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Abstract

We live in an unpredictable world, with climate change and events like Covid-19
exacerbating this unpredictability. Climate change has affected service delivery in many parts
of the world, with extreme weather events affecting energy, water, and food security.
Planners globally are utilising concepts like resilience in order to prepare for the uncertainty
of the world we live in. Whilst there is a growing body of literature on resilience, at the
policy creation and implementation level there is a lack of clarity regarding what resilience
means, except that it is ‘good’ to be resilient. This study makes use of the Rockefeller

Foundation’s definition of resilience, as it was developed for the local City context.

The aim of this study is to assess to what extent the City of Johannesburg (CoJ) embeds
climate change resilience planning and relevant resilience implementation into City policy.
The study also assesses the manner in which climate resilience is embedded in water
management policy, as water is regarded as a fundamental link between the climate system,
environment and human society. A scorecard was developed by utilising the principles of
resilience as understood by the Stockholm Resilience Centre amongst others. This scorecard
was used to assess the City’s strategic documents, as well as its water management policies.
A series of interviews also took place to determine whether climate resilience is understood

by CoJ officials and if there are any climate resilience projects being implemented in the CoJ.

Resilience became a part of the planning discourse in the CoJ during the development of the
GDS 2040 and the word resilience was widely used in policy subsequently. This study found
that, while the CoJ’s strategic policy documents incorporated climate resilience planning, the
City does not holistically consider climate change or the environment. The Col’s water
management policy landscape considers climate resilience planning; however, this was not by
design for the most part, as most of the water management policies assessed by this study
were promulgated before resilience became part of the planning discourse in the City. The
study found that the ‘Policy by the way’ concept can potentially have a positive effect on the
holistic embedding of the principles of climate change resilience in policy development.
Mainstreaming of resilience planning principles are crucial for developing a resilient city, and

education can play a major role in the mainstreaming of resilience.

Key words: Climate change resilience; Resilience; Sustainable development; Redundancy;
Diversity; Feedback loops; Polycentric; Adaptive governance
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Chapter 1: Introduction and Rationale

Climate change is regarded as one of the most challenging global issues of our time with
acknowledgment that anthropogenic greenhouse gas emissions are a major driving cause of
this change (Collins et al., 2013). Climate change has already had observable effects on the
environment, for example plant and animal ranges are shifting, glaciers are shrinking, sea
levels are rising and there are longer and more intense heat waves and other extreme events
(Collins et al., 2013).

The effects of climate change that are occurring now have provided proof that climate change
is real, and that immediate action is needed (Mann et al., 2017). Globally governments are
aware of the risks of climate change and have developed and implemented strategies and
plans to deal with these risks (Bulkeley, 2013; Collins et al., 2013). These strategies and
plans utilise concepts like adaptation, mitigation, sustainable development and more recently

climate resilience planning (West et al., 2009).

South Africa, like the rest of the world is affected by climate change and climate variability;
impacts include water scarcity, heat waves and severe storm events (Theeboom et al., 2009;
Engelbrecht et al., 2015; Hoegh-Guldberg et al., 2019). These impacts have brought some
benefits but have generally been detrimental to the South African economy and its society
(Theeboom et al., 2009; Davis and Vincent, 2017). Johannesburg, for example, a major
metropolitan area in South Africa with an estimated five million inhabitants, has been
affected by water restrictions and storms, including tornados (CoJ, 2016a; Global Change
Institute, 2018). The effects of climate change at a country level have made government
aware of the risks of climate change and climate variability and like their global counterparts,
the South African government has developed strategies and plans to deal with these risks
(Perine and Keuck, 2018; DEA, 2020; CoJ, 2021).

Climate change strategies and plans utilise concepts like climate resilience, adaptation,
mitigation, and sustainable development (Perine and Keuck, 2018). The aim of Sustainable
Development efforts is designed to reduce or eliminate environmental impact and improve
the quality of life. Climate resiliency is aimed at enhancing and developing socio-ecological
systems that can endure climate shocks or stresses (Marchese et al., 2018). Finally,

adaptation refers to adapting to climate change that has already occurred while mitigation



refers to the reduction and stabilization of greenhouse gas emissions (Perine and Keuck,
2018).

Climate resilience planning has emerged in recent years as a holistic alternative to sustainable
development and adaptation (Tyler and Moench, 2012). This shift is reflected by global
initiatives like the Rockefeller Foundation’s 100 Resilient Cities initiative, as well as the
growing number of publications on climate resilience planning (Woodruff et al., 2018).
Climate resilience planning encompasses both mitigation and adaptation and goes beyond the
two concepts as it seeks to build a country or organisation that is more proactive and better

prepared to recover from climate related disasters (Tyler and Moench, 2012).

While sustainable development and climate resilience are considered to be distinct concepts
in planning discourse, the similarities between sustainable development and climate
resilience results in these concepts often being used without clear distinction in meaning,
understanding and purpose (Marchese et al., 2018). It is important to note that resiliency and
sustainable development both focus on the state of a system, specifically on the persistence of
a system in the face of disturbances (Fiksel et al., 2014; Marchese et al., 2018). This joint
focus on system survivability, results in resilience and sustainable development usually
sharing similar research methodologies and frameworks (Bocchini et al., 2014; Marchese et
al., 2018).

The rapidly growing body of research on climate resilience has prompted a variety of
attributes or principles that are important to building climate resilience in socio-ecological
systems (Biggs et al., 2015). The most commonly identified principles are the capacity to
learn, redundancy, diversity, self-sufficiency and connectedness, managing slow variables
and feedbacks, broadening participation and promoting polycentric and adaptive governance
(Harrison et al., 2014; Morecroft et al., 2012; Biggs et al., 2015).

The principles that underpin climate resilience planning have been part of planning discourse
within various frameworks prior to the rise of climate resilience planning within planning
literature (Biggs et al., 2015). Polycentric governance, for example, is a governance system in
which there are several governing bodies interacting to create and enforce rules within a
certain policy area or location has been part of planning discourse since the 1960s (Ostrom et
al., 1961; Carlisle and Gruby, 2018).



Resilience planning has thus gained a central place in spatial planning globally, and in City of
Johannesburg (CoJ) this has been no different. The concept of resilience gained prominence
in the CoJ’s planning discourse during the development of the Growth and Development
Strategy 2040 (Peyroux, 2015). Researchers from the South African Cities Network (SACN)
consider the CoJ to have what they describe as an ‘emerging climate resilience system’
(SACN, 2014: p. 3). ‘Emerging’ indicates that while climate change resilience is discussed in
long-term planning documents there is no indication that there is integration and
implementation of climate change resilience initiatives in the CoJ (SACN, 2014). It should be
noted that the SACN study was conducted in 2014 and the situation may have changed in the

last five years.

1.1 Significance of this study

Cities are both a challenge and an opportunity in the fight against climate change. Cities are
hubs of economic and social activity and also generate the bulk of the world’s greenhouse gas
emissions (C40, 2021). Furthermore, the concentration of socio-economic activity,
infrastructure and people within cities translates into a significant vulnerability to climate
change (Bai et al., 2018). The density of people within cities provides an opportunity to
reducing greenhouse gas (GHG) emissions, for example mass transport can provide
significant GHG emissions reductions (OECD, 2013). Mass transport is not viable in areas
where population densities are below certain thresholds. Therefore, the need for cities to have
designed and implemented effective climate resiliency policy is paramount (Bai et al., 2018;
Bellinson and Chu, 2019).

Governance and government actions also influence the framing of how actions on climate
resilience are undertaken (Bromley-Trujillo and Holman, 2020). Changing political
outcomes have had a direct impact on how the CoJ interacts and frames climate change
efforts. These political dimensions are covered in more detail in section 2.8. The change in
government that occurred, from the African National Congress to a Democratic Alliance led
coalition, in the CoJ in the August 2016 local government elections provided this study with
an opportunity to evaluate the impact of a change in government (Lodge, 2020). Specifically,
an opportunity to evaluate the impact of political change on climate resilience planning.



1.2 Research aim and objectives

The aim of this study is to assess to what extent the City of Johannesburg embeds climate
change resilience planning and relevant resilience implementation in City policy using a

focus on the water sector.
The objectives of this study include:

1. To examine the ColJ’s key strategic documents which shape policy and planning in the
City to determine whether climate change resilience is a focus of attention;

2. To examine the extent to which climate change resilience planning is considered in
the water sector; and

3. To interview senior city officials to probe to what extent, if at all, climate change

resilience planning is implemented in the CoJ.

1.3 Scope of this study

Resilience, as indicated above, has a wide and varying discourse that underpins how the
concept of resilience is framed and implemented. The first part of this study thus explores the
manner in which the concept of resilience and its application in building a country, province
or municipality that is resilient to climate change is beginning to be understood. The literature
review also provides a baseline against which one can begin to appraise the ‘state’ of
resilience planning in the City. As is illustrated in section 2.7, the concept of resilience gained
prominence in the CoJ’s planning discourse, during the development of the Growth and
Development Strategy 2040 in 2011 (Peyroux, 2015).

Using content analysis, the second part of this study examines the manner in which the City
of Johannesburg embeds climate resilience planning into its policies, strategies, and plans.
This study assesses the CoJ’s key strategic documents which in the context of this document
is the Growth Development Strategy (GDS) 2040 and the Integrated Development Plan (IDP)
2016-21 and the IDP 17/18 Review. Furthermore, a deeper assessment was undertaken into
one of the key service delivery areas that is affected by climate change, namely water. That is

water in all its dimensions, including the management of water as a resource and as a climate



risk to the CoJ (floods and droughts). Water was investigated because it is a fundamental link
between the climate system, environment, and human society (OECD, 2013; Romero-Lankao
etal., 2017).

1.4 Layout of the dissertation

Following on the above introduction, attention turns to the outline of the dissertation and
what is contained in each Chapter. Chapter one has introduced the study, its significance,
scope and the research aim and objectives. Chapter two provides a literature review to expand
on chapter one and to contextualise the study. Chapter three provides the methodology that
was used. Chapter four presents the results and finally chapter five discusses the findings and
critically assesses what this means for the City of Johannesburg and climate resilience
planning. The study concludes with Chapter six which discusses the limitations to the study,
direction of future studies and concluding remarks. Finally, a reference list accounts for the
literature cited in this dissertation and is followed by several appendixes for all of the
chapters.



Chapter 2: Background and literature review

This chapter contextualizes the emergence of climate resilience planning in the available
literature. Climate resilience planning is examined practically by interrogating the principles
that underpin climate resilience planning and by presenting several case studies of climate
resilience planning. Initially resilience themes are described, and the focus progressively
narrows to the core issues that this study seeks to address, namely climate change resilient
planning in the City of Johannesburg, both at the strategic level and at the sectoral level
(water management). This focus is designed to better understand the function and utility of

notions of resilience in guiding climate planning in cities.

2.1 The emergence of climate resilience planning

Resilience planning has emerged in recent years as the next phase of sustainable development
to provide new perspectives on development in a changing world (Leichenko, 2011). In
recent years, the concept has gained a central place in spatial planning, both globally and in
South Africa (Harrison et al., 2014) with a specific focus on climate change and disaster risk
reduction (Davoudi et al., 2012). Whilst the concept of resilience is widely used in policy,
resilience is not used in a defined and exact way but rather, as an umbrella term which is
used, relatively loosely to express several of the conceptual underpinnings of the wider
climate change adaptation approach (Davoudi et al., 2012). The use of resilience in policy,
can, however, be related to the various definitions of resilience as understood by resilience
literature, particularly resilience as understood by ecological and social science (Holling,
1973; Davoudi et al., 2012; Harrison et al., 2014). Resilience, for example, has been defined
as “the ability of a system to absorb disturbances and still retain its basic function and
structure” (Walker and Salt, 2006: p. 1) amongst several other definitions which will be

explored in this chapter.

There is a common misunderstanding that climate resilience has replaced sustainable
development or that the two concepts are the same (Fiksel, 2006; Ahern, 2011). Whilst
resilience and sustainable development are conceptually linked, they differ in meaning.
Sustainable development intends to reduce or eliminate environmental impact and improve

quality of life while climate resiliency intends to develop socio-ecological systems that can



endure climate shocks or stresses (Marchese et al., 2018). These two concepts can co-exist if
sustainable development is treated as an essential goal of development, and climate resilience
planning is treated as a way of planning that will lead to sustainable development (Ahern,
2011). Thus, resilience is regarded as a key component to sustainable development by some
authors (Fiksel, 2006; Ahern, 2011)

The concept of resilience in the literature has also evolved over the last decade after being
integrated into planning literature and social sciences (Davoudi et al., 2012; Tasan —Kok et
al., 2013). The concept first emerged as an ecological concept, where resilience was defined
as the ability of a system to absorb change (Holling, 1973). The concept then emerged in
social sciences where resilience was defined as “the capacity of the system to absorb
disturbance” (Timmerman, 1981: p. 21). Finally, resilience emerged in the urban planning
space, where it was defined as “an adaptive system that adjusts and responds in ways that do
not damage or jeopardise effective functioning, remaining on an existing developmental

trajectory or making the transition to a new one” (Hudson, 2010: p. 12).

Resilience also has several disciplinary origins, among them biology, engineering, and
psychology (Holling, 1973; Gunderson and Holling, 2003; Tasan —Kok et al., 2013). Thus,
resilience has a plethora of definitions, however at the system level it is commonly
understood as “the ability of a system to absorb disturbances and still retain its basic
function and structure” (Walker and Salt, 2006: p. 1).

Moving beyond resilience as a concept, the history of resilience as a theory and the fields of
study that have influenced resilience thinking have also resulted in a plethora of
interpretations and definitions (Davoudi et al., 2012; Tasan —Kok et al., 2013). The
Rockefeller Foundation, for example, offers a simple definition of resilience in their City
Resilience Framework: “City resilience describes the capacity of cities to function so that
people living and working in cities — especially the poor and vulnerable — survive and thrive
no matter what shocks and stresses they encounter” (Rockefeller Foundation and ARUP,
2014: p. 3). This definition of resilience will be employed by this study, as it was developed
with a particular local government context (Rockefeller Foundation and ARUP, 2014). This
definition encompasses the following: the ability of a system to absorb disturbances (Holling,
1973); and the capability of a system to self-organise and to adapt into a more desirable
configuration (Hudson, 2010; Harrison et al., 2014; OECD, 2013).



2.2 Principles of resilience planning

Walker and Salt (2006) identified three elements which they thought were critical to
resilience planning in general. The first is that humanity is part of a socio-ecological system
where human life and nature must never be separated. The second element is that there must
be an awareness that a socio-ecological system is complex, and the third element is the
willingness of an individual and/or organisation to improve the adaptive capacity of the
socio-ecological system through a flexible, collaborative and learning-based approach
(Walker and Salt, 2006). These principles were further expanded and built on by several
authors, both in the ecological and planning spaces (Davoudi et al., 2012; Tasan —Kok et al.,
2013). Researchers from various institutes have attempted to identify key principles for
building resilience in socio-ecological systems. The most commonly identified principles are:
redundancy and diversity; self-sufficiency and connectedness; managing slow variables and
feedbacks; broadening participation, promoting polycentric and adaptive governance; and the

capacity to learn and innovate (Harrison et al., 2014; Biggs et al., 2015).

One of the key principles of resilience is redundancy, as redundancy theoretically allows a
system to function in perpetuity, as a result of multiple elements providing similar or the
same functions, wherein the failure of one of these elements for a period of time will not
affect the functioning of the entire system (Ahern, 2011; Simpson et al., 2020).
Government’s institutional structure should therefore incorporate redundancy and should be
designed such that it operates in a decentralised manner, as a centralised command structure
is vulnerable to failure if there is a collapse at the highest governance levels. A decentralised
system that operates with many autonomously governed units is argued to be less vulnerable
to change, however co-operation between these units is essential (Harrison et al., 2014; Biggs
et al., 2015). Additionally, flexibility should be built into the human resource base of
government, such that staff have skills that allow them to take on different jobs as the need
arises (Harrison et al., 2014, Biggs et al., 2015). Whilst resilience promotes redundancy most
management and planning theory emphasize reducing or eliminating unnecessary
redundancies (Streeter, 1992).

The goal of most management theory is to have a streamlined organisation, with the least

number of operational units and personnel while still being able to achieve organisational



goals (Streeter, 1992). Resilience theory, however, challenges this view as duplication
enables a variety of responses to challenges and provides an important fail safe against
system component failure (Biggs et al., 2015). Redundancy needs to also be built not just into
governance, but also into all aspects of a country, province or city (Biggs et al., 2015). An
economy, for example, cannot be reliant on just one sector, Saudi Arabia being a case in
point where the lack of redundancy in their economy resulted in that country having to curtail
spending because of a drop in oil prices (Hamilton, 2009). It is imperative that redundancy is
built into the infrastructure of a country, for example, some cities have built redundancy into
their water supply by constructing redundant pipe connections and placing valves

strategically which allows damaged areas to be temporarily bypassed (Harrison et al., 2014).

Diversity is also equally important in local climate change planning and building a resilient
system. While redundancy involves several components serving the same function, diversity
involves many components performing the same function differently. The more diverse a
system, the lower the risk of failure, and there are chances for new lines of development and
growth (Harrison et al., 2014). For government to be resilient, it would need to have a range
of different spatial and temporal responses. This diversity of responses allows for different
ways of thinking and doing, spreads risk and increases the chance of successful adaptation to
change (Ahern, 2011; Harrison et al., 2014).

Socio-ecological systems must also be self-sufficient and connected (Harrison et al., 2014).
Self-sufficiency and connectedness are concepts that originated in psychology, as
psychologists believe that a resilient individual is one that is materially and emotionally self-
sufficient to a degree, but also has a network of friends and family that can help in difficult
times (Nygren et al., 2005). Therefore, in a similar manner it is necessary for government to
be self-sufficient to an extent and be connected to a network simultaneously (Chandra et al.,
2011). A country, for example, that is isolated either by policy or because of sanctions, is
often vulnerable to natural disasters, North Korea being a case in point where droughts
caused famine that was exacerbated by sanctions (Haggard and Noland, 2009). Between 1995
and 2000, an estimated one million North Koreans died because of a famine, with sanctions
identified as having a notable effect on disaster relief. Sanctions slowed the flow of
humanitarian aid into the country and made the purchase of agricultural inputs difficult for



the North Korean government to acquire, which could have mitigated the impact of the
drought (Zadeh-Cummings and Harris, 2020).

Although a well-connected system can usually overcome and recover from disturbance
quickly, a system that is overly connected may increase the spread of a disturbance across the
entire system so that all components of the systems are affected. Thus, a balance needs to be
found between connectedness and self-sufficiency (Harrison et al., 2014).

A key dimension of resiliency is the issue of feedback loops in the system. Feedbacks occur
when outputs of a system are routed back, as inputs as part of a chain of cause-and-effect that
forms a loop. A feedback loop can either reinforce or dampen change, i.e., a feedback loop
can either be positive or negative (Biggs et al., 2015). Some slow variables and feedbacks
can enhance the resilience of a system, for example dampening feedbacks counter the effects
of disturbances and change so that the system recovers and keeps working in the same way
(Biggs et al., 2015). It is essential for government to strengthen feedbacks that maintain
desirable regimes, avoid actions that obscure these feedbacks and monitor important slow
variables. Avoiding actions that obscure feedbacks to prevent the masking or distorting of
dampening feedbacks is also critical. Strengthening of desirable feedback loops, monitoring
of slow variables, and preventing actions that obscure feedback loops require effective
governance structures (Gallopin, 2006; Biggs et al., 2015). These structures should be

effective in both monitoring and evaluation and in their response strategy (Biggs et al,. 2015).

None of these more theoretical aspects of resilience can occur without a focus on the ‘human
dimensions’ of resiliency. Broadening participation in the context of managing a socio-
ecological system relates to involving a diversity of stakeholders, which enhances resilience
by improving legitimacy, expanding the depth of knowledge and helping to detect
perturbations (Reed, 2008; Biggs et al., 2015). Participation can range from informing
stakeholders to a devolution of power. Participation can occur at any and/or all stages of a
management process, however it occurs primarily in the startup phase as it defines

management priorities and needs (Reed, 2008; Biggs et al., 2015).

Socio-ecological systems require collective action, which is why broad and well-functioning
participation is essential as it builds trust and a shared understanding of and responsibility for
the system. It also uncovers perspectives that may be missed by traditional scientific

processes and can strengthen information gathering and decision making (Reeds, 2008).
10



Broad participation, however, if not undertaken correctly, may result in competition and
conflict which can degrade the resilience of a socio-ecological system, as decision-making
bodies are paralysed by their inability to reach consensus (Reed, 2008; Biggs et al., 2015).
Participation should therefore be carefully managed so that it has a meaningful impact on the
management of the socio-ecological system. This can be achieved by establishing clear goals,
including the relevant stakeholders for the issue at hand so that potential conflicts and power
issues can be addressed. Other influencing factors include having a motivating leader, and
securing sufficient resources to enable participation (Reed, 2008; Biggs et al., 2015).

The key to effective resilience planning is arguably governance, as the resiliency of a socio-
ecological system can be hamstrung by the lack of effective governance (Plummer, 2012).
The resiliency of communities in Bangladesh to water security, for example, was affected by
governance failures because of corruption (Lewis, 2017). Climate adaptive governance has
been suggested as a measure to improve resilience planning, as the adaptive governance
approach allows a system to be managed in a way that improves the understanding of
complex components that make up a system (Garmestani and Benson, 2013). Governments,
some argue, should manage their country using both active and passive adaptive management
techniques (Resilience Alliance, 2010) which involves monitoring of indicators which then
feed into a planning, implementation, monitoring and evaluation loop and allow for policy
adjustments based on what is learnt (Resilience Alliance, 2010). Active adaptation
management utilises tailored management interventions to test hypotheses by utilising several
designs to test competing hypotheses, creating the possibility of several competing
management alternatives which can be tested to determine which produces the best results
(Resilience Alliance, 2010). For a government to be resilient, officials should not be
preoccupied with control as this undermines the flexibility of systems, rather government
should focus on improving its adaptive capacity process (Garmestani and Benson, 2013). It
should be noted that like all forms of governance, adaptive governance can only be adopted
effectively if officials are honest and committed (Lewis, 2017)

Polycentric governance, as already previously noted, is another fundamental principle of
resilience, can improve resilience of socio-ecological systems and the impact of corruption on
service delivery (du Pisanie, 2004; Ostrom, 2010). Polycentric governance requires multiple

nodes of power that operate in an integrated system of governance (Armitage, 2006; Ostrom,
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2010). The separation of powers theoretically makes it more difficult to engage in corrupt
activity (du Pisanie, 2004). Whilst polycentric governance can improve resilience, there has
to be alignment within and between the different spheres of government, particularly when
dealing with cross-cutting issues like climate change, as responsibility must be delineated to
effectively deal with these issues (Mulgan, 2002; Garmestani and Benson, 2013). In contrast
to rigid monocentric governance structures, polycentric governance can enhance resilience in
six ways: it provides opportunities for learning, improves connectivity, self-sufficiency,

response diversity, builds redundancy and enables broader participation (Biggs et al., 2015).

The capacity of an organisation (in the case of this study local government) to learn has also
been described as an important component of improving resilience (Pahl-Wostl, 2009;
Harrison et al., 2014). To enhance learning capacity, it is necessary for government to
develop and promote a culture of learning and experimentation by building learning
infrastructure and rewarding innovation (Pahl-Wostl, 2009; Harrison et al., 2014). It would
also be necessary for government to facilitate the sharing of information and knowledge. The
constraints to such an approach, in the context of government and some organisations, is the
bureaucratic mind-set, which usually rewards conformity rather than innovation. Employees
are hesitant to experiment because mistakes are punished (Pahl-Wostl, 2009; Harrison et al.,
2014). The safe-to-fail concept has been suggested as a solution to enhance innovation as it
allows for learning opportunities even if mistakes are made, by utilising feedback loops.
However, the safe-to-fail concept should be used only in certain scenarios, as in some cases a
failure can lead to disastrous consequences. If the concept is applied it should be done in an
incremental manner such that failures can easily be rolled back (Pahl-Wostl, 2009; Harrison
etal., 2014).

The resilience thinking approach discussed above investigates how interacting systems of
nature and people, can be managed in the face of uncertainty and disturbance (Biggs et al.,
2015). This entire approach utilises systems thinking to determine how to manage this
system (Harrison et al., 2014). Systems thinking is a holistic approach to analyse the way a
system’s constituent parts interact. Resilience thinking requires that a systems approach is
considered throughout the implementation of the principles of resilience (Ballew et al.,
2019). Systems thinking in the case of climate resilience thinking requires that every process

be assessed on the impact it will have on the environment, the economy and society (Biggs et

12



al., 2015). Studies indicate that systems thinking reduces wasted time, resources, and ensures
that society has an improved understanding of their effect on the environment (Ballew et al.,
2019).

Systems thinking is a holistic approach to analyse the manner in which a system's constituent
parts interrelate and interreact, and how that system works overtime. An example of systems
thinking is Cape Town’s response to its water crisis (Enqvist and Ziervogel, 2019), which
was managed drawing on systems thinking (Matikinca et al., 2020). During 2017-18, the City
of Cape Town suffered a drought so severe that its residents faced the prospect of a ‘Day
Zero’, which would have been the day the taps ran dry (Rodina, 2019; Muller, 2017). The
desperate situation forced Cape Town into embracing elements of a systems thinking in order
to avert water shortages. The City embarked on a number of actions including enforced water
restrictions, tiered pricing, enforcement of by-laws and has developed alternative sources of
water supply, including ground water and desalination (Rodina, 2019). The City always had a
robust understanding of its surface water supply and has enhanced this function further
(Muller 2017, Rodina, 2019). The cumulative effect of these changes has made the City of
Cape Town more resilient to droughts, however the City is cognisant that more needs to be

done as it will face increasingly drier conditions as a result of climate change (Rodina, 2019).

2.3 Implementing climate change resilience planning into government policy

Thus far, the literature review has focused on the origins of resilience planning and the
principles that underpin resilience thinking. The purpose of this study here, however, is to
determine the level of climate change resilience planning in government, in this case the City
of Johannesburg (CoJ). Building climate change resilience in a country, province or city,
would in the main, adopt many of the same broad aspects of resilience discussed above
(Harrison et al., 2014). There is some divergence, however, between resilience and climate
change resilience, as climate change resilience embeds the environment, particularly climate
change adaptation and mitigation, into as many guiding principles as possible (Folke, 2006;
Nelson and French, 2002). To understand how resilience, particularly climate change
resilience, can be implemented as a planning tool instead of only being seen as an abstract

concept, some of the various frameworks and strategies in planning literature, which can be
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used by government institutions to become more resilient, are examined below (De Roo and
Juatsiniemi ,2010; Davoudi et al., 2012; Tasan —Kok et al., 2013).

Jabareen (2013), for example, has created a conceptual framework for resilient cities,
although there are several others (Desouza and Flanery, 2013; Hernantes et al., 2019) which
is comprised of four interrelated concepts (Jabareen, 2013). Concept one calls for a city to
develop a vulnerability analysis matrix, which will map future vulnerabilities and risks. This
matrix is envisioned to identify and analyse types, intensity, spatial distribution, and scope of
risks which affect cities (Jabareen, 2013) and seeks to address how these risks affect the
urban population (Committee on Climate Change, 2010). Vulnerability in the context of
climate change refers to “the degree to which a system (geophysical, biological and
socioeconomic) is susceptible to, and unable to cope with, adverse effects of climate change,
including climate variability and extremes. Vulnerability is a function of the character,
magnitude, and rate of climate change and variation to which a system is exposed, its
sensitivity, and its adaptive capacity” (IPCC, 2007; Scott et al., 2019). Jabareen’s (2013)
vulnerability analysis matrix assesses the demographic and social-economic aspects of urban
vulnerability (Ojerio et al., 2011), the scale and conditions of informal urban spaces (Roy,
2010), environmental uncertainty (Abbott, 2009) and spatial distribution of vulnerabilities
(Satterthwaite, 2008). These four components of the vulnerability analysis matrix determine
the scope of a risk and its environmental, social and spatial effects (Jabareen, 2013).

In addition to the afore mentioned conceptual framing the governance dimension, as has been
shown, is also essential. For a city to be resilient it needs to be inclusive in its decision
making and be flexible in the way it responds to change (UNISDR, 2010; Jabareen, 2013). To
make urban areas resilient, two components need to be entrenched in urban governance; these
are an integrative approach to enhance urban governance and equity (Jabareen, 2013). An
integrative approach requires the expansion and improvement of capacity within a city to
cope with climate change risks and vulnerabilities (Mirfenderesk and Corkill, 2009). It
requires the integration of as many stakeholders as possible in planning processes to get buy-
in for process change, thus achieving change (Romero-Lankao, 2007). Equity encompasses
social justice issues and is central to shaping resilience (UNISDR, 2010). The effects of
Hurricane Katrina on the United States of America, for example, showed that, for a city to be
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resilient for all its citizens, it needs to have fewer social inequalities and resources need to be
fairly distributed (Satterthwaite, 2008; Kaika, 2017).

Prevention and effective risk reduction are additional conceptual design elements which
suggests that, for urban centres to become more resilient, they need to work towards lowering
the risks of environmental hazards (Jabareen, 2013). This concept has two components which
aim to prevent future calamities: mitigation, restructuring and alternative energy. These two
elements are crucial to reducing hazards and creating a spatial structure of the city that is
prepared for any future environmental disaster (Jabareen, 2013). Mitigation demands the
implementation of policies and actions that reduce or limit GHG (greenhouse gas) emissions
(Committee on Climate Change, 2010). The effect of reduced emissions at the local level, has
several benefits including a reduction in respiratory diseases and enhances pollination
(Jabareen, 2013). Restructuring represents the ability and flexibility of a city to restructure
environmental risk responses based on environmental, social and economic challenges. An
example would be shifting the economy because of drought from one based on agriculture to
a services-based economy (Cooke and Piccaluga, 2006).

Mitigation and climate resilience as understood by several studies is the decoupling of
economic growth from resource use (Harrison et al., 2014; Biggs et al., 2015; Haywood et
al., 2019). This principle embraces the concept of reducing the negative effects on the
environment in absolute terms. This means CO2 emissions are considered per annum rather
than reducing negative emissions per unit of output, which talks to optimisation (Haywood et
al. 2019). Ensuring the decoupling of economic growth from resource use, should reduce

greenhouse gas emissions, thus contributing to the mitigation of climate change.

Uncertainty-oriented planning is an additional conceptual design element, which requires that
planning should be proactive rather than reactive (Jabareen, 2013). Climate change
challenges the conventional approach to planning because of its uncertainties. The
conventional approach to urban planning relies on trying to predict the most probably future
and planning for that while uncertainty-orientated planning attempts to plan for a range of
possible futures (Chakraborty, and McMillan, 2015). Jabareen (2013) identifies three
interrelated components which can improve resilience planning for climate change in urban
areas. These are adaptation, effective spatial planning and a sustainable urban form

(Wardekker et al., 2010; Zhang, 2010; Meijer et al., 2011). Climate change adaptation, in the
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urban context, refers to modifying social and ecological systems in urban areas to
accommodate climate change such that these systems are enabled to persist over time.
Adaptation policies can fall into two categories: ex-ante management, which is proactive
approach or ex-post management which is reactive. Jabareen (2013) calls for both types of
management as he believes they are both crucial for resilience (Wardekker et al., 2010;
Jabareen, 2013).

Effective spatial planning is considered crucial to improving the resilience of urban areas.
Thus, urban planners should create plans to reduce vulnerability to hazards. Land use
management is essential and effective building and site design codes need to be created to
regulate development (Zhang, 2010). Sustainable urban forms have important synergies with
effective spatial planning and will inform the way development occurs (Bay and Lehmann,
2017). Jabareen (2013) has identified several elements which can improve a city’s resilience.
Sustainable transport is regarded to be a critical component to ensuring a sustainable urban
form and would include large scale public transport, non-motorised travel and transit-oriented
development, which is development situated around transit nodes (Elkin et al., 1991,
Wheeler, 2002). High density development is crucial to sustainable development as it reduces
emissions significantly, however it has implications on adaptation by increasing the urban

heat island effect and decreasing infiltration of water (Jabareen, 2013).

Sustainable urban form demands that planners locate compatible land uses near each other to
reduce travel distances. Thus, planners should create mixed land use zones which comprise of
residential, industrial and commercial zones. This will reduce the need for travel as jobs,
leisure activities and shops will be near housing (Wheeler, 2002). Green infrastructure is
essential to a sustainable urban form, which includes everything from storm water
infrastructure to renewable energy like solar and wind farms (MacKillop, 2012). There are
numerous studies which have determined that urban areas have the potential for passive solar
designs which reduce energy demands by utilising passive energy through design and

planning measures (Abbate, 2008).

Sustainable urban form also requires the greening of an urban space by bringing nature into it
through parks and nature reserves, which studies have shown provide essential ecosystem
services while also improving social and economic cohesion (Forman, 2002; MacK:illop,

2012). The renewal and utilisation of urban areas that are no longer used for their intended
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purposes (brownfields) and can be utilised for different purposes are key to revitalising cities
while contributing to sustainable development and a healthier urban environment (Jabareen,
2013).

2.4 Climate change and resilience thinking in South African government policy

Having outlined and described some of the nuances of the various understandings of concepts
in the wider climate change and development context, attention now turns to examine how

these terms are being taken up and mainstreamed in wider government policy.

A brief overview of South African government policy shows that government has a good
understanding of climate change, with numerous policies and frameworks developed across
all spheres of government (Perine and Keuck, 2018). Mitigation has been the foremost
strategic focus of funding and policy. Adaptation, has however, increasingly also become a
priority across all spheres of government, with the establishment of a designated unit at the
Department of Environmental Affairs (Directorate - Climate Change Adaptation), as well as
the National Adaptation Plan (DEA, 2020). Notwithstanding these developments, climate
change policy in South Africa to date still tends to be done largely in isolation, with
mitigation and adaptation treated in silos (National Planning Commission, 2012; Perine and
Keuck, 2018). At the local government level, big metros including Johannesburg, Durban and
Cape Town, are holistically managing climate change, with programs like Climate Action
Plans (CAPs) under way (Roberts and O’Donoghue, 2013; Vogel et al., 2021).

CAPs address mitigation and adaptation holistically as required by climate change resilience
(C40, 2021). The CAPs are developed based on the Climate Action Planning Framework
developed by C40 Cities Climate Leadership Group, to deliver the goals of the Paris
Agreement (C40, 2021). The CAPs have two key objectives, the first is delivering a pathway
to an emissions neutral city by 2050 and the second is improving the resilience of a city to
climate hazards that may impact the city now and in the future (C40, 2021). The CAPs are
developed with inclusivity and collaboration as key principles underpinning the process (C40,
2021).

Resilience thinking has also permeated into many policy documents, for example, the South
African government is polycentric with multiple nodes of power (Schmidt, 2008). It should

be noted that polycentric governance in South Africa was developed for several reasons
17



among them resilience (Scholte, 2004; Muller, 2012). Each node of government has
legislative and executive authority within their spheres of influence (Constitution and
Devenish, 1996). The way the constitution of the country defines the government’s
arrangement aligns it with several aspects of resilience thinking. South Africa’s three-tier
system of government and an independent judiciary are defined as being interdependent,
interrelated and distinct which is an aspect of resilience planning (Constitution and Devenish,
1996). Furthermore, governance in South Africa is intended by the constitution to be
participatory and co-operative, which are also key aspects of resilience thinking (Schmidt,
2008).

2.5 The importance of cities in addressing climate change

Having outlined the importance of climate change in South Africa’s national and local policy
landscape and the inclusion of the fundamental principles of resilience in this policy

landscape, attention turns towards cities and their role in addressing climate change.

Since the 1980s climate action by cities has been regarded as crucial towards addressing
climate change, as cities are home to over half of the global population and are responsible
for over 70% of greenhouse gas emissions (Brundtland Commission, 1987; Hoornweg et al.,
2011). Traditionally, cities have been located near oceans or rivers for connectivity and
transportation purposes (Hoornweg et al., 2011). What was once a geographical advantage
has now become a vulnerability as sea levels rise and rivers flood. Fifteen of the world’s
twenty megacities are at risk because of sea level rise and coastal flooding which has made
flood protection works and other adaptive measures necessary (McGranahan et al., 2007;
Hoornweg et al., 2011). Inland cities also face climate change risks which will require
adaptations such as improvements to storm water infrastructure to better deal with high
intensity rainfall, which can lead to flooding if not properly addressed (Hoornweg et al.,
2011; Bulkeley, 2013).

Although the concentration of people, motor vehicles and industry in cities is seen as a
problem, the high densities of people also provides advantages for meeting human needs and
for climate change mitigation (Dodman, 2009). Urban density, for example, influences the
amount of energy used for private transport, with studies showing that the most densely

populated cities utilise less energy for transport per capita than residents elsewhere in the
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same country (Newman, 2006; Dodman, 2009). Cities can play a significant role in
addressing climate change, as cities are responsible for energy and transportation
management, building requirements, land-use planning and waste management (Dodman,
2009). These responsibilities allow cities to be more agile in the way they respond to change
and are thus useful in addressing climate change (Hunt and Watkiss, 2011). The significance
of this ability is evident in the way strategies to address climate change are being redrawn

globally at national government level to include a significant role for cities (Jabereen, 2013).

The concentration of industries and people in cities provides the opportunity for innovation
and the rapid spread and adoption of solutions, both behavioural and technological (Bulkeley
and Betsill, 2013). In Nairobi, the use of low technology Improved Cookstoves (ICS) was
accelerated by the promotion of the product through a television program called the ‘Great
African Cook-off’, these stoves provide substantial environmental as well as health benefits
in comparison to using solid fuels for cooking (Jeuland and Pattanayak, 2012; Hartley et al.
2019). Well planned and managed cities can play a central role in climate change mitigation,
through improving infrastructure and strengthening by-laws (Dodman, 2009; Bulkeley and
Betsill, 2013). In Vienna, for example, energy efficiency spread rapidly throughout the city,

because it was trendy and was incentivised by the City (Dodman, 2009).

In the South African context, as discussed previously, several policies are now also being
framed at the City level that have been clearly influenced by resilient thinking and planning
(C40, 2021; Vogel et al., 2021). Cities trying to include a focus on both resilience and
planning are those of the City of Cape Town and Durban (C40, 2021). As mentioned
previously, the City of Cape Town’s response to the water crisis it faced potentially enhanced
that City’s resilience to future water scarcity scenarios (Rodina, 2019). The City of Cape
Town has made explicit references to building resilience in the water sector as a priority
(Rodina, 2019). The City of Durban has prioritized climate change adaptation and local level
resilience since 2004, when work began on developing and implementing a Municipal
Climate Protection Program. This program was strongly focused on adaptation or resilience-
focused interventions, for example, capacity building in the City’s Disaster Management Unit

which would be needed to deal with potential climate disasters (Roberts, 2010).
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2.6 Johannesburg and climate change

Having outlined the importance of climate change to cities and the emergence of a climate
resilience planning landscape in South Africa in the previous two sections, attention now
turns to the focus of this research, the City of Johannesburg (CoJ). The ColJ is the financial
and economic hub of South Africa, with the City accounting for 16% of South Africa’s GDP
(Beall et al., 2014) and is the most populous city in South Africa, with a population of
approximately five million people (Statistics South Africa, 2015; CoJ, 2018). The CoJ
occupies a land area of 1645 square kilometres, which is large compared to other major cities
globally (Statistics South Africa, 2015). It is a metropolitan municipality which, unlike
district and local municipalities, can execute all the functions of local government. This
allows for effective integrated development planning (IDPLG, 2018). The CoJ is organised
into seven regions, named alphabetically (Figure 1). The CoJ was divided into regions in
20086, this process was intended to improve service delivery within the City, by separating

powers between the legislature and the executive in the City (Rogerson and Rogerson, 2016).
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Figure 1. Map of CoJ, broken into its regions (Pikitupco, 2019)

The CoJ’s structure mirrors that of national and provincial government and is made up of a

legislative arm (the council) and an executive arm (comprised of the executive mayor and the
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mayoral committee) and finally an administrative arm (CoJ, 2016a). The council is focused
on legislative, participatory and oversight roles and delegates its executive function to the
mayor and mayoral committee (CoJ, 2016a). The administrative arm is responsible for the
actual operations of the city together with the City’s municipal owned entities. The CoJ has
nine municipal departments and is unique amongst South African municipalities in that it has
several Municipal Owned Entities (MOES) that are responsible for the implementation of
projects, the CoJ owns thirteen such entities (Figure 2). The CoJ introduced these entities, to

increase accountability as they were corporatized (Cartwright and Marrengane, 2016).
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Figure 2. Organisational structure of the City of Johannesburg (CoJ, 2016a)

Like other South African cities, the CoJ faces significant social-economic challenges like
high unemployment and low income, high crime rates, corruption and significant service

delivery issues (Rogerson, 2018). South Africa’s urban areas are still affected by apartheid
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era spatial planning, which established townships (for Indians, Africans and Coloureds) on
the periphery of urban areas often close to industrial areas but disconnected from commercial
districts (Rogerson, 2018). This spatial planning has had serious implications for the
sustainable provision of public utilities, transport, and economic infrastructure, as well as

significant climate change implications (Todes et al., 2010).

The ColJ is a city that by international standards, has limited exposure to the effects of climate
change, since it is not a coastal city nor is it located in an area heavily affected by natural
disasters (Theeboom et al., 2009; CoJ, 2015). However, the projected climate change impacts
for the Col are still substantial and significant. The CoJ’s primary identified climate change
risks are water scarcity, urban flooding and heat waves (Theeboom et al., 2009; CoJ. 2015).
These three factors have serious implications on food production, water resources, human
health and infrastructure. For example, urban flooding impacts the quality of ground and
surface water, increases the risk of infectious disease outbreaks and damages and destroys
infrastructure (CoJ, 2015; Global Change Institute, 2018).

The CoJ is not only impacted by climate change but is a contributor to climate change
because of its GHG emissions (EcoMetrix Africa 2015). The CoJ is one of the largest GHG
emitters in South Africa and in the world. Because of its role in climate change and the
challenges it faces because of climate change, the CoJ has set targets to reduce emissions and
has plans to improve the adaptive capacity of the CoJ (EcoMetrix Africa 2015). The CoJ
recently approved its Climate Action Plan (CAP) which was developed with the assistance of
C40. The CAP is intended to be ambitious and actionable (C40, 2021).

The concept of resilience gained prominence in the CoJ’s planning discourse, during the GDS
process (Peyroux, 2015). The GDS was developed with substantial support from international
and local experts, and the regular interaction between City officials and experts from the
South African Cities Network (SACN) contributed to the adoption of resilience into the
strategy (Peyroux, 2015). Resilience in the GDS is derived from the evolutionary and systems
perspective of resilience (Peyroux, 2015). “Resilience is the capacity of a system to
continually change and adapt, yet remain within critical thresholds — even when confronted
with the unexpected. Building resilience is critical, as without it, valuable economic, cultural,
knowledge, institutional and ecological networks and systems may be lost or damaged —

necessitating different configurations’ (ColJ, 2011: p. 23-24). It should be noted that the Col’s
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definition of resilience differs from the definition of resilience as understood by this study
“City resilience describes the capacity of cities to function so that people living and working
in cities — especially the poor and vulnerable — survive and thrive no matter what shocks and
stresses they encounter” (Rockefeller Foundation and ARUP, 2014: p. 3). The difference in
definitions should not have an impact on this study, as this study evaluated policies using a
scorecard that evaluated whether the principles of resilience were incorporated in a policy

rather than the definition of resilience used by a policy (Chapter 3.1).

The SACN has classified the CoJ as a City as an emerging resilience system (SACN, 2014;
Kareem et al., 2020). Cities were ranked by SACN based on the following criteria: (1)
Analysing the link between service delivery and climate change, to understand whether the
City has made the link; (2) Identification and evaluation of existing climate change and
resilience initiatives; (3) identification and evaluation of the climate change related risks on
water, energy and food security and whether there are any potential adaptation measures; and
(4) a climate change resilience assessment (SACN, 2014). The CoJ based on these criteria
was classified as a city with an emerging resilience system (SACN, 2014)

The CoJ has been observed to be more proactive than its local peers in its attempts to become
climate resilient and has made reference of resilience and climate change in its long-term
planning documents, like the Growth and Development Strategy (GDS) 2040 and the CoJ’s
various Integrated Development Plans (IDP) (SACN, 2014; Peyroux, 2015). The CoJ has
developed several climate change policies including climate adaptation plans (vital for
enhancing resilience) and has developed greenhouse gas inventories. Up until recently,
however, the CoJ has not been implementing and integrating its climate change policies and
plans for a number of reasons, including political barriers, the lack of cross-linkages between
development and climate change and a tendency towards short-termism (Hetz, 2016; VVogel et
al., 2021).

Having outlined the context of resilience and climate change in South Africa in general and
the CoJ specifically, focus now shifts to the political landscape. Which as discussed
previously, is critical as governance and government actions also influence the framing of

how actions on climate resilience are undertaken.
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2.7 Political landscape of the City of Johannesburg

South Africa has two election cycles, both of which take place every five years. National and
provincial elections are held simultaneously, and municipal elections take place two years
later (Paret, 2018). The CoJ as a municipality follows the second cycle of elections, i.e., the
municipal election cycle. Municipal elections in Johannesburg saw a record number of

political parties contesting the elections (forty-three) (Nyenhuis and Kronke, 2019).

The 2016 local government election, as noted above, was historic in that Johannesburg for the
first time since democracy, had a handover in power from the African National Congress
(ANC) to a Democratic Alliance (DA) led coalition (Nyenhuis and Kronke, 2019). It should
be noted that the ANC had the highest number of votes in the City, however they could not
form a majority government. The DA then formed a coalition government together with
several other political parties thus taking control of the City (Nyenhuis and Kronke, 2019). It
should be noted that the City of Johannesburg is now governed by the ANC after the DA’s
coalition collapsed in 2019, shortly after its mayoral candidate resigned (Harper, 2019).

Change in government globally has been understood to result in significant upheaval in
government departments, with the new government department replacing executive heads
and changing policies (Clar and Steurer, 2019). Change in government could either be
positive for climate change or negative depending on the importance of climate change to the
new government, for example in the United States the change in government from the
Democrats to the Republicans was detrimental to climate change, as Donald Trump and his
colleagues did not believe in climate change (Goldstein and Greenberg, 2018). The ANC in
the City of Johannesburg made a strong political commitment to climate change, with the
recent approval of its Climate Action Plan, wherein the City committed to transitioning the
CoJ into a carbon neutral and resilient City by 2050. The CoJ within the CAP has identified
several focus areas, where implementation must be made to achieve the goals of the CAP.
The CoJ must also ensure that this plan is actionable (CoJ, 2021).

Having outlined the context of the CoJ, the role of some of the politics in the City and the
uptake of some of the climate change discourse in the City attention now turns to further
understand how this discourse is being understood by focusing on one sector in detail namely

water.
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2.8 Water and climate change

One sector, when examined more closely, clearly illustrates the intersectionality and links
that climate change has to all local government planning divisions. Water is the lifeblood of
our planet, and the state of this resource affects all economic, social and natural systems
(Muller, 2007). Water is regarded as a fundamental link between the climate system,
environment and human society (OECD, 2013). Climate change is impacting the
hydrological cycle, by increasing evaporation and precipitation, but the additional
precipitation will be unequally distributed, and which will have a significant impact on
human development (OECD, 2013; UN-Water, 2018).

Water scarcity affects more than 40% of the global population and this figure is expected to
increase because of climate change (IPCC, 2008; OECD, 2013). In 2011, 41 countries
experienced water stress, ten of these countries are close to depleting their supply of
renewable freshwater and will need to find alternative sources. It is expected that because of
drought and desertification this number will only grow (OECD, 2013; UN-Water, 2018). It is
predicted that sub-Saharan Africa will be one of the regions most affected by the impacts of

climate change on its water resources (Vorosmarty et al., 2010; OECD, 2013).

Climate change not only reduces the availability of water, but also increases water related
risks like floods, droughts and storm surges (OECD, 2013). These events will put additional
strain on water resources management, as it increases uncertainty about quality and quantity
of available water. These risks are expected to continue regardless of any mitigation measures
that may take place, thus society will need to adapt to these changes and develop water
infrastructure and services that are more resilient to these changes (Vorésmarty et al., 2010;
OECD, 2013). In urban areas, water and wastewater systems should provide clean water for
different users, remove wastewater to prevent unsanitary conditions and redirect storm water
flows to avoid waterlogging and prevent flooding (Muller, 2017). Climate change is expected
to affect service delivery by reducing the supply of water, increasing the cost of treating

wastewater and causing flooding and waterlogging (Muller, 2017; OECD, 2013).

Municipalities will need to increase their supply of water by changing consumption patterns

and making their water resources more resilient, by adding alternative water resources to their
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supply (Brown et al., 2009). The cost of treating wastewater is increased because the
standards for wastewater treatment are dependent on the extent to which effluents should be
diluted before they are discharged. Thus, if stream flow is reduced, treatment will need to be
intensified to maintain the same standards, thus increasing costs. Climate change is expected
to increase the intensity of rainfall and therefore flooding, this will increase the costs of storm

water infrastructure and flood protection works (Brown et al., 2009; OECD, 2013).

The City of Johannesburg, as mentioned previously, is unique in that the City of
Johannesburg is one of the few major cities that is not located on a lake, seashore, or river
(Turton et al., 2006). The CoJ, however, does straddle a major watershed, the Witwatersrand.
This watershed is located at the headwaters of two major river basins, the Limpopo and

Orange rivers (Turton et al., 2006).

The City of Johannesburg thus has two major responsibilities, the first is ensuring adequate
water supply is available to its citizens and the second is ensuring that the Witwatersrand
watershed is kept pristine, as pollution that occurs in it has impacts on downstream users as
far away as Zimbabwe (Turton et al., 2006; Njinga and Tshivhase, 2017). There are several
other dimensions to the issue of water, water security and scarcity and climate change
adaptation that lie beyond the scope of this work.

Water management in the CoJ is cross functional within the City, with several departments
and entities contributing, however the primary department and entity responsible for water
management is the Environment Infrastructure and Services Department (EISD) and
Johannesburg Water (JW) respectively. The City of Johannesburg established JW to ensure
that adequate water supply is available to the citizens of the CoJ as mandated by the Water
Services Act of 1997 (Johannesburg Water, 2020). The main function of JW is to deliver
water and wastewater services in the CoJ (South African Local Government Association,
2011; Johannesburg Water, 2020). EISD is responsible for the development of policy and
guidelines that deal with the protection of water resources and ensuring that implementation

of these guidelines and policies occurs (CoJ, 2016a).

The CoJ water supply systems are insufficient for the needs of the citizens of the City. The
poor levels of service delivery are attributed to aging infrastructure and the lack of capacity in
the ColJ’s functional areas that are responsible for water management in the City (Wolf,

2018). A study by Wolf, on the resilience of Johannesburg’s water management landscape
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found that current approaches to water management in the City are lacking, as they create

compartmentalisation which affects service delivery (Wolf, 2018)

2.9 Conclusion

Climate resilience planning adds an exciting dimension to policy and planning (Davoudi et
al., 2012). While it is clear that resilience and climate resilience is understood differently by
different authors and the malleability of the term can result in resilience becoming just
another buzzword (Davoudi et al., 2012), it is also clear that if used correctly, the holistic
nature of resilience makes the concept promising for climate change planning and practice
(Tasan —Kok et al., 2013). It is the opinion of this author and several others that it is not the
term resilience or climate resilience that matters, but rather the effective inclusion and
implementation of the principles of resilience and climate resilience within policy and
practice (Harrison et al., 2014; Biggs et al., 2015; Haywood and Van der Watt, 2016).

While there are numerous frameworks and tools kits for implementing climate change
resilience within government (Desouza and Flanery, 2013; Jabareen, 2013; Hernantes et al.,
2019), the fact that the City of Johannesburg has been identified as having an emerging
climate resilience system (SACN, 2014) prompted this evaluation of the City in terms of
resilience planning, utilising a framework that begins to evaluate, the extent to which
resilience is being currently addressed. It was for this reason that this study, the framework
developed by the Council for Scientific and Industrial Research (CSIR) and
PricewaterhouseCoopers (PWC), ‘Building Resilience into Business Strategy, Management
and Reporting’ (Haywood and Van der Watt, 2016), was trialed as the base for the scorecard

used to evaluate the ColJ’s policies and plans.

This framework was selected as it was developed specifically to examine the extent to which
a business entity has begun to address resilience. This framework was modified to better fit
the requirements of this study, by including additional components from current best practice
literature in climate resilience planning as discussed in Section 2.2 (Harrison et al., 2014;
Biggs et al., 2015; Haywood and Van der Watt, 2016).
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Chapter 3: Methodology

In this chapter the research methodology used in this study is presented. The City’s strategic
policies that were assessed in this study are presented. The chapter is laid out as follows,
Section 3.1 introduces the policy analysis component of this study and will include the reason
behind the selection of certain policies, and the way these policies were evaluated. Section
3.2 introduces the interview process and will include the selection criteria for individuals
interviewed and the methodology used to develop the interview schedule. Section 3.3

discusses the data analysis component of this study.

It should be noted that this author was employed by the CoJ for several months, within the
Environment, Infrastructure and Services Department (EISD). Employment within the City
has enabled this author to have insights into policy that other individuals may not have and
ensured access to certain officials and also to various documents, which although in the
public domain, may be difficult to locate. Additionally, the personal relationship between this
author and several officials interviewed may have influenced the information shared. These
issues linked to my positionality were covered in my ethics application and were carefully

considered throughout the engagement process as will be show below.

3.1 Policy Analysis

The aim of this study is to assess to what extent the CoJ embeds climate change resilience
planning and relevant resilience implementation in its policies. The nature of the study
dictated the approach. Contextual analysis is a research tool, used specifically to determine
the presence of themes or concepts within qualitative data (Iversen and Gudmund, 1991).
This data can be from field research notes, interviews, books or any other occurrence of
communicative language (lversen and Gudmund, 1991). To analyse data, the information is
broken down into discrete categories for analysis. There are two broad categories of
contextual analysis, conceptual and relationship analysis, conceptual analysis determines the
presence and frequency of a concept in the data set, while relationship analysis determines
the relationship of the data to the concept (Iversen and Gudmund, 1991). This study will
utilise the latter category, as the study intends to determine the relationship the CoJ has with

resilience planning as a concept.
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The content analysis used relied on a scorecard to evaluate the policies against. The scorecard
approach was selected as it is a useful method for evaluating qualitative data, such as the
policies that this study seeks to assess. This method is limited by the indicators of the
scorecard and therefore a scorecard should be used (Dias-Sardinha and Reijnders, 2005).

A scorecard was therefore created based on the current best practice literature in climate
resilience planning against which the climate change planning in the CoJ could be evaluated.
This scorecard incorporates the key principles of resilience as identified in the literature (see
Harrison et al., 2014; Biggs et al., 2015; Haywood and Van der Watt, 2016), and included the
CSIR’s ‘Building Resilience into Business Strategy, Management and Reporting’ template
(Haywood and Van der Watt, 2016) that is used to assess the resilience of businesses,
together with the Stockholm Resilience Centre: Seven principles for resilient socio-ecological
systems and Urban Resilience Thinking for Municipalities (Harrison et al., 2014; Biggs et al.,
2015; Haywood and Van der Watt, 2016). The derived scorecard comprised of fifteen
criteria, each of which was tied to a score of zero (low) to three (high) (Appendix 1; Table 1).
The maximum overall score that could be achieved was 45 per document. Table 2 below
indicates the general manner in which scoring occurred, using criterion six as an example

(see Appendix 1 for the detailed scorecard).
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Table 1. Policy assessment scorecard (Harrison et al., 2014; Biggs et al., 2015; Haywood
and Van der Watt, 2016)

Criterion Rationale

1. Does the document show accountability
toward the socio-ecological system, in terms

of systems thinking? _ o
These two questions focus on systems thinking

2. Does the document recognize that ) ) .
o ) which are important components of resilience
government operates within a socio- _ o
) ) ) planning as indicated by chapter 2.2
ecological system that it shares with

multiple users and does it recognize the

impact that government has on this system?

3. Does the document show that government
recognises major social, ecological and

economic risks that the City faces? These two questions focus on risk and adaptation

4. Does the document suggest that government | which are critical components of resilience
plans to mitigate risk, and does it address the | planning as indicated by chapter 2.2.
adaptive capacity of the socio-ecological

system?

5. Does the document indicate that government
consider its resource use and environmental These two questions focus on the decoupling of

impacts? economic growth which are critical components

6. Does the document indicate that government | of climate resilience as it enhances mitigation
makes investment in natural and social efforts, as indicated by chapter 2.3

capital?

7. Does the document indicate that government

utilises adaptive governance as envisioned by

resilience planning? These two questions focus on the governance
8. Does the document indicate who are key principle which are critical components of
stakeholders for government and who is resilience as indicated by chapter 2.2

responsible for decision making in

government?

30




Does the document indicate that government
considers income disparities or inequalities in

its planning?

Equality is critical to climate resilience as
climate shocks will affect different communities
differently, as indicated by chapter 2.3

10.

Does the document indicate what is the

planning horizon for strategy and operations?

11.

Does the document indicate that government

promotes learning and to what extent?

12.

Does the document indicate that government

is innovative?

These three questions address the innovation and
foresight principle of resilience, which as
indicated by chapter 2.2 is important in ensuring

the resilience of a government

13.

Does the document indicate that government
manages its slow variables and feedback

loops?

Slow variables and feedback loops are important
to resilience as the management thereof ensures
the long-term resilience of government or

society and indicated by chapter 2.2

14.

Does the document make provision for
diversity and redundancy in the way it deals
with various challenges that affects

government?

15.

Does the document indicate that government

is both self-sufficient and connected?

The redundancy and connected principle is
important to the resilience of government, as it
ensures that a city is capable of dealing with
shocks, including climatic as indicated by

chapter 2.2.

Table 2. Method of evaluation of the scorecard, (Criterion 6, Appendix 1)

Score Requirement Description

0 Non-compliance No mention of the criterion, for example, no mention
of whether investments are made in natural and
social capital

1 Limited compliance The criterion is acknowledged and there are plans to

manage the criterion however there is no context for
the plan, or it is limited. For example, mention is

made that investments are made in natural and social
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capital however no indication on the reasoning

behind this investment

2 Partial compliance The criterion is acknowledged and there are plans to
manage the criterion with context, however plans are
developed in isolation and the criterion is not
considered across the entire document. For example,
mention is made that investments are made in
natural and social capital and include environmental
and social reasons for an investment rather than a

holistic reason.

3 Complete compliance The criterion is acknowledged and where possible
the criterion is considered across the entire
document. For example, mention is made that
investments are made in natural and social capital

and include holistic reasons for the investment.

The CoJ has numerous policies, strategies, and plans. The CoJ strategic policies include a
long-term strategy, which is known as the Growth and Development Strategy 2040. The GDS
2040 is an aspirational document that defines clear outcomes against which to measure
progress. The CoJ also has an Integrated Development Plan (IDP), which serves as the
medium-term strategy for the City, that is closely coupled to the GDS 2040. IDPs are
mandated by the Constitution in terms of Section 152 and 153 (Abrahams, 2018). The Local
Government Transitional Act (LGTA), 1993 which was amended in 1995 compelled local
governments to engage in developmental planning. The main planning mechanism at the
municipal level in South Africa is the Integrated Development Plan (IDP), which South
African municipalities are legally obligated to develop.

The current IDP of the CoJ is for the period 2016-21, together with the GDS 2040, shapes
policy and planning within the CoJ. These two documents are regarded as the key strategic
documents of the CoJ and were therefore assessed in detail in this study. Additionally, the
IDP 17/18 Review was further interrogated to understand how the change of ruling party may

have affected policy and planning at the strategic level in the CoJ. The IDP for the period
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2011-2016 was also evaluated using the framework unpacked in Appendix 1. It should be
noted that with regards to IDPs evaluated, the IDP 2016-21 was drafted by an ANC led
council, while the IDP 17/18 Review was drafted by a DA led council. The political
landscape of the City was discussed in the Chapter 2.8

An investigation into policy documents related to the water sector in the CoJ was also
completed by searching the CoJ and its entities’ websites. Insufficient policy documents were
available on the website and so departments were contacted and requests for information

were made. The following documents were shared by City officials:

Integrated Environmental Management Policy

Catchment Management Policy for the City of Johannesburg

Sanitation Policy for the City of Johannesburg

Water Conservation and Water Demand Management: Framework Strategy
Disaster Management Strategic Action Plan

Johannesburg Road Agency (JRA) Strategy 2017

S o

The study of policy documents in the water sector, was limited to policy documents from
departments or municipal owned entities that are responsible for the management of water
within the CoJ, as discussed in the IDP 2016-2021 (CoJ, 2016a).

As mentioned previously, the policy analysis was completed using a scorecard derived from
the CSIR’s ‘Building Resilience into Business Strategy, Management and Reporting’
template (Haywood and Van der Watt, 2016). It should be noted that this framework, did not
utilise any narrow evaluative criteria or other quantitative measures for example keyword
analysis (Turok, 1991). Whilst attempts to be objective, in many instances analyse of policies
was driven by judgement and interpretation, based on the understanding that policy
objectives are seldom clear or detailed enough to permit the use of quantitative measures like
keywords (Turok, 1991).

3.2 Interview methods
The desktop component of this study was then also complemented by a series of interviews

with officials from the City of Johannesburg to determine whether resilience thinking is

applied at a broad level across the CoJ.
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A semi-structured interview approach was utilised, as it provides a balance between the focus
of a structured interview and the flexibility of an open-ended interview. Semi-structured
interviews also provide focused qualitative data (Cohen and Crabtree, 2006). Officials
interviewed were selected through purposive sampling (Ames et al., 2019) and were salso
informed by my relationships with CoJ officials. As indicated before, | was employed as an
intern in the CoJ in the EISD. This allowed me to gain a good understanding of key actors in
the CoJ, in particular in the water sector. Any limitations of such knowledge and how it may
have influenced the findings are discussed in the concluding sections of this work.

The interview schedule was derived from current best practice literature on climate resilience
planning as previously outlined. It was guided by the key principles of resilience as identified
in the literature (Harrison et al., 2014; Biggs et al., 2015; Haywood and Van der Watt, 2016),
and the CSIR’s ‘Building Resilience into Business Strategy, Management and Reporting’
template (Haywood and Van der Watt, 2016), the Stockholm Resilience Centre’s: Seven
principles for resilient socio-ecological systems and Urban Resilience Thinking for
Municipalities (Harrison et al., 2014; Biggs et al., 2015; Haywood and Van der Watt, 2016)

(see Appendix 2 for interview schedule).

The intention was to conduct verbal interviews with government officials in English and all
interviews were conducted in conducted in the City’s offices. The interviews were conducted
with officials who are subject matter experts within their departments from some of the

following organisations, departments or entities:

1. Environment and Infrastructure Services Department (EISD), is responsible for policy
and strategy of the environmental portfolio in the CoJ. EISD manages and implements
measures to moderate pollutants in the City (CoJ, 2015). The department includes
directorates such as water, waste, climate change amongst others. For the purpose of this
study, it was essential to get a key respondent from the water and climate change
directorates, as these directorates are responsible for climate change and water policies
and strategies within the City (CoJ, 2015).

2. Johannesburg Roads Agency (JRA) is responsible for the management of roads and storm
water infrastructure within the City of Johannesburg (JRA, 2017). Thus a key respondent
from the JRA would be an individual that specialises in storm water infrastructure to

understand whether the JRA considers climate change and is planning for resilience
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. Johannesburg Water is mandated to provide sanitation and water services to citizens of
Johannesburg. Johannesburg Water is an entity that is wholly owned by the City of
Johannesburg, is the primary provider of water and sanitation services to Johannesburg
(JW, 2010) and was thus identified as a key respondent.

. The Department of Public Safety is responsible for policy and strategy of the public
safety portfolio in the CoJ. Public Safety manages and implements measures focused on
moderating safety risks impacting the city. Its directorates include Disaster Management,
Johannesburg Metropolitan Police and Emergency Management Services amongst others.
Disaster Management provides direction for the implementation of disaster risk
management policies and coordinates disaster risk management activities in the City
(CaJ, 2020), hence a key respondent from this directorate was essential.

. Strategic Coordination and Management Support provides the overarching strategic and
policy frameworks to promote cooperative governance and facilitate developmental local
government in Johannesburg (CoJ, 2020). Thus, a key respondent from this department
was regarded to be crucial, as this department is responsible for the strategic direction of
the CoJ.

. Citizen Relationship and Urban Management (CRUM) is responsible for policy and
strategy of the citizen management portfolio in the CoJ. CRUM manages and implements
measures focused on improving service delivery in the City of Johannesburg and ensures
that active citizenry occurs within the City (CoJ, 2020). A key respondent from this
department would be valuable as it is a citizen-facing department, and they are aware of
all service delivery related issues in the City).

. The Department of Development Planning is responsible for policy and strategy of the
development planning portfolio in the CoJ. The department manages and implements
measures to reduce urban sprawl, improves bylaw enforcement and is attempting to create
a well-defined north-south and east-west development axis, amongst other responsibilities
(CoJ, 2020). The department has several directorates which are responsible for its various
mandates, of which the land use management directorate would be a key respondent in
the case of this study. The impact of a sustainable urban form is crucial for the resilience
of a city, ensuring that this department was a key respondent.

. The C40 Cities Climate Leadership Group (C40) is a group of 96 cities around the world
that are focused on tackling climate change and driving urban action that reduces
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greenhouse gas emissions and climate risks. Working across multiple sectors and
initiative areas, C40 provides a suite of services including direct technical assistance and
the facilitation of peer-to-peer exchange and research. C40 has a Climate Action Planning
program that is operational in the City of Johannesburg, this has developed Climate
Action Plan for the city that is implementable (C40, 2021). Due to the development of
this document, the C40 officer in the city has a comprehensive understanding of the

City’s policy landscape and thus the City’s C40 officer was interviewed.

Unfortunately, several of the intended interviews, despite several attempts to do so, did not
take place for the following reasons: no response from a department/MoE or the individual
contacted declined the interview request and would not identify an alternative. The COVID-
19 pandemic also frustrated attempts to conduct interviews, particularly any face-to-face
interviews. Interviews were therefore conducted with a single respondent from the following

departments, organisations and MoE’s:

1. EISD, Directorate of Climate Change, Energy and Air Quality on the 22" of October
2019 at 10:00

2. EISD, Directorate of Water on the 21% of January 2020 at 14:00

3. Johannesburg Roads Agency on the 25" of October 2019 at 10:00

4. C40 on the 29" of November 2019 at 10:00

5. CRUM on the 29" of January 2020 at 11:00

It should be noted that only one of the interviews that took place was recorded, as per the

request of the individuals interviewed.

All interviews conducted for this study took place in an ethical manner as stipulated by the
University of the Witwatersrand’s Ethics Codes and Procedures (see Appendix 3 for Ethics
Approval Certificate). The interview schedule was shared with respondents prior to an
interview, to ensure transparency. All respondents were made aware of the purpose and
objectives of this research, through various means, including a Participant Information Sheet
(PIS) and through a consent form, both of which were shared prior to an interview to ensure

transparency.
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3.3 Data analysis

All data generated by this study were qualitative, that is the data from both the policy analysis
component and from the interview process. The small sample size of data associated with the
policy analysis component of this study limited statistical analysis to descriptive statistics in

the form of graphs, specifically spider diagrams.

The fifteen questions or criteria that formed the scorecard (Appendix 1) were broken down

into its constituent principles of resilience as follows:

Criteria one and two: Systems Thinking Principle,

Criteria three and four: Risk and Adaptation Principle,

Criteria five and six: Decoupling Principle,

Criteria seven and eight: Governance Principle,

Criterion nine: Equality Principle,

Criteria ten, eleven and twelve: Innovation and Foresight Principle,

Criterion thirteen: Feedback Loop Principle, and

© N o g &~ w0 D P

Criterion fourteen and fifteen: Redundancy and Connectedness Principle.

Criteria were clustered into the relevant principle of resilience they were derived from, as the
various criteria were all derived from the principles of resilience as understood by the
Stockholm Resilience Center and by the Wits program ‘Urban Resilience Assessment for
Sustainable Urban Development’ (Harrison et al., 2014; Biggs et al., 2015; Haywood and
Van der Watt, 2016). The clustering of the criteria ensured that the different criterion were
not weighted equally, however the various principles were weighted equally. The clustering
of criterion into principles was conducted by summing the constituent criteria and dividing

that number by the number of criteria summed.

The interview data were consolidated, and the data were analysed using thematic content
analysis techniques. That is the interview data were assessed as follows, transcripts were read
and annotated to identify key words, phrases, or sentences. The data for each question were
then categorized to ensuring coding of the data. This categorized data were then presented in
several descriptive forms, which included bar graphs, tables and word clouds. Word clouds
were generated using Wordle version 0.2. The word clouds were used to creatively represent

text heavy questions. Officials are differentiated through the use of alphabets, that is as
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follows Official A, or Official B, to comply with the ethics process that was followed. It
should be noted that the evaluation of the interview data did not take any personal

relationships into account, based on my time as an intern at the CoJ.

The scorecard used for both components of this study, that is both the policy analyses and the
interview process both incorporated were developed based on the CSIR’s ‘Building
Resilience into Business Strategy, Management and Reporting” template (Haywood and Van
der Watt, 2016) and included the key principles of resilience as identified in the literature (see
Harrison et al., 2014; Biggs et al., 2015; Haywood and Van der Watt, 2016). The data
derived from the policy analyse and the interview process will be explored in the next
chapter.
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Chapter 4: Results

In this chapter the research findings and results, structured around the objectives of this study,
are presented. The research findings are laid out in the same order as the objectives they
address. As discussed in the methodology section, this study consisted of two parts for data
collection, both of which are qualitative. The first part involved a document content analysis
that was used to address objectives one and two. The second part involved semi-structured

interviews and was used to address objective three.

4.1 Analysis of the CoJ’s key strategic documents

The City of Johannesburg’s strategic documents were evaluated to determine the extent to
which climate change resilience planning is incorporated in the City’s strategic documents,
which in the context of this study, are the Growth and Development Strategy (GDS 2040), the
Integrated Development Plan (IDP) 2016-21 and the IDP 17/18 Review. All three of these
strategic documents included concepts such as adaptation, mitigation, sustainable
development and resilience, for example in the IDP 2017-18 Review the City details its
adaptation and mitigation goals on page 66 which included amongst others, “Enhance
resilience of communities by adapting infrastructure” (CoJ, 2018).

The scorecard assessment, which aimed to determine whether climate change resilience
planning is incorporated in the CoJ, indicated that the City considered climate change
resilience planning in the three documents assessed by this study (Figure 4). Climate
resilience planning was considered in all three documents assessed with all three documents
scoring higher than 59% (Total score of the document, converted to a percentage Table 3).
Thus, all three documents reflected more than fifty percent of the principles of resilience as
assessed by this study (Table 3). The IDP 2016-21 (Table 3) had the highest score of the

three documents assessed.

39



Table 3. Total score given for the GDS 2040, IDP 2016-21 and IDP 17/18 Review (out of
24)

Document Total Score Percentage
GDS 2040 14.33 59.71%
IDP 2016-21 15.5 64.58

IDP 17/18 Review 14.17 59.04%

While all documents incorporated the principles of resilience planning, the extent to which
the principles of resilience were incorporated differed significantly as seen (Fig. 3). The
CoJ’s strategic documents, for example considered the Equality Principle completely, with all
three documents scoring three out of three for these principles. The three policies all
indicated that the CoJ monitors income disparity and inequality within the City and have
developed solutions to reduce inequality and income disparity within the City. The CoJ, for
example, in the IDP 2016-21 made inequality its priority and the cornerstone of the IDP as
articulated on page 9 “As the City, we have translated these four outcomes into 11 priority
implementation plans that will assist us to address our challenges of poverty, unemployment
and inequality” (CoJ, 2016a).

The CoJ’s strategic documents, however, did not consider the Environmental Feedback
Loops Principle, with all three documents scoring zero out of three for this principle. The
documents were scored zero out of three as there was no indication that the CoJ evaluates the
impact of its environmental feedback loops, for example, there was no indication that the City
utilises ecosystem-based monitoring or any other feedback loop monitoring systems (Ims and
Yoccoz, 2017). The Environmental Feedback Loops Principle evaluated the extent that the
CoJ monitors and manages environmental feedback loops that can either reinforce or dampen
change, i.e., a feedback loop can either be positive or negative (Chapter 2.2; Appendix 1;
Biggs et al., 2015).

40



Systems Thinking Principle

3
2,5
Redundancy and. Risk and Adaptation Principle
Connectdness Principle /
\ s ‘
1

0,5
Feedback loop Principle 0 / —— Decoupling Principle
Innovation and Foresight / \ Governance Princiole
Principle P

Equility Principle

— G DS IDP 2016-21 IDP 17/18 Review

Figure 3. Scorecard assessment into the City of Johannesburg's strategic documents

Some similarities were noted particularly in terms of the manner in which the principles of
resilience were incorporated in the three documents assessed (Fig. 3). An example of
similarities in the way the principles of resilience were incorporated is the Risk and
Adaptation principle where all three documents scored the same (2.5 out of 3). Each of these
documents accounted for expected and current risks and that are both immediate and long-
term risks. Furthermore, each of the documents accounted for financial, social, and
environmental risks. However, while the CoJ has measures in place to mitigate its risk
register, measures to enhance the adaptive capacity of the City were not discussed in

substantial detail.

It should be noted that the City took different methods of documenting risks and the
management thereof in its strategic policies. The IDPs, for example, have dedicated a section
to risks and disaster management (Chapter 17 in the IDP 2016-21 and Chapter 7.4.4. in the
IDP 2016-21). Whilst the GDS 2040 does not have a section dedicated to risk and disaster
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management the document does include the long-term and short-term risks that affect the
City, for example on Page 6 in the GDS 2040 the document describes the risk of
globalisation, specifically “Financial risk and contagions spread quickly through this
interconnected system”. The GDS 2040 furthermore commits the CoJ to building resilience to
climate change, for example on page 96 the GDS mentions that the City “will focus on
building its resilience to climate change. Interventions that address both climate change

adaptation and mitigation will be necessary and will be implemented” (CoJ, 2011).

Notwithstanding some overlaps, the assessment also indicated that there were differences in
the manner in which the principles of resilience were incorporated in the three documents
assessed by this study (Fig. 3). The Systems Thinking principle, is an example of this, with
each document scoring differently (Fig. 3). A preliminary assessment as undertaken in this
study reveals some attempts of systems thinking in the City. Systems thinking, however, is a
very ‘complex’ approach (Biggs et al., 2015; Ballew et al., 2019) and is not fully explored in
this assessment and requires much more focused assessment. The GDS 2040 was given a
score of 2.5 for this principle as it showed accountability towards reducing government’s
impact on the environment and was developed utilising systems thinking. The GDS 2040
understands the interlinked system of people and nature and that change in one component
would affect other components. Chapter 2.5.2 is an example of systems thinking and how the
CoJ manages economic growth, whilst considering the environment and society. Chapter
2.5.2 in the GDS 2040 is titled, “Resilience, sustainability and liveability: Implications for
economic growth” (CoJ, 2011: p. 25). The IDP 2016-21 received a score of 2 for the systems
thinking principle, as it did not achieve the same extent of holistic environmental thinking
that the GDS 2040 had achieved. Priority 1, for example, while it touches on the societal
aspect of systems thinking completely ignores the environmental component, “Economic

growth, job creation, investment attraction and poverty reduction” (CoJ, 2016a: p. 9).

The IDP 2016-21 incorporated the principles of resilience to a greater extent in more
instances than the GDS 2040 and IDP 17/18 Review did. As it achieved the highest score in a
principle of resilience in more instances than the GDS 2040 or the IDP 17/18 Review. It
should be noted that certain principles of resilience, like the Decoupling Principle, scored
higher in the IDP 2016-21 than in the GDS 2040 but then scored lower in the IDP 17/18
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Review. The Decoupling Principle, for example, scored 1.5 in the GDS 2040, 2.5 in the IDP
2016-21 and 1 in the IDP 17/18 Review.

The change in perspective on the decoupling principle between the IDP 2016-21 and the IDP
17/18 Review can be seen in the manner in which the respective policies viewed the Green
Economy. The IDP 2016-21 included a key performance indicator (KPI) on the green
economy, whilst the IDP 17/18 Review does not. However, while the IDP 2016-21 includes a
KPI on the green economy, it is drafted in a vague manner, as indicated in figure 4 below.

The CoJ has a clear standing on the inequality that exists within the CoJ, with all three policy
documents scoring 3 out of 3 for the equality principle. All three documents indicate that
government monitors income disparity and inequality in the CoJ and is actively addressing
income disparity and inequality. The chapter on demographics in the IDP 2016-21, is an
example of the monitoring of these data (CoJ, 2016a: p.12-15). Furthermore, all four
outcomes of the GDS 2040 indicate the CoJ is planning or is actively addressing inequality

and income disparity (CoJ, 2011: p. 9).
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NATIONAL OUTCOME: ENVIRONMENTAL ASSETS AND NATURAL RESOURCES THAT ARE WELL PROTECTED AND CONTINUALLY ENHANCED

JOBURG 2040 OUTCOME 2 & 3: A SUSTAINABLE CITY WHICH PROTECTS ITS RESOURCES FOR FUTURE GENERATIONS AND A CITY THAT IS BUILT TO LAST AND OFFERS A HEALTHY, CLEAN AND
SAFE ENVIRONMENT. OUTCOME 3: AN INCLUSIVE, JOB-INTENSIVE, RESILIENT AND COMPETITIVE ECONOMY THAT HARNESSES THE POTENTIAL OF CITIZENS'.

IDP PROGRAMME 3: GREEN AND BLUE ECONOMY

KPI | Strategic Key Key Perfor- | Interven- | Baseline |2016/21 |2016/17 |2017/18 |2018/19 |2019/2020 | 2020/21 Lead Cluster | Lead Supporting
No | objective Perfor- mance tions 2011/16 Target Target Target Target Target Target Department | departments
mance Indicator
Area
9 To grow the | Green % Green 50% 100% 100% 100% 100% 100% 100% Economic Economic Environment,
economy technology | implemen- buses, implemen- | implemen- | implemen- [ implemen- | implemen- | implemen- | implemen- Growth Development | Infrastructure
with less tation of the | eco-mobility | tation of tation of | tation of | tation of | tationof | tation of tation of and Service
negative consolidated | programme, | the green | the green | the green | the green [ the green | the green | the green Delivery,
impact in green solar geysers | economy | economy | economy | economy | economy | economy | economy City Power,
relation economy and water | implemen- | implemen- | implermen- | implemen- | implemen- | implemen- | implemen- Johannesburg
to climate implemen- infrastruc- | tation plan | tation plan | tation plan | tation plan | tation plan | tation plan | tation plan Water, Metro
change and tation plan | ture Bus and
pollution Transport

Figure 4. Key Performance Indicator on the Green and Blue Economy, Integrated Development Plan 2016/21 (CoJ, 2016a)
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It is important to note that while the IDPs and the GDS 2040 were assessed in comparison to
each other in the paragraphs above, the IDPs are complimentary to the GDS 2040, and
therefore certain aspects need to be raised holistically. The Governance Principle is an
example of the importance of viewing these documents holistically, with the GDS 2040
getting a score of one while the IDPs both got scores of 2. The GDS 2040 for instance does
not describe the governance structure of the City as required by criterion seven, as
governance is intentionally excluded, “Furthermore, this strategy does not describe
institutional powers, functions and operational activities” (CoJ, 2011: p. 8). Thus, viewing
an IDP and the GDS 2040 collectively may provide an understanding of the governance
structure of the CoJ and the manner in which public participation occurs within the CoJ. The
CoJ’s policy documents viewed, for example, indicate that governance is being considered as
required by resilience thinking, with the CoJ utilising a combined ‘top down’ and ‘bottom up’
structure. The IDP 201621 covers the governance process in substantial detail and includes
organograms which indicate the ‘top down’ governance structure (Fig. 2, chapter 2.6) (CoJ,
2016a: p. 34-43). The IDPs also indicated the manner in which public participation and the
‘bottom up’ approach to governance that occurs in the City, however the IDPs indicate public
participation is relatively limited and does not indicate whether they hinder decision making
processes. Cluster Community Conversations, for example, which is an initiative that
focusses on mobilising communities to become active citizens, has to take place as part of the
IDP process to help ensure that communities help craft their developmental futures (CoJ,
2016: p. 40).

The CoJ included climate change to a significant extent in each of the strategic documents
assessed. Each document included a chapter on the topic, for example in the IDP 17/18
Review chapter 1g discusses climate change adaptation and mitigation in the CoJ.
Furthermore, the CoJ also discusses the importance of innovation to the City by making
reference to its participation in knowledge sharing bodies including SALGA, C40 and ICLEI
to name a few (CoJ, 2016a: p.51). The CoJ also indicates that it is abreast with innovation in
technology, by discussing the implementation of smart meters, widespread access to free
internet and the implementation of the smart city plan (CoJ, 2016a: p.10). However, whilst
the City implements innovative solutions, there is no indication in any of the policy

documents assessed that it funds innovation within the CoJ.
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The ColJ’s key strategic documents, finally, overall incorporated resilience to a similar extent
(Table 3), however, with specific principals of resilience, there were differences in the way
they were considered (Fig. 3). The IDP 2016-21 and the IDP 17/18 Review, for example,
differed on three principles, which are the Innovation and Foresight Principle, Decoupling

Principle, Governance Principle and Systems Thinking Principle.

4.2 Assessment of the CoJ’s policy documents related to water

Having presented the results of the assessment into the City’s strategic document in the
previous section, this section of the study analysed the City’s policy documents that are
relevant to water management. The scorecard assessment into the City’s plans and policies
that are relevant to water management indicates that the extent to which the City incorporated
the principles of resilience thinking into these plans and policies differed significantly. The
average score across the six documents assessed by this study was 14.91 (SD 4.49). Table 2
indicates that, based on the scorecard assessment, Johannesburg Water’s Water Conservation
and Water Demand Management: Framework Strategy had the highest score, while the

Johannesburg Road Agency’s Strategy 2017 had the lowest score (Table 4; Figure 5).

Table 4. Total score given for the City’s policies relevant to water management (out of

24)

Document Total Score | Percentage
Sanitation Policy for the City of Johannesburg 2002 | 10.83 45.13%
Integrated Environmental Management Policy 2005 | 16 66.67%
Catchment Management Policy for the City of 18.83 78.47%
Johannesburg 2009

Water Conservation and Water Demand 19.83 82.64%
Management: Framework Strategy 2010

Disaster Management Strategic Action Plan 2016 16.83 70.14%
Johannesburg Road Agency Strategy 2017 7.16 29.86%

The scorecard assessment into the City’s policies relevant to water management (Table 4;
Fig. 5) indicates that Johannesburg Water’s Water Conservation and Water Demand
Management: Framework Strategy 2010 not only scored the highest cumulatively, but it also
incorporated the principles of resilience to a greater extent than any other policy paper, by

scoring the highest or joint highest in the various principles assessed. The Johannesburg
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Road Agency’s Strategy 2017 not only scored the lowest cumulatively, but it incorporated the
principles of resilience to a lower extent compared to the policies assessed, as it scored the

lowest or joint lowest in the various principles assessed.

Systems Thinking Principle
3

Redundancy and

L Risk and Adaptation Principle
Connectedness Principle P P

Feedback Loop Principle Decoupling Principle

Innovation and Foresight
Governance

Principle
Equality Principle
e |RA Strategy Sanitation Policy
Catchment Policy DMS Action Plan
e \NNCWD M e |EM Policy

Figure 5. Scorecard assessment into the City of Johannesburg’s water management

policies

While attempts to evaluate whether the inclusion of the principles of resilience in documents
increased over time was not possible, as can be seen in Table 4 and Fig. 5 respectively. Based
on the literature review, specifically a study by Peyroux which indicated that the concept of
resilience was formally introduced into the CoJ’s planning discourse, a comparison of
documents promulgated before the GDS 2040 was published compared to documents
promulgated post the GDS 2040 was conducted. This comparison indicated that the two
documents promulgated after the GDS 2040 scored on average 49.98 percent in comparison
to 68.22 percent for the four documents promulgated before the GDS 2040 (Table 4).

The City’s water management policies scored on average similarly to the City’s strategic
documents (IDPs and GDS 2040), 14.66 out of 24 (strategic documents) in comparison to
14.91 out of 24 (water management policies). As in the strategic documents, the importance
of the Principle of Equality in the City is clear even within the water management space, for
example in the Water Conservation and Water Demand Management: Framework Strategy

2010 the importance of ensuring equitable solutions to water management challenges is
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clearly articulated across the entire document, “It is noted that various of the proposed
intervention measures should be targeted at different socio-economic groups across the city,
as this will yield the most effective results both from a cost and water savings point of view”
(JW 2010: p. 87). The WCWDM makes mention of several measures that have been
implemented including the way the City’s water tariff structure ensures equality and income
disparity is managed, for example all citizens are provided with 6 kiloliters of free water per
month and the water tariff structure ensures that higher-income areas pay more than lower-
income areas (JW 2010: p. 19-21).

The Col’s water management policies overall incorporated climate resilience planning with
an average score of 62% across the six documents assessed, however the Johannesburg Road
Agency’s Strategy and the Sanitation Policy for the City of Johannesburg 2002 scored lower
than 50%. The key issues that emerged from this section is that policy is not updated
regularly and that planning concepts that have become a part of the planning discourse within
the City are not introduced across the entire City. In the Johannesburg Road Agency’s
Strategy, for example, resilience was limited to resource resilience and financial resilience in
comparison to the GDS 2040 where resilience was made the key concept of that document
(CoJ, 2011; JRA, 2017).

4.3 Interviews

A series of interviews (five) were also conducted with some senior officials from several
departments and MOEs, to ascertain to what extent the City officials are beginning to think
about operationalizing resilience in their daily activities. These officials were drawn primarily
from departments that are responsible for water management in the City of Johannesburg.

Three of the officials interviewed understood what climate change resilience was, officials
made mention of phrases like ‘bounce-back ability after an event (climate)’, thus indicating
that they understand some elements of climate change resilience. Official A, for example,
gave the definition of climate change resilience to be ”Having a city that is able to function
optimally even after being hit by an event” the official then went on to use the example of

‘Tokyo being hit by an earthquake and life in the City resumed very quickly after”.

Climate change is regarded to be a risk to the CoJ by its officials, however, only one of the
officials, Official D, interviewed considered climate change to be the primary risk for the CoJ
(Fig. 6). The reason behind the lack of consideration for climate change as the primary risk to

the City included more urgent issues like socio-economic challenges, with Official B making
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it clear that it is “humans before the environment” for the City. Another reason given by
Official A is that, because of the City’s location (it is an inland city), it is protected from the
one of the ‘direct’ impacts of climate change such as sea-level rise, and as a result climate
change is not viewed as an immediate threat to the City. Official A did make it clear that
climate change is viewed by the City as a long-term threat and as such it does not get the

same attention as some of the more immediate threats.

1 “Number 17

“Very low, from the political perspective. Priorities are
different, like housing. Humans before the environment”

Not a Primary risk Primary Risk

Figure 6. Number of officials that consider climate change to be a primary

risk versus those that don’t consider it to be a primary risk; includes a quote

Four of the officials interviewed gave examples of projects they considered to build resilience
in the City towards climate change (Fig. 7), however the officials were clear that these
projects were not designed for the purpose of climate change resilience but rather that the
outcomes of a project were favorable for climate change resilience. Officials A and C are
concerned that, although there are projects that show some elements of resilience, these
projects are not developed at scale (Fig. 7), meaning that cumulatively these projects will not
have an impact on the City’s resilience to climate change and that these projects are “hidden
in corners”. Currently a more surface ‘resilience’ consideration is noted (see Fig. 7) with
categories showing sectors being engaged but a more detailed investigation of resilience and

systems thinking is required.
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Education-on-water-useDrilling-boreholes
Preventing-land-invasions

Energu-efficiency-projects
Inner-city-rejuvenation ~ Education-on-energy-use
Wetland-rehabilitation

Figure 7. Word cloud of projects that officials believe contribute to resilience

All officials interviewed considered changes in administration as a negative factor impacting
climate change resilience efforts in the City. The City was affected by a change in
administration shortly before this study began (as discussed in chapter 2.7). The primary
reason for this negative view was the effect on policy creation, officials mentioned that the
change in administration resulted in a hard reset for policy creation. As different political
parties have different priorities and these priorities are reflected in the policies they create.
Additionally, officials mentioned that the change in administration has resulted in short-term
policy making (all policy making) in order to placate voters and to win the electorate, this has
impacted long-term strategic thinking. Officials working on climate change specifically
mentioned that the change in administration affected climate change efforts negatively as
Members of the Mayoral Committee (MMC) need to be educated on climate change and the
change in administration resulted in a new tranche of MMCs all needing to be brought up to
date on climate change efforts and climate work in the City.

While all officials interviewed believed public participation is important in policy creation,
four of the officials interviewed felt that public participation in its present form is not helpful
(Fig. 8). Officials indicated that public participation is not effective, as it is currently
conducted as a ‘tick box’ exercise, that is it is only done to ensure compliance, it is expensive
to do properly and the way it is done currently allows public participation forums to be easily
hijacked for political purposes. One infrastructure project, for example, that required public
participation was hijacked by a political party to demand work for the local community.
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Official B indicated that political parties hijack public participation forums in order to

develop or grow their constituencies.

1 “It is relevant, as you can’t create by-laws without public
support. It is a regulatory tool and helps keep things in
check”

4 “Not helpful, education also does not help. Communities
hijack public participation..”

Public participation is not helpful Public participation is helpful

Figure 8. Number of officials that considered public participation is helpful versus
those that do not consider it to be helpful; includes a quote of interest. N=5

All the officials interviewed indicated that the City allows for officials to learn and enhance
their knowledge of climate change by funding attendance of officials at university courses
and allowing officials to attend conferences. One grievance that emerged was the lack of
knowledge sharing between departments, specifically information on lessons learnt from the
implementation of projects or processes. Four of the officials interviewed believe that the
City does not allow individuals to innovate within departments, i.e., innovation that improves
the functioning of the department, some of the methods that inhibit innovation in the City
(Fig. 9). Official D did indicate that, while innovation is hindered in the City, the City does
have pockets of innovation for example the CoJ was the first city in South Africa to roll out a

Bus Rapid Transport system and Green Bonds.

Love-of-labor-intensive-programs
Bureaucracy

~ lack-of-systems-thinking
scorecard's-inhibit-progress. fear-of-failure
Hierarchal-structure

Figure 9. Word cloud of inhibitors to innovation in the City
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For the City of Johannesburg to deliver services successfully, the City operates as regions
which are intended to improve service delivery. The regions, as discussed in chapter 2, divide
the CoJ into operational areas to enhance service delivery (Fig. 1, Section 2.7). With regards
to whether these regions can function independently of the core, i.e., the core in this case is
the City’s management and support functions, for example human resources. Two of the
officials interviewed were of the opinion that the City’s regions could survive independently
of the cores and the associated support functions it provides. Two other officials interviewed
believed that the regions do not serve as intended, with an official stating that the regions
have not served their function, as the regions have not enabled decentralisation and are overly
reliant on the core for support. Official C interviewed did not have enough information, as
they have not worked with officials from the regions or worked in a region, to have an
opinion on this facet of the City (Fig. 10). All officials interviewed agree that, if the City
implements the Regions as intended, service delivery will improve in the City of

Johannesburg (Fig. 1, Section 2.7).

1 “No exposure to this facet of the City”
“Yes, they are the bigger the beast the harder it is to
2 manage, spreads institutional knowledge”
“The regions don’t feel like they in existence, nothing
happening on the ground
- Do not operate effectively Operate effectively Not enough info.

Figure 10. Number of officials that believe that the City’s region operating
model is being delivered successful versus those that do not; includes an

interesting quote. N=5

All the officials interviewed believe there is redundancy and diversity in dealing with
challenges in the City, for example the South African Police Service and the Johannesburg
Metro Police have some overlapping responsibilities, thus ensuring redundancy and diversity
in dealing with challenges. Officials, however, felt that for the most part, the fact that the City
has diversity built into the system affects the City negatively, for there is a “blame game
when things go wrong”, and the lack of communication between departments affects the

effective delivery of services and results in fruitless expenditure. An example given was the
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Johannesburg Road Agency had just completed resurfacing a road and shortly after the
completion of the project, Johannesburg Water proceeded to replace water infrastructure
under that road, thus damaging the road. Official B mentioned that this could have been
avoided if Johannesburg Water and Johannesburg Road Agency communicated with each

other or if they were one department.

Three of the officials interviewed did not use climate change policy in their own planning and
policy creation. Unsurprisingly, the two officials that have used climate change documents
used these policies because they formulate climate change strategy. Officials that do not use
climate change policy indicated that they use the knowledge they gained in various
workshops and forums in their own plans and policy. Official E made mention that EISD
hosts a climate change forum every quarter which provides valuable insight and knowledge

sharing on climate change issues.

The interview process also brought to attention several interesting observations about the

City, including the following:
(1) the effect that climate change workshops have on policy creation and implementation,

(2) whilst climate change resilience theory considers redundancy to be important, City

officials dislike redundancy as its effect on accountability is detrimental,

(3) public participation is complicated and needs to be rethought in the context of South

Africa and finally,

(4) projects are being implemented in the City that enhances the resilience of the City

towards climate change, however this is not due to climate change pressures.

The CoJ within the policies (both strategic and water management policies) assessed included
the principles of climate resilience. Based on the inclusion of the principles of climate
resilience, most of the policies assessed could be considered to be climate resilient. The
assessment found that the inclusion of principles of resilience was not necessarily because of

the use of resilience discourse in the planning process.

There are several key issues that emerged from this assessment, (1) the way systems thinking
in the City addresses the social component of systems thinking in comparison to the
environmental component, specifically at the IDP level. (2) Policy is not updated regularly
and planning concepts that have become a part of the planning discourse within the City are
not introduced across the entire City. (3) the effect of education on climate awareness in the
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CoJ and (4) resilience projects are implemented in the City and not because of climate change
but because they sense for other purposes. These key issues will be explored in greater detail

in the discussion chapter to come.
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Chapter 5: Discussion

The effects of climate change that are occurring now both globally and locally in the form of
extreme rainfall events, tropical cyclones and heat wave conditions, amongst others, are
projected to become worse in Southern Africa unless immediate action is taken (Bulkeley,
2013; Collins et al., 2013; Hoegh-Guldberg et al., 2019). Globally governments are aware of
the risks of climate change and have developed strategies and plans to deal with climate
change (Bulkeley, 2013).

Government strategies and plans now utilise concepts like adaptation, mitigation, sustainable
development and more recently resilience planning. Climate change resilience planning has
emerged in recent years as the next phase of sustainable development to provide new
perspectives on development in a changing world (Leichenko, 2011; Davoudi et al., 2012).
Over the past few years, the concept has gained a central place in spatial planning, both
globally and in South Africa (Harrison et al., 2014). In light of this, the aim of this study was
to assess the extent to which the South African local government is beginning to embed

resilience to climate change planning in policy.

In the discussion that follows the following objectives are examined:

(1) the extent to which climate resilience planning is incorporated in strategic policy and
planning in the City of Johannesburg, (2) the extent to which climate change resilience
planning is incorporated in policies and plans relevant to water management in the City of
Johannesburg and (3) the extent to which climate change resilience planning is practically
implemented in the City of Johannesburg.

5.1 The extent to which climate resilience planning is incorporated in strategic policy
and planning in the City of Johannesburg

The study has investigated the extent of climate change resilience planning in the City of
Johannesburg. As anticipated, the City like its global counterparts, has included concepts like
adaptation, mitigation, sustainable development and resilience planning in several strategic

documents.

The CoJs strategic documents that were assessed were either complementary or updated
documents, i.e., the IDPs are complimentary towards the GDS 2040 and the IDP 17/18

Review was an updated iteration of the IDP 2016-21. Although these strategic documents
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informed each other, in some instances there was a decline in the extent to which a principle
of resilience was incorporated, from an earlier policy to a later policy, for example, from the
GDS 2040 to the IDP 2016-21. This could potentially indicate that the City’s policies are
driven by individuals or political priorities rather than by strategy and planning principals, for
example, utilising resilience theory as a policy development tool. The impact of policy driven

by individuals will be discussed further in sections 5.2 and 5.3.

The complimentary relationship of the Col’s strategic documents warrants a holistic view of
the City’s strategic landscape. Thus, the documents will be discussed as a collective rather
than individually. The City has designed its strategic documents to be viewed holistically and

it is thus important to consider them holistically (CoJ, 2011: p. 7).

In the context of this study “the system” is the City of Johannesburg’s socio-ecological
system and is being interpreted as a more holistic assessment of these components rather than
a detailed investigation of complexity science and systems thinking (Biggs et al., 2015;
Ballew et al., 2019). City officials, however, seem to consider the system to be primarily
socio-economic (as per the interview process). This may suggest that there is dissonance
between what academics consider to be a ‘system’ (Bai et al., 2018) in comparison to what
officials in the ColJ consider a ‘system’ to be. The City of Johannesburg’s strategic
documents reinforce this dissonance, for instance while the City considers in its policies the
environment, society and the economy, when considering the environment, the City considers
it within silos. It should be noted that the societal component of systems thinking was
embedded throughout the IDPs and the GDS 2040, as per the systems thinking approach to
planning (as per the policy analysis, chapter 4.1).

Public and private sector organisations are often comprised of bureaucratic structures that are
designed to structure processes and allocate people, thus ensuring an effective and efficient
organisation. These bureaucratic structures have been described in management literature as
silos (Stone, 2004; de Waal et al., 2019). While originally designed to ensure an effective and
efficient organisation, it has been found that silos have had a detrimental impact on
collaboration and cooperation within an organisation (de Waal et al., 2019). In fact, a survey
on collaboration in corporates, indicated that silos exist in 83 percent of respondent
organisations and 97 percent of respondents said that silos have had a negative impact on

their organisations specifically impacting collaboration (de Waal et al., 2019).
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The impact of silo mentality is felt particularly when dealing with cross-cutting issues like
climate change, which require support from all functions in the City, for example, if a City’s
Economic-development department focused only on economic development above all else
and without regard for socio-ecological sustainability the City will be negatively impacted.
Studies indicate that when environmental conditions weaken a city’s ability to retain and
attract the best people the overall aims of the strategy in the City will be affected
(Anguelovski et al., 2018; de Waal et al., 2019). These studies highlight the importance of
enhancing cross-functional collaboration, as failure in one department can cascade into
something more significant. The CoJ’s itself has experienced the failure of managing cross-
cutting issues like crime and poverty, which decimated the City’s Central Business District
(CBD) and resulted in many corporate centres moving from the CBD to Sandton which then
affected other businesses in the CBD and has accelerated its decay (Winkler, 2013).

The CoJ does, however, considers the impact it has on society across all areas, for example
when the environment is discussed, the discussion include the societal benefits of a healthy
environment (see Chapter 4.1; CoJ, 2011: p.64-65). Likewise, when the economy is
discussed, the societal benefits of that economic focus area is discussed as well (see Chapter
4.1). This could indicate that City only engages in silo thinking when dealing with the
environment and climate change. Perhaps the IDP process, which is people centric, ensures

that the societal aspects of the City are holistically included (Thebe, 2016).

An important component of a more integrated approach in climate climate change action is
risk management (Bai et al., 2018). Globally there is consensus that risk awareness,
particularly in terms of climate risks, is important today but will only become more important
and valuable in the future (Braumann et al., 2020). The City of Johannesburg effectively
indicates and articulates the risks and challenges that affect the City, which range from
societal challenges (inequality) to environmental challenges (waste management). The City is
less effective, however, at indicating how it plans to adapt to these challenges in most
instances including the links to climate variability and change. The City specifically struggles
with articulating how it is dealing with cross-cutting issues like climate change, for example
the City does not indicate how it will adapt to changing environmental conditions which will
affect inequality and the City’s infrastructure. The recently released CAP (March 2021), will
hopefully began to address some of these concerns, however it should be noted adaptation
and mitigation plans have been previously developed in the City of Johannesburg without
being effectively implemented (Hetz, 2016; CAP, 2021).
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The City of Johannesburg very clearly articulates the impact that it is having on the
environment and to a limited extent indicates how it intends to reduce its impact on the
environment (Chapter 4.1). However, the City does not explain how it intends to decouple its
current economic growth pathway from resource use. The City of Johannesburg is one of the
largest contributors to green-house gas emissions on the continent, emitting upwards of 27.2
million tonnes of CO,e annually and the City is also a producer of vast quantities of waste,
1.8 million tons annually (CAP, 2021). This makes the lack of plans of decoupling growth
from resource use a matter of serious concern. Decoupling economic growth from resource
use is one of the most critical priorities for climate resilience and sustainable development
(Wiedmann et al. 2015). Globally cities have started to decouple economic growth from
resource use. The City of Chongging, in China, for example, managed to substantially
decouple its economic growth from resource use by aggressively improving its policy
regulations on energy and environmental issues (Yu et al. 2017). The CoJ should engage with
its international peers to ensure that the CoJ can fast track its decoupling of economic growth

from resource use.

The City does, however, make mention of a Gauteng green economy strategy in the IDPs
assessed, however discussions around the implementation of this document are limited to the
IDP 2016/21 and are mentioned in passing in the IDP 17/18 review. This could suggest that
the manner in which economic growth was viewed in the City changed when the Democratic
Alliance led coalition took control of the City in 2016. The IDP 2016/21, for example,
included a Key Performance Indicator for the Green Economy (Figure 4), which suggests that
the City made the Green Economy a priority. There is no KPI for the Green Economy in the
IDP 17/18 Review.

The usefulness of the Gauteng green economy strategy even within the IDP 2016/21 can
however be called into question, considering that the City was also promoting manufacturing
and the re-industrialisation of Johannesburg. Additionally, the targets of the KPI (Figure 4)
are vague, hence the importance of the Green Economy to the City of Johannesburg can be
debated. The City of Johannesburg’s policy seems to follow a similar trajectory to what
Death found in his study on South Africa’s commitment to the the Green Economy, i.e., it
looks good on paper but difficult and unlikely to be implemented (Death, 2014). South
Africa’s Green Economy Policy at the national level has been described by one think tank as
world leading, as South Africa has sought to project a brand of being a global leader in

sustainable development (Dual Citizen, 2012). The country, however, falls well short of the
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United Nations Environment Programme definition of a green economy, as our economy is
dependent on fossil fuels and minerals extraction (UNEP, 2011). Studies show that South
Africa’s overall commitment to the Green Economy is shallow and incoherent and has

limited potential to drive economic growth (Death, 2014).

Decoupling economic growth from resource use needs to be conducted in a responsible
manner, to ensure that there are not societal implications of this transition. The effects of an
unequal society are far reaching and includes social challenges as well as environmental
challenges, like the burning of fossil fuels and habitat destruction (Mikkelson et al., 2007;
Dorling and Jones, 2017). The City of Johannesburg, as per the assessment undertaken in this
study, understands the demographics and socio-economic development in the City, with the
City’s datasets providing data such as the age structure of the City and employment levels
amongst others (CoJ, 2016a). The City appears to understand the extent to inequality in the
City and has the necessary data sets to develop regional based initiatives to tackle the
inequality that exists within the City (CoJ, 2016a: p. 15-20). Understanding and developing
measures to reduce inequality is crucial in improving resilience to climate change, as several
studies have noted that climate change impacts affects the poor, more than the rich and that
climate change exacerbates inequalities (Skoufias, 2012; Islam and Winkel, 2017).
Understanding the inequality that exists within Johannesburg, ensures that hypothetically in
the event of a climate catastrophe, the necessary support will reach the right places (Islam and
Winkel, 2017).

While the City, in the strategic policy documents assessed by this study discusses the risks
that it faces, it does not indicate how it monitors and evaluates the slow variable and
feedbacks that underpin these risks, for the most part, elements that are key when adopting a
system’s approach (Gallopin, 2006; Biggs et al., 2015; Ballew et al., 2019). The City, for
example, discusses air quality and the impact it can have on health conditions specifically
respiratory illnesses. The City, however, does not discuss whether it is monitoring air quality
and assessing whether there is an increase or decrease in respiratory diseases as a result of
diminishing or improving air quality (CoJ, 2016a). The lack of a more systematic approach in
monitoring and evaluation has a direct impact on the ability of the City to proactively manage
its socio-ecological system. This can lead to the City, only being able to reactively respond to
challenges that may arise. Reactively dealing with challenges causes significantly more
economic and social losses than proactive management, as the Netherland’s Delta Program
showed (Zevenbergen et al., 2018)
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Innovation can help to develop solutions to manage the risks and challenges that cities face
(Clapp and Pillay, 2017), thus some have suggested that an innovative city is a resilient city
(Biggs et al., 2015). The City of Johannesburg’s strategic documents state that the City
strives to be innovative and mentions innovation throughout (Chapter 4.1). The City is
abreast of change globally, for example the City of Johannesburg was the first city in South
Africa to have a bus rapid transit system (Klopp et al., 2019), which indicates that the City
understands the global innovation space and is learning from its global peers. While the City
has implemented innovative ideas in the local context (Clapp and Pillay, 2017), the City as
per as its strategic policies does not seem to be fully supporting innovation in the City. There
is no indication of funding for innovation within the strategic documents assessed. The need
for cities to be centres of innovation is understood to be important to broad resilience, as
cities are where the majority of societal challenges emerge, as much of the global populace
live and work in cities (Lewis et al,. 2018). Cities around the world including the global south
are establishing innovation departments, including South African cities, for example, Cape
Town established a tourism innovation network to increase the resilience of its tourism sector
(Booyens et al., 2018; Pojani and Stead, 2018). The CoJ should follow international best
practice and establish innovation networks to manage climate change and other emerging

challenges for the City.

The impact of funding for innovation will affect the Col’s ability to find solutions for
Johannesburg specific challenges It should be noted that while there was no indication of
innovation support in the CoJ’s strategic documents, the City is part of several knowledge
sharing networks including SALGA, C40 and ICLEI to name a few (CoJ, 2016a: p.51). This
can potentially mitigate the impact of the lack of potential innovation funding within the CoJ
(CoJ, 2018; Abubakar et al., 2019). As knowledge sharing is essential for an organisation to
achieve success, as it enables innovation, facilitates improved decision-making ability and
reduces the risk of failure (Abubakar et al., 2019).

The City develops its policies with the assistance of numerous stakeholders, including
national and provincial government, big business, and local communities (CoJ, 2011). The
City has a good strategic cadence with a long-term strategy of 20 years which is the GDS,
medium-term strategies of 5 years which are the IDPs and yearly strategies which influence
service delivery called the Business Plan which are detailed plans for departments and
municipal owned entities (CoJ, 2011; CoJ, 2018). In addition to having good strategic
cadence, the City is self-sufficient in policy creation, as it develops policy independent of the
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other spheres of government as enshrined by the constitution (Bénit-Gbaffou, 2018). This
policy is developed holistically, i.e., not in a vacuum, but rather as Johannesburg specific
policy that draws upon what is developed by national and provincial governments (CoJ,
2011). The ability to create Johannesburg specific policy, provides Johannesburg with the
ability to be agile and adapt to change. This is particularly important in dealing with
emerging challenges like climate change (Bahadur and Tanner, 2014). The City is however
not self-sufficient in terms of its resource use as a result of its location and the distribution of
South Africa’s water and energy resources (Hickmann and Stehle, 2017). The City is trying
to improve its self-sufficiency levels but like most major cities around the world, this is an
almost impossible task (Monstadt and Schmidt, 2019).

The City of Johannesburg is highly connected with multiple major roads and railway lines
linking it to the rest of South Africa and several airports in close proximity linking it to the
world (CoJ, 2016a: p.94-9). The City is also connected to the different spheres of government
and the international community in its policies which draw inspiration from documents like
the National Development Plan and the United Nations Sustainable Development Goals,
amongst others (CoJ, 2011; CoJ, 2018). The connectedness of the CoJ is important for
resilience to climate change and ensuring the City can speedily recover from the effects of an
unfortunate climate event, for example, airlift is a major component to disaster relief
operations (e.g. when extreme flooding events may occur) and the availability of airports in
Johannesburg can facilitate major disaster relief operations (CoJ, 2016a; Weit et al., 2018).

The City of Johannesburg in its strategic documents does not indicate that it embraces
redundancy or has cross functionality in its functional areas. A theoretical example of cross-
functionality would be the Johannesburg Roads Agency having the ability to perform repairs
on water infrastructure. It should be noted that since the bulk of planning and management
literature subscribe to the idea that redundancy reduces operational efficiency (Bendor,
2020), the City may also feel that discussing redundancy in a country with endemic levels of
corruption and inefficiencies can send the wrong message. Resilience theory however,
challenges this view as duplication enables a variety of responses to challenges and provides
an important fail safe against system component failure (Nowell et al., 2017). To illustrate
the benefit of redundancy, the United States public health sector can be used as an example.
Redundancy promoted accountability and transparency as a result of federal and judicial
reviews of policy, which allowed mistakes to be corrected through redundant mechanisms
(Khan et al., 2018). Redundancy should not affect service delivery or cause delays in the
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passing of important policy and plans, as that would be the antithesis of resilience (Nowell et
al., 2017).

The City of Johannesburg’s strategic documents utilised several of the principles of resilience
as understood by this study (Chapter 2.2). The City furthermore considers climate change in
its strategic policies, as each document included a chapter on climate change. The literature
review, in the research above, has made it clear that the principles of resilience, can enhance
a city’s response to climate change, ensuring the city is climate change resilient (Harrison et
al., 2014; Biggs et al., 2015; Haywood and Van der Watt, 2016). While the City of
Johannesburg’s strategic documents have utilised the concept of resilience and climate
resilience in some of its planning discourse, there are several shortcomings that need to be
addressed, for example, the manner in which the City is decoupling economic growth from
resource us that requires greater investigation. It should be noted that the City of
Johannesburg’s strategic documents, have to cover a myriad of topics and thus cannot include
detail on every topic. While there is some progress and progress in the CAP in particular, the
implementation of the CAP which is only now beginning will require that the CoJ give much
more attention to the principles of climate resilience. Having discussed the assessment of
climate resilience thinking in the CoJ’s strategic policies, focus now shifts to the assessment

of climate resilience thinking in the CoJ’s water policy landscape.

5.2 The extent to which climate resilience planning is incorporated in policy documents
that are relevant to water management

Having discussed some of the broad assessments of resilience thinking in the City the
investigation of certain water policies and interviews has begun to shed possible directions of
the need for greater resilience thinking as this section now shows. The City of
Johannesburg’s water management policies that were assessed included the principles of
resilience in their design, with two exceptions the Sanitation Policy for the City of

Johannesburg 2002 and the Johannesburg Road Agency’s Strategy 2017.

A study by Peyroux suggests that the concept of resilience gained prominence in the CoJ,
during the GDS process (Peyroux, 2015). The concept of resilience was introduced into the
CoJ’s planning discourse during the development of the GDS 2040. The ColJ’s adoption of
the concept of resilience was supported by SACN, which had at that time (2011) themselves
adopted resilience as an overarching analytical framework with which to build urban policy.

The utilisation of resilience in the CoJ is from the evolutionary perspective, rather than the
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engineering perspective, and revolves around building adaptive capacity in the City (SACN,
2011; Peyroux, 2015).

Based on the study by Peyroux, this study assumes that policies and strategies that were
promulgated before that point did not include the concept of resilience, as a design principle
(SACN, 2011; Peyroux, 2015). Six documents, four of which were promulgated before the
GDS 2040 and two of which were promulgated after the GDS 2040 were investigated for this
research (Chapter 3.1). The four documents that were promulgated before the GDS 2040
scored higher than the two documents that were promulgated after the GDS 2040.

Three theories, explained below, shed some light on how policy is developed and how
climate change and resilience may/may not be mainstreamed in the City. The first is that
resilience planning is not, being fully mainstreamed into the planning discourse of the City
post the promulgation of the GDS 2040. The second, is that the City potentially incorporates
resilience planning in some of its policy by accident and not by design and finally, there are
shortcomings to Peyroux’s study and therefore the assumptions of this study, that is Climate

Resilience Planning in the City of Johannesburg.

The latter theory is particularly interesting and needs to be explored further. Why is resilience
thinking being found in policy that was developed before the concept of resilience was
considered as a design principle in the CoJ (SACN, 2011;Peyroux, 2015). There are three
possible explanations, the first is that these policies which fit within the water management
space are affected by the theory of ‘policy by the way’ (Dery, 1999; Howlett, 2019). The
second is that many of the principles espoused by resilience theory are not unique to
resilience theory (Xu et al,. 2015; Rosebaum 2016). The third reason is that policy in many

cases is impacted by the individuals drafting them and the biases and theories they support.

Studies have indicated that many policies are largely made during the making of other
polices, with authors employing the term ‘policy by the way’ to discuss this phenomenon
(Dery, 1999; Howlett, 2019). ‘Policy by the way’ is a result of the policy making process
wherein policy makers must adjust the policy they are working on based on existing policies
in adjacent areas (Dery, 1999; Cejudo and Michel, 2017). For example, the Water
Conservation and Water Demand Management: Framework Strategy 2010 (WCWDM) may
have considered resilience thinking at the level that it does (a score of 82.64%), as the
document may have been influenced by the Catchment Management Policy for the City of

Johannesburg 2009 and the Integrated Environmental Management Policy 2005 amongst
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other policies (JW, 2010: p. 3-10). The ‘policy by the way’ process could have thus guided
and shaped the WCWDM into the document that it is, as it was impacted by policy documents
from the Environment and Infrastructure Services Department, ensuring that climate change

language and a focus on the environment was included within the WCWDM.

Climate resilience planning also incorporates principles that are not new to policy making.
Adaptive governance, which is crucial component of resilience (chapter 2.2), for example,
has been a component of policy development from as early as 2003 (Bowles, 2003; Ostrom,
2009). As mentioned in chapter one, sustainable development has been on the agenda in
development planning since the 1970s (Ahern, 2011). Resilience and sustainable
development are conceptually linked and thus the impact of sustainable development on
policy has ensured that the principles of resilience planning were already being included in
policy even prior to the emergence of resilience thinking in the planning discourse (Xu et al.,
2015; Rosebaum, 2016).

Policy in the City is also being driven by the individuals that develop the policy, thus, if the
policy maker understands climate change (e.g. climate champions), resilience thinking or
sustainable development will be better represented in the policies they develop (Roberts,
2016). Several studies have indicated that policy makers will promote personal agendas and
biases (Gollust et al., 2017), which could result in a policy either considering climate change
or omitting it completely depending on the world view of the individual developing the
policy (Ampaire et al., 2017).

The City of Johannesburg water management policy landscape has not been updated
iteratively in conjunction with the Cities strategic documents and if they have been updated,
they were not shared with the public or with this study. Sixty percent of the water
management policies assessed by this study were promulgated before the GDS 2040 was
circulated. Therefore, the strategic narrative of the City as envisioned by the GDS 2040
would hypothetically not be found in these policy documents and this was found to be the
case. Looking at the language used in the documents evaluated, for example, the word
‘resilience’ was only used in one document that was promulgated before the GDS 2040,
compared to it being used in both the documents assessed that were promulgated after the
GDS 2040. Studies have found that updating the policy landscape in conjunction with updates
to visionary documents like five-year and twenty-year plans, is crucial to achieving the vision

and mission of those plans (Lipscomb, 2015; Heidrich et al., 2016).

64



Policy should be updated frequently with some organisations of the opinion that the usual
update cycles of between three to five years is now archaic as the world today is changing so
rapidly, these organisations are of the opinion that policy should be updated yearly (Elbanna
et al., 2016; Fuertes et al., 2020). The failure to update policy frequently can lead to
organisations being left behind and failing to implement key advances in science and
technology which may improve the delivery of services (Fuertes et al., 2020). Thus, the
impact of failing to update policy frequently will potentially have an impact on the resiliency
of the CoJ, as the City may utilise archaic processes to run its operations.

The CoJ has a central and transparent data base, however this data base is not updated and
there is only a fraction of the City’s policies available on the data base (City Policies, 2021).
The lack of well-managed central and transparent data base could undermine accountability

and is potentially the reason behind the City’s fractured policy ecosystem.

A central database that is well run benefits the City in many ways, for example the City will
be able eliminate redundant information. The fact that the City has multiple climate change
policies circulating without indicating which are redundant or obsolete makes this point
particularly important (CoJ, 2009; CoJ, 2015; CoJ, 2020). This could result in CoJ officials
utilising obsolete climate change policies when conducting their work. A central database
also enables more effective collaboration between teams in the City and will enhance
synergies between departments and break down some of the silos that exist (Forsten-
Astikainen et al., 2017; Oseland, 2019).

Studies indicate that when policies are developed in silos, they are seldomly implemented
effectively. This is as these policies are disconnected with implementing agents and other
actors including communities that are responsible for ensuring accountability from
government officials (Pramova et al., 2015; Ampaire et al., 2017). Despite considerable
progress in developing climate change adaptation policy in Africa and Latin America, studies
indicate that implementation is constrained by the lack of sectoral planning and cross-
functional teams (Pramova et al., 2015). Studies further indicate that when a policy is widely
accessible, and information is disseminated in as many ways as possible the implementation
of that policy is successful (Ampaire et al., 2017). The CoJ should therefore disseminate its
policies as widely as possible, while ensuring that all policies that are developed are uploaded
to a central database that is well managed. This will theoretically enhance policy

implementation.
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The City of Johannesburg water management policy landscape that was explored by this
study included the principles of resilience for the most part, with two exceptions as
mentioned previously. This assessment highlighted several important elements that resulted
in principles of resilience being included in policy even prior to the appearance of resilience
planning in the CoJ’s planning discourse. This section, however, did not discuss the way the
various principles of resilience were embedded in the water management policy landscape, as
at a holistic level (i.e., viewing all the policies assessed collectively) they were embedded to a
significant extent and would be subjected to a similar critique as the City’s strategic

documents (Chapter 5.1).

5.3 Practical implementation of climate change resilience in the CoJ

The City of Johannesburg’s climate change education workshops seem to have created
awareness for Climate Change, as confirmed by officials interviewed. City officials that did
not work in the climate change space, however, were clear that climate change policy is not
considered in the day-to-day work they do. When climate change benefits do arise, it is not
because of a concerted effort from the City to embed climate change in policy and
implementation, but because of individual knowledge. The efforts of a climate change
champion can be seen in the City of Durban, where the climate champion process achieved
remarkable success in implementing the climate agenda (Roberts, 2016). The CoJ should take
lessons, from the City of Durban, and ensure that within each department there is a climate
change champion that is capacitated, to ensure that the Col’s climate change policies are

effectively implemented.

The challenge of embedding climate change into broad policy creation and implementation is
not limited to Johannesburg or the Global South but also includes first world countries
(Heidrich et al., 2016). Studies show that globally cities have struggled to integrate climate
change adaptation and mitigation into broad policy, however this is slowly starting to change
in specific geographies particularly where the impacts of climate change have been felt
(Heidrich et al., 2016; Aguiar et al., 2018).

The CoJ should not wait for the impacts of climate change to drive change in the City but
should rather ensure that it enforces the adoption of climate change mitigation and adaption
in the City’s policies and projects. This should be implemented in a similar manner to
Municipal Finance Management Act, which has repercussions to officials. The Municipal
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Finance Management Act, 2003, can result in jail time or contract termination (Government
Gazette, 2014).

Johannesburg’s officials interviewed considered climate change and environmental
degradation to be a challenge, but socio-economic issues and infrastructure related challenges
take precedence over climate change issues. Studies show that globally socio-economic
challenges take precedence over environmental challenges (Chuai et al., 2021), for example,
in the Eastern Cape of South Africa the N2 highway is being developed to provide
infrastructure to local mines despite the environmental and social impact the project will have
on local communities (Ellis, 2020). The environment could become a priority, if the voters of
the City considers the environment to be a priority. However, a significant proportion of this
country live close or below the poverty line and survival will therefore always be the priority
(CoJ, 2016a: p. 19).

While the City has several programs that have major climate change resilience benefits,
officials interviewed made it clear that climate change was not the primary focus of these
projects. The Bus Rapid Transport (BRT) system, for example, was implemented by the CoJ
as a means to improve public transport services to previously marginalized communities and
thereby reducing exclusion-related poverty (Venter, 2013). Whilst the environmental benefits
of a BRT system are widely held to be substantial (Seftel and Peterson, 2014), the City chose
not to highlight the significance of the climate change benefits in most of its press releases
during the implementation phase of the project (Tshiunza, 2019). This could indicate the
priority level of climate change in the City of Johannesburg was so low that even when there
were opportunities to get environmental praise, the City did not take advantage of it.
However, it should be noted that subsequent to the launch of the Reya Vaya BRT System the
City has taken advantage of the positive effect of the BRT system on the environment and has
published reports and articles on the climate benefits of the system (Tshiunza, 2019). This
could indicate that the CoJ has made climate change a greater priority and is leveraging ‘low-

hanging fruit’ to drive a narrative of change.

The City of Johannesburg has over the last decade developed several climate change
strategies and policies (CoJ, 2009, 2015, 2020), at expense to the City. The question arises, is
the development of climate change policy an exercise in futility if officials are not using these
policies when developing their own policies or implementing projects (interview with
officials). This is a problem that does not only impact the City of Johannesburg but is a
challenge across many geographies (Wallace-Wells, 2020). The Paris Agreement, for
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example, is a set of pledges and the lack of accountability on these pledges, makes
measurement of progress meaningless (Kamarck, 2019). As mentioned previously, this could
potentially be remedied by enforcing climate change, in a similar manner to the Municipal
Finance Management Act.

The City of Johannesburg struggles with inclusive governance as public participation within
the City is regularly hijacked by political parties (Interview with City official). Public
participation in South Africa is regularly hijacked for political purposes, specifically to
enable looting of state resources (Masiya et al., 2019). Additionally, the cost of funding
robust public participation is in many cases prohibitive, with departments unable to fund
public participation to a satisfactory extent (Mottiar and Lodge, 2020). The impact of
underfunded and a disrupted public participation process, is that public participation does not
have any impact on decision-making processes (Modise, 2017). Studies indicate that when
public participation is not conducted effectively, service delivery decreases and citizen
participation become reactionary in the form of service delivery protests (Department of
Public Service and Administration, 2014). This reduces the resilience of the CoJ, as service
delivery protests in South Africa damage and destroy vital infrastructure that are required for

dealing with the myriad challenges that climate change brings (Khambule et al., 2018).

The CoJ has several services that are duplicated by other departments within the City or by
the national or provincial governments, for example, the South African Police Service and the
Johannesburg Metro Police have some overlapping responsibilities. Whilst this duplication
should ensure redundancy in capabilities occurs and should thus theoretically provide
resilience, officials indicated that this does not take place practically. Officials interviewed
indicated that redundant processes create challenges with jurisdiction by creating grey areas.
It should be noted that jurisdiction challenges created by overlapping or duplicate processes
is a challenge that is not limited to the CoJ only (Davies, 2009; Falkof and Van Staden,
2020).

Grey zones enable doubling-dipping from state coffers for projects and ensures that there is
lack of accountability, which impacts on service delivery (Davies, 2009; Falkof and Van
Staden, 2020). However, redundancy and duplicate systems do provide significant benefits
and options when dealing with challenges. As mentioned previously redundancy in the
American health sector promoted accountability and transparency as a result of federal and
judicial reviews of policy, which allowed mistakes to be corrected through redundant

mechanisms (Khan et al., 2018). Whilst redundant processes provide certain benefits, as the
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example illustrated, it is important that when there is redundancy in the system, these
redundancies are not exploited by nefarious characters. Cross-collaboration and transparent
databases can potentially improve accountability and reduce double-dipping from state
coffers (Forsten-Astikainen et al., 2017; Oseland, 2019).
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Chapter 6: Study limits, future studies and conclusion

This aim of this study is to assess to what extent the City of Johannesburg (CoJ) embeds
climate change resilience planning and relevant resilience implementation into City policy.
The study also assesses the manner in which climate resilience is embedded in water
management policy, as water is regarded as a fundamental link between the climate system,
environment and human society. The CoJ from its strategic documents and water
management policy documents could be considered to be climate resilient, as these
documents viewed holistically or collectively indicate that the City has considered the various
elements of resilience as understood by this study (Chapter 2.2 and 2.3). Climate resilience
planning includes the principles of resilience, however viewed with a climate optic (Biggs et
al., 2015).

Whilst this study added to the climate resilience literature, several study limits should be
acknowledged, (1) academic literature on climate resilience planning in South Africa is
limited, however there were several non-academic studies that provided valuable information
(SACN, 2011, 2014), (2) the research only considered information that was shared by the
City or that was publicly available for the policy assessments, the information that was shared
was not verified to determine whether this study had a complete data set of the City’s
policies, (3) the small sample should be noted, for both the policy assessments and the
interview process, which could skew results significantly and the results presented may not
be a true reflection of the state of climate resilience planning in the City of Johannesburg, and
finally (4) the subjectivity and bias of the researcher (being an intern in the City and close to
much of the local climate change actions and discourse) may have contributed to the
outcomes of the study which could potentially lead to replicate studies finding different
results compared to this study.

Notwithstanding the limitations outlined above, the results of this study do not differ
markedly from the limited non-academic studies on climate resilience in the CoJ (SACN,
2011, 2014) and the academic literature on climate change planning in the CoJ (Mokwena,
2009; Hickmann and Stehle, 2019; Long and Ziervogel, 2020).

Future research should examine some of the following:
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(1) is climate resilience planning a critical concept in planning discourse, as this study
particularly Chapter 5.2 found that the principles of resilience planning were being utilised in
the City of Johannesburg before the concept became part of the City’s planning discourse as
per the findings of Peyroux’s study,

(2) the effect of ‘policy by the way’ on climate change policy and implementation, in the City
of Johannesburg. Understanding the impact of ‘policy by the way’ could help mainstream
climate change in the City of Johannesburg. ‘Policy by the way’ could as chapter 5.2
indicated ensure that climate change policies adjust policy making in other areas of the CoJ

and finally,

(3) The CoJ’s IDPs present numerous development plans that contribute to resilience;
however the implementation of these plans needs to be evaluated. An evaluation of the CoJ’s
IDPs over a long period of time, could indicate whether the CoJ implements its plans and
could provide an important view on whether the CoJ is implementing climate change or

whether it is merely paying ‘lip-service’ to climate change.

In conclusion, the future holds significant challenges for humanity and the urban centres that
host the majority of the world’s populace, particularly around climate change related
challenges (Biggs et al., 2015). The planning discourse used by cities needs to reflect these
changing realities (Leichenko, 2011; Davoudi et al., 2012; Harrison et al., 2014). While the
language of policy is important this study showed that the principles that underpin the
various buzz words including resilience is what matters, as these principles could

potentially ensure the resilience of cities in the face of climate change.

As mentioned previously, the City of Johannesburg from its strategic documents and water
management policy documents could be considered to be climate resilient, as these
documents viewed holistically or collectively indicate that the City has considered the various
elements of resilience. While the City’s consideration of resilience ensures the City maybe
resilient to climate change, the lack of clear inclusion of climate change in the
implementation of many projects by officials is a challenge the City of Johannesburg should
resolve. Workshops have proved to have been successful in the past and the CoJ should
continue utilising and expanding the scope of these workshops to further mainstream climate
change and resilience within the CoJ. The City should also focus on ensuring the climate
change policy they do develop is adopted widely, however unless climate change policy is

enforceable this could potentially be a challenge. The impact of ‘Policy by the way’ is
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particularly interesting and the CoJ’s climate change team should assess whether this process

could potentially enable the mainstreaming of climate change across the City.

Our planet and people are resilient but change needs to happen before our planet reaches a
point of no return. The future of policy needs to be one, where climate change is holistically
included and not just a footnote. Climate Change adaptation and mitigation or climate
resilience, needs to become part of performance scorecards and a requirement in project
implementation and change may come in cities like Johannesburg. May this change happen

soon.
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Appendix 1

Table 5 Policy assessment scorecard (Harrison et al. 2014, Biggs et al. 2015, Haywood
and Van der Watt 2016).

Non-compliance Limited compliance | Partial Compliance | Complete compliance
0 1 2 3

1. Does the document show accountability toward the socio-ecological system, in terms of
systems thinking?

The document shows | The document shows | The document The document shows
there is no some accountability | shows accountability | accountability in
accountability in in reducing in reducing reducing government’s
reducing governments impact | government’s impact on the
governments impact | on the environment impact on the environment and
on the environment | and contributing environment and contributing towards
and contributing towards social contributing towards | social responsibility
towards social responsibility, social responsibility | utilizing a systems
responsibility. however utilizing a systems approach. In addition,
accountability is done | approach. the entire document
in isolation and not embraces systems
because of systems thinking.
thinking.

Systems thinking assessed whether the CoJ recognized that the six capitals (Adams, 2015) from
which they draw input is part of an interlinked system of people and nature and that change in

one component would affect other components.

2. Does the document recognize that government operates within a socio-ecological
system that it shares with multiple users and does it recognize the impact that

government has on this system?

The document shows | The document The document The document
no recognition that acknowledges that acknowledges that acknowledges that

government operates | government is part of | government is part | government is part of a

within a socio- a system. But social of a system and connected system and
ecological system and ecological incorporates social incorporates social and
and the impacts it has | components to be and ecological ecological components
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on this system.

outside the
boundaries of its

planning.

components in some
of its planning. It
does not address the
impact that
government has on

this system.

in all its planning. It
also understands the
impact that government

has on this system.

Systems thinking assessed whether the CoJ recognized that the six capitals (Adams, 2015) from

which they draw input is part of an interlinked system of people and nature and that change in

one component would affect other components.

3. Does the document show that government recognises major social, ecological and

economic risks that the City faces?

The document shows
that governments has
no recognition of

risks that may affect

its constituency.

The document
highlights
governments risk
landscape to be
limited to immediate
risks that affect its
constituency. This
risk landscape does
not include social and

ecological risks.

The document
highlights
governments risk
landscape to be
limited to immediate
risks that affect its
constituency. This
risk landscape
includes immediate
social and ecological

risks.

The document
highlights governments
risk landscape to be
inclusive of immediate
and long-term risks that
affect or may affect its
constituency. This risk
landscape includes
social and ecological

risks.

Immediate risks - (one-five years), long-term risks - (five-twenty years)

Major risk - >ZAR 1 Billion rand impact on CoJ, Minor Risk - < ZAR 100 Million Rand

impact on CoJ

4. Does the document suggest that government plans to mitigate risk, and does it address

the adaptive capacity of the socio-ecological system?

The document shows
that government has
no measures in place
to mitigate risk that
affects its

constituency.

The document
indicates government
has measures in place
to mitigate
immediate risk that

affects its

The document
indicates government
has measures in place
to mitigate
immediate risk that

affects its

The document indicates
government has
measures in place to
mitigate immediate and
long-term risks that

affect or may affect its
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constituency. This
risk does not include
social and ecological

risks.

constituency. This
risk includes
immediate social and
ecological risks.
However, no
measures are in place
to address the
adaptive capacity of
the system

itself.

constituency. This risk
includes social and
ecological risks.
Furthermore,
government has
measures in place to
address the adaptive
capacity of the system
itself.

Immediate risks - (one-five years), long-term risks - (five-twenty years)

Major risk - >ZAR 1 Billion rand impact on CoJ, Minor Risk - < ZAR 100 Million Rand impact

on CoJ

5. Does the document indicate that government consider its resource use and

environmental impacts?

The document shows
that government has
no measures in place
to mitigate risk that
affects its

constituency.

The document
indicates government
has measures in place
to mitigate
immediate risk that
affects its
constituency. This
risk does not include
social and ecological

risks.

The document
indicates government
has measures in place
to mitigate
immediate risk that
affects its
constituency. This
risk includes
immediate social and
ecological risks.
However, no
measures are in place
to address the
adaptive capacity of
the system

itself.

The document indicates
government has
measures in place to
mitigate immediate and
long-term risks that
affect or may affect its
constituency. This risk
includes social and
ecological risks.
Furthermore,
government has
measures in place to
address the adaptive
capacity of the system
itself.

Immediate risks - (one-five years), long-term risks - (five-twenty years)

Major risk - >ZAR 1 Billion rand impact on CoJ, Minor Risk - < ZAR 100 Million Rand impact

on ColJ
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6. Does the document indicate that government makes investment in natural and social

capital?

The document shows
that government does
not invest in natural

or social capital.

The document
indicates government
limited investment in
natural and social

capital.

The document
indicates government
invests in
maintaining natural

and social capital.

The document indicates
government invests in
maintaining and
repairing natural and
social capital, with a
focus on building both
social and natural
capital with the aim of
building resilience.

7. Does the document indicate that government utilises adaptive governance as

envisioned by resilience planning?

The document does
not explain the
governance structure

and how it functions.

The document
indicates that
government operates
in a ‘top down’
structure. With
decisions only made
at the executive

level.

The document
indicates that
government operates
as a combined ‘top
down’ and ‘bottom
up’ structure.
However public
participation is

relatively limited.

The document indicates
that government
operates as a combined
‘top down’ and ‘bottom
up’ structure. Public
participation is robust
and effective and does
not hinder decision

making.

8. Does the document indicate who are key stakeholders for government and who is

responsible for decision making in government?

The document does
not indicate
government
considers
stakeholders needs

and concerns.

The document
indicates that
government is not
responsive to the
needs and concerns

of stakeholders.

The document
indicates that
government
considers
stakeholders needs
and concerns when
making decisions.
However,

stakeholders do not

The document indicates
that government
considers stakeholders
needs and concerns
when making decisions.
Stakeholders actively
influence leadership and

governance.
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actively influence
leadership and

governance.

9. Does the document indicate that government considers income disparities or

inequalities in its planning?

The document shows
that government has
does not monitor
income disparity and
inequality in its
constituency nor
does it have plans in

place to mitigate this.

The document
indicates government
monitors income
disparity and
inequality in its
constituency but has
no plans in place to

mitigate this.

The document
indicates government
monitors income
disparity and
inequality in its
constituency and has
plans in place to

mitigate this.

The document indicates
government monitors
income disparity and
inequality in its
constituency and is
actively addressing
income disparity and

inequality,

10. Does the document indicate what is the planning horizon for strategy and operations?

The document does
not indicate any
planning horizons for
strategy and

operations

The document
indicates planning is
primarily short-term
focused. Two to five-
year period of

planning.

The document
indicates that
planning is primarily
medium-term
focused, which is a
five to twenty-year

period.

The document indicates
that planning is
considered at all scales
including the long-term
future, which is twenty

years or greater.

11. Does the document indicate that government promotes learning and to what extent?

The document does
not explain how

government learns.

The document
indicates that
government learns
largely from adapting
best practice from
other governments or

organization.

The document
indicates that
government
encourages a culture
of learning and
adapts best practice
from other
governments or

organization.

The document indicates
that government
encourages a culture of
learning and adaption
from a broad array of
stakeholders including
internal research.
Government also
maintains knowledge

sharing platforms.

12. Does the document indicate that government is innovative?

77




The document
indicates that
government stifles

innovation.

The document
indicates government
does not promote nor
does it stifle

innovation

The document
indicates government
rewards innovation
and has established a

culture of innovation.

The document
indicates government
rewards innovation
and has established a
culture of innovation.
Government drives
innovation not only
in the public sector
but also in the private

sector.

13. Does the document indicate that government manages its environmental slow

variables and feedback loops?

The document does
not indicate that
government manages
its environmental
slows variables and

feedbacks loops

The document
indicates that
government is aware
of its environmental
slow variables and
feedback loops,
however, does not
plan for them or

around them.

The document
indicates government
is aware of its
environmental slow
variables and
feedback loops and
plans for them.
However,
government does not
have any Monitoring
and Evaluation

processes in place.

The document
indicates government
is aware of its
environmental slow
variables and
feedback loops and
plans for them.
Government also
engages in
monitoring and

evaluation processes.

14. Does the document make provision for diversity and redundancy in the way it deals

with various challenges that affects government?

The document
indicates that
government does not
have any provision
for diversity and/or

redundancy

The document
indicates government
makes some
provision for
diversity and
redundancy, however
no mention is made

on organizational

The document
indicates government
makes provision for
diversity and
redundancy, however
no mention is made
on organizational

structure.

The document
indicates government
makes provision for
diversity and
redundancy utilizing
a polycentric
governance template

with responsibilities
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structure.

and duties clear

delineated

15. Does the document indicate that government is both self-suffici

ent and connected?

The document
indicates that
government does not
have any plans to be
self-sufficient and be

connected

The document
indicates government
understands the
importance of being
self-sufficient and
connected, however
has no plans in
addressing these two

themes.

The document
indicates government
has some plans to be
self-sufficient and

connected

The document
indicates government
is self-sufficient and
connected. That is
government is
vertically aligned
with local and
international
governance
structures and is self-
sufficient in its rules

and policies.
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Appendix 2

Table 6 Interview schedule (Harrison et al. 2014, Biggs et al. 2015, Haywood and Van
der Watt 2016)

Number

Question

What are the four biggest risks/challenges to the CoJ and why?

In your opinion what does climate change mean?

In terms of risks to the CoJ, where would you rank climate change?

What does climate change resilience mean to you?

P IWIN| -

Has climate change resilience been practically implemented in the city? (Can you
think of an example)

6 How has the change in administration affected policies in general and climate
change resilience in particular?

7 All though the city accounts for public participation in policy creation, how
relevant is this and to what extent is this helpful?

8 Does the City promote learning, either formal (university/short courses) or
informal (conferences/workshops)?

9 Do you think the city is innovative and does it allow its staff to be innovative?

10 The city operates as regions, can these regions operate as standalone nodes, i.e. can
they survive without the support of the core administration?

11 In their redundancy and diversity in dealing with challenges, or are these
challenges dealt with at specific departments only?

12 Have you used a Climate Change policy document?

13 Additional comments
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