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Glossary
Adaptation
The process of adjustment to actual or expected climate and its effects. In human systems, adaptation seeks
to moderate harm or exploit beneficial opportunities. In natural systems, human intervention may facilitate
adjustment to expected climate and its effects. (IPCC, 2014a).
Exposure
The presence of people, livelihoods, species or ecosystems, environmental services and resources,
infrastructure, or economic, social, or cultural assets in places that could be adversely affected. (IPCC, 2014a)
Hazard
The potential occurrence of natural or human-induced physical event or trend, or physical impact, that may
cause loss of life, injury, or other health impacts, as well as damage and loss to property, infrastructure,
livelihoods, service provision and environmental resources. With regard to climate change, this refers to
climate related physical events or trends of their physical impacts. (IPCC, 2014a).
Risk
The potential for consequences where something of human value (including humans themselves) is at stake
and where the outcome is uncertain. Risk is often represented as probability of occurrence of hazardous
events or trends multiplied by the consequences if these events occur. (IPCC, 2014a).
Resilience
The capacity of a social-ecological system to cope with a hazardous event or disturbance, responding or
reorganising in ways that maintain its essential function, identity, and structure, while also maintaining the
capacity for adaptation, learning and transformation. (Artic Council, 2013).
For the purposes of this study also perused:
The capacity of an individual, community, or institution to dynamically and effectively respond to shifting
climate impact circumstances while continuing to function at an acceptable level. (Asian Cities Climate
Change Resilience Network, 2009).
Vulnerability
The propensity or predisposition to be adversely affected. Vulnerability encompasses a variety of concepts
including sensitivity and susceptibility to harm and lack of capacity to cope and adapt. (IPCC, 2014a).
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Executive Summary
This is the full report that presents the findings of the research and study undertaken by the South African
Cities Network (SACN) on analysing Cities’ Climate Change Resilience of food security, transportation and
water provision. The project focused on case studies that were conducted at three municipalities namely: the
City of Johannesburg (CoJ), Mangaung Metropolitan Municipality (MMM) and Ekurhuleni Metropolitan
Municipality (EMM). This study links climate change issues at a municipal level to the daily operations of the
cities with regards to service delivery and achieving the goals set out in these cities’ planning documents.

The synthesis report provides a strategic overview of the project and method followed, as well as key
summarised findings from the workshops’ analysis and findings in the various city reports.
The study effectively contextualises the ‘what happens’, ‘how does it happen’ and ‘what it means’ questions
around climate change.

These questions are raised within the urban context of cities and the related

municipal roles and functions through examining and defining city resilience.

A number of definitions were perused in this study pertaining to resilience in order to provide a holistic and
clear notion as to what resilience really means on a strategic and operational level and how cities should
adequately plan for resilience. Ultimately, the following components were identified as critical to city resilience:
information; risk, vulnerability analysis and integration; as well as ongoing learning and capacity building.

Climate change is not just an environmental issue and more importantly it is not an issue that should be
addressed in isolation. The varying parameters in which planning for impacts of climate change should occur
could cut across all sectors and ultimately culminate in direct impacts on the city’s ability to sustainably deliver
services.

To date, there has been little emphasis on the impact of climate change on the day to day operation and
municipal services of the cities. Climate change is seen as removed from the operational and implementation
side of service delivery. Even within the strategic planning sphere, climate change, although recognised to
some extent, is not addressed in terms of physical and direct impacts that will result from climate variables,
thus impacting on service delivery.

During the course of the study, it became apparent that there is need to proactively, rather than reactively,
plan for climate change and the impacts thereof, but that this planning should be contextualised within the
Integrated Development Plan (IDP) objectives. This allowed for valuable discussions and input around actual
impacts and the qualification of current climate change considerations.
Climate change plays a significant role in a city’s ability to effectively and continuously deliver basic services
to its citizens. The impacts of climate change has far reaching effects on the economic and operation capacity
of municipalities and city management, subsequently impacting on the standards of living of its communities.
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During workshop discussions with the cities that formed part of the study, it was repeatedly highlighted that
changing climate conditions have impacts on infrastructure and service provision, potentially resulting in
further social and socio-economic impacts.

Evaluating city resilience was linked specifically to whether or not cities have a system in place by which to
address and plan for resilience and whether such a system was emerging or not developed. Based on an
analysis done against an adequate resilient system, the following conclusions are made:


The CoJ has an EMERGING resilience system. After reviewing CoJ’s long-term planning documents,
it is observed that reference is made to climate change in these documents, but it lacks integration
and implementation. It is observed that the CoJ is becoming more proactive in its attempts to become
climate change resilient. It is with this understanding that it can be concluded that CoJ’s climate
change resilience system is far advanced in moving towards a fully-fledged resilience planning
platform, also taking into consideration the existing Adaptation Strategy that has been prepared and is
scheduled for review.



Although participants at the EMM work sessions indicated that there are climate change impacts to be
considered, these are not effectively integrated into overarching planning documents. The existing
Climate Change Strategy has been taken into consideration, however, this document pertains
predominantly to renewable energy and does not provide a holistic context of climate change in the
metropolitan area. It is with this understanding that it can be concluded that Ekurhuleni’s climate
change resilience system is NOT DEVELOPED.



After reviewing MMM’s long-term planning documents, it was observed that reference is made to
climate change in a very isolated manner and that the concept is not adequately integrated into the
overall strategic planning of the municipality. In addition, there is no supporting data management
system in place to feed into proactive resilience planning, and this coupled with limited external
partnerships does not provide sufficient support to effectively integrate climate change planning and
strategies. It is with this understanding that it can be concluded that Mangaung’s climate change
resilience system is NOT DEVELOPED. It was found that climate change, and more importantly, the
focused and structured planning for and management thereof, must be incorporated in all overarching
city development strategies to ensure effective awareness, preparedness and integration across all
disciplines and departments.

Linking the three sectors of focus for the study i.e. food security, water provision and transportation to the
overall adequate resilience of the city as a system, the following emerged:


The common sector facing high risk across all three cities is water provision. The highest climatic risk
faced by the municipalities in this regard is the fact that increasing temperatures (based on the climate
overview summary table) will have an impact on water provision, its usage and resultant available
capacity within each city. An increased temperature in this regard implies increased water demands
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and this places increased pressure on existing water reserves within each city. Water and sustainable
water provision is major issue for the MMM and the future projections regarding rainfall shows that
MMM will have a decrease in rainfall. This is critical in terms of any future planning within the MMM.
Interestingly, the MMM workshops indicated that water provision is a high risk, compared to the EMM
which indicated this as an extreme risk, taking into consideration the varying degrees of potential
rainfall change in these two cities.


Flooding resulting from extreme rainfall is seen as a high risk for the transportation sector in both the
CoJ and EMM as this affects service delivery and impacts on the public transport and sustainability of
the transportation systems within each of these cities. Flooding also affects the road infrastructure, as
intense flooding places great strain on the maintenance and development of road infrastructure. In
addition, from a socio-economic perspective there are major concerns from both the CoJ as well as
the EMM in terms of the economic impacts of increasing mobility disruptions due to increased rainfall.



Food security is a moderate to low risk concern for CoJ perhaps attributed to the fact that
development issues and emphasis in the metropolitan area are predominantly focussed on urban
issues, which include insignificant angle on food security. Food security is seen as a local community
development topic rather than acknowledging the major role of this industry in the resilience strategies
of metropolitan municipalities. The CoJ has a number of programmes dealing with food security on a
community level, rather than specific strategies addressing large scale food security and related
potential on a regional and metropolitan level. EMM planning focuses a lot on agriculture and the
need to make communities more food secure. The agricultural potential identified within EMM could
however, due to increases in temperature and rainfall be impacted on as the sustainability of crop
production is threatened. Food security is greatly dependent on water provision and transport sectors
in order to ensure its own functionality and sustainability. In this regard, the fact that food security was
not highlighted as a major risk shows that climate change is not yet seen from a holistic perspective,
acknowledging the intricate inter-linkages between sectors.

City resilience is contextualised in terms of the development objectives of each city, taking the changing
climatic variables and the direct and indirect impacts into consideration. The study found that although existing
IDPs address approaches to urban resilience, the links and interdependent nature of climate change and its
impacts are not adequately addressed and defined. This results in a lack of, or inefficient integration of climate
change impacts in the development planning context of the city.

Recommendations in this regard were based on perusing a number of best practice examples as to how cities
are addressing and integrating resilience planning. The building blocks for these recommendations relate to
proactively creating awareness and facilitating appropriate platforms within cities to share and define
resilience and climate change risks and opportunities. A vital component of the recommendations pertains to
facilitating the necessary integration between departments and disciplines to challenge conventional ways of
‘just doing things’ and finding custom solutions to the climate change challenges that each city could face.
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In addition, skills development, capacitation and a robust awareness strategy, pertaining to both internal and
external city stakeholders including communities, are vital components to building a foundation for resilience
planning in cities. This implies that strategic decisions around climate change and recognising the need to
build resilience into service delivery objectives, should ultimately form part of practical operational functions.

The report is based on desktop research, including international best practice, pertinent national and
provincial policy and strategy as well as a variety of local government policy and strategy documents. In
addition, the report and its analysis effectively integrate the various workshop findings and feedback to
provide a practical perspective on the context of climate change and its impacts across the three cities.

1. Background
1.1

Introduction and purpose of study

There is increasing recognition that cities are a crucial element in national efforts to address the direct impacts
of climate change. In South Africa, the increasing pace of urbanisation means that cities have to ensure that
their assets and systems continue delivering the services required. Cities have to ensure this service delivery
against the background of changing climatic conditions that have potential to undermine their performance, as
well as the ever increasing demands on these services.

Planning and managing the direct impacts of climate change is challenging and the SACN would like to use
this study to stimulate thinking on what cities should be doing to address this key emerging issue. The level of
priority the SACN is giving to this area reflects international attention on whether cities have the ability to
continue delivering developmental benefits to their inhabitants while being impacted on by climate change.
The three cities under focus in this study are currently addressing the challenges climate change poses to
their service delivery in three key areas of food security, transportation and water provision. Although there
are clear regulatory mandates in transportation and water provision, there are still service delivery issues. In
food security, there is no clear regulatory mandate and cities are becoming increasingly concerned about
achieving their social development objectives in this focus area.

These case studies intend to identify and assess the effectiveness of the systems that cities have in place
when developing their resilience to the direct impacts of climate change. This analysis provides a basis for
identifying possible measures to increase climate change resilience that could be adopted or experimented
with by other local government structures within South Africa.

Initially, climate change needs to be seen in terms of the tangible impact it will have on the service delivery
objectives of cities. This ensures that climate change is seen as part of, and material to city development. The
report, therefore highlights the impact of climate change on service delivery in the three study cities.
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1.2

Purpose of the report

The synthesis report provides a concise summary of the three individual case study reports and subsequently
a comparison of the three cities, in the following areas:



Risks and vulnerabilities highlighted in the various work sessions.



City context and the challenges and approaches to city resilience integrated into the strategic
development documents and strategies.



High level overview of policies or strategies the city has in place currently with specific reference to
climate change and adaptation.

.
The report aims to show correlation in approaches and challenges to resilience faced by the cities and
summarises key components in addressing these aspects from a metropolitan perspective.

This study proved that municipal departments do not take sufficient awareness of climate change in their
sector master plans. In addition, the various impacts of climate change, both direct and indirect, are not
adequately integrated into development policies and strategies. Therefore, approach of the report is to
describe these risks and the importance of integrating them into city strategies and planning policies.
Furthermore, the report contributes to a better understanding of how the three municipalities are vulnerable to
climate change and what is currently being done to prepare for and manage the risks associated with this
climate change.
To summarise the findings from the three case city reports, the three main aspects analysed in detail are:



City and / or municipal role and function: At the beginning of this study, it was realised that in order
to effectively discuss climate change, tangible and practical analysis had to be done. In this regard,
the impacts of climate change were contextualised within the role and function of the cities and
municipalities. In other words, how does climate change impact on the city’s ability to effectively and
sustainably deliver services? To that effect, this report provides a strategic overview of the impacts of
climate change on municipalities as well as indicating the context of climate change in relation to
urban systems. It also points out the resultant need for effective integration across all sectors to
adequately address the climate vulnerabilities and risks.



Climate change factors and impacts: The report provides a brief overview of the various climate
vulnerabilities related to the three case studies. In addition, it provides a concise summary of the risks
and vulnerabilities discussed in the city reports, illustrating similarities and differences in focus areas
across the three cities.



Finally, the report looks at governance systems in the context of this study. In determining city
resilience, the study reviewed challenges and approaches to resilience and how these are effectively
----------------------------------------------------------------------------------------------------------------------------------------------------------------Climate Change Synthesis Report
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integrated in key planning and development documents (through linking back to the objective and
function of municipalities) and assessing whether cities have systems in place to address resilience.
The study provides an analysis of the Integrated Development Plan (IDP) as well as the governance
components across the three cities, which should act as building blocks in informing a city resilience
system.

Figure 1: Synthesis report focus areas

Climate Change
Overview
Vulnerability
Climate change factors and impacts
Risk

City / municipal role and
function

Governance – the existing system in place

CITY RESILIENCE SYSTEM

Approach to
climate change
Policy Systems
IDP/Policy
Planning
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2.

Approach

The methodology used for this project involved a number of steps as follows:

Step 1 - Documents review

To initiate the project, key documents for each city, related to its overarching developmental goals (such as
IDPs and Growth and Development Strategies), and the specific focus areas (such as water services
development plans) were identified and reviewed. The purpose of this was to detail the key objectives of the
city with regard to the three focus areas. The information from this review, was used to answer the question:
‘What is the impact of climate change on the city’s service delivery objectives?’
Step 2 – Interviews

Interviews and meetings were held with key stakeholders within the cities to identify the following:


The key service delivery objectives.



How current weather patterns and climatic conditions are reflected in the service delivery objectives
and in implemented. For example, to establish whether there are there any technical thresholds that
need to be considered.



How climate change issues are currently managed and reflected in service delivery.

The answers obtained during this phase were used as background for the workshops as well as to identify key
people to be invited to the workshops.
Step 3 – Confirmation of a climate change view for the cities

A climate change view was developed for each of the cities as a key input in the workshops. This was
developed using a number of sources including the Long-Term Adaptation Scenarios (LTAS), relevant
academic publications and any existing city climate change related documentation, such as the
Johannesburg’s Adaptation Plan. The view focused on key climatic parameters including rainfall, temperature
and humidity that are known to impact on service delivery, as well as giving an indication of what the
expectations are, for example, with regards to extreme weather events.

Step 4 - Vulnerability and risk assessment workshops

For each city, vulnerability and risk assessment workshops were held. The workshops comprised a diverse
combination of departments and sectors, including the environmental departments, risk and disaster
management, social development as well as infrastructure and services departments (full lists of attendees
----------------------------------------------------------------------------------------------------------------------------------------------------------------Climate Change Synthesis Report
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per workshop part of the individual City Reports). These were facilitated over two days and during the
sessions, participants were asked, on the basis of the climate change view presented, to:


Identify and describe potential climate change related impacts on the city’s ability to deliver its service
delivery objectives.



Assess the adaptive capacity of the city in terms of its ability to continue delivering services if the
impacts occur.



Assess the vulnerability of the city to the impacts.



Assess the risks associated with the various impacts; and,



Finally, identify potential adaptation measures.

This was done for each of the three focus areas ie food security, transport and water provision. This approach
was broadly based on the following documents:


Changing Climate, Changing Communities – Guide and Workbook for Municipal Climate Adaptation
(ICLEI, 2011).



Let’s Respond – A Guide to Integrating Climate Change Risks and Opportunities into Municipal
Planning (Department of Environmental Affairs, 2012).



South African Risk and Vulnerability Atlas (Department of Science and Technology, 2012).



LTAS related documentation.

The key driver in the workshop was to develop an understanding of how climate change could affect a city’s
ability to continue delivering its service delivery obligations. The rationale behind this approach was to make
climate change a ‘real’ issue, rather than an abstract concept that has no clear relationship to the day to day
functioning of the city or the day to day work of city personnel.
Step 5 – City data analysis
The final step in the approach was to use the information gathered to assess the city’s climate change
resilience systems. This was done by assessing the cities against each of the questions in Table 1, related to
what would a city resilient to climate change have in place.
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Table 1: City resilience assessment - system needs
Climate Change Resilience

What would the Climate Change Resilient City Have in Place?

System Requirement
1.1 Analysis of how weather and climate affect the delivery of the specific service delivery objectives (and
1.

extension of this analysis being extended into the supply chain)
1.2 Record keeping of updated view for the city of what the direct impacts of climate change will be, and is
updated regularly.
2.1 Climate change risk and vulnerability analysis has been integrated into the development of the specific

2.

Risk and

service delivery objectives.

Vulnerability
Analysis and

2.2 There is an understanding of what the priority risks are that need to be addressed and their nature.

Integration
2.3 Climate change risks have been formally addressed in city plans.
3.1 Staff capacity is built on an ongoing basis to develop their capacity to analyse the implications of climate
3.

Ongoing Learning

change.

and Capacity
Building

3.2 Ongoing register of extreme events is kept with an associated evaluation of their impacts.
3.3 Formal learning partnerships with other cities and local academic institutions developed and maintained.
3.4 Robust awareness and community educational programme as to build capacity around climate change
impacts and resilience action in communities.

Table 1 provides an overview of the elements, which should be in place to adequately address resilience and
resilience planning within cities. The aspects mentioned in Table 1 formed the criteria for the study’s
assessment of resilience in the various cities.
On the basis of the answers to the questions given, the city is then viewed as a ‘system’ wherein each city is
assessed in terms of its current state. Three categories are used to summarise the assessment i.e. System
Not Developed, System Emerging and System Developed.

These categories are defined as follows:



System not developed: A system is defined as not developed when the majority of aspects
discussed in Table 1 are not present based on the research analysis of each city in terms of both the
literature review as well as feedback from the various work sessions and interviews.



System emerging: This implies that there are elements of resilience planning present within the city
that could be used to more effectively integrate climate change planning across the municipal sectors.
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System is developed: This would imply that one could tick all the boxes as per Table 1 and that the
city has a robust and defined approach to not only the integration of climate change but also the
effective planning for resilience from the top down.

3. Context of Climate Change Resilience at Local Government
Level
This section provides a broad overview of the issue of climate change with specific reference to local
government, the role and function of municipalities in addressing climate change impacts.

3.1

Defining climate change resilience

A growing metropolitan population, pressured resources, under-utilised natural capital as well as the need for
infrastructure development, impact greatly on the strategic development of South African cities.
Understanding, integrating and proactively managing city resilience is the key to ensuring sustainability across
the municipality.

For the purposes of this study, two specific definitions of resilience have been perused and analysed within
the context of the scope of work, specifically looking at the urban environment and unique urban related
challenges:


Resilience is defined, by the Asian Cities Climate Change Resilience Network (ACCCRN), as ‘the
capacity of an individual, community, or institution to dynamically and effectively respond to shifting
climate impact circumstances while continuing to function at an acceptable level.’ (ACCRN, 2009).



In addition, SACN has previously defined resilience as ‘the capacity of a place to anticipate, respond
and adapt successfully to challenging conditions such as global recession, environmental threats or
pressures of population growth.’ (SACN, 2011).

Based on these two definitions, the key components of city resilience that must be taken into consideration
are ‘capacity’ and ‘respond’.
Capacity – implies that there should be a basis to inform and guide decisions and actions pertaining to
climate change and its impacts. There must be an understanding of the interrelationship of climate change
and urban systems. Further, there should be the ability to proactively identify and address the direct and
indirect impacts of climate change.
Respond – responding implies taking action, ensuring the tangible address of climate and climate change
related issues. It further implies that the effects of climate change are felt at a municipal level and there is
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means to address these issues proactively. Responding is thus two-fold, on the one hand it indicates that
action is required and on the other it provides a medium through which to channel plans and strategies.

The definitions include reference to challenges and circumstances. In both definitions, the spectrum of
climate change impacts are alluded to. Climate change impacts cut across all sectors and disciplines and by
illustrating the interlined spheres of the impact, one immediately realises the need for an integrated approach
to effectively address the direct and indirect impacts of climate change.

Finally, there is reference made to the continuation of functions. It is understood that climate change impacts,
due to its on-the-ground effects, will impact on the role and function of cities and municipalities specifically
within the context of urban systems. The definitions highlight the need for a continuation of functions, in other
words the ability of cities and municipalities to continue to deliver to society. This again illustrates the need for
not only a proactive approach, but an integrated approach based on focused strategies which must manifest
in practical and applicable grass root solutions related to city service delivery.

As is illustrated in the definitions above, climate change is inextricably linked to urbanisation and the functions
and operations of urban complexes. Urbanisation, as well as the increased connectivity and economic growth
it brings, is, in the context of a developing economy such as South Africa, an important occurrence. Problems
and opportunities, facing metropolitan areas will grow in urgency and complexity. How local government
responds to climate change will provide critical insight into responding to other complex issues over the next
40 years.

Key dimensions to building climate change resilient urban systems, specifically within the context of cities,
include the following:


Climate sensitive land use and urban planning.



Drainage, flood and solid waste management.



Urban water management.



Urban emergency management/disaster risk reduction.



Health systems and services.



Resilient housing and transport systems.



Large scale ecosystems service strengthening.



Diversification of climate affected livelihoods.



Education and capacity building of citizens; and



Institutional coordination mechanisms and capacity development.

In addition, this study assists in focusing on the city as a system that needs to have the capacity to address
climate change, while at the same time learning from its experience. The value of this approach is that it
recognises that as a result of the uncertainty around the form of climate change itself, and the impacts it will
have (particularly with regard to potential indirect impacts e.g. within supply chains), there is a need to
----------------------------------------------------------------------------------------------------------------------------------------------------------------Climate Change Synthesis Report
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continuously anticipate what the changes may be and their associated impacts on a city’s ability to continuing
services.

Climate change is a global problem with unprecedented complexity, urgency and scope that requires cities
and other levels of government and stakeholders to work together in new ways. On one hand, residents of
metropolitan areas are contributors to climate change. On the other hand, climate change will affect most
residents of cities, particularly the urban poor and vulnerable.

In this regard, the study analyses the identified key focus areas of food security, transportation and water
provision, over and above the context of existing climate change work being done in the cities. The analysis
undertaken for this study moved beyond the environmental and climate change policies, to the guiding
development policies and strategies such as the IDPs to understand and evaluate how the cities are faring in
terms of resilience pertaining to the key urban functions and services that will be affected by the direct and
indirect impacts of climate change.

3.2

Climate change and resilience in the context of local government

The impacts of climate change present complex challenges and occurs at different levels within the city
context:


The physical impacts of climate change consist of increased temperature and alterations in
evaporation rates, precipitation patterns, ocean currents and prevailing winds.



The bio-physical impacts of climate change concern the interaction of the physical impacts of
climate change with the bio-sphere i.e. living systems.



The social impacts of climate change are determined by the human consequences of changes to the
environment due to climate change, as well as the socio-economic consequences of climate change
mitigation actions.

In relation to the above, climate change is likely to have a significant impact on the ability of local government
to finance and deliver services.

In South Africa, municipalities finance their operating budgets through property rates income, service tariffs
(e.g. water, electricity), fines and the ‘equitable share’, which is the allocation from national government. The
latter depends largely on the number of low-income persons in the area, with rural municipalities usually
receiving more. This typically only contributes a small portion of the operating budget. The capital budget is
financed from the Municipal Infrastructure Grant (MIG) funding mechanism, as well as public/private
partnerships, donations, internal and external loans.
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Climate change is likely to add to the financial burden of municipalities in several ways, such as:


Loss of municipal tax income from business, agriculture and industry sectors, as a result of increased
input costs, notably water.



Loss of municipal tax income from the tourism sector, as a result of impacts on tourism attractions
and/or tourist carrying capacity.



Loss of rates income, as a result of decreased property values, e.g. due to expansion of setback
areas along coast.



Infrastructural damage costs, rescue and medical costs caused by natural disasters.



Increased costs of water supply because of water scarcity.



Increased costs of sewage treatment because of increased temperatures; and



Increased requirements for health and welfare services, as a result of the shortages of natural
resources, reduced productivity and increase in diseases.

Climate change is a serious environmental, security and socio-political challenge. Its impact is visible at
community level within metropolitan municipalities.

Tackling this challenge requires urgent action, with the proactive engagement of all city departments and
where necessary, local stakeholders and communities. The following is important to note in terms of the
context of climate change within the local government sphere:


The local impact of climate change requires a local response - vulnerability factors and climate
change risks should be addressed effectively and adequately through strategic locally focused
interventions.



Addressing climate change effectively requires an integrated approach through engaged municipal
departments and communities.



Addressing climate change has the potential to create a ripple effect in terms of positive effects
because climate change impacts are not isolated nor confined to specific development sectors. In
other words, addressing climate change could be catalytic in nature, effectively addressing a myriad
of socio-economic and socio-political needs and concerns.

Metropolitan municipalities play an essential role in addressing and planning for climate change and its
impacts, creating a vision for their jurisdiction, developing relevant strategies, implementing effective policies
and rolling out actions.
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3.2

Impacts of climate change in relation to municipal roles and
functions

In addition to ensuring that all citizens have access to at least a minimum level of basic services,
municipalities must now also take a leading role in addressing poverty and inherited inequities, and in
promoting local economic and social development and democracy. Thus, service delivery should not merely
be aimed at present demands, but municipalities are also required to make informed projections about and
anticipate future demands in order to ensure effective, efficient and sustained service delivery over the short,
medium and long term.
Climate change does and will continue to have a great impact on sustainable service delivery – both in terms
of infrastructure capacity/bulk infrastructure as well as service delivery continuity. The following summarises
the impacts of climate change on service infrastructure and service delivery:


Assets such as sewerage and drainage systems may not be able to cope with sudden and intense
storm events, which could lead to increased flooding. Retrofitting assets for new weather conditions
could present a considerable cost.



Increased flooding is likely to lead to disruptions to customers' utilities supplies, including energy or
water.



Increased variability in factors such as soil moisture has the potential to cause ground movements
that make municipal infrastructure more vulnerable to damage.



Assets are often inaccessible and can be vulnerable to flooding and storm damage.



Increasing variability of water availability (water resource planning) and water quality (rainfall runoff)
potentially impacts water service delivery.



Existing requirements (e.g. water quality) may conflict with climate change requirements and be
harder to achieve due to climate change effects.



Increased transport disruptions expected due to increased and heavier rain fall which lead to inter alia
landslides or floods.



The potential cost of adapting road and rail infrastructure to changed climatic conditions.

Figure 2 provides a detailed overview of the link between climate change and the role and function of local
government. This is further informed by climate change vulnerability risks and the need for an integrated
approach.

Climate change and its impacts do not stand in isolation. There is a vital need for integration across all sectors
as the factors of vulnerability impact on the municipality as a whole. Furthermore, resilience is very much a
process, one that needs to be planned for and acknowledged as a continuous system of learning. Figure 2
illustrates the various interrelated links between these aspects – from the role and function of local
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government, the impacts of climate change and vulnerability factors on these functions and subsequently city
systems, and finally the need to address these issues in a holistic manner through integrated planning across
all sectors of the municipality.
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Climate change vulnerability factors

Figure 2: Climate change in context of municipal role and function and integrated planning

Challenges to city resilience







Population growth and migration
Climate change
Energy scarcity
Income disparity
Socio-political issues
Environmental degradation

The objectives of local government are:






to provide democratic and accountable
government for local communities;
to ensure the provision of services to
communities in a sustainable manner;
to promote social and economic
development;
to promote a safe and healthy environment;
and
to encourage the involvement of
communities and community organisations
in the matters of local government.








Objectives of Local Government





Developmental Duties of Local Government



Population (relative to current productivity,
income and natural resources)
Ecosystem Goods and Services: Fragmented and
degraded ecological base will make the system
more susceptible to the impacts of climate
change
Dependence: Over-dependence on climatesensitive sectors, such as agriculture, forestry,
fisheries, and so on
Level of economic wealth
Inequities in access to resources and wealth
among groups
Weak socio-cultural (rigidity in land-use
practices, social conflicts), infrastructural,
financial/market (uncertain pricing, nonavailability of credit, lack of sufficient credit),
legal and governance structures
Technological, skill-related and human resource
bottlenecks
Poor pre-existing health conditions

A municipality must:




structure and manage its administration
and budgeting and planning processes to
give priority to the basic needs of the
community, and to promote the social
and economic development of the
community; and
participate in national and provincial
development programmes

Climate threats / issues








Higher Temperatures and heat waves
Heavy precipitation leading to fluvial
and urban drainage floods
Storms (wind, rain, thunder and snow
storms) leading to floods and physical
damage to infrastructure
Decreased precipitation leading to
water scarcity and droughts
Climate impacts leading to natural
disturbances, e.g. wildfires, pests
Vector and waterborne diseases,
atopic diseases

Exposure: Understand consequences of a
changing climate

Adaptive capacity: Equip decision makers
with skills and tools

Compering pressures: Integrate
adaptation into policy across sectors.

Climate Change and resulting impacts =
integrated challenge, thus requiring
integrated approach

Importance of integrated planning:





Vulnerable systems in cities













Energy supply
Communication and information
Transportation
Water supply
Sewerage and drainage
Solid waste
Buildings and built up areas
Urban green areas and
biodiversity
Health
Food production and supply
Governance and management
Social composition


Direct effects of climate change threats /
issues
 Potential for infrastructural damage
or impairment
 Potential for reducing or disrupting
the system’s ability to function
properly. Including system overload
and underuse.
 Potential to negatively impact on
human health, social sustainability
and interaction and possibly effects
might result in human casualties.

Identify its key development
priorities;
Formulate a clear vision, mission
and values;
Formulate appropriate strategies;
Develop the appropriate
organisational structure and
systems to realise the vision and
mission; and,
Align resources with the
development priorities.

Need / to achieve:






Capacitated service delivery
systems in terms of service delivery
area, system efficiency and
infrastructure strength.
Holistic and integrated
management of future scenarios to
enable appropriate and applicable
solutions to service delivery
constraints.
Continuous system functionality.

Localised decision
making

3.3

Climate change resilience at city level

3.3.1 Key elements of climate change resilience at city level
The importance of cities to adaptation efforts has once again been highlighted in the Intergovernmental Panel
on Climate Change’s 2014 assessment report (IPCC, 2014b). It is noted that many of the key and emerging
climate risks are concentrated in urban areas. They are also linked to rapid urbanisation and associated with
communities living in informal settlements. It is also recognised that climate change will severely impact the
infrastructure (both natural and man-made) that is necessary to continue delivering the services required by a
city’s citizens.
South Africa’s own National Climate Change Response (NCCR) White Paper (DEA, 2011) also recognises
the urban climate change challenge. It specifically mentions the vulnerability of informal settlements to
hazards such as floods and the rapid growth of water demand in urban centres. In addition, climate change is
beginning to be addressed in specific sectoral policies such as the second edition of the National Water
Resource Strategy (Department of Water Affairs, 2013).

Internationally some of the most significant work on climate change resilience has been done through the
ACCCRN. In a paper using the work of the network as background, Tyler and Moench (2012) indicate that
resilient urban systems, rather than relying on their individual components, continue delivering their functions
through flexibility and diversifying functional dependence. The implication is that building climate change
resilience is an ongoing activity and therefore the focus of this work should be on:


Strengthening systems to reduce their fragility in the face of climatic impacts and to reduce the risk of
cascading failures.



Building the capacity of social agents to anticipate and develop adaptive processes, to access and
maintain supportive urban systems; and,



Addressing the institutional factors that constrain effective climate responses to system fragility or
undermine the ability of agents to take action.

The following elements are identified as critical to consider when determining what ‘a climate change resilient
city need to have in place from a systems perspective’:


Analysis of how weather and climate affects the delivery of the city’s service delivery objectives (and an
extension of this analysis into the supply chain as it relates to service delivery).



A continually updated view for the city of what the direct impacts of climate change are (e.g. changes in
mean temperatures, changes in rainfall patterns).



The integration of climate change risk and vulnerability analysis into the development of service delivery
objectives.



A focussed approach to community capacity building in terms of climate change and encouraging
localised resilience projects as part of community upliftment and social development strategies.



A clear understanding exists of what the priority risks as related to climate change are, and in addition
how they have been taken into implementation by being formally addressed in city plans (as for example
reflected in growth and development strategies and strategic development planning).



Staff capacity is being built on an ongoing basis to develop the city’s capacity to analyse the implications
of climate change.



A register of extreme events is kept (and updated continually) with an associated evaluation of impacts;
and,



Formal learning partnerships with other cities and local academic institutions are developed and
maintained.

These elements were used in the analysis of the three cities in terms of the current status of their climate
change resilience systems, with regard to the three focus areas of water provision, transportation and food
security.

In the following sections a brief analysis of the relationship between climate change resilience and the three
focus areas of the project are given. This is done as a background for the climate change resilience analysis
given later in the report.

3.3.2 Food security and climate change resilience
The anticipated impacts of climate change on food security are expected to be wide ranging (IPCC 2014b).
Food production systems around the world are already experiencing negative and positive impacts, with the
negative ones being more common. The South African LTAS Flagship Research Programme (DEA, 2013)
identifies a number of agricultural sector impacts that have potential serious implications for food security.
Such implications include spatial shifts in the optimum growing regions for many key crops such as wheat and
climate change induced changes in plant and animal diseases.

The National Climate Change Response (NCCR) focuses more on the food security related concerns in rural
settlements, specifically mentioning the vulnerability of small-scale and subsistence food production to climate
variability. South Africa’s National Policy on Food and Nutrition Security defines food and nutrition security as,
‘access to and control over the physical, social and economic means to ensure sufficient, safe and nutritious
food at all times, for all South Africans, in order to meet the dietary requirements for a healthy life.’
(Department of Agriculture, Forestry and Fisheries, 2013: 8).

These policies recognise climate change as a potential threat to domestic food production.
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Impacts on food security due to climate change include the following:



Climate change lowers the agricultural production and yields due to the effects of increasing temperature,
change in temperatures, change in precipitation patterns and frequent extreme events.



Higher food prices as a result of climate change due to impacts on agricultural yields spirals into a range
of socio-economic issues including, but not limited to child malnutrition.

At a city level, food security not only relates to community and household resilience, but also to building the
resilience of cities through economic diversification. However, cities approach the issue in different ways - in
some cases it relates to their commercial agricultural bases, while in others there is a focus on assisting
households in their food security efforts through the development of food gardens.
The link between food security and social resilience is crucial. Social upliftment and the importance of creating
healthy and sustainable communities rely heavily on the capacity of a community to source or produce food.
In this case, the question is whether cities are thinking enough about issues such as urban agriculture and
establishing viable community food production schemes.

In addition, this raises the issue of integration as urban agriculture is a cost effective means by which to
address a myriad of infrastructure related concerns such as storm-water catchment and management, water
recycling and erosion control.

Food security is a prime example illustrating the interdependent links between inter alia transport and water
provision, as indicated in Figure 3.

Figure 3: Multi-functional components of food security linking to transport and water provision

Availability

Food
Security

Access

Utilisation

• Production and
processing
• Water management
• Soil management

• Transport
• Affordabaility
• Equitable distribution
• Marketing

• Social health indicators
• Food safety and quality
• Clean water
• Sanitation
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The link between food security and transport as well as water provision further emphasises the integrated
nature of climate change and addressing climate change impacts.

3.3.3. Water provision and climate change resilience
As the NCCR indicates South Africa is a water scarce country with a highly variable climate, a situation that is
likely to be worsened by climate change (DEA, 2011). The key concern is that South Africa’s water security
could be compromised, which will have knock-on impacts on those sectors that are heavily reliant on water
such as agriculture and electricity generation. As the LTAS indicates, the western and interior parts of the
country are likely to become drier, with higher potential for drought conditions. This, combined with the
anticipated increased rainfall intensity will potentially lead to additional scouring in water catchments and
increased sedimentation in dams, reducing the effectiveness of the country’s water infrastructure.

The second edition of the National Water Resource Strategy (DWA, 2013) has a specific chapter addressing
climate change i.e. Chapter 10 – Managing Water Resources for Climate Change. South Africa’s water
system is already under severe stress and therefore climate change is recognised as a key risk, especially in
terms of the uncertainty associated with it and the expectation that there will be increased climate variability.
The strategy highlights the importance of water conservation and demand management as a key means to
mitigate these impacts, while recognising that dealing with this issue will require significant investment in
research and knowledge management as well as new approaches being developed towards water resource
management in the country.

Water provision and social upliftment share a dynamic relationship and in this regard water infrastructure will
play an increasing important role in facilitating community resilience. Local government plays a critical role in
ensuring sustainable water provision.

Institutions such as SALGA (South African Local Government Association) are doing a lot of work with local
authorities in ‘climate proofing’ water sector planning. Issues in this regard pertain to, inter alia, refurbishment,
the extension of services and water leakage. Addressing these issues requires extensive campaigning and
raising the level of awareness around climate change and the impacts thereof on service delivery
infrastructure. In terms of awareness focus is on water conservation, water demand management, and using
the ‘Let’s respond toolkit’ to convey the message using the IDP process as a communication platform.

Issues encountered in planning for water provision in the context of climate change include the following,
which need to be taken into consideration when integrating municipal service delivery planning:
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Little attention is being given to communities to provide interventions to deal with the impacts of
climate change. Community capacitation on climate change issues and adequate responses to its
impacts is vital to ensure grassroots resilience. Consequently, awareness should be centred on
practical issues pertaining to water quality management and water conservation at municipal level.



Traditionally water management is aimed at minimising risks and unnecessary costs to society, yet
climate models do not address the issues, which are protruding around public concern around climate
change impacts such as droughts, floods, rainfall, extreme events, water quality, etc.



Disaster risk is not integral and centred around developmental planning. In addition, data collection,
including the type and format of data, is not sufficient to establish the required climate change impacts
monitoring systems that will effectively feed into integrated planning processes.



Adaptive water resource plans will require additional and various forms of storage for societies to
adapt which places economic strain on governments and city planners.

Thus, to address adaptation, ‘financing’ is of great importance. This includes adaptation strategies at a
metropolitan level as well as effectively addressing and integrating local resilience approaches to water at a
community level. Water is the primary medium through which climate change will impact people, ecosystems
and economies. Even though there is still much that is not understood about the way the climate will respond
in the future, all indications are that the impacts of climate change on water provision in the case of the CoJ,
EMM and MMM will be challenging. Investment in water management should therefore include storage
infrastructure and irrigation as an essential part of addressing the social dimensions of climate change and
building social resilience.

3.3.4 Transportation and climate change resilience
Transportation is a key service delivery objective for cities and the negative impacts that weather and climate
can have on mobility are well known, for example as a result of flooding. The concerns around climate change
impacts on transportation have led to action internationally, as a result of the loss of life and economic
disruption associated with extreme weather events such as hurricanes, flooding and snow falls.

In the United Kingdom significant work has been done in this area (for example Department of Transport,
2014), recognising the significant economic impact extreme events are and could have in the future. In South
Africa this understanding is not currently reflected in the national policy environment.

Climate change is projected to increase the frequency and intensity of extreme weather events. Specifically in
the case of the three cities analysed, heat waves will likely be more severe, and storms will likely be more
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intense and frequent. These changes could increase the risk of delays, disruptions, damage, and failure
across land-based and air transportation systems.

Higher temperatures can cause pavement to soften and expand. This can create rutting and potholes,
particularly in high-traffic areas and can place stress on bridge joints. Heat waves can also limit construction
activities, particularly in areas with high humidity. With these changes, it could become more costly to build
and maintain roads and highways.

Climate change is projected to concentrate rainfall into more intense storms. Heavy rains may result in
flooding, which could disrupt traffic, delay construction activities, and weaken or wash out the soil and culverts
that support roads, tunnels, and bridges.

Exposure to frequent and intensified flooding shortens the life expectancy of highways and roads. The stress
of water may cause damage, requiring more frequent maintenance, repairs, and rebuilding.

Any rise in maintenance costs relate to the fiscal capacities of local authorities to sustainably provide specific
services. In addition, the three metropolitan municipalities in question, due to their Provincial role and function
play important roles in regional economic growth, dependent on transport infrastructure.
Infrastructure planning has reached cross-roads – using age-old standards and development guidelines will
not adequately address the challenges of climate change. In this regard a renewed focus on sustainable
infrastructure must include incorporating new materials and designing for long-term viability in lieu of climate
change impacts.

In response to the necessity of addressing the transportation sector in the context of climate change, the
Asian Development Bank developed a practical tool to guide effective and efficient solutions within the
transport sector. This tool comprises an avoid-shift-improve approach:



Avoid. Reducing the need to travel by integrating land use and transport planning to create local
clusters of economic activity that require less mobility; by changing how production is organised (e.g.
doing more online); and by developing multi-modal logistic chains to cut wasteful and unnecessary
trips.



Shift means changing to more energy efficient modes or routes—such as shifting from road to rail, or
onto well-defined trucking routes; or shifting passengers from private vehicles to public transport and
non-motorised modes.



Improve. Use technologies that are more energy efficient—including through improving vehicle
standards, inspection and enforcement; developing improved vehicle technologies and fuels; and
improving transport efficiency using information technology.
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This tool embodies the importance of an integrated approach and allowing various disciplines and sectors to
commit to adopt a streamlined concept of actions that need to be and could be taken to encourage efficiency
in the transportation sector.

4.

Confirmation of a Climate Change View for Each City

In this section, the following elements that lead to an overall assessment of climate change resilience are
discussed for each of the cities:


Analysing the link between municipal service delivery objectives and climate change – this is done by
assessing the city’s appreciation of the broader challenges to city resilience as well as their link to
climate change.



Identification of existing and proposed climate change adaptation and resilience related initiatives.



Identification and assessment of the key climate change related risks for the three focus areas, as
well as the identification of potential adaptation measures; and,



The Climate Change Resilience Assessment.

4.1 Comparative analysis of climate overviews across the three cities
Table 2 provides a summary of the different climate overviews for each of the cities within this study.
Classifying the different levels of risk helps to highlight how the municipality might be vulnerable to future
climate change impacts. By incorporating scientific probability, the project team was able to estimate potential
exposure and susceptibility to environmental climate change impacts. While the climate change scenarios are
based on a basic interpretation of scientific study and analysis, the project team was still able to assess how
the municipality might be vulnerable to future changes in climate.

Table 2: City climate overview comparison

City

City of Johannesburg

Current climatic conditions

The

CoJ

currently

experiences

an

average

Future (2040) conditions

annual

An expected 2.3⁰ C increase in average

temperature of 25⁰ C (summer) and 17⁰ C during winter.

annual temperature is projected for the

The current rainfall conditions for the regions indicate an

CoJ by 2040. Similarly there will also be

annual average rainfall amount of 713mm. Humidity levels at

an increase in annual average rainfall

present amount between 30-50%. The city is currently

for the city of 841mm. Conditions of

experiencing heat wave conditions during which the

extreme rainfall are also expected for

temperature is at 35⁰ C.

the city coupled with more flash floods.
In addition the humidity levels will rise
since the temperature will increase by
2⁰ C. The heatwave temperatures will
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also increase by 2.1⁰ C.

Mangaung Metropolitan

MMM experiences a much warmer, dryer climate with an

By 2040 MMM is expected to have a

Municipality

annual average temperature of 32⁰ C (summer) and 19⁰ C

2.5⁰ C

(winter). Currently MMM receive between 200-600mm of

Similarly the seasonal temperatures will

rainfall on average annually.

increase by 2⁰ C. By 2040 there will be

increase

in

temperature.

a decrease in rainfall of between 510%, which will add to the current water
stress

which

the

city

faces.

Furthermore, significant occurrences of
drought periods are envisaged for
2040.

City

Current climatic conditions

Future (2040) conditions

Ekurhuleni Metropolitan

The EMM experiences an annual average temperature of

There is an expected 3⁰C increase in

Municipality

25⁰C in summer and 17⁰C in winter. The annual average

temperature envisaged for the EMM.

rainfall is expected to increase across all 4 seasons. The trends

Similarly to the CoJ, there will also be

are very similar to that of the CoJ due to the close

an increase in annual average rainfall

geographical proximity of the municipality.

for EMM. Heatwaves will be more
prominent for the city by 2040.
There will also be an increase in
rainfall

intensity

presenting

occurrences of extreme events and
flash floods.

Table 2 shows the difference in conditions of all three cities in terms of their current and future weather and
climate. All three cities are faced with possible annual average temperature increases. Whilst CoJ and EMM
will have rainfall increase in the next 3 decades, this is not the case for MMM. The MMM will experience a
decrease in rainfall patterns across all seasons. The above table also sets the tone for the associated risks
that the city experiences.

Table 3 provides an overview of the major anticipated climate change events that will impacts on the ability of
the three case study municipalities to sustainably and continuously deliver on service provision objectives:
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Table 3: Summary of climate change related events across the three cities

Climate change event
Increased Temperatures

Increased Intensity of Rainfall

City of Johannesburg

√

√

Ekurhuleni Metropolitan
Municipality

√

√

Mangaung Metropolitan
Municipality

√

4.2

Reduced Amount of Rainfall

√

Existing climate change policies in the three case study cities

This section presents comparative case studies of the three municipalities on specific climate change policies
in place. The comparative analysis provides an overview of the governance structures in place to address
climate change planning. Each case study indicates of what each city is doing to address climate change.

4.2.1 City of Johannesburg
The CoJ has developed a Climate Change Adaptation
Plan in 2009, aimed at addressing the adaptation
requirements for the CoJ and its residents. The
document also includes an assessment of a climate
model projection for the city. The adaptation plan further
seeks to provide an assessment of the climate change
vulnerabilities that the city faces by many sectors.
Guided through international polices such the UNFCCC
and the National Climate Change Response Strategy,
the CoJ has effectively taken necessary actions to
address climate change. The national strategy also aims
to encourage continuous monitoring of climate change
impacts and a subsequent process of adapting to these
impacts through various projects and commitments.

The CoJ is also involved in climate change adaptation
projects. One such adaptation project includes a
sustainable human settlements project which addresses
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the issue of food security and promotion of self-reliant communities. In carrying out this project, the city has
decentralised regional food production systems and has promoted urban agriculture to form part of food
security provisions. CoJ also uses a multi-pronged approach which actively supports and provides incentives
for small scale farmers to supply fresh produce from urban food systems. This initiative supports small scale
subsistence farmers at household level. In doing so, this approach also supports livelihoods, provides
employment, improve health and well-being.

4.2.2. Mangaung Metropolitan Municipality
Mangaung has not yet adopted a Climate Change Adaptation Strategy. There is currently very little link
between climate change and planning within the MMM.

However between 2008 and 2012 the Department of Water Affairs, Bloemwater, the municipality and all other
relevant stakeholders developed a Bloemwater Reconciliation Strategy, which serves to develop a sustainable
balance between future water availability and current water requirements in the metro. The strategy also
focuses on water usage and availability and takes cognisance of the impact climate change has on water
availability. Given the climate change challenges faced by the municipality such as water shortages and
flooding, there is need for more focused strategies around how the municipality can adapt to these
challenges.

4.2.3 Ekurhuleni Metropolitan Municipality
Ekurhuleni developed its Energy and Climate Change Strategy in 2007 based on its existing State of the
Energy Report. The aim of the strategy is to integrate and
entrench sustainable energy practices and approaches at the
local level.

The main thrust of the strategy focuses on energy efficiency and
the potential of the city to reduce energy usage and focus toward
more renewable energy sources. Renewable energy sources are
not well utilised in the EMM, however the metropolitan
municipality is trying to determine the potential to use landfill gas
from landfill sites as well as solar and biofuel options.
Ekurhuleni’s Energy and Climate Change Strategy also considers
the fact that climate change is a key factor in their sustainable
development strategies. EMM has identified climate change to be
a significant issue for certain sectors within Ekurhuleni and
although there are no specific adaptation measures mentioned,
there is a need for further research to be conducted around
adaptation measures. Based on the future climatic projections for

the municipality and the impacts of climate change, there is need for a revised strategy to address these
problems and plan for the long term climate change impacts.

4.3 Comparing approaches to climate change resilience among the three
cities
In order to ensure the practicality and collection of applicable information at the outset, climate change
resilience had to be made relevant to the cities and local authorities. In this regard, the evaluation of resilience
was tested by using the IDP and Growth and Development Strategy (GDS) of each metropolitan municipality
to assess and evaluate the link between planning for climate change as part of a strategic objective, and
ensuring its operational integration down to the implementation level. This evaluation asked the following
questions:


Has climate change been incorporated into these strategic documents?



Have the challenges to climate change resilience been addressed and have these been linked to
climate change and the planning for climate change?



Have the approaches to urban climate change resilience been integrated into these strategic
documents and have these approached been linked to proactively planning for climate change?

The methodology followed led research to the issue of city resilience in view of climate change. The project
team used the principles for city resilience as defined in Future Proofing Cities (Applegath, 2012). These
definitions relate back to Figure 2 and the link between challenges to resilience, climate change and the
resultant need for integrated planning.

Based on the above, Table 4 provides an overview of these findings for each city.

Table 4: Overview of climate change resilience challenges and their incorporation in IDPs and GDS

Legend



Yes, the document does acknowledge this challenge to resilience.



No / to a lesser extent there is no link between this challenge to climate change.

IDP EVALUATION

GDS EVALUATION

CHALLENGES TO CITY RESILIENCE ASSESSMENT

CHALLENGE

DEFINITION

Are challenges to
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Are challenges to
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city resilience

challenges linked to

city resilience
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EMM
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A large proportion of the world’s rapidly growing population is located in
cities and other kinds of settlements that are not resilient, either due to high
vulnerability, low adaptive capacity or both. Infrastructure and service
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delivery capacity are greatly impacted on by growing urban populations and
the increasing demand for sustainability related needs to be met.
Climate change

Key climate change impacts that need to be considered in municipal
planning:


More energetic violent weather and its associated costs.



Greater demands on existing aging infrastructure.



Coming economic costs of carbon mitigation.
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Less arable land and increasing food costs.



Regional resource conflicts; and



Growing urban populations (due to migration from affected areas).
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Potential energy scarcity impacts that need to be considered in municipal
planning:

Income disparity



Much higher cost of oil and all fuels.



Cars become a less affordable means of mass transportation.



Much greater need for pubic mass transportation.



Re-localization of agriculture / food production.



Re-localization of manufacturing; and



Transformation and/or death of suburbs.
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Environmental degradation relates to biophysical / natural threats to the
city from pollution of all kinds and overconsumption of land resources due
to inter alia urban sprawl.





















In addition to the overview of climate change resilience challenges and their incorporation in IDPs and GDS in Table 4, Table 5 details approaches to urban and analysis of
the extent these were incorporated into the IDP.

Table 5: Overview of climate change resilience challenges and how incorporated as per IDP and GDS

COJ IDP Evaluation

EMM IDP Evaluation

MM IDP Evaluation

APPROACHES TO CITY RESILIENCE

APPROACH

DEFINITION

Are approaches to city resilience encouraged – referring to both COJ and EMM

Are approaches to city resilience encouraged?

IDPs?

Growth + density

However, dense urban centres use 1/3 the

The IDP does not explicitly talk to density, however it does refer to the need for a

The IDP does not explicitly talk to density, however it

energy of suburbs. As the global population

resilient urban environment which includes the need for strategic densification.

does refer to the need for an improved urban system

swells to an estimated 9 billion people in the

However, density alone will not address climate change impacts and should form

which includes the need for strategic densification. In

next 25 years, it will be critical to embrace

part of a holistic approach which included improved design and the integration of

the context of the MMM this also refers to ensuring

density.

capacitated infrastructure. In addition, renewable energy and the concept of

sustainable rural communities, thus capacitating a vast

recycling, whether waste or water, should form part of this strategy. The link between

service delivery network effectively. However, density

the potential climate change impacts and urban sprawl as well as the positive link

alone, specifically within the context of the spatial

between density and climate change management is not recognised.

landscape of the MMM will not address climate change

Density lowers the per capita costs of
infrastructure capital and operating costs, and
reduces per capita use of all types of energy–
–including energy for transportation and
heating and cooling buildings. In this sense,
density is the keystone of resilience.

impacts and should form part of a holistic approach
which included improved design and the integration of
capacitated

infrastructure.

In

addition,

renewable

energy and the concept of recycling, whether waste or
water, should form part of this strategy, on an urban
and rural level to start integrating basic service
systems, maximising their potential. The link between
the potential climate change impacts and urban sprawl
as well as the positive link between density and climate
change management is not recognised and could add
valuable solutions to complex rural challenges.

COJ IDP Evaluation

APPROACH
Energy performance

EMM IDP Evaluation

MM IDP Evaluation

Are approaches to city resilience encouraged – referring to all three city IDPs?

DEFINITION
Demand for all forms of energy is projected
to soar in the coming years. Cities and
people are particularly reliant upon oil, for
both

transportation

and

product

manufacture. The rapid depletion of natural

Resource consumption is a critical issue in terms of sustainable municipal planning. Cities must integrate the potential of renewable energy
resources as a major alternative to conservative fuel-based options as part of their planning. Although the IDP makes mention of increased
use of renewable resources and the application of energy efficient design and concepts, these isolated strategies will not address the major
resourcing strain. Energy efficiency and alternative energy should forma a major component of future strategies.

resources poses major threats in terms of
biophysical capacity as well as related
service delivery continuity. The energy
performance of a city’s infrastructure and
building fabric is a key determinant of its
capacity for resilience. Reducing a city’s
per capita energy consumption is critical in
reducing the impact of shocks or stresses
associated with future energy costs.
Local food production

Future energy price increases will directly

Food security mentioned as one of the

Food security is recognised as a social need

Food security is recognised as a social

impact the cost of food due to agriculture’s

objectives in the GDS as part of an

and addressed by means of a high level

need and addressed by means of a high

heavy reliance on oil in all aspects of food

improved quality of life. It forms part of a

acknowledgement of social needs. However,

level acknowledgement of social needs.

production and the cost to transport food.

social consideration in terms of uplifted

there is no mention of food security strategies

However, there is no mention of food

Moreover, potential disruptions in food

communities and creating liveable urban

and the proactive positioning of the city to

security

production as a result of climate change, or

environments.

no

enhance aspects such as inter alia urban

positioning of the city to enhance aspects

a

could

mention of food security strategies and the

agriculture and support to subsistence based

such

potentially seriously disrupt the economics

proactive positioning of the city to enhance

communities. Climate change impacts such

proactively

of food supply to cities. In addition, climate

aspects such as inter alia urban agriculture

as flooding, increased temperatures and soil

agricultural industry and to increase and

change impacts such flooding, drought or

and

based

erosion are not addressed as part of a

maintain support to subsistence based

soil

sharp

rise

erosion

in

energy

poses

major

costs

threats

to

support

However,

to

there

subsistence

is

strategies

as

inter

and

alia

strengthen

the

proactive

urban

agriculture,

the

commercial

communities in the IDP. Climate change

holistic view taken to ensure sustainable

communities. Climate change impacts such

sustainable agriculture on both commercial

impacts

communities and the integration of food

as droughts, increased temperatures and

and subsistence levels.

temperatures and soil erosion are not

security in related planning.

soil erosion are not addressed as part of a

such

as

flooding,

increased

addressed as part of a holistic view taken

holistic view taken to ensure sustainable

to ensure sustainable communities and the

communities and the integration of food

integration of food security in related

security in related planning. Especially in

planning.

the case of the MMM strategies around food
production should centre on safeguarding
agricultural resources in terms of climate
change impacts as well as supporting rural
economies

of

scale

through

practical

agricultural support programmes.
COJ IDP Evaluation
APPROACH

EMM IDP Evaluation

Are approaches to city resilience encouraged – referring to both COJ and EMM IDPs?

DEFINITION

MM IDP Evaluation
Are

approaches

to

city

resilience

encouraged?
Modularization Key
Infrastructure

Key infrastructure systems such as power,
water, communications, and sewage waste
processing are vital to an effectively
functioning

city.

The

incapacitation

or

failure of any of these systems would have
serious

consequences.

important

However,

infrastructure

most

systems

are

Infrastructure upgrading and capacitation
Infrastructure upgrading and capacitation are highlighted as a major objective in terms of
continued service delivery. Again, this acknowledgement of upgrading happens in isolation
from the reasons behind, as an example, increased flooding and capacity constraints linked
to climate change. City planning must encourage an integrated approach, linking the issues
of climate change with direct and indirect effects and addressing these concerns through
integrated planning.

are highlighted as a major objective in terms
of continued service delivery. Again, this
acknowledgement of upgrading happens in
isolation from the reasons behind capacity
constraints linked to climate change. City
planning must encourage an integrated

currently both at the end of their useful

approach, linking the issues of climate

service

change with direct and indirect effects and

life

and,

in

their

current

configurations, almost without redundancy

addressing

and modularisation. Any significant damage

integrated planning. Water provision is of

to one part of a system has the potential to

major concern to the MMM and should be

create

looked at in terms of the ability to deliver

cascading

failures

through

its

adjacent parts.

these

concerns

through

water to rural areas and how this could be
done

more

sustainably

as

well

as

safeguarding water as a critical resource for
the metropolitan area.
Integrated Metabolism

Contemporary cities rely upon infrastructure

There is no recognition in the IDP related to

There is no recognition in the IDP related to

There is no recognition in the IDP related to

systems conceived of and in some cases

integrating the various cycles of city

integrating the various cycles of city systems

integrating

implemented in the 19th Century. Power,

systems and findings workable links which

and findings workable links which could and

systems and findings workable links which

the

various

cycles

of

city

water,

food

and

waste

infrastructure

could and would enhance infrastructure

would enhance infrastructure functionality.

systems are all separate, and do not take

functionality.

advantage

natural

strategic outcomes of the IDP are “cross-

terms of rural development where costly

connections between them. The production

cutting” in nature, however the planning for

and expansive service delivery networks

of food requires both water and energy.

operational programmes related to these

might not be feasible alternatives.

Sewage as the by-product of consumed

objectives happen outside of the holistic

food and water retains energy that can be

context of climate change. The COJ

released

recognises the need to move towards

of

through

the

inherent

anaerobic

digestion.

It should be noted that the

could and would enhance infrastructure

into

functioning as a ‘smarter’ city – the

potable water with plants and sunlight.

integration of city infrastructure systems

These are natural cycles that, if harnessed

could greatly enhance this notion.

Wastewater

can

be

reprocessed

functionality.

This is especially critical in

properly, can reduce a city’s net demand
for both water and energy.

COJ IDP Evaluation

APPROACH

Infrastructure
‘Hardening’

DEFINITION

EMM IDP Evaluation

MM IDP Evaluation

Are approaches to city resilience encouraged – referring to all three city IDPs?

Climatologists suggest the type of rain event
that occurred every 20 years in 1990 could
occur every 10 years by 2050. Increased
flooding for example, linked to increasing
urban population poses risks to ageing and
over-capacitated infrastructure as well as the
municipality’s ability to effectively deliver
services to all communities. As such, cities
will be well advised to ‘harden’ of our key
infrastructure and building assets.

Infrastructure upgrading and capacitation are highlighted as a major objective in terms of continued service delivery. Hardening infrastructure
forms part of the upgrading process. Again, this acknowledgement of upgrading happens in isolation from the reasons behind, as an example,
increased flooding and capacity constraints linked to climate change. City planning must encourage an integrated approach, linking the issues
of climate change with direct and indirect effects and addressing these concerns through integrated planning.

5.

Assessing Risk and Vulnerability in the Three Cities

This section presents the risks faced by the cities in current weather patterns and what cities are
experiencing in terms of climate change. It is a combination of the practical data gathered through workshops
and meetings as well as the research team’s analysis and intepretation of this data.

5.1

Key findings from work sessions

The Climate Change Resilience Workshop was held over two days - day one focussed on assessing the cities
vulnerability to climate change and day two dealt with assessing the risk associated with the identified
vulnerable areas.

The aim of the workshops was to establish how cities are experiencing, considering and managing the direct
impacts of climate change on their service delivery objectives and programmes.

For each of these focus areas, the following questions have been considered:


What are the key service delivery objectives and strategic programmes of the city with regard to
the three focus areas of the study?



Are existing weather and climatic conditions considered in the delivery of these services? If so,
how, when and where is this done (e.g. within precinct plans, spatial development frameworks,
feasibility studies, operational management and/or detailed designs)?



Are there examples of how weather and climatic conditions (e.g. storms, increasing average
temperatures, changing humidity and/or increased rainfall) have had an impact on the ability of
the city to deliver services in the three focus areas?



Have city stakeholders noticed deviation in weather and climatic conditions from historic norms? If
so, what are these deviations and what are the implications for the delivery of services in these
three focus areas?



How are the city authorities considering climate change related issues in service delivery within
these three focus areas? What, if any, climate change related vulnerabilities and risks have been
identified in these three focus areas?



What challenges has the city faced in considering the direct impacts of climate change?

Table 6 presents a summary of the key findings regarding the climate risk ratings for each sector across all
three cities. These risks are based on results of the climate change issues faced in each of the cities.

Table 6: Overview of city risk ratings in comparison
IMPACTED SECTOR

Food security

Water provision

Transportation

MANGAUNG METROPOLITAN MUNICIPALITY
RISK RATINGS

LOW RISK
MODERATE RISK

√

√
√

HIGH RISK
EXTREME RISK
EKURHULENI METROPOLITAN MUNICIPALITY
RISK RATINGS

LOW RISK

√

MODERATE RISK

√

HIGH RISK

√

√
√

EXTREME RISK

√

CITY OF JOHANNESBURG
RISK RATINGS

LOW RISK

√

MODERATE RISK

√

HIGH RISK

√
√

√

EXTREME RISK

The common sector facing high risk across all three cities is water provision. The highest climatic risk faced by
the municipalities in this sector is the fact that increasing temperatures will have an impact on water provision
and water usage and resultant available capacity within each city. Increased temperatures imply increased
water demands and this places more pressure on existing water reserves within each city. Water and
sustainable water provision is major issue for the MMM and the future projections regarding rainfall shows that
MMM will have a decrease in rainfall. This is critical in terms of any future planning within the MMM.
Interestingly, the MMM workshops indicated that water provision is a high risk, compared to the EMM, which
indicated this as an extreme risk, taking into consideration the varying degrees of potential rainfall change in
these two cities.

Flooding as a result of from rainfall is seen as a high risk for the transportation sector in both the CoJ and
EMM as this affects service delivery and impacts on the public transport and sustainability of the
transportation systems within these cities. Flooding also affects the road infrastructure, as intense water
places great strain on the maintenance and development of road infrastructure. In addition, from a socioeconomic perspective, there are major concerns from both the CoJ as well as the EMM regarding economic
impacts of increasing mobility disruptions due to increased rainfall.

Food security is a moderate to low risk concern for CoJ and this is perhaps attributed to the fact that
development issues and emphasis in the metropolitan area are predominantly focused on urban issues. Food

security is seen as a local community development topic rather than acknowledging the major role of this
industry in the resilience strategies of metropolitan municipalities. The CoJ has a number of programmes
dealing with food security on a community level, rather than specific strategies addressing large scale food
security and related potential on a regional and metropolitan level. EMM’s planning focuses a lot on
agriculture and the need to make communities more food secure. The agricultural potential identified within
the EMM could be impacted on due to increases in temperature and rainfall, as the sustainability of crop
production is threatened. Food security is greatly dependent on the water provision and transport sectors in
order to ensure its own functionality and sustainability. The fact that food security was not highlighted as a
major risk shows that climate change is not yet seen from a holistic perspective, acknowledging the intricate
inter-linkages between sectors.

With regards to the above assessment the following observations are made:


Cities are at different points in their system development. The CoJ is about to begin developing
the second iteration of its Climate Change Adaptation Plan and has dedicated staff working on
adaptation. In contrast, the other two cities do not have formal plans for climate change resilience, nor
do they have dedicated resources. The reason for the lack of plans by the two municipalities was not
1

established. However, possible reasons include the lack political support and the ability of the city to
include climate change in their longer-term strategies. This is especially so in the growth and
development strategies, which initiate internal discussion around what would it mean to address this
issue in a practical sense.


Water related risks are a consistent, integrating theme across all three cities. Whether it is
guaranteeing the water security of a city, managing flooding impacts or assessing whether rainfall
changes will undermine the effectiveness of its food garden programmes, water related impacts were
consistently rated as high risk. This indicates the need for greater focus on this area (especially with
regard to secondary impacts such as economic disruption caused by flooding).



Transportation related risks have the potential for severe economic impacts. Of all three focus
areas, transportation appears to be the most vulnerable to severe economic disruption and reflects
the key role transportation plays in the plans of cities to develop their economies. The disruption of
transportation systems as a result of extreme events is the major concern, however the changing of
‘averages’ is a neglected area in terms of our understanding of what potential impacts may be.

The CoJ’s Mayor has made climate change a key pillar for his administration and has consolidated this through the city’s membership to the
international C40 Climate Change Leadership group
1



The recognition that climate change is having impacts now. In all cities, there is a recognition that
climate change is not an issue for the future, but one that is having impacts now as weather patterns
change.



Climate change does have the potential to impact negatively on the city’s infrastructure.
Despite the low level of system development, in all three cities there is a recognition that climate
change has the potential to undermine the performance of, and therefore the future benefits accruing
from, its infrastructure and project spending.



How to implement interventions? Even when interventions have been identified, there are internal
barriers to getting them implemented e.g. clearly understanding what is required to address the risk
practically and finding the resources to implement.

The results of the study show is that cities face similar challenges when trying to build climate change
resilience and the risks they need to address have strong similarities, even with their systems being in
different states of development. This indicates the potential benefits of cities working closely together in
addressing an issue for which resources are, and are likely to, remain scarce.

5.2

City resilience assessment against an adequate resilient system

In order to realistically evaluate the resilience of the cities for the purposes of this study, the project team
embarked on defining what would be required from a system perspective for cities to have in place in order to
proactiovely plan for, integrate and address resilience (See Section 2).
As part of assessing resilience, it is crucial to assess the city as a system and how resilient the system is to
the impacts of climate change. In doing this, the project team suggests that certain processes and strategies
need to be in place for cities to be prepared or regarded as resilient to the impacts of climate change. In order
for a city as a system to be resilient, it should subscribe to the following requirements:


Information of how climate is changing and its impacts on the city’s ability to function as a system.



An updated view of the anticipated impacts of climate change and its direct impact on the city as a
system.



Risk and vulnerability analysis and integration into the development of specific service delivery
objectives.



A comprehensive understanding of what the priority climate change related risk are that need to be
addressed.



Formally address climate change risks in city plans.



Ongoing learning and capacity building to analyse the implications of climate change.



Update and maintain an ongoing register of extreme events with an associated evaluation of their
impacts; and



Formal learning partnerships with other cities and local academic institutions developed and
maintained.

Table 7 provides a summary of the elements required and to what extent the cities have these requirements in
place.

Table 7: City resilience system - system assessment
Climate Change Resilience System

What would the Climate Change

Requirement

Resilient City Have in Place?

1.

Information

COJ ASSESSMENT

EMM ASSESSMENT

MM ASSESSMENT

1.1 Analysis of how weather and climate

Based on the discussions that took place in the climate change resilience workshop as well as an analysis of the IDP and GDS

affect the delivery of the specific service

objectives, it is observed that none of the cities have a system in place to analyse how weather and climate change impacts

delivery objectives (and extension of this

affect the city’s delivery of specific service delivery objectives. It was also observed that the linkage between the impacts of

analysis being extended into the supply

climate change and their daily operations were not clear to the participants. This information gap or gaps in understanding the

chain)

linkages between climate change and the city’s service delivery objectives should be highlighted so that the significance of
climate change and its potential impacts can be integrated into everyday practices. Participants highlighted the importance of
creating awareness as a first step towards becoming resilient.
Although regarded as an emerging

Mention was made of issues relating to

Mention was made of issues relating to

system,

key

the sharing of information or documents

the disemmination of information or

understanding of the impacts of climate

that has inter-departmental relevance

documents that has inter-departmental

change and the potential impacts of its

which are not shared internally.

relevance

IDP

CoJ

has

objectives.

understand

the

In

shown

its

impacts

a

quest
of

which

are

not

shared

to

internally. It was argued that the

climate

information from top level is not always

change, the CoJ has identified the need

efficiently

to develop a more robust climate

working on the ground to

change strategy.

responsible for delivering services.

Mention was made of issues relating to
the sharing of information or documents
that has inter-departmental relevance
which are not shared internally. The
respondents further mentioned that a
lack of information sharing causes
departments to work in isolation, which
limits integration

filtered

down

to

those
who is

Climate Change Resilience System

What would the Climate Change Resilient

Requirement

City Have in Place?

COJ Assesment

EMM Assesment

MM Assesment

1.2 Updated view for the city of what the

It is observed that the participants have

It is observed that the participants

It is observed that the participants at

direct impacts of climate change will be,

a general understanding of the impacts

harbour a general understanding of the

the workshops had a

which is updated regularly.

of climate change, some more than

impacts of climate change, some more

understanding of the impacts of climate

others. It is observed that CoJ does not

than

that

change, some more than others. It is

have a system in place to monitor the

Ekurhuleni does not have a system in

observed that Mangaung does not

direct

impacts

observed

have a system in place to monitor the

impacts

was

direct or indirect impacts of climate

their climate change adaptation agenda.

suggested

that

change.

CoJ is in the process, as part of their

Ekurhuleni must develop a system to

climate change adaptation drive, to

monitor the cliamte change variables,

implement a system to monitor the

direct and indirect impacts of cliamte

climate change variables, direct and

change as well as a monitoring system

indirect impacts of climate change as

which can measure Ekurhuleni’s climate

well as a monitoring system which can

change resilience.

climate

change;

is

place to monitor the direct or indirect

CoJ’s

climate

It

however they have started planning

measure

of

others.

general

change

resilience. It was mentioned that CoJ
has early warning systems in place to
notify the residents of Johannesburg
about emerging extreme rain conditions.
Although this is in pilot phase, it shows
capacity on the part of the city to
enhance the city’s readiness for the
anticipated impacts of climate change.

of climate change.
(by

participants)

It

Climate Change Resilience System

What would the Climate Change

Requirement

Resilient City Have in Place?

2.

COJ Assesment

EMM Assesment

MM Assesment

Risk and Vulnerability

2.1 Climate change risk and vulnerability

Reference to climate change and the

Reference to climate change and the

It is observed that there is very little

Analysis and Integration

analysis has been integrated into the

impacts thereof are made in CoJ IDP &

impacts thereof are made in Ekurhuleni’s

integration

development

GDS, but there is very little integration of

IDP & GDS 2055, but there is very little

vulnerability and risk analysis specific

climate change vulnerability and risk

integration of climate change vulnerability

to service delivery objectives. after the

analysis into specific service delivery

and risk analysis specific to service

completion

objectives. It is observed that the city is

delivery

respondent

participants suggested that, “ this study

currently using more of a reactive

advised that, ‘this study can be used as a

can be used as a basis to create

response to climate change rather than

basis to create awareness and illustrate

awareness

a proactive response, which will provide

the significance of integrating climate

significance

long-term benefits.

change vulnerability and risk analysis

change vulnerability and risk analysis

into the city’s IDP objectives’. Long term

into the city’s IDP objectives”.

of

the

specific

service

delivery objectives.

objectives.

A

of

of

and
of

climate

the

change

study,

the

illustrate
integrating

the
climate

planning objectives should consider the
anticipated impacts of climate change as

A participant suggested that, ‘its clearer

it might not have signfifcant influence on

now why long-term planning objectives

planning and implementation currently,

should consider the anticipated impacts

but it is highly likely that it will in the

of climate change as it might not have

future. It is observed that the city is

significant influence on planning and

currently using more of a reactive

implementation currently,

response to climate change rather than a

highly likely that it will in the future’.

but it is

proactive response, which will provide
long-term benefits.
2.2 There is an understanding of what the

It is observed that the participants have

It is observed that the participants have a

It is observed that the participants have

priority risks are that need to be addressed

an informed understanding of what the

basic understanding of what the priority

a basic understanding of what the

and their nature.

priority risks are for COJ. The workshop

risks are for Ekurhuleni. The workshop

priority risks are

focused on the direct impacts of climate

focussed on the direct impact of climate

workshop focussed on the direct impact

change and how these impacts can

change and how these impacts can

of climate change and how these

affect

deliver

affect the city’s ability to deliver services.

impacts can affect the city’s ability to

services. A significant amount of work

In doing this, the project team provided

deliver

the

city’s

ability

to

services

for Mangaung. The

within

its

water

Climate Change Resilience System

What would the Climate Change

Requirement

Resilient City Have in Place?

has been done to understand the priority

the participants examples of the linkage

provision,

risks

between climate change impacts and

security sectors.

and

which

risks

should

be

addressed. It was mentioned that this

service

delivery

objecties.

project forms a basis to build on the

participants suggested that the workshop

existing work done for CoJ on the

methodology creates

Climate Change Adaptation Plan.

understanding the linkages.

a platform

transportation

and

food

The

for

COJ Assesment

EMM Assesment

MM Assesment

2.3 Climate change risks have been

CoJ is in the process of revising its

Mention is made of climate change in

Mention is made of climate change in

formally addressed in city plans.

Climate Change Adaptation Plan for

the IDP and GDS 2055, but these plans

Mangaung’s IDP, but it does not detail

Johannesburg. Mention is made of

do not detail plans to formally address

plans

climate change in their long-term climate

climate change. It is also observed that

change.

change plans but these plans do not

the awareness level of climate change

detail plans to formally address climate

“mitigation” is higher than the awareness

There

change. Therefore they are in the

level of climate change “adaptation”. As

respondents have an ongoing process

process

mentioned earlier, this is deemed as a

to analyse the impacts of climate

more reactive approach, rather than a

change. It was suggested that a lack in

proactive approach.

the

of

developing

a

Climate

Change Adaptation Plan.

to

is

formally

no

address

indication

dissemination

of

climate

that

the

information

regarding climate change also hamper
consistency in developing the capacity
to analyse the implications of climate
change.
3.

Ongoing Learning and

3.1 Staff capacity is built on an ongoing

CoJ has established a climate change

There

Capacity Building

basis to develop their capacity to analyse

unit to work on issues related to climate

respondents have an ongoing process to

respondents have an ongoing process

the implications of climate change.

change. There is no indication that the

analyse the impacts of climate change. It

to analyse the impacts of climate

respondents have built an ongoing

was suggested that a lack in the

change.

process to analyse the impacts of

dissemination of information regarding

Mangaung has a disaster management

climate change. It was mentioned that

climate change also hamper consistency

team, madated to manage disasters.

CoJ is also doing a cost benefit analysis

in developing the capacity to analyse the

Mangaung showcased limited capacity

as part of gearing up their resilience.

implications of climate change.

in terms of having dedicated unit to

is

no

indication

that

the

There

is

no

indication

that

the

address climate change mitigation and

adaptation.
It was suggested that this workshop will
form

the

basis

for

informing

the

decision making regarding Mangaung’s
climate change adaptation agenda.

Climate Change Resilience System

What would the Climate Change

Requirement

Resilient City Have in Place?

COJ Assesment

EMM Assesment

MM Assesment

3.2 Ongoing register of extreme events is

CoJ does not have a formalised system

Ekurhuleni does not have a formalised

Managung does not have a fromalised

kept with an associated evaluation of their

where they record experiences and details

system where they record experiences

system where they record experiences

impacts.

of

and details of the events. This issue

and

suggested that it is crucial to have

extreme

was

participants

information

extreme

workshops and a consensus was

crucial to have information regarding

events

3.3 Formal learning partnerships with

events.

regarding

historic

in

the

details

of

the

events.

emphasised

that

The
it

is

historic extreme events in order to

that it is crucial to have information

identfy potential areas of concern as

areas that might be vulnerable impacts to
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Based on the above analysis and using the definition of the three categories of a ‘system’ as defined in
Section 2 of this Report, the following conclusions are made:


The CoJ has an EMERGING resilience system. After reviewing the CoJ’s long-term planning
documents, it is observed that reference is made to climate change but it lacks integration and
implementation. It is further observed that the CoJ is becoming more proactive in its attempts to
become climate change resilient. It is with this understanding that it can be concluded that CoJ’s
climate change resilience system is far advanced in moving towards a fully-fledged resilience planning
platform, also taking into consideration the existing Adaptation Strategy that has been prepared and is
scheduled for review.



Although participants at the EMM work sessions indicated that there are climate change impacts to be
considered, these are not effectively integrated into overarching planning documents. The existing
Climate Change Strategy has been taken into consideration, however this document pertains
predominantly to renewable energy and does not provide a holistic context of climate change in the
metropolitan area. It is with this understanding that it can be concluded that Ekurhuleni’s climate
change resilience system is NOT DEVELOPED.



After reviewing Mangaung’s long-term planning documents, it is observed that reference is made to
climate change in a very isolated manner and that the concept is not adequately integrated into the
overall strategic planning of the municipality. In addition, there is no supporting data management
system in place to feed into proactive resilience planning, and this coupled with limited external
partnerships does not provide sufficient support to effectively integrate climate change planning and
strategies. It is with this understanding that it can be concluded that Mangaung’s climate change
resilience system is NOT DEVELOPED.

6.

Moving Towards Building a Resilient System for Cities

Part of the envisoines conclusions of this project was to develop recommendations for addresing climate
change related planning activities through local planning to enhance city resilience. A lack of suffiient
awareness, support tools and interactive integration of climate change issues are reducing the capacity of
municipalities to effectively deal with climatic extremes and resultant risks and vulnerabilities.
In this regard, the following diagram provides an overview of basic building blocks, which should be present
and developed to move towards a DEVELOPED resilient system. Table 8 further explains these components.

Figure 4: Proposed municipal resilience system building blocks
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Resilience: The capacity of a
social-ecological system to cope
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disturbance, responding or
reorganising in ways that
maintain its function, identity, and
structure, while also maintaining
the capacity for adaptation,
learning and transformation (Artic
Council, 2013).
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Table 8: Description of the proposed municipal resilience system building blocks

Resilience indicator

Leadership

What is being assessed

Link to the three case study cities

Strong leadership within the cities to provide good

The three cities need to form cross sector

management and decision making during times of

partnerships and strong leadership working

crisis as well as continued evaluation of strategies

groups to address climate change within

within cities to address climate change.

their respective internal sectors. This will
ensure effective decision making.

Situation Awareness

The city staff members are required to be informed

Situation Awareness between staff and

about what is happening in their organisations,

municipal sectors around climate change is

current and future potential problems.

crucial to inform their understanding of what
is happening in their respective cities. This
should include training, development as well
as knowledge sharing amongst staff. Internal
workshops and training sessions can act as
a catalyst to inform this process.

Innovation

Staff members

their

Innovation between the city sectors can also

knowledge in new ways to solve existing problems

are encouraged to use

allow for cross sector knowledge to address

and for utilising innovative and creative approaches

and plan for resilience to solve existing

to developing solutions to address climate change

problems. This means innovative new ways

and resilience.

of mitigating climate change and including
resilience interventions into all spheres of
planning.

Planning Strategies

The development and evaluation of plans and

Strategising at the local level should be a

strategies to manage vulnerabilities in relation to the

starting point for city planning and these

business environment and stakeholders.

strategies should include resilience as a key
factor in all spheres of planning.

Levering Knowledge

Critical information is stored in a number of formats

Levering

knowledge

and locations and staff has access to expert

integration

opinions when needed. Roles are shared and staff

departments to plan and share roles in terms

members are trained so that someone will always be

of resilience planning.

between

is

important

for

the

various

city

able to fill key roles.

Proactive Bearing

Strategic and behavioural readiness to respond to

The cities should form strategic planning

early warning signals of change in the organisation's

around effective disaster risk planning to

internal and external environment before they

become informed of early warning signals

escalate into crisis

prior to the event resulting in a disaster. This
approach should be a proactive measure
rather than reactive.

Decision Making
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Staff members have the appropriate authority to

Strategic

make decisions related to their work and authority is

through from a strategic level to operational

decision

making

should

filter

clearly delegated to enable a crisis response. Highly

and day to day functional levels for the cities

skilled staff members are involved, or are able to

in order to effectively stress climate change

make decisions where their specific knowledge adds

resilience and planning around climate

significant value, or where their involvement will aid

change. Integrated risk management and

implementation.

decision making is therefore essential for
managing climate change.

Resilience indicator

What is being assessed

Link to the three case study cities

Staff engagement

The engagement and involvement of the municipal

This

staff who understand the link between their own

strengthened within the three cities. Sector

work, the organisation's resilience, and its long term

engagement is important for establishing

success. Staff members are empowered and use

resilience plans within the city as some

their skills to solve problems.

sectors are interlinked, resilience in one

should

be

encouraged

and

sector can foster resilience in another.

Internal Resources

The

management

and

mobilisation

of

the

Cities

should

empower

their

internal

organisation's internal resources to ensure its ability

resources to effectively manage unforeseen

to operate during business as usual, as well as

climate change impacts. Extra capacity

being able to provide the extra capacity required

should be planned. Climate change will be

during a crisis resulting from climate change.

an issue for the business for many decades.
Knowledge will continue to develop for many
years (decades) and the response will be
iterative and evolutionary. Every employee
within the city will therefore have a role in
responding to climate change.

7.

Key Themes

There are a number of key themes that emerge from the city climate change resilience assessments
undertaken that could be considered by other municipalities when taking forward their climate change
programmes.

The importance of building internal capacity
Building internal capacity has become a cliché in many senses, but the results of this project have illustrated
its importance once again. One of the key impressions during the meetings and workshops held was that city
personnel generally, could usefully develop their knowledge and understanding of how their city’s functioning
is affected (positively and negatively) by climate and weather. This would provide a basis for the ongoing
analysis of climate change risks that is needed. In some ways there is a lack of an appreciation of how cities
interact with existing weather patterns (even if climate change was not happening). It could be argued that this
is a basic knowledge set that city staff members should have as a requirement to work in the city context.
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Are we thinking enough about supply chains?
In the analysis, it is easier to identify and consider, the direct impacts of climate change on service delivery.
What is harder is to appreciate the secondary and tertiary impacts that could have longer-term and more
pervasive impacts on the city’s development programmes. In some cases, this relates to supply chains. A
clear example of this is that of water suppy, where cities are usually dependent on external organisations for
their water security. There is potential value therefore in identifying key supply chains for the city and
assessing whether such supply chains have rigorous climate change resilience measures. We tend to assume
that utilities would consider such issues as a matter of importance, but this is not necessarily the case.

The need for climate and weather information management
There is a need to support a broad and common understanding of how weather and climate affects the
municipality’s functioning through an up to date and interactive information system. This would not only
maintain a climate change scenario for the city but would also maintain a database of how weather has
actually affected the delivery of the city’s commitments to its residents. This historical information would be of
ongoing use in the city’s planning and risk management activities, specifically assisting in the cost-benfit
analysis that will be needed to access financial resources for adaptation related interventions. These systems
will also need to have strong communication elements associated with them to support ongoing internal
capacity building.

The Role of Integrated Planning
This study once again shows the value of integrated planning. Climate change is one of many development
challenges but it does add a new level of uncertainty into how the municipality needs to plan for the future.
This can only be done by effectively integrating climate change into the city’s existing processes in a visible,
effective and ongoing manner that ensures its potential impact on the city’s service delivery objectives is
managed effectively. To ensure that this integration is practial, appropriate and ultimately leads to
implementation, the internal capacity of all city departments has to be built. This capacity refers not only to
the skills and knowledge required, but also the systems development needed (for example incorporating
climate change risks into infrastructure project development and design). Integration across sectors and levels
of government present and optimise resource sharing options. Cross-sector partnerships also bring about
opportunities to overcome barriers to adaptation. It is also crucial to have supply systems which address
climate change.
This is particularly important when the economic and health related impacts of climate change are considered,
to ensure that the serious secondary and tertiary impacts potentially associated with these areas are
addressed. Considering climate change in the workshops brought into focus for participants the point that
short and medium term management needs to be seen in the context of longer term planning. This confirmed
the value of longer term related documents such as the growth and development strategies, as means to
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highlight issues such as climate change that need to be addressed practically in the IDPs but are not directly
related to the undertaking of the day to day service delivery operations. Even though as is shown in this report
there are significant climate change implications for the delivery of these services, if not considered
appropriately.

Finally, the work sessions highlighted the importance of planning and strategising for adapatation. This is not
as easy as planning for climate change mitigation. Adaptation requires an integrated acknowledgement of the
scope of climate change impacts and the various tools and decisions at hand to effectively address these
impacts. This strengthens the need to ensure that climate change planning does not only happen within
certain sectors and at certain operational levels.

Climate change is not just an environmental issue
One of the challenges in addressing climate change is that it is still seen as an environmental concern only.
This is a because of the history of the issue being driven as part of the environmental agenda. What cities
such as London and New York, for example have done, is to clearly link the issue to their socio-economic
agendas. This has meant that the issue gets the appropriate level of attention amongst competing
developmental objectives. The approach taken in this study of linking the issue to its impact in the short,
medium and long-term to effective service delivery clearly makes the link in the minds of key decision-makers.
The need to include stakeholders outside of local government
Stakeholders outside of local government are important drivers of action regarding climate change. This is
particularly the case in the built environment. There is potential for further partnership work and for action on
climate change mitigation and adaptation in the absence of significant municipal capacity for climate
governance.

8.

Conclusion

Rising energy prices, the rapid depletion of natural resources, carbon constraints, increasing urban
populations and aging service delivery infrastructure contribute to the manner and the capacity of
municipalities to proactively and effectively address sustainability. Cities in particular, face a myriad of
potential future shocks – sudden major breakdowns and stresses as well as slow, insidious cracks. These
shocks are, or can be, exacerbated by the impacts of climate change.

Climate change is not a concept still too distant to plan for. It poses immediate and long-term challenges
across a spectrum of development sectors, influencing the city functioning and resultantly influences the
liveability of cities. Climate change is not a concept or issue that can be adequately addressed in isolation by
individual city departments; it must rather be addressed in an integrated, holistic manner. For cities to meet all
of the challenges which climate change present, cities must become more resilient.
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This study has highlighted a number of interesting considerations:



Climate change is not an isolated or a green concept. The direct and indirect impacts of climate
change require a focussed integrated approach to practically and strategically addressing these
impacts on the ground.



Challenges to urban resilience and the approaches in this regard, are closely aligned to existing urban
spatial and development strategies to maximise development potential and increase service delivery
capacity. However, these approaches are not further defined within the context of climate change and
its impacts.



In order to ensure cities become more climate resilient, a dedicated system in this regard is required
to effectively address and manage the impacts of climate change. This system comprises inter alia
dedicated skills transfer in relation specifically to climate change; data support services and
management as well as continuous communication and awareness creation .

It is clear that in order to ensure climate change resilience in the form of proactive plans and strategies, which
are practical, strategic planning for these impacts are vital. In this regard, the IDP and the GDS of each
municipality must speak to climate change more directly.

The analysis of the three cities indicate that the operational context of the policies and planning objectives
lack appropriate consideration of, and reference to, climate change variables. The strategic planning
documents do not adequately link and address the impacts climate change could have on the three focus
areas of this analysis ie food security, transport and water provision. Nor have the interdependencies in terms
of addressing the issues of climate change across all development sectors been linked throughout the
relevant planning documents. Due to this, planning for solutions to improve city resilience will most likely be
reactive and isolated as opposed to proactive and integrated. This is supported by findings of the work
sessions held on risk and vulnerability in the various cities. It is with this understanding that it can be
concluded that the City of Johanneburg’s climate change resilient system is emerging, while those of both
Ekurhuleni and Mangaung Municipalities are not developed. This finding incorporates the resilience of the
three sectors that were a particular focus for the study.

All three cities have however made great strides in addressing a number of challenges to resilience at a
municipal level. Planning for climate change is also reflected in all respective IDPs, albeit just as a theoretical
note. An integrated approach is key and will ensure that the holistic nature of climate change impacts is
addressed in practical and applicable responses, within both the urban and rural contexts that contribute to
the sustainability of the cities.

All the cities raised the question in the discussions as to whether there could be further workshops on this
issue, and the need for knowledge sharing on how diferent cities are addressing the concerns identified. In
general the issues to be addressed are similar and there would be a significant benefit from sharing effective
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and low-cost solutions. Case studies illustrating actual climate change resilience projects and their impact
would be a useful product of such co-operation.

Finally, the study illustrates that although there is an emerging awareness of the direct impacts of climate
change, there is still a need for effective capacity-building of the city as a ‘system’. All three cities in the study
are aware of this and are intending to take the issue forward. The formation of networks, both informal or
formal, to assist in these efforts would be a useful next step.
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