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Abstract: Urbanization and climate change are compounding the vulnerability of flooding for the
urban poor, particularly in the Global South. However, local governance can be a greater determinant
of flood risk than the hazard itself. Identifying strengths and weaknesses in local governance for
water management is therefore crucial. This paper presents a governance assessment for Quarry
Road West informal settlement, Durban, South Africa, in relation to flood risk by applying the Capital
Approach Framework. Through developing a deeper understanding of the current governance
system, the embeddedness of several social values can also be gauged. This is important particularly
for integrative and transdisciplinary management of flood risk, enacted in the case of Quarry Road
West informal settlement through the Palmiet Rehabilitation Project, a multi sector partnership at
the climate change and water governance interface. Findings from this study indicate that, currently,
climate change adaptation remains a challenge for decision-makers and policy-planners. A more
effective integration of the residents of Quarry Road West informal settlement into local governance
for water management is urgently needed. This is particularly important in the context of informal
settlements that are marginalized and often lacking governance mechanisms to affect change.
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1. Introduction

Currently, half of the world’s population lives in cities and by 2050, the global level of urbanization
is predicted to rise to 70% [1]. The speed of urbanization is resulting in extreme challenges for the
sustainability and prosperity of cities [2]. The urban poor, not only characterized by low income levels,
but by poor quality and over-crowded housing, lack of secure tenure, insufficient access to safe water
supplies and sanitation, drainage and solid waste collection, as well as healthcare, emergency services
and policing, and commonly located in environmentally vulnerable areas, are those most at risk from
the effects of climate change [3]. As a result of urban poverty, rapid urbanization, the decompression
of existing poor and crowded urban settlements, and the inability of the state or the market to
provide affordable housing for the urban poor, over 1 billion people reside in informal settlements,
primarily across the Global South. The high level of dichotomy between the conceptual framing of
informal settlements, urban poor, and urban resources confounds the ability to define the relation
between these concepts unambiguously [4]. The understanding taken in this study is that informal
settlements are most commonly resided in by the urban poor, and are usually located on marginal
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land in the inner core of cities, where the urban poor can gain improved access to urban resources
such as healthcare, emergency services, policing or education through governmental schools, or on the
periphery of cities, where land is available [5].

At the same time, climate change is affecting the frequency, intensity, and predictability of
environmental risk [2,6]. Cities are particularly vulnerable to the effects of climate change due to
the combination of increased precipitation, storm events and floods, extended periods of decreased
precipitation and drought events, prolonged stages of intense heat and cold, and rising sea levels.
Social vulnerability is commonly concentrated in hazard-prone areas in the city and there is a growing
insufficiency of urban infrastructure to cope with the impacts of climate change and protect the
population. This highlights the necessity for risk-informed development of urban infrastructure such
as road and rail transport, communications, water and energy to deal with the impacts of rapid
urbanization and climate change [2].

Thus, the New Urban Agenda lists “enhancing urban resilience to climate change and disaster risks” as
one of its key challenges for sustainable cities and communities [5]. However, cities also offer significant
opportunities for addressing climate change through innovation, efficiencies and the potential for
the appropriate governance of, and planning for, mitigation and adaption efforts. Population growth
and spatial expansion are further exacerbating flood vulnerability for poor populations in many
countries [7], transforming the relationship between bio-physical and social systems [8]. With poor
housing and basic services compounding the risks for residents of informal settlements, increasing
resilience in coastal cities experiencing rapid urbanization, particularly in tropical and subtropical
regions where climate change impacts are more pronounced and difficult to predict, is a major
challenge [1,9]. Presently, flood events account for over half of disaster-related fatalities and a third of
economic loss resulting from all climate-induced risks [10]. The risk of flooding will further increase
with global warming [11], affecting the hydrological cycle and posing an urgent climate-induced risk
for vulnerable communities, particularly those residing in informal settlements across the Global
South [12]. It is important to note, however, that although the physical extent of flooding episodes
is increasing, research has found negative effects experienced by residents are more attributable to
ineffective governance, rather than flooding itself [13].

While climate change is a global phenomenon, and is increasingly being recognized as such
by various decision-makers and policy-planners [14], the response to climate-induced risks is
predominantly local, which means that local governance is critical [15,16]. Local governance,
defined as the “formulation and execution of collective action at the local level” [17], needs to focus on
implementing policies and strategies which lessen the impacts of climate-induced risks on individuals
and communities [16]. Local governance is carried out by formal institutions, as well as informal
networks or partnerships, community organizations or neighborhood associations [17]. Effective local
governance is determined not only by the provision of local services, but also depends on the
preservation of life and well-being, creating the opportunity for democratic participation and dialogue,
as well as supporting sustainable development [17]. It is therefore within the scope of local governance
to manage climate-induced risk, including the reduction of existing risk, the avoidance of new disaster
risk, and the management of residual risk [16,18].

Developments in human distribution and climate change impacts, in particular changing
precipitation patterns leading to increased flooding in coastal areas, illustrate the need for improving
local governance for water management. Water can have various different ontologies, a threat or a
border for some, a resource or an opportunity for others [19]. In this study, water is understood both as
a dynamic external threat, and as an ecosystem providing vital services for local residents. The current
research focus in local governance for water management has experienced a paradigm shift toward
more integrated systems of managing climate-induced risk [13,20]. A single authority or agency is
unable to provide effective governance dealing with the complex und multi-faceted nature of flood
risk [21], understood in its simplest form as the probability of flooding multiplied by the potential loss
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or damage. Numerous national and international treaties on environmental issues acknowledge the
requirement for stakeholder participation in decision-making and policy-planning [10,19].

In an effort to facilitate an inclusive and transdisciplinary approach to flood risk, some have
suggested local governance needs to be enacted by multi-lateral partnerships, or “multi-sectoral
partnerships”, defined as “voluntary but enforceable commitments between public authorities, private
enterprises, and civil society organizations across sectors. They can be temporary or long-lasting. They
will be founded on principles of sharing the same goal in order to reduce risks and gain mutual benefit. (... .)
Partnerships involve a shift in governance structures and the implied acquisition of competencies typically
derived from governmental structure” [22]. Multi-sectoral partnerships should enable mobilizing and
sharing knowledge, expertise, technology and financial resources, as well as encourage and promote
effective public, private-public and civil society partnerships [23]. The benefit of integrating these
actors and processes in the form of multi-sector partnerships has been recognized by the United
Nations General Assembly and is seen as a key means not only of reducing disaster risk within the
Sendai framework, but also of achieving the Sustainable Development Goals [23,24].

Thus, effective local governance for water management is dependent upon the integration of
a diverse range of stakeholders in participatory governance processes to co-produce knowledge.
A grounded analysis of governance therefore needs to include, amongst others, local government,
the private sector, scientists and the broader research community, and local communities.

Effective local governance is also dependent on the integration of mutually constructed social
values, understood here as moral beliefs and principles ensuring the sustainable continuation of
society [25]. Local governance should be shaped by social values, reflecting the importance, worth,
desirability and respect of shared moral beliefs and principles [26]. Multi-sector partnerships
are designed to integrate and to promote the co-construction of social values, addressing the
need for a less hierarchical top-down approach to local governance for water management,
using non-legislative instruments to complement policy tools, and encouraging new forms of
governance, partnerships, greater participation and civil dialogue under guiding principles of
transparency, openness, accountability, coherence and effectiveness [23]. Multi-sector partnerships
range from formal, institutionalized legislative entities, to non-formal co-operations. In their simplest
form, they describe any form of collaboration between state and non-state actors [27]. This is
particularly important for informal settlements, as not only are these communities commonly excluded
from formal urban planning processes. They also often do not adhere to the traditional school of
top-down hierarchical governance, having been replaced by non-hierarchical governance in which
non-state actors play a greater role in the formulation and implementation of public policy [28].
Thus, the inclusion of inherently marginalized informal settlement communities in local governance
processes is a considerable challenge, and mechanisms encouraging their participation and amplifying
their voice are needed.

Through the integration of stakeholders from various sectors, multi-sector partnerships are also
inherently transdisciplinary. This is an important necessity, as single disciplinary approaches often fail
in addressing intractable problems, and a range of knowledge, methodologies and learning needs to be
considered for implementable sustainable solutions to environmental issues [29]. Transdisciplinarity
can be viewed as an extension of interdisciplinarity, facilitating integration of disciplinary paradigms,
and encouraging participation from a range of different stakeholders [19]. Transdisciplinarity is
therefore not driven by disciplines themselves, rather by socially relevant issues, integrating civil
society, private and public sectors [19].

Local governance for water management is increasingly integrative and transdisciplinary
in nature. Much research has been carried out on the integration of social factors in analyses
evaluating the effectiveness of multi-sector partnerships in formalized institutionalist governance
structures [23,24,27,30,31]. There is however a lack of knowledge concerned with measuring the
integration of social factors when evaluating multi-sector partnerships in non-formalized governance
structures. Not only can multi-sector partnerships be a driver of transformative change and
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vehicles of development, they can also help reduce the climate-related risks, the burden of which
is disproportionately carried by residents of the Global South. This also highlights the potential
benefit of the ability to qualitatively assess multi-sector partnerships, contributing to a reduction in
environmental risk for residents of informal settlements. However, previous research has found that the
level of formalized institutionalism is a good indicator of the success of multi-sector partnerships [28].
With lack of formalized institutionalism and mainstream governance prevalent across the Global South,
contributing to corruption, ineffective governance structures, and an absence of civil society [1,13],
the ability to assess the performance of multi-sector partnerships in the context of climate-induced
natural risk in informal settlements, and the ability to measure the uptake of social values in local
governance processes, may prove highly valuable.

The role of local communities in project planning and implementation is necessary not only to
strengthen the capacity of local communities to adapt, but also in regard to the multi-level nature
of adaptation policy and programming [32]. The success of multi-level governance is therefore
dependent on the ability of generating adaptation strategies through participatory processes involving
stakeholders from various sectors [32]. Previous research however indicates that adaptation efforts
have commonly been undertaken through hierarchical top-down approaches, with little or no attention
being given to how local communities experience the effects of climate change and carry out adaptation
to changing environments [33].

Thus, the aim of this paper is to identify strengths and weaknesses of current local governance
for water management in Quarry Road West informal settlement through the perception of the
Palmiet Rehabilitation Project (PRP), a multi-sector partnership dealing with flooding in the catchment.
This assessment should furthermore provide some insight into the uptake of social values into local
governance processes, such as democratic participation, gender equality, or trusting relationships.

2. Study Site

Quarry Road West informal settlement in Durban, South Africa, is representative for many other
informal settlements around the world. It was established in 1984 and is located in the urban core of
Durban, or its administrative entity, eThekwini Municipality. Durban has a population of 3.6 million,
making it the third largest city in South Africa [34]. With 41.8% of its inhabitants living in poverty,
an unemployment rate of 16.5%, and 27.4% of the city’s residents living in informal settlements,
Durban faces significant social, economic and political challenges [35-37]. Climate variability is further
increasing, compounding the uncertainty of environmental futures and risk in the city [38].

Durban has a humid and subtropical climate, with warm, wet summers and mild, dry winters,
due to the presence of the South Indian Anticyclone and coastal low-pressure systems moving from
west to east along the coast. The Environmental Planning and Climate Protection Department
(EPCPD) projects an increase in mean annual temperature of between 1.5 °C and 2.5 °C by 2065,
further increasing to between 3 °C and 5 °C by 2100. Combined with a rise in maximum temperature,
this is likely to cause a higher incidence of heat waves and droughts [38,39]. Mean annual precipitation
exceeds 1000 mm per annum, making Durban one of South Africa's wettest cities [35]. A considerable
change in precipitation events is projected as a result of climate change. The total amount of annual
precipitation is set to rise by 500 mm, which will fall in short, intense rain events, rather than in
the longer periods of soaking rain previously experienced in the city. This is confirmed by the
Climate Service Center Germany (GERICS), which has already observed an increase in intense
rainfall, and a decrease in rain-days [40]. Overall, annual rainfall variability is expected to increase
significantly [38,39]. This data suggests a pattern of increasing storm and high intensity rain events
which will exacerbate surface water flow and flooding in the city. As environmentally stressed informal
settlements are a common feature of the Durban landscape, the combination of sub-standard housing,
poor services and increased rainfall and surface water flow creates significant risk for those living in
these settlements.
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According to a survey carried out by the Community Organization Resource Centre, Quarry Road
West informal settlement has a household size of 550, and a population of 1650, indicating an average
of just over three persons per household [36]. A community-based mapping project undertaken in July
2017 however revealed that there are 931 households in Quarry Road West informal settlement, with a
population of approximately 2400 residents. Household size varies considerably with an average of just
over three persons per household. It is a centrally located urban informal settlement in close proximity
to residential suburbs, major transport routes and Durban’s Central Business District. These resources
provide opportunities for informal settlers, many of whom are engaged in informal sector activities
or part time work. The settlement has undergone several periods of rapid expansion, with most of
these occurring just after significant flood and fire events. Natural and human induced disasters have
therefore opened up opportunities for people to move in to and expand the settlement [41].

Quarry Road West informal settlement is located on the narrow floodplain of the Palmiet River,
in close proximity to an extensive road network (Figure 1). Although the history of flooding is not well
documented, due both to the recent history and lack of data recording in informal settings, there are
various media accounts of the Palmiet River breaking its banks and causing flooding after heavy rainfall
events [42]. The increasing intensity of storms, which is attributed to climate change, is escalating
the flood risk in the settlement. The majority of residents in the settlement have migrated to Durban
from the rural areas of KwaZulu-Natal and the Eastern Cape, and they retain strong links with their
rural homes, participating in circular migration [43]. The settlement has four municipally provided
Community Ablution Blocks (CABs) containing showers, toilets and wash basins. Residents have
access to free basic water through communal standpipes.

Palmiet River

Informal
Settlement
Boundary

Figure 1. Four sections of Quarry Road West informal settlement intersected by the Palmiet River
flowing from west to east. The location of Durban in the southern African context is illustrated in the
top left-hand box. Google Earth, 2016, 29°48'53.41"" S, 30°54'57.79" E, AfriGIS (Pty) Ltd., DigitalGlobe,
https:/ /earth.google.com [44].

In accordance with the HDA Act No. 23, 2008, the mandate to assist entities of the state
with undertaking upgrading measures in informal settlements in Durban lies with the Housing
Development Agency, a national public-sector agency implementing and managing the development
of housing and human settlements [36,45]. Planning and project activities, such as impact assessment
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studies, land acquisition studies, architectural plans and engineering surveys, are carried out by
eThekwini municipality [46]. The task of implementing infrastructural developments in informal
settlements is then often subcontracted to consultants [46]. In trying to achieve a more coordinated
planning approach, the Integrated Development Planning Process was devised, aiming at encouraging
sustainable development and democratic priorities [47]. Observations however indicate that this
has not been entirely successful, with a lack of policies dealing with spatial and socio-economic
legacies of Apartheid, a considerable housing backlog, and an uncoordinated public policy [46,47].
Informal settlements are not adequately considered in or incorporated into urban planning, and there
are few possibilities for affected communities to involve themselves in the planning process [46].

One of the aims of the PRP, the multi-sector partnership forming the focus of this assessment,
is to work toward resolving this issue. The PRP is an innovative project which integrates water
and climate governance in the Palmiet River Catchment in Durban, through a partnership between
municipal officials, research institutions, community-based organizations and ordinary citizens [29,48].
The PRP forms part of the broader uMngeni Ecological Infrastructure Project (UEIP) which is a
multi-actor governance network aiming to secure water resources in the uMngeni Catchment, a
river basin which enables six million people to live and prosper in South Africa’s third largest
regional economy, by enhancing the value of ecological infrastructure [49]. In both the UEIP and the
PRP, transdisciplinary research is being conducted to understand the relations between the multiple
actors and socio-ecological, economic and political processes that constitute each catchment [48,50].
It represents a non-formal partnership of stakeholders with legislative powers predominantly vested
in the municipality. Quarry Road West informal settlement reflects the challenges produced by the
collective impact of both rapid urbanization in a context of poverty and significant housing and service
backlogs in Durban, and the increasing climate-related risk as a result of climate change.

3. Materials and Methods

In an attempt to develop capacity for learning from the success and failure of integrative and
transdisciplinary multi-sector partnerships through an evaluative process [13], the Capital Approach
Framework was developed [22]. Conceptually based on the Capital Theory Approach, the Capital
Approach to Sustainability, and the Capability Approach [22], it uses and utilizes the concept of
capitals and their interlinkages with sustainability and governance performance [30]. Stipulating that
livelihood opportunities are determined by livelihood assets, to which individuals and households
have varying levels of access [51], the same principle can be applied to residents or communities
exposed to climate-induced risk [22]. The livelihood assets are represented in human, political,
financial, and environmental capitals. They are reconceptualized as such that they not only encompass
the resources used by people, but rather determine the capability of multi-sector partnerships to act
in the instance of risk [52]. The capitals are comprised of several factors, which are in turn measured
by indicators, generating a measure of performance for each capital and establishing a governance
baseline. The indicators are parameters for the effectiveness of the multi-sector partnership in the
ability to face risk. In doing so, the strength of the capitals relates directly to the ability of multi-sector
partnerships to respond and react in the face of climate-induced risk [22,53].

Social capital, the first of the five capitals in the framework, consists of social networks and
trust, encompassing the confidence and faith shared between all actors in the decision-making and
policy-planning process. This helps build a co-operative and social climate to work collectively
towards a common goal [22,54]. Equitable treatment of all stakeholders in the entire decision-making
and policy-planning process, as well as the possibility of collective, inclusive participation
for all actors is a necessary prerequisite for successful cooperation in local governance [55].
Effective communication and information processes between actors also form the basis for successful
multi-sector partnerships [22], as do strict rules and norms of society, notwithstanding formal and
informal rules [22,56]. Acquired knowledge on the potential risks and perturbations are additional
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factors which, when taking cultural and historical contexts into account, can contribute substantively
to increasing resilience [22,55].

Human capital links in with the concept of preparedness, principally influenced by knowledge
through education [22]. Whether an environment for innovation is created, facilitating the
implementation of creative ideas, and whether gender equality is promoted, are also important
factors for productive cooperation and effective governance [54].

Political capital covers transparency and trust in political actions [22,55]. The amount and intensity
of political protest, electoral participation and corruption are all indicators for transparency and trust
in political actions. Political capital also includes a stable regulatory framework, ensuring disaster
preparedness and facilitating response and recovery procedures [22].

Financial capital comprises of disaster funds allocated to provide both short- and long-term
assistance to affected communities and individuals. These are essential in ensuring the delivery of
public services and basic infrastructure, as well as helping to recover and rebuild after flooding has
occurred. Financial capital also relates to the ability of combating the risk of impoverishment after
a perturbation. Accounting for losses and damages, upon which economies and societies depend,
is necessary for coping with natural hazards and preventing the fall into poverty traps [22,57].

Environmental capital includes the regeneration of the environment through measures taken by
society once a natural hazard has occurred. It relates directly to ecosystem services, the protection
of which can provide natural and sustainable protection, particularly from climate-induced risk.
Management strategies and planning processes, including community-driven projects ensuring the
protection of ecosystems, or legally binding frameworks, are also significant factors when considering
environmental capital [22].

There are various social values embedded in the Capital Approach Framework, including
the equal treatment of men and women, protecting the natural environment, equal treatment of,
and trust between actors, and transparency and accountability. Integrating these social values into
transdisciplinary local governance for water management can improve the effectiveness of multi-sector
partnerships, further promising to reduce vulnerability to flood risk. This may also assist in prioritizing
partnerships as a legitimate governance entity [27].

Each of social, human, political, financial and environmental capital consists of various factors,
which in turn can be measured by indicators. The indicators represent the evaluative criteria necessary
to assess both the outcomes and processes of achieving outcomes [58]. These indicators are thus
qualitatively evaluated by the participants taking part in the study. The analysis is therefore based on
the insights, knowledge, and perceptions of stakeholders involved in or affected by the multi-sector
partnership, co-producing knowledge for assessing local governance for water management [30].

In the case of Quarry Road West informal settlement, 45 indicators were generated to assess
the performance of local governance for water management (Table 1). The decision to generate 45
indicators is based on the number of indicators generated in previous applications of the Capital
Approach Framework (those being 46, 45, 44, and 46) [22,30]. The indicators were in part based on
previous participatory studies on local governance [30], and in part generated and adjusted to the local
context by the authors of this research. Subsequently, questions were developed pertaining to each of
the 45 indicators and gathered in a questionnaire. Questions pertained both to the performance of the
PRP itself, and current state of local governance for water management in Quarry Road West informal
settlement from the perception of PRP members [30], giving a holistic view of local governance for
water management in Quarry Road West informal settlement.
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Table 1. List of capitals, factors and indicators forming part of the assessment of five capitals of local

governance for water management in Quarry Road West informal settlement, Durban South Africa.

Capital Factor No. Indicator
Sodi c g Equal say in decision-making and policy-planning
ocial Capital Equitable treatment of all partners 1 process
Communication and Information 2 Access to historical databases
3 Transparency of communication process
4 Availability of reports in local languages
5 Interpreters present at local meetings
Participation 6 Participation in public meetings
7 Number of formal meetings per year
8 Existence of monitoring processes
Knowledge 9 Educational programs open for participation
10 Subject of risk discussed during program
11  Understanding of regulatory framework
12 Access to legal advice
Trust 13 Knowledge on influences of traditional beliefs
14 Number of years representatives stay the same,
fostering trust
15  Previous examples of conflict resolution
Rules and norms of society 16  Creation of informal boards
17 Amount of money donated after flood
18  Volunteer mobilization
Human Capital Skills and competencies 19 Average level of education
Gender equality 20  Equal representation of men and women
Innovation 21 Creation of environment fostering innovation
Political Capital ~ ansparency and trustin political o) b jivi o stability
actions
23 Absence of political protests
24 Peacefulness of protests
25  Election turnout
26 Absence of political pressure
27 Absence of corruption
28  Transparency of decision-making process
29  Trustin law-enforcement
Regulatory framework: formal 30 Laws in place to protect environment and facilitate
rules and norms disaster management
31  Creation of emergency plans
32 Obligation to obtain insurance
33  Creation of risk maps
Financial Capital Financial security 34 Perc?n.tage of residents dependent on government
subsidies
35  Access to loans/micro-credit
Disaster funds 36  Amount of disaster funds provided by government
Risk of impoverishment 37  Availability of compensation after flood event
38 Quality of public services and basic infrastructure
Envtronmental Ecosystem services 39 Awareness of ecosystem services
apital
40 Reliance on ecosystem services
Management strategies and 41  Legal frameworks binding
planning process
4 Community-based projects creating awareness of
ecosystem services
Regeneration of environment 43 Actions taken to regenerate environment after flood
44  Differential land-use in the risk area
45  Land protection

Each indicator was assigned a unit of measure and characterized as binary, ordinal or cardinal
unit measure. The responses of the interviewees in turn were assigned a color according to their

performance relating to the traffic-light system, green for positive responses, yellow for varied
responses, and red for negative responses (see [22,30]). For example, to measure the “access to
legal advice” indicator, interviewees were asked whether they were able to call upon legal advice to
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advise on regulatory matters. If the answer was “no”, then the response would be assigned a red
color. This indicator would then be used to measure the “Knowledge” factor, in turn used to assess
Social Capital. Another example would be whether interviewees had the possibility of taking part in
capacity building exercises, used to measure the “Human Resources” factor, in turn used to assess
Human Capital. The answers given by each participant were then aggregated to form one value for
each indicator. The strength of a capital is thus determined by whether the factors and indicators of
the relevant capital, to which questions during the assessment pertained, received positive or negative
responses, i.e., performed strongly or poorly.

A total of ten stakeholders, seven women and three men, with different sectoral backgrounds
were selected in close collaboration with experts from the University of KwaZulu-Natal and a
community member active in the PRP to represent each partner of the multi-stakeholder partnership.
Five community members were chosen with sufficient knowledge and experience within the PRP and
on flooding events in Quarry Road West informal settlement. Two members of a research team from the
School of Built Environment and Development Studies at the University of KwaZulu-Natal (UKZN),
working in partnership with the Quarry Road West informal settlement community since September
2014 with the aim of understanding and improving the relations between the community and the
Palmiet River, were also selected. Furthermore, two representatives from the private sector involved
in the PRP were consulted, along with one municipal officer from eThekwini Human Settlements
Division involved in local decision-making and policy-planning.

In the case of the five community members, the questionnaires were presented and answered
in a joint two-hour long session in close vicinity to the settlement. With the assistance of two
interpreters, necessary due to the community members not speaking English, and the lack of
IsiZulu knowledge on the part of the interviewer, each question was explained and answered
individually. Questions pertaining to the profile of the interviewees, other than their employment in
the informal sector, were not included in the questionnaire to protect their wish to remain anonymous.
A comparatively high number of community members were included in the assessment due to the
need to incorporate and amplify previously marginalized local knowledge and perceptions, which is
essential when undertaking empirical work in informal settlements [50]. The other five questionnaires
were sent and received electronically.

4. Results

The capital receiving the highest evaluation was human capital, followed by environmental,
social, political, and financial capital, although the number of varied responses was larger here than in
other cases. The assessment per indicator totaled for each capital is presented in Figure 2, with the
percentage on the y-axis representing all the responses given by the interviewees. Please refer to
Table Al for a more detailed evaluation of each indicator, factor and capital.

The evaluation indicates that political and financial capital are the least effective in current local
governance for water management. In accordance with the traffic-light assessment, positive responses
indicating high effectiveness are highlighted in green, negative responses indicating low effectiveness
in red, and varied responses indicating moderate effectiveness in yellow.
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Figure 2. Results from the assessment of five capitals of local governance for water management in
Quarry Road West informal settlement, Durban South Africa. Strength of each capital, with positive
responses in green, varied in yellow and negative responses in red.

The capital achieving the highest-ranking factor and indicator evaluation was human capital
(Figure 3a). The indicators “Gender equality” and “Innovation” received largely effective evaluation,
revealing a common agreement both in relation to equal treatment of men and women, as well as in
the creation of an environment for fostering innovation. The “skills and competencies” factor received
varied responses due to the diverse levels of educational status within the PRP.

Environmental capital (Figure 3b) achieved a positive response rate of 50%. This was largely
down to the promotion of awareness and benefits that ecosystem services can provide, as well as
the successful implementation of community-based programs creating awareness for and protecting
ecosystem services by the PRP, bolstering the “Management” factor. The “Regeneration” of environment
factor, pertaining to the amount of environmental regeneration after floods and differential land-uses
and land protection, received a negative evaluation.

Social capital (Figure 3c) is the most detailed capital, consisting of 18 indicators and six factors.
The only factor in the entire assessment to receive a score of 0% was the “Equitable treatment” indicator,
revealing whether all stakeholders felt treated equally. However, scores for “Communication” and
“Participation” factors were similarly poor. Social capital performed moderately well in the “Knowledge”
factor, for which the existence of educational programs discussing the subject of risk run by the PRP
contributed significantly. Results for the “Trust” factor were mainly negative, however not to the same
degree as the first three factors. Responses to the “Rules and norms of society” factor were varied, a result
of positive answers concerning the formation of informal boards, and negative answers concerning
money donated and volunteers mobilized in the immediate aftermath of floods.

Receiving the second least amount of positive responses, and the highest amount of negative
responses, was political capital (Figure 3d). The “Transparency” factor, mainly concerned with
political actions, scored particularly low. Possible explanations are the presence of political instability,
violent protests, political pressure, and corruption. There was a lack of understanding concerning
the decision-making and policy-planning process, as well as low levels of trust in law enforcement.
The “Regqulatory framework” factor performed slightly higher due to laws and regulations in place to
protect people from, and to help manage, natural disasters. Results do however point toward a lack of
institutions for setting legal frameworks. Some respondents were aware of the creation of risk maps,
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however the challenge of obtaining insurance, let alone the obligation to acquire insurance, did not

receive any positive responses.

Out of the five capitals, financial capital (Figure 3e) received the least amount of positive responses.
A low proportion of inhabitants receiving subsidies and very limited access to official micro-loans,
as well as a lack of funds made available in the wake of a disaster, resulted in low scores for the factors
“Financial security” and “Disaster funds”. The shortage of compensation for losses during floods and the
low quality of public services and basic infrastructure further illustrates the danger of impoverishment.
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Figure 3. Assessment of the component factors of five capitals of local governance for water
management in Quarry Road West informal settlement, Durban South Africa. Factors for each capital
ranked from best to worst performing: (a) human capital; (b) environmental capital; (c) social capital;
(d) political capital; and (e) financial capital. The assigned colors are according to performance relating
to the traffic-light system: green for positive responses, yellow for varied responses, and red for

negative responses.

5. Discussion

Enabling informal settlements to adapt to climate change impacts has to be treated as a priority [1].
During the evaluation however, it became clear the there was a disconnect between the community
in Quarry Road West informal settlement and other sectors, with municipal authorities challenged
by the priority actions required to enable adaptation to climate change. This was offset by high
resourcefulness and efficiency of the local community, as well as the positive effect of the PRP on flood
risk, confirming findings made in other regions [1,30].

Results for human capital indicate an equal picture in terms of gender, a prerequisite essential
for the prevention of marginalization in terms of participating in partnerships between communities
and local governments [59]. The promotion of gender equality has been central to various institutions
in post-Apartheid South Africa and appears to have been successful in the context of the PRP.
While there is still the need for improvement at local governance level across South Africa, the results
generated imply that women have access to power and resources while also being able to influence
government policy, which is crucial for sustainable social and economic development [59]. Innovation,
the cultivation and support of new methods, ideas and actions, is a further indicator for human capital,
the fostering of which should be seen as a governance priority. Innovation can generally be enhanced
by multi-sectoral network connectivity. Possibilities to interact with each other and to increase
collaboration should therefore be supported and facilitated [60]. The results indicate that innovation
is being fostered. One contributing factor is the creation of the PRP itself, driving community-led
innovation processes for decreasing vulnerability to flooding, as well as improving the livelihoods of
those living in Quarry Road West informal settlement. There is however still the need for improvement
concerning skills and competencies of some members of the PRP.

“Management” is the strongest-performing factor within environmental capital. Again, the PRP
plays a determining role here due to the implementation of community-based projects creating
awareness for and protection of ecosystem services, a vital function for increasing resilience toward
flooding [61]. The PRP not only provides knowledge for the municipality’s action plans to rehabilitate
the river, but also aim to improve water quality and alleviate flood risk through community-based
projects such as paying for collected waste which can cause drainage blockages or organizing
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awareness-raising workshops. Emphasizing the importance of ecosystem services can facilitate
more effective local governance for water management, whilst at the same time provide a range
of socio-economic benefits [62]. The shift from “hard” to “soft” solutions through focusing on the
social construction of water quality and environmental services further encourages the promotion of
ecosystem-based adaptation [29]. Although the reliance on ecosystem services is seen as moderate
in Quarry Road West informal settlement, the awareness of the importance of ecosystem services in
general scored considerably higher. The factor “Regeneration” of the environment performed lowest
within environmental capital due to the lack of provision for differential land-use and land protection,
enhancing the impacts of flooding [63]. Land-use has shown to have a significant impact on floods,
particularly in urban areas [64]. Land protection preventing the sealing off of natural drainage areas and
restricting urbanization upstream can alleviate the risk of flooding downstream. Appropriate land-use
management is critical to preserve the permeability of soils and to reduce run-off.

Concerning social capital, participants were united in their perception of stakeholders involved
in the decision-making and policy-planning process being treated unequally. The fair treatment
of all governance members is cited as a requirement for adaptive and integrative capacities [21],
an element not recognized by interviewees with regard to Quarry Road West informal settlement.
Together, these indicators determine the effectiveness of the “Participation” factor. Inclusion of
affected communities in the initial phase of decision-making and policy-planning has shown to
foster various dimensions of trust [65]. The democratic deficit in knowledge production, upon which
decision-making and policy-planning in Quarry Road West informal settlement is currently based,
calls for greater integration of perspectives, knowledge, and beliefs [19]. Participation of stakeholders
in local governance for water management has shown to increase the effectiveness and acceptance of
decisions and policies [19]. Overlooking social dimensions has in the past been a principle factor in the
design of ineffective adaptation outcomes as they fail to connect with what matters to individuals and
communities [65].

Closely linked to lack of participation are the rarity and irregularity of meetings in which
all stakeholders are able to participate, as well as the lack of monitoring processes auditing
potential progress. The lack of monitoring processes enforcing legislation is a key bottleneck in
the implementation of flood adaptation [62]. The “Communication and information” factor also received
negative responses, particularly concerning interactions between municipality representatives and
inhabitants of Quarry Road West informal settlement. Few data concerning past flood events are
accessible, transparency in communication is insufficient, and reports are rarely available in local
languages. Access to knowledge, such as records of past flooding events, has shown to affect the
personal ability to cope with flood risk [7]. Communities need to have access to and be able to process
new knowledge [66]. Particularly when dealing with flood risk, the integration of climate knowledge
for both decision-makers and policy-planners, as well as local communities has shown to be key in
reducing vulnerability to climate-related risk, highlighting the need for a better understanding in the
transfer of climate change knowledge depending on societal structures [67].

Trust, a vital predictor for the success of negotiations between stakeholders on decisions and
actions [68], is a further factor in need of improvement. Although interviewees were able to recall
some previous occasions when conflicts were resolved between themselves and other stakeholders on
decisions and actions, successful conflict resolution remains a key governance challenge. Particularly in
the informal context, continuity of governance members encourages effective conflict resolution and
sustainable development [46]. Furthermore, traditional beliefs often influence local risk perception [69],
and though there is knowledge of traditional beliefs in the risk area, the high rate of turnover of
Municipality representatives and other stakeholders, as well as the few examples of successful conflict
resolutions in the past, lead to this indicator receiving negative responses. The “Rules and norms
of society” factor indicates the government’s ability to implement policies, especially in the context
of private sector development [22]. Although the creation of multi-stakeholder groups, such as the
PRP, has contributed positively to this factor, the perceived lack of money donated and volunteers
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mobilized in the immediate aftermath of a flooding event, means the indicator still received mainly
negative responses.

Political capital consisted of two factors that both performed poorly. There is a lack of transparency
in political actions. Political protests, sometimes turning violent, are also commonplace in Quarry
Road West informal settlement. Not only does this indicate societal unrest, but it also underlines
the ineffectiveness of formal institutions, in turn affecting the application of laws and practices [62].
These are common characteristics of informal settlements [28]. The levels of political pressure and
corruption reported by respondents confirm these attributes of a democratic deficit, further underlined
by the low level of trust in law-enforcement. Respondents did however estimate a moderate election
turnout among residents, indicating a perceived appetite for democratic participation. There was also
moderate awareness of the creation of risk maps and emergency plans. Although there are laws in
place to protect the environment and facilitate disaster management, the difficulties of implementing
monitoring processes has already been discussed. Innovative legal frameworks are however necessary
if projections of increasing complexities and uncertainties in relation to flood risk are to hold true [62].

Financial capital receiving the least positive responses confirms reflections on the inadequate
financial framework for informal settlements in South Africa [70]. It reiterates widely held views that
the financial frameworks in place perpetuate inequality and facilitate marginalization of the urban
poor, enforcing socio-political control and patronage [70]. Low financial security, caused by lack of
access to subsidies and micro-credit, heavily constrains adaptive capacity [71,72]. The lack of disaster
funds provided by government, in the immediate aftermath of a flood, complete absence of insurance
schemes, and insufficient funding for long-term risk reduction efforts such as appropriate landscape
and urban planning, further increase the risk of impoverishment.

The Capital Approach Framework also provided insight into the integration of various social
values into local governance for water management. Gender equality is integrated well into local
governance, and stakeholders foster an environment of innovation and impetus. The community
also values its natural surroundings, underlined by the high awareness in the importance of
ecosystem services. Democratic participation, transparency and accountability however were not
evaluated positively. There is a lack of trust, particularly between community members and the
municipality, fueled by the perception that stakeholders involved in or affected by flooding in
Quarry Road West informal settlement are not treated equally. Integrating these social values
is critical in effective local governance for water management, and future actions would have to
consider the potential synergies and interdependencies between them [66]. Trust is a key influence
permeating throughout partnerships, influencing effective risk communication and the implementation
of adaptation strategies [73]. Previous successful cooperation enhances the levels of trust [74],
while mismanagement of climate-induced risk has shown to be a major factor in damaging the level of
trust between communities, scientists, and decision-makers and policy-planners. Open dialogue with
affected communities through democratic participation, fostering transparency and accountability,
and promoting the importance of ecosystem services, needs to be encouraged.

Considerations need to be made for the negative effects some capitals may have on others, in
particular citing the frequent destructive force of financial capital, most commonly being furthered to
the detriment of environmental and social capital [52]. A too narrow focus on economic development
to support financial capital has often damaged ecological infrastructure [62]. This could be particularly
harmful in the context of informal settlements, as the financial security of residents is low [57].
The decision to invest in certain capitals therefore needs to be deliberated carefully with stakeholders.
Considerations for their synergistic nature, both positive and negative, and the potential prioritization
of certain capitals, must be made when identifying resilience-enhancing pathways, the next step in
generating actionable information and in influencing policy debates [75]. Due to the need to heavily
adapt the Capital Approach Framework according to the local context, there is no universal governance
benchmark to compare results to. There is however the possibility of repeating the assessment at a
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later stage to compare results and track developments. This would also help in evaluating the effect of
policy measures on the five capitals before and after implementation.

The PRP was commonly referred to by participants during the evaluation, particularly on
occasions when factors were given a positive evaluation. This showcases the positive effect of
the PRP on local governance for water management in Quarry Road West informal settlement.
Through implementing community-based projects and raising awareness for the natural environment,
the PRP has promoted the value of ecological infrastructure. Furthermore, the PRP has assumed the
key role of mediator between residents of Quarry Road West informal settlement and the municipality,
a relationship that has shown conflictual tendencies in the past. Transdisciplinary in nature, the PRP
engages in both physical and social science research, adding to the positive influence of polycentric
local governance in responding to flooding, and underlining the importance of strengthening the
mechanisms and political influence of the PRP, and multi-sector partnerships in general [30,62],
particularly in the context of informal settlements where institutionalism and mainstream governance
are often neglected [1].

Since managing water-related risk is a responsibility commonly shared across various levels of
governance leading to increased diffusion among societal actors, multi-sector partnerships have the
potential to integrate social values and enact effective local governance for flood risk management
through active participation and opportunity creation [76]. Effective local governance for water
management has to be carried out by partnerships, and thus strengthening these partnerships may
assist in reducing risk from floods. There are several steps to be considered when attempting
to strengthen multi-sector partnerships [27]. Although devised principally for the transnational
context, there are various steps applicable to this local multi-sector partnership. Actors need to show
leadership for creating momentum and guiding the process of risk reduction, while at the same
time fostering group cohesion. Precise goal-setting can help in creating common visions and goals,
while enforcing values of transparency and inclusiveness. Setting minimum criteria for involvement,
acknowledging differences between members, and engaging in designing according to problem
structures, may not only strengthen the multi-sector partnership, but further enhance the adaptive
capacity in local governance for water management [27].

The Sendai Framework for Disaster Risk Reduction cites the importance of inclusive risk
assessments and land-use policy, calling for integrative and transdisciplinary approaches to deal
with climate-induced risk [24]. This study contributes to implementing the Sendai Framework by
promoting the importance of community integration and identifying the areas in need of improvement
for achieving more effective local governance for water management. Developing concrete and specific
guidance for decision-makers and policy-planners for improving the strength of the capitals is beyond
the scope of this paper. However, it is important to acknowledge that the right to participation is
even more essential when informal communities are involved, as these communities are commonly
excluded from urban planning processes.

6. Conclusions

Researchers have argued for strengthening integrative and transdisciplinary partnerships between
decision-makers and policy-planners, practitioners, and other stakeholders for improved management
and knowledge co-production [1,13]. This paper argues that community participation is also essential
for knowledge co-production in transdisciplinary and integrative forms of local governance for water
management. This is of particular importance concerning previously marginalized communities
residing in informal settlements across the Global South.

In applying the Capital Approach Framework, the five capitals offered an assessment of the
ability of local government to adapt and respond to flood risk. A governance baseline was established,
and strengths and weaknesses could be identified. Human capital received a positive evaluation,
while political and financial capital are in most need of strengthening. The integration of several
social values was also assessed, emphasizing the need for embedding these into local governance
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processes. Management measures to support not only political and financial capital, but all other
capitals as well, whilst at the same time promoting social values, will need to be taken in consultation
with all the necessary stakeholders to enhance local governance for water management and reduce
flood risk. This governance baseline may serve as a reference point for analyzing the impact of future
policy measures.

The Capital Framework returned an in-depth assessment of composite factors and indicators
for that capital. This allows repeatability over time and the inclusion of governance as an important
and measurable component of any assessment of progress against goals or targets such as national
development goals, the United Nations Sustainable Development Goals, and many others.

The study further highlights the positive effect of the PRP on local governance, making the
argument for acknowledging and prioritizing the PRP as a legitimate form of governance. The paper
makes several suggestions for strengthening the PRP, which in turn would have a positive impact
on the resilience of the residents of Quarry Road West informal settlement. The act of knowledge
co-production can further facilitate the exchange of information and experiences. This is important for
decision-makers and policy-planners, as there are many lessons for climate change adaptation which
can be learned from informal communities with limited coping capacities.
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Appendix A
Table A1. Detailed responses to each indicator, factor and capital.
Indicator Related to Evaluation
Factor No. the Factor Criteria Assessment
Positive Moderate Negative
Response Response Response
Social Capital
Equitable treatment 1 Equal say in decision-making Y/N 0 10
of all partners process
2 Access to historical databases Y/N 3 7
3 Trans.par.ency of Y/N ” g
o communication process
Communication — -
and Information 4 Availability of reports in local Y/N 3 v
languages
5 Interpreters present at local Y/N 4 6

meetings




Water 2018, 10, 871

Table Al. Cont.

17 of 21

Participation in

6 public meetings Y/N 5
Number of formal meetings
Participation 7 per year 8 >10/5-9/1-4 7
8 Ex1§tence of Y/N 7
monitoring processes
9 Educational programs open Y/N )
for participation
10 Subject Qf risk discussed Y/N 4
Knowledge during program
1 Understanding of Y/N 4
regulatory framework
12 Access to legal advice Y/N 8
Knowledge on influences of
13 traditional beliefs Y/N 4
Number of years
Trust 14 representatives stay the same, >10/5-9/1-4 4
fostering trust
15 PreV101.15 examplgs of Y/N 5
conflict resolution
16 Creation of informal boards Y/N 3
Rules and norms of 17 Amount of money donated ~ High/Moderate/ 6
society after flood Low
18 Volunteer mobilization Y/N 5
Human Capital
Skills anc.l 19 Average level of education High/Moderate/ 5
competencies Low
Gender equality 20 Equal representation of men Y/N 2
and women
Innovation 21 Creanor} of environment Y/N 2
fostering innovation
Political Capital
22 Political stability Y/N 6
23 Absence of political protests Y/N 8
24 Peacefulness of protests Y/N 7
o, 10,
25 Election turnout >66</°3/360/6 33%/ 2
Transparency and
political actions 26 Absence of political pressure Y/N
27 Absence of corruption Y/N
28 .T.ranspargncy of Y/N v
decision-making process
29 Trust in law-enforcement Y/N 7
Laws in place to protect
30 environment and facilitate Y/N 4
disaster management
Regulatory
framework: formal 31 Creation of emergency plans Y/N 7
rules and norms igati
0 Ob.hg.atlon to Y/N 10
obtain insurance
33 Creation of risk maps Y/N 5
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Financial capital

Percentage of residents

<33%/33-66%/

34 dependent on ~66% 7
Financial security government subsidies ¢
35 Access to loans/micro-credit Y/N 9
Disaster funds 36 Amont of disaster funds High/Moderate/ 4
provided by government Low
Availability of compensation
Risk of 7 after flood event Y/N 7
impoverishment Quality of public servicesand  High/Moderate/
38 . 3
basic infrastructure Low
Environmental capital
39 Awareness of ecosystem Y/N 4
services
Ecosystem services - -
40 Reliance on ecosystem High/Moderate/ 4
services Low
Management 41 Legal frameworks binding Y/N 6
strategies and Community-based projects
planning process 42 creating awareness of Y/N 1
ecosystem services
Actions taken to regenerate
43 environment after flood Y/N 4 6
Regeneration of - . -
X Differential land-use in the
environment 44 risk area Y/N 4 6
45 Land protection Y/N 5 5
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