solutions - and in particular improve
or extend the sponge city concept - to incorporate community resilience and locally-led
actions in the approach towards a climate-resilient city in the Global South? The solution
space of the theoretical findings discussed how nature-based solutions such as the sponge city
concept are resource-efficient and sustainable solutions address urban water management and
climate vulnerabilities by integrating functions and making use of ecosystem services. However,
without addressing the equity of climate adaptation, these theoretical frameworks fall short in
adequately addressing the persistent problems of climate vulnerability of the urban poor.
Community resilience and locally-led action such as community-based adaptation and grassroots
resilience are endogenous efforts filling the gap in supply from the exogenous (city-wide) and
formal efforts to build urban climate resilience and reduce climate vulnerability. As such, informal
communities evolve and learn to survive all physical, political and socio-economic stresses in
urban systems and are therefore able to reduce their own vulnerability. To include these
endogenous efforts and represent the insider perspective, I aimed to develop an integrated
approach which could be implemented through the case study in Kampala.
The final question is about learning from the executed case study: How can we design a planning
intervention for the case of Kampala, in order to develop an approach for strategy-making
for climate adaptation that includes the vulnerability of the urban poor? A few
recommendations were formulated based on the findings from the case study in Kampala. The
first is that tensions between formal and informal planning processes can be resolved by instead
of enforcing adaptation measures from the top-down, local knowledge and adaptation practices
in informal settlements should be utilised and supported by formal actors. This will result in more
effective climate adaptation measures tailored to the local context, and more sustainable
implementation and maintenance of the measures by providing local ownership. The second
recommendation is to organise neighbourhood platforms where priorities can be formulated to
ensure a system of accountability and local ownership and to make use of the local knowledge of
the communities through household surveys and community mapping to generate demographic
and spatial data on the settlements. The generated data can empower informal communities and
serve as a valuable communication tool. The third recommendation is to incorporate more
multifunctional uses in the design of a sponge city, such as urban agriculture, to address the
persistent challenges that poor people face, such as food security and livelihoods. The result from
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the case study is that the proposed measures for the sponge city project in Kampala range from
strategies that conform to current plans and policies, to those that are in line with current
ambitions and future policies that have not yet been realized, to transformative action and
structural change. These measures form the building blocks of the approach and this is the main
way the sponge city can be advanced as a holistic planning intervention to address the climate
vulnerability of the urban poor in cities in the Global South. In the matrix presented in the
previous chapter it can be seen that endogenous efforts to reduce climate vulnerability are
included. This was achieved by adding certain steps in the quick scan method adapted from the
UN-Habitat Vulnerability Assessment approach: especially the added area profiles and
community mapping serve as a bridge on the intermediate scale.
That brings us to the main research question this master thesis intends to answer. How can the
sponge city concept be advanced to address climate vulnerability of the urban poor,
specifically those who live in informal settlements of metropolitan cities in the Global South
such as Kampala? The sponge city concept can be advanced as a holistic planning intervention
by adding authentic dialogue between multiple actors on multiple levels in its planning process,
to 1) facilitate dialogue between insider and outsider perspectives and to benefit from the local
knowledge and daily experiences as well as scientific knowledge and previous experiences in
other cities; 2) facilitate interaction between exogenous (city-wide) and endogenous (household
level) efforts to build urban climate resilience; 3) tackle the problem of unequal distributions of
risks, vulnerability and impacts through the inclusion of undersocialised citizens in the planning
process, and by doing so enriching the sponge city concept to address climate vulnerability of the
urban poor.
Using the developed quick scan method: mapping and profiling vulnerable places and people
While the methods for the case study needed to be adjusted to be able to conduct the empirical
research remotely, this research is based as much as possible on local voices given the
circumstances through the use of stakeholder interviews and the analysis of secondary case
material using interviews and household surveys. The quick scan method developed and used for
the empirical case study is called Mapping and profiling vulnerable places and people, which was
based on the Vulnerability Assessment approach from UN-Habitat’s Planning for Climate Change
guide. Figure 7.1 gives a visual overview of the steps in this method so that the method can be
replicated and used elsewhere, in another city in the Global South.
I will now evaluate my experiences using this method. The first step, Stakeholder Identification
and Analysis, is a good start of this quick scan, especially when it can be conducted with a core
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planning team that knows the local context. The main limitation found was that not all relevant
stakeholders were able or willing to be interviewed, and therefore it was necessary to rely on
secondary case material to complement the primary case material. For the second step, Weather
and Climate Change, the confirmation of data on climate trend and projections through
observations of the stakeholders give a good overview on the perceptions of local people of the
changing climate and its impacts.

Figure 7.1. Visual overview of the developed method in this master thesis (Source: author).

The third step, Hazard Mapping, was a good way to translate the observations of stakeholders of
where climate-related hazards occur (i.e. the exposed locations) into points on the map by
geocoding the interviews. This step functions as a preliminary identification of vulnerability
hotspots, confirmed by the sixth step Vulnerability Hotspots. The fourth step, Assessment
Institutional Capacity & Policy Analysis was performed by filling in the institutional assessment
questionnaire with the core planning team in Kampala and a local government official, and the
review and analysis of relevant policy documents. This revealed the gaps in local institutional
capacity to address urban climate vulnerability in Kampala. The fifth step, Adaptation & Coping
was performed by filling in the general adaptive capacity assessment form with the core planning
team in Kampala and through interviews with the stakeholder advisory team, complemented by
secondary case material. The findings from this step confirmed the findings from the theoretical
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section with regards to community-based adaptation among informal communities filling the gap
from formal and city-wide efforts to reduce climate vulnerability. In the sixth step, Vulnerability
Hotspots, several government institutions, non-governmental organisations and researchers
were contacted to obtain the original geospatial data so that spatial analyses could be performed
by overlaying shapefiles in geographic information systems. The lack of availability of geodata in
the form of shapefiles limited the possibilities of spatial analysis that could be performed, but was
complemented by the use of pictures of maps rather than shapefiles, and optically overlaying
these maps. The limited availability of geodata is an issue that often occurs in cities in the Global
South. The use of qualitative methods to obtain more spatial information through geocoding in
the Hazard Mapping step was a valuable addition to the limited geodata to determine
vulnerability hotspots and verify the findings of the optical overlay. This was an especially
valuable addition to understanding the local context since the analysis was performed remotely
and without a visit to the field. The final step, Hotspot Profiles and Recommendations, was not part
of the UN-Habitat Vulnerability Assessment approach but provided vital insights into the context
of these vulnerable neighbourhoods. Because the analyses of these ‘sub-case studies’ was
conducted remotely, it was necessary to rely on secondary case material rather than direct
observations and local interviews, therefore some information might have been outdated and
some relevant insights might have been overlooked. Further research in the field can provide
more accurate profiles and recommendations relevant to the implementation of measures within
a holistic planning intervention to address the specific vulnerabilities in these neighbourhoods.
After this quick scan method has been performed, I recommend following up with first, more
detailed community mapping and drawing on local knowledge and experiences to prepare for
planning intervention and second, participatory planning and implementation to successfully cocreate a holistic planning intervention that addresses climate vulnerability of the urban poor in
cities in the Global South.
Discussion
Although social justice is often considered the goal of participatory planning, the discussion of
urban poverty is often missing in planning literature, which is why I decided to explore this
concept and its implications for urban planning thoroughly in the problem space of the literature
review. As de Soto wrote in his book The Mystery of Capital (2001), the persistent problem of
poverty and informality in the Global South cannot be solved by only providing poor people with
financial resources. Without representation through the formal ownership of land - or as Sen
(1982) would phrase it, without entitlements – poor people are limited in developing sustainable
livelihoods. Along the same line, Fraser (2009) expanded her theory on the interconnections
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between the economic dimension of redistribution and social dimension of recognition as the two
key domains by including the political dimension of representation. In this master thesis I
emphasised that it is necessary to engage with the vulnerable in order to address their
vulnerability, because, as Racelis (2003) noted, only when a problem is raised to the level of
consciousness and is examined by those most affected it, it can be transformed into an
understanding which can be translated into practical action. This thesis stresses Chambers’
(1989) and Farrington’s (2002) view that an understanding of the vulnerabilities of the urban
poor must draw on poor people’s own priorities and interpretations. In the case study in Kampala,
the NGO ACTogether served as a mediator between the formal and informal urban domain by
providing the informal settlements a platform for representation through settlement fora where
priorities can be formulated and represented by ACTogether in the discussion with the local
government and development organisations. The representation of the informal domain remains
a complicated issue and I follow the view of Fraser (2009) that redistribution, recognition and
representation are interwoven domains. This means that it is necessary to take a step forward in
one of the domains if improvement in the others are to follow. Applied in the case study in
Kampala, this can be seen on the x-axis in the matrix where the proposed measures are plotted
towards more transformative action and structural change.
The position chosen in this thesis followed the academic view of Heintz (2012) that urban
informality should be analysed and interpreted in their specific geographic and cultural contexts.
Nature-based solutions can address a wide range of climate related problems and locally-led
action utilises the local knowledge to address context-specific problems. While problems in
planning are often thought to be context-specific - which is why it is difficult to say that universal
solutions can be applied in different contexts - the way to co-create solutions tailored to the local
context can be universal.
Science has the tendency to specialise, but as I illustrated by translating Raworth’s (2017)
integrative concept of the Doughnut Economy to the city scale, I believe we have to make efforts
to converge interdisciplinary research in urban planning. The research in this thesis has an
interdisciplinary nature as the findings build on existing theories addressing issues of urban
climate resilience on the one hand, and issues of equity, voice and power on the other. While Choi
(2014) developed his conceptual framework for the behavioural foundations of authentic
dialogue from a psychology and public administration background, authentic dialogue as applied
in this thesis forms several ‘bridges’ that address contemporary issues in urban planning and
beyond.
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The application of authentic dialogue forms interrelated bridges between nature-based solutions
and community-based adaptation to build resilience in the context of climate vulnerability and
urban poverty, between exogenous and endogenous efforts to do so, and between outsider and
insider perspectives. Identifying these bridges and applying them through a case study is the main
contribution of this thesis to construction of scientific knowledge.
Gunderson & Holling’s (2002) concept of panarchy helped me to emphasise the importance of
subsystems, including informal ones. This importance is why the lack of literature explicitly
discussing the social implications of nature-based solutions the sponge city concept is something
I wanted to address in this thesis by using certain frameworks that create the ‘bridge’ necessary
to address critical issues associated with the uptake of resilience in the context of climate
vulnerability and urban poverty. While community-based adaptation is a relatively new concept
in urban contexts, it fits well in the context of climate adaptation of poor communities in the
Global South, and Amoako’s (2018) community social resilience framework served as a basis to
understand for locally-led adaptation of urban poor in this thesis. The sponge city concept falls
short in addressing the social issues of power, voice and equity, and locally-led actions to climate
adaptation require support from higher levels in order to be effective. The parable of Raworth’s
(2017) Doughnut Economy applied to the city scale in the solution space of the literature review
provided a new insight into the relationship between nature-based solutions such as the sponge
city concept and locally-led adaptation, where authentic dialogue can serve as the connecting
element.
An interrelated bridge that authentic dialogue can form relates to the dilemmas of collaborating
and fragmented societies as addressed by Healey (1997). Applying Innes & Booher’s (2002)
collaborative planning model to informal settlers in cities to the Global South, authentic dialogue
forms a bridge between city-wide and household level efforts to reduce climate vulnerability and
allows for the co-creation of new beneficial solutions to complex and controversial problems
through first and second order learning.
As mentioned, collaborative planning can contribute to go beyond the ‘outsider view’ of the
implementing agency of adaptation plans and to gain insight into the ‘insider view’ of those who
are affected most by the adverse consequences of climate change. Therefore, the last interrelated
bridge addresses the issue of contrasting tendencies in the realities of professionals and poor
people that Chamber’s (1989) brought to the fore by allowing for the exchange between insider
and outsider perspectives through authentic dialogue.
The way in which endogenous efforts and exogenous efforts to build climate resilience are
proposed to be brought together (by setting up a platform for authentic dialogue) has
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applications beyond the climate vulnerability of the urban poor in cities in the Global South, which
is the problem studied in this master thesis. There are insider and outsider perspectives in many
wicked problems, beyond climate adaptation and beyond urban planning. Whenever there are
‘outsiders’ that are interacting with a marginalised group that have an insider perspective (e.g.,
indigenous communities or refugees), there can be an added value by establishing authentic
dialogue to exchange insider and outsider perspectives and co-creating long-term solutions.
There is a need for renewed research and policy attention on climate vulnerability in the contexts
of urban poverty and informality. This thesis has shown that to achieve the goal of urban climate
resilience for all, we must create a holistic planning intervention that can help cities in the Global
South with low adaptive capacity to reduce the climate vulnerability of their citizens, including
the urban poor. The contribution of this thesis for practice is the development of the quick scan
method Mapping and profiling vulnerable places and people, which can be applied in cities
throughout the Global South. Future research is needed to test the application of the method used
in this thesis so that others can build on it and develop the next two steps I proposed: community
mapping and cogenerating data and participatory planning and implementation of the holistic
planning intervention. Although I mentioned how invaluable the contribution of community
mapping can be in addressing climate vulnerability of the urban poor, I believe it is important to
prioritise the practical ethics as outlined by Rambaldi et al. (2006), especially with regards to the
“who?”-questions mentioned in this article.
Reflection
The proportion of this master thesis taken up by literature analysis was larger than anticipated,
but this is justified because the analysis of theories and the construction of the conceptual
framework forms a fundamental keystone to this thesis project. Working through the theoretical
part in a problem space and solution space was crucial in finding a red thread in the complex
problem this thesis addresses.
The fact that due to COVID-19 travel restrictions field research on-site in Kampala was no longer
possible allowed me the opportunity to develop a new method that could be conducted remotely,
relying on online connections rather than physical ones. This was a challenging process but
Mapping and profiling vulnerable places and people using my quick scan adapted from the
vulnerability assessment in the UN-Habitat Planning for Climate Change Guide has benefits with
regards to its replicability, precisely because can be conducted quickly and remotely so that more
resources can be allocated to the next steps of the planning process. For incorporating the Delphi
method in my research process, I used a questionnaire which I distributed among the stakeholder
advisory group and the core planning team. With a low number of respondents and no clear
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consensus, it seems that the second round of inquiry using the Delphi method could have been
better conducted with a second round of interviews. Although conducting a second round of
interviews is more time consuming, this will allow the researcher to gain more of an insight into
the perspectives of the stakeholders, and this will make it easier to generate a near-consensus on
the informed judgement on the highly context-specific and future-oriented issues. This consensus
or near-consensus among the stakeholders will be helpful when following up with mapping,
planning and implementation of the holistic planning intervention.
The project sponge city Kampala suited the research of this master thesis project well as a case
study because it allowed for the study of the applicability of the sponge city concept in the context
of a city in the Global South. However, there were some limitations to this case study. The
researcher was not able to interview a representative of all identified relevant stakeholders, and
while relying on secondary case material was used as a substitute in some cases, some
perspectives are missing, such as that of the private sector. Presence of the researcher on the
ground might make it easier to find more contacts on the ground, e.g. going to the physical office
to get directed to the appropriate person rather than relying on communication via email. This
means that when conducting remote research it is very important to establish a core planning
team that knows the local context well and to establish contacts. By reaching out to people who
had previously done research in Kampala I was able to gain invaluable additional information
that to a small extent made up for the lack of my physical presence in Kampala.
The link between theory and practice is especially visible in the matrix in the previous chapter,
where the theoretical concepts are applied to plot the proposed measures based on the case
study. I considered adding a z-axis to this matrix ranged from technological and physical
measures to social measures. Technological developments are often driven by a return on
investment rather than solving fundamental problems in society. While technological and
physical measures are more easily replicated than social measures, it is important to consider
that technological measures are also socially constructed in the end. The social construction of
technology is a more philosophical discussion of knowledge construction of science, often
discussed in the field of science, technology and society studies (STS). I decided against adding
this axis because the division between technical and social measures is not so binary and it would
add another layer of complexity and open another box for discussion that falls outside the scope
of this research.
Remaining persistent problems
Even if the sponge city concept is advanced to a holistic planning intervention that addresses the
climate vulnerability of the urban poor in cities in the Global South, two persistent problems
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remain. The population of informal settlers will continue to grow uncontrollably as long as the
supply and cost of formal (i.e. legal) housing are not expanded to provide the urban poor with
accessible alternatives to living in informal settlements. Without this alternative, informal settlers
will continue to live in and encroach on hazardous zones and contribute to the infill and
densification of cities - which is detrimental to the city’s supporting ecosystems - while continuing
to endure poor and unsafe living standards. A solution to this vicious cycle would be the provision
of allocated plots where the urban poor are allowed to settle or the provision of affordable social
housing. In cities that are affected by climate change hazards, these solutions must take into
account that such plots or housing are provided with risk-reducing and emergency infrastructure.
The second issue which is difficult to address with the holistic planning intervention is that
encroachment on the wetlands will continue as long as the protection of the wetlands is not
enforced – for which there needs to be a transformative change on the institutional level to bring
about a change here. As with all transformative change, imagining it is the first step, even if
transition is required on a landscape level to bring about this change in reality.
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