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Foreword
Climate change is anticipated to have severe physical, social, environmental and economic impacts in cities worldwide.
These are expected to be experienced with greater intensity in the developing world, particularly Africa. There is strong
evidence that a changing climate will affect people’s access to, and the quality of, basic goods and services such as
water, food and shelter, and that this will result in significant impacts on people’s livelihoods. Local governments are
faced with dealing with the challenges that these impacts bring in the face of normal day-to-day developmental
challenges. In the context of this Climate Change Resilience Handbook, the key goal of these African local governments
is to reduce vulnerability and increase resilience to climate change through pro-active planning and forward thinking,
whilst considering the projected changes. In this instance, understanding the anticipated impacts on the bases of local
livelihood asset security, is key for successfully meeting these challenges.
Adapting to a changing climate is therefore crucial in order to manage the risks and threats to people’s livelihoods as
well as local government infrastructure and service delivery. As a strategy to tackle this, adaptation is becoming
increasingly vital for resilience to climate change induced impacts that are already being experienced across the world.
There is a general consensus that scientific evidence is projecting that these impacts will increase in frequency and
severity, and that urban local governments will experience these in ways that will exacerbate the developmental issues
that they already face. Adaptation and resilience strategies will therefore play a pivotal role in how local governments
and communities are able to ensure continued and improved resilience to climate change impacts.
African cities in particular are faced with the two-fold challenge of managing climate change risk and simultaneously
extending their services, providing housing and infrastructure, and ensuring that this development doesn’t compromise
the health and the environment of future generations. However,
“For	
  ci(es	
  that	
  get	
  this	
  right,	
  there	
  is	
  the	
  poten(al	
  to	
  not	
  only	
  safeguard	
  their	
  assets	
  and	
  
inhabitants,	
  but	
  to	
  advance	
  local	
  development,	
  compe((veness	
  and	
  to	
  draw	
  down	
  some	
  of	
  
the	
  ﬁnance	
  and	
  donor	
  support	
  that	
  is	
  emerging	
  for	
  ci(es	
  that	
  are	
  seen	
  to	
  be	
  pro-‐ac(ve	
  
against	
  climate	
  change.” (Cartwright, 2012.)
Therefore, being at the forefront of managing climate change risk through the use and implementation of adaptation
strategies will not only have short-term benefits, but is likely to furnish the cities’ future with a competitive advantage over
others if high levels of sustainability and socio-economic resilience is achieved and demonstrated.
This Handbook places its emphasis on three key concepts: Interconnectivity, Continuity and Local Relevance. The
first one, interconnectivity, refers to how the different climatic impacts and the associated adaptation options are
connected. Through addressing one particular impact or implementing one adaptation option, there are generally knockon effects affecting a multitude of people, sectors and economies (the ripple effect). Essentially, no activity or event
occurs in isolation. Social, economic and ecological systems are connected, and it is imperative that we make the best
use of the opportunities that come from this interconnectivity. Just as climatic events and patterns are likely to keep
changing, so must our responses!
Adaptation is an ongoing process, which must be continuously monitored and evaluated for its appropriateness and
effectiveness. Building resilience is not a ‘once-off’ effort, it is a way of moving forward that considers the dynamic
environments and systems in which we operate. In order to ensure relevance and the use of this Handbook for the City
of Cape Town, produced as part of the Five-City Network Climate Adaptation Programme, it is important to consider the
local context. By including local and recent examples of impacts of climatic events within the context of a changing
climate, the links to everyday situations at the local level are made stronger. Although the concept of adaptation and
resilience is rather universal and relatively new, it is the actual implementation that determines its success.
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Recommendations for the City of Cape Town
The City of Cape Town has done an important and impressive job in its pilot project in the Mamre community, retrofitting
ceilings into Reconstruction and Development (RDP) homes in order to make them more resilient to a climate that is
changing, whilst addressing issues of poverty alleviation.
As the results of this pilot project have been very positive, it is recommended that the City of Cape Town investigate
further, the results of the project in order to obtain a quantifiable financial saving to the community and to other sectors
which have benefitted. For example, a reduction in illness within the community, particularly in the case of tuberculosis
will relieve pressure on health clinics in the area, which are then able to focus those resources on individuals in other
communities. Additionally, work hours should increase in community members and school attendance by children should
increase, which in the long-term will influence their ability to succeed further and escape severe financial constraints.
Assess how the project has impacted on poverty alleviation within the community and how their lives have improved
financially, if this is the case.
With studies showing the concrete benefits that the Mamre ceilings retrofitting project has had, it should be possible to
increase this project beyond the pilot and roll-out retrofitting in vulnerable communities across the city, thereby
increasing resilience to climate impacts throughout.
The good practices within this Handbook and the thinking behind the development project can be invaluable to other
local governments and it is recommended that the City of Cape Town shares its findings and knowledge on this with
other local governments throughout South Africa, and beyond. This can be effectively done through ICLEI-Africa, and
indeed ICLEI’s global network of local governments.

“This year, for the first time, we
haven’t had any TB here.”
- Local representative of Mamre
community and beneficiary of a
retrofitted ceiling, on the health
improvements in her community.
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1. Setting the scene - the project and its process
This Climate Resilience Handbook is a key deliverable developed during an ICLEI-Africa project entitled, Sub-Saharan
African Cities: A Five-City Network to Pioneer Climate Adaptation through Participatory Research & Local Action. The
project has addressed the knowledge, resource, capacity and networking gaps through strengthening and facilitating the
ability to plan for, and adapt to, impacts associated with climate change. This tailor-made Resilience Handbook outlines
locally specific actions that have been decided upon through a number of consultative, interactive processes. These took
place with key local stakeholders, for implementation to increase adaptive capacity at the local government level,
through their stakeholder platforms. The aim has been to identify and prioritise appropriate and tangible local actions for
enhancing the cities’ resilience and adaptive capacity whilst increasing local level understanding of climate change and
adaptation in order to enhance climate change considerations in decision making processes.
The project, managed by ICLEI-Africa, South Africa, has been undertaken in partnership with five Sub-Saharan African
local governments (Walvis Bay Municipality, Namibia; The City of Cape Town, South Africa; Maputo Municipal Council,
Mozambique; Temeke Municipal Council, Dar es Salaam, Tanzania and Port Louis Municipal Council, Mauritius). ICLEIAfrica is mandated to work with local governments across all Sub-Saharan countries towards environmentally
sustainable development. It is within these parameters that ICLEI-Africa has focused its attention on adaptation in these
local governments. This project falls within a broader research context of the Climate Change Adaptation in Africa
Programme, a jointly funded initiative by the International Development Research Council (IDRC) and the Department
for International Development (DFID).
The five local governments were selected as they are each rapidly growing, urban centres located on the African
coastline, comprising a broad range of urban socio-economic demographics. Each is considered to be a fast developing,
coastal economic hub with harbour and is fundamental when considering national Gross Domestic Product (GDP). Each
urban centre contributes significantly towards the understanding of climate change induced impacts on, and within
coastal urban environments in developing countries, and demonstrates how local governments and communities can
include climate change consideration in decision making processes towards the risks associated with a changing
climate.
This Handbook specifically focuses on retrofitting as an adaptation option, and presents the results of a City of Cape
Town sustainable livelihoods project to retrofit 240 Reconstruction and Development (RDP) homes in the Mamre
community with insulated ceilings. As part of the Sub-Saharan African Cities: A Five-City Network to Pioneer Climate
Adaptation through Participatory Research & Local Action project, ICLEI-Africa partnered with the City of Cape Town to
assess the impacts of the retrofit on a household as well as wider community level. Considering the projected climatic
changes for Cape Town and Southern Africa, this project provides an excellent opportunity to assess the benefits and
challenges of retrofitting urban infrastructure to adapt to climate change.

1.1 A brief look at climate change
“A changing climate leads to changes in the frequency, intensity, spatial extent, duration, and timing of extreme
weather and climate events, and can result in unprecedented extreme weather and climate events” (SREX,
2012).
Research into climate change has grown enormously over the past decade and while it remains an inexact science,
there is a general consensus globally that the planet is warming, resulting in a number of other changes in the climate
system and that this is attributable to human activities. A changing climate is a natural occurrence, however, the rate at
which changes are projected to occur are happening faster than has ever, to our knowledge, happened in the past and
will lead to enormous challenges to the human populace and the natural world. Human development since the 1800s
has relied heavily on fossil fuels that has resulted in many millions of tons of carbon dioxide (CO2) being released into
the atmosphere. As can be seen in the British Antarctic Survey’s figure of atmospheric CO2 levels over the past 800 000
years, it is clear that a rise in CO2 directly correlates with a rise in temperature. Due to human activity, the level of
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atmospheric CO2 is now much higher than it has been at any time in the past and will continue to rise in the future as
human development and industrial activity continues.

Data: British Antarctic Survey; Graph BBC
Temperature changes correlating to CO2 increases happen over a slightly longer time period, what is known as a ‘lag
effect’, however research has shown that we are now committed to a global rise in temperature of 2.2°C. The IPCC 4th
Assessment report (2007), states that this rise in temperature affects all weather systems leading to changes in
precipitation patterns, wind speed and direction, ocean currents and sea level, each varying depending on the location
on the earth. However, the special IPCC report, Managing the Risks of Extreme Events and Disasters to Advance
Climate Change Adaptation (SREX, 2012) states that climate change will manifest itself through extreme climatic events.
Whether they be storms, hurricanes, flash flooding or drought, these will become more intense in their severity, last
longer and occur more frequently, throughout the globe. The challenges to countries and their governments, national and
local will likewise become more intense. Adaptation to this changing climate will not be easy and will need constant
reassessment, investment and new thinking, however the costs of doing nothing will be far more severe in the long term.
While CO2 emissions continue unabated, these projections will become ever more extreme so it is worth bearing in mind
that a global rise in temperature of 2.2°C is not necessarily the worst case scenario, but may in fact end up to be several
degrees higher. It is worth noting that each of the cities participating in this Five-City Network have already noticed
changes to their local climate.

1.2 About the Climate Resilience Handbook
This Climate Resilience Handbook draws upon a
participatory, consultative process that has
“At the local level there is traditional knowledge about
worked through the identification of climate
disaster risk and grassroots actions to manage it.
related risks, impacts and adaptation options
Functional or physical units such as watersheds,
prioritised by the City of Cape Town’s Sustainable
ecological zones, or economic regions operate at the
Livelihoods & Greening unit (Environmental
local level, including the private and public institutions
Resource Management Department) and the
that govern their use and management.” (SREX, 2012)
Mamre community as part of the ICLEI-Africa
Project ‘Sub-Saharan African Cities: A Five-City
Network to Pioneer Climate Adaptation through Participatory Research & Local Action Project’. It outlines a framework
for action for enhancing adaptive capacity and building resilience within the City of Cape Town’s jurisdiction, specifically
focusing on urban retrofitting, so that the local key stakeholders can identify timeframes, responsibilities and economic
considerations associated with the way forward, and thus make the informed and well-considered locally appropriate
7

decisions regarding the social, economic and ecological sustainability of the local government. Each Handbook contains
examples of good practice that the city has done and can be used as a source of inspiration for other cities in the
network.
This Handbook briefly describes the context of the overarching Five-City Network project whilst focusing specifically on
the Mamre community in Cape Town, providing an account of the projected changes in climate that are anticipated to
compromise the municipality’s basic services, functions and livelihoods of the various communities and public sectors
that fall within the City’s jurisdiction. The main aim of the development of this Handbook is to assist the local authority
and its key stakeholders in increasing adaptive capacity through the implementation of sustainable and smart solutions.
It should be noted that the Climate Resilience Handbook’s success is dependent on the commitment and followthrough of all key stakeholders.

1.3 Who should use the Handbook?
This Handbook has been designed and developed over a three year period together with a variety of key local
stakeholders. This involved undertaking a number of participatory processes aiming to provide guidance and steps for
the implementation of actions towards enhancing resilience to climate change for the City of Cape Town. It is targeted at
local government officials, sustainability practitioners in the private and public sectors, and in particular those in the field
of spatial planning and the built environment, whilst incorporating civil society organisations and decision-makers.

What is so special about this Resilience Handbook?
This Handbook represents a culmination processes that the City of Cape Town and key stakeholders have
undertaken in collaboration with ICLEI-Africa and the other local governments that partnered in the project,
to create a platform for discussion and engagement around multi-level, inclusive and integrated adaptation
solutions for increasing resilience to a changing climate. The contents of this Handbook are based upon
rigorous research, relevant data from a wide range of sectors, and stakeholders in Cape Town in order to
ensure wide and inclusive applicability to enhance implementation. .
The knowledge-base of this project, and Handbook, has been built upon:
• Science – downscaled climate models, desktop research
• Documentation – workshops, photographic evidence
• Anecdotal information – peoples’ real-life experiences and understanding
• Observations – by the ICLEI-Africa adaptation team, consultants and the stakeholders
• Participatory Action Tools – developed by ICLEI-Africa for use with the key local stakeholders to
ensure inclusion of the local specific needs and collaboration with the ICLEI-Africa team and the other
local governments in the project
As such, the Handbook comprises a unique and wide representation of climate change impacts, its
consequences and adaptation options for the City of Cape Town.

1.4 Suggested sources of information
Although this Climate Resilience Handbook is a stand-alone document, users are recommended to read other
documents and reports that have been developed through the undertaking of research, peer review and consultative
participatory processes. Some of these documents are listed below and are available to download at
www.ResilientAfrica.org.
Cape Town’s key stakeholders and decision makers can also benefit from reading the reports developed through project
processes undertaken with other participating cities, whilst also taking their success stories, challenges and lessons
learned into account continuously so as to avoid undertaking adaptation options that may not result in increasing climate
8

change resilience. ICLEI-Africa further recommends that the leaders of the project (both political and technical), and
participating local governments, (Walvis Bay Municipality, Namibia; The City of Cape Town, South Africa; Maputo
Municipal Council, Mozambique; Temeke Municipal Council, Dar es Salaam, Tanzania and Port Louis Municipal Council,
Mauritius) continue to communicate with each other, building on the network that has already been created throughout
the implementation of adaptation processes, and that they each also communicate with other cities and local
governments in the ICLEI Global Network.

Want to read for yourself?
All documents generated through the ICLEI-Africa Project Sub-Saharan African Cities: A Five-City Network
to Pioneer Climate Adaptation through Participatory Research & Local Action, are available for download
on www.ResilientAfrica.org.
Here you will find the following documents for each participating city:
• The Sector Risk Baseline Studies
• Local Level (for each participating local government) Climate Systems Reports
• The Climate Resilience Handbooks
• Stakeholder Workshop reports
• Local Interactive Climate Change Risk and Adaptation Prioritisation Training Tool (RAP)
• Local Interactive Climate Change and Climate Impact Training Tool (ICCCI)
• Results from a pilot project implementing retrofitting in the Mamre community
You can also download:
• The Mamre ceiling evaluation report
• A Climate Risk Concept paper developed for this project
• A Regional Climate System Analysis report developed through the use of historical climate data and
climate models providing projections on Climate Change over Southern Africa: Namibia, South Africa,
Mozambique, Tanzania and Mauritius respectively.

2. Adaptation: The road to increasing climate change resilience
One aspect of adaptation is the process of
preparing communities for the impacts
associated with climate change. It is
acknowledged that climate projections are to
some extent, an uncertain science. However, as
with all development issues, the key to effective
adaptation is to ensure that communities have
an understanding and the capacity to deal with
unforeseen changes and impacts.

Effective adaptation also needs to be strategic,
and measures chosen need to be well-founded
and based upon on existing local conditions and
contexts. The processes undertaken in the
development of this document are the first
important steps towards strategic adaptation
planning and effective implementation.

Sea-level rise is impacting communities on Cape Town’s west
coast, particularly where buildings have been constructed close
to the shoreline. Owners are struggling with foundation erosion
and have resorted to reinforcing the areas around their homes to
try to prevent further erosion. However, this has now led to the
fact that the beach is impassable to all residents at high tide.
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Adaptation measures at the local government level can be focused around five main areas to ensure
successful implementation:

1. Enhancing the adaptive capacity of decision-makers, planners and other stakeholders.
2. Mainstreaming adaptation into existing policies, plans and day-to-day operations of local government.
3. Understanding the socio-economic impacts of climate change, with particular concern for vulnerable
communities.

4. Promote and improve cooperation between stakeholders on multiple levels and ensure that all
aspects have been considered.

5. Understanding the full concept of climate related risk so as to assist in the prioritisation of climate
action.

Figure 2.1 Illustrated step by step process undertaken within the timeframe of this project to enhance
and improve climate adaptation and thereby increase climate resilience.
Each participating local government has completed the steps outlined in Figure 2.1 whilst developing, in a participatory
manner this Climate Resilience Handbook. All steps are well-documented in supporting literature and are referred to
within this Handbook. The next step required to enhance adaptation to climate change within the City of Cape Town is to
anchor this Handbook within the relevant government structures, (i.e. local, regional governments) and planning tools,
and to start implementing the identified adaptation options.
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Defining resilience within an urban context
Resilience is a system’s (social, economic or ecological) capacity to adapt to external changes without
losing its basic functions or ability to keep performing the same services within the changed environment.
Local environments are constantly fluctuating, but over time they become relatively stable with ecosystems
and environmental services working in equilibrium until there is some form of external disturbance exerting
pressure on that environment. Disturbances are a natural part of all environments, including natural
environments, taking place in the form of fire, drought, flooding and storms to name some examples. These
and other disturbances in the environment drive
plants, animals and people to adapt to those
changes in order to ensure survival. That
adaptation, and the ability to survive after such an
event is the first of two factors of ecological
resilience. The second is when a tipping point is
reached and an ecosystem begins to fail due to
increased, prolonged external pressures (such as
pollution, development disturbances, loss of
keystone species and changes in rainfall or
temperature patterns) due to the fact that species
within that environment are unable to adapt at a rate
that equals the levels of disturbance and begin to
decline.
For example, dams and reservoirs are essential to providing water to industries, communities and
individuals. Algae will grow naturally in these dams and in the right quantities actually help to filter out
impurities, thus improving the water quality. However, if the dam becomes polluted by, for example, fertiliser
run-off, the added nutrients in the water will fuel algal growth (also known as an algal bloom). This can
reach a point where there is too much growth and the plant matter starts to shade the areas underneath it.
The shaded algae then die, creating more nutrients and fuelling the growth of bacteria that breaks it down.
These bacteria use oxygen in their respiratory process and remove too much oxygen from the water and
create an anoxic environment which then kills more algae. This cycle continues until a tipping point is
reached where the ecological resilience of that ecosystem is compromised. The system can no longer cope
with the changes and the water quality deteriorates so much that it cannot be used for public needs, such
as consumption, without being treated, adding to expense. The stress of added costs puts pressure on the
economic and other related system’s resilience, as poor water quality poses health risks that can
undermine the social system.
Resilience to a cause of impact can be difficult to measure, and while ecosystems in general are relatively
tough, if a tipping point is reached causing a system to go into decline and lose its functionality, it can be
very difficult to rectify and may take many years with huge financial costs. In the face of climate change this
is an increasing worry. Climate change models and projections agree that average global temperatures will
increase in the future and rainfall patterns will change, resulting in some regions getting more rain, and
others less. As temperature and water are driving forces in ecosystem functionality, we need to consider the
worst-case scenarios in order to attempt to remove as many environmental stresses as possible in efforts
to make our ecosystems resilient to these projected changes.
Ensuring ecological resilience is necessary not only in terms of conservation but for human safety and
security as we make use of numerous ecosystem services and that which they provide, such as clean
drinking water, building materials (wood, thatch) and food. Without effective adaptation and increasing
ecological resilience, we are likely to lose these services to our cost.
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Figure 2.2. The five milestones to climate resilience following the identification of a local government
champion.
Increasing resilience to a changing climate is an ongoing process. As we cannot know all that may change, it is
important to re-evaluate and acknowledge where weaknesses and strengths are and keep all stakeholders informed.

Interconnectivity, continuity and local relevance
Everything in this world is connected. Building resilience means considering how social, economic and
ecological systems – the three pillars of sustainable development – are interconnected. The human world
is dependent upon the natural world, and human activities inevitably impact upon the world’s ecosystems.
Major changes in one of the systems will therefore have some sort of effect on the other. This is also true
at the local level. The projected changes in temperature for Cape Town is anticipated to result in, for
example, increased intensity of rainfall in winter. People living in poor housing conditions will then
experience intensified difficulties in terms of keeping warm and dry during the winter season. The demand
for energy for heating is expected to increased, hence the pressure on energy resources will increase too,
like electricity (which is largely coal-based in South Africa), paraffin and fire wood. Fuel emissions will
then increase, further adding to the warming of the climate. Households will be required to spend more of
their income on heating, or if they can’t afford if, will be more at risk for suffering negative impacts of cold
and damp living conditions, for example poor health and reduced ability to work or attend school. Any
measure to tackle the consequences of this should therefore consider the cross-sectoral impacts, and the
interconnectivity of systems and events. This will also make it easier to identify opportunities and to
reduce risk.
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Due to the ever-changing nature of the urban environment, adaptation should be a way of doing things
and not an add-on to the to-do list, or an afterthought. It requires changing the way of thinking, planning
and acting. Adaptation will therefore never be a complete process. It requires constant monitoring and
evaluation in order to ensure effectiveness and appropriateness. Adapting continuously and planning for a
wide range of scenarios, to avoid maladaptation, will thereby increase resilience to climate change.
Whether it involves staff capacity-building, technical innovations or legislative frameworks, it is essential to
bear in mind that the higher adaptive capacity these measures have, the better able they will be at dealing
with the unforeseen. The concept of continuity hence applies to all aspects of an effective adaptation
process: planning, implementation, monitoring and evaluation.
Since there is no blue-print for ‘correct’ adaptation, especially at the local level, local relevance is what
gives an adaptation strategy or an action plan its edge. Local knowledge, data and social networks are
essential for the success of any adaptation measure and for building resilience at the local level. Plans for
adaptation therefore need to be developed where they will be implemented, as no two areas are the same,
influenced by exactly the same scenarios. Local governments all have different spatial plans, land use
practices, social demographics, governance structures, infrastructure and service delivery, while also being
embedded in their unique histories and heritages. To ensure relevant and effective adaptation measures,
all of these factors need to be considered for them to be locally relevant, keeping the understanding and
implementation of all actions undertaken at the same level.

2.1 An array of adaptation options
Identifying and prioritising adaptation options - representatives from local
communities, local government departments and interested technical experts
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Cities are dynamic areas, used for a multitude of different functions daily, as people go about their work, home and
recreational lives. As climate impacts on all aspects of the city’s functionality and environments, it is an ongoing and
challenging task to identify which potential adaptation options will have the most benefits whilst using scarce economic
resources most effectively. Whichever options are identified, it is imperative that there is buy-in from the local
communities involved, as well as local, and in certain instances, national governments to ensure seamless running of the
chosen project(s).
Having communities involved can have the effect of giving them a vested interest and the will for success of the overall
project and can lead to them forming committees and groups to help the adaptation process. Naturally there will be
options that require strong infrastructural changes or reviews of government practices which cannot be achieved by
community action. However, without community buy-in, these options can easily suffer costly delays, or fail in their
entirety. When reviewing potential options for adaptation, it is therefore essential to include key stakeholders and take
their opinions into account.

3. Climate change projections for Africa
Below follows a brief summary of the projected climatic changes for Africa, South Africa and Cape Town. More detailed
information can be found in the Climate System Analysis Reports for Southern Africa and the downscaled climate
change report for Cape Town.
Although there are some uncertainties surrounding the understanding of Earth’s complex systems, there is strong
evidence in current literature and climatic measurements to demonstrate that, as a result of increasing green house gas
emissions, atmospheric and sea surface temperatures are rising. As a result we can expect impacts on our
environmental, social and economic systems. In some cases these impacts are anticipated to have severe
consequences for people’s livelihoods as well as governments’ ability to maintain basic service delivery, as is the case
for Southern Africa.
Due to increasing atmospheric and sea surface temperatures we can expect a number of climatic changes
that will impact upon the Earth’s social-ecological systems:

•
•
•
•
•

Changes in rainfall and precipitation patterns (flooding and drought),
Increases in temperature,
Increasing frequency and intensity of storm surges or extreme events,
Increasing average global sea levels due to melting glaciers and thermal expansion, and
Changes in wind speed and direction.

Although Africa is a continent with abundant natural resources it still remains the most underdeveloped continent
globally. Development is slowed by extreme poverty, poor access to water, sanitation and health services, and
inadequate food supplies (Sandbrook, 1985). Such ‘multiple stresses’, including limited access to capital, complex
governance and institutional dimensions, and ecosystem degradation, make the continent particularly vulnerable to the
impacts of climate change (IPCC, 2007). Africa’s one billion people will unfortunately bear the burden of a three-fold
population-based risk of suffering adverse effects of climate change compared to the global total. As stated in the Stern
Review (2006), the consequences of a changing climate will be most severe and widespread among the Sub-Saharan
African population, and issues of water scarcity, health and malnutrition are likely to be exacerbated.
The following projections for changes in temperature, rainfall and precipitation and the frequency and intensity of severe
weather have been made for Africa:
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Temperature:
A rise in temperature between 1 and 3°C is anticipated by 2050,
Increases in warm spells over Western and Southern Africa has been
observed,
The number of extreme cold days are declining,
Mean sea surface temperatures are anticipated to increase between 1.5°C
and 6°C by 2100, and
The warming trend is likely to change precipitation patterns.

•
•
•
•
•

Rainfall and precipitation:
A 10 - 20 per cent decline in rainfall is anticipated by 2070,
River water-levels may fall by 50 per cent by 2030 in various parts of Africa,
and
Climate change projections indicate that 230 million Africans will experience
water scarcity by 2025 as a result of declining water resources and increasing
constraints on water resources.

•
•
•

Frequency and intensity of severe weather:
Over the next 50 years extreme weather events are anticipated to increase in
frequency and intensity on the African continent,
Tropical cyclones (typhoons and hurricanes) will likely become more intense
with larger peak wind speeds and heavier precipitation, and
There are strong indications that paths, intensity and frequency of strong
storm and wave events will be affected by climate change leading to extreme
rainfall events.

•
•
•

3.1 Climate change projections for South Africa and Cape Town
South Africa has one of the world’s highest rates of greenhouse gas emissions (in the top 20), mainly as a result of a
high coal dependency for energy production. The country is also likely to be hit hard by the projected changes in the
global climate, with impacts ranging across a variety of sectors.
Climate change projections for South Africa include:
•

•
•

The average temperature is projected to increase by between 1 and 3°C,
and up to 4°C in the interior of the country. Daily maximum temperatures
are also expected to rise, resulting in an increased numbers of hot days
(Fairhurst, 2009 and DEAT, 2009).
Average rainfall is projected to decrease by 5-10%, and despite regional
differences, there will be a net drying effect (UNFCCC, 2009).
South Africa can also expect increases in extreme weather events, for
example flooding, heat waves, heavy rainfall and increased wind speeds
(DEAT, 2009).

A reduction in the availability and reliability if rainfall, can severely threaten the bulk water supply and add to the already
pressured water supply systems, possibly resulting in serious water shortages. As a result of increasing temperatures
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South Africa can also expect negative impacts on the population’s health, such as dehydration (heat waves in
combination with water shortages), increases in vector and water-borne diseases, as well as direct impacts such as
injuries or fatalities caused by floods, fires and other climate-related risk scenarios. Increasing temperatures are also
anticipated to change terrestrial and marine ecosystems, and possibly biodiversity losses.
The following climate change impacts have been projected for Cape Town:
The Western Cape is undergoing a significant warming trend, and temperature increases are expected for maximum and
minimum temperatures. Rainfall intensity is likely to increase, but the total amount of rainfall to decrease, with generally
drier conditions to follow. Greater evaporation rates are anticipated (due to increasing temperatures) which will increase
drought incidence and intensity (Midgley et al. 2005; DEAT, 2010).
Increases in temperature: May lead to increases in the frequency and intensity of fires, prolonged dry-spells, more hot
days, increased evaporation, and water stress.
Sea-level rise: Temporary and permanent inundation can damage coastal infrastructure and resources, cause saltwater
intrusion in wetland ecosystem, flood stormwater systems and cause flooding further inland.
Extreme weather events: An increased frequency and intensity of extreme weather events is to be expected, which
increases the risk of damage to infrastructure, natural resources, and dangers to health and livelihoods. Extreme events
are also costly for local governments who need to reduce risks, mitigate damages and respond to crisis-situations
(Mukheibir & Ziervogel, 2006).

Mamre’s vulnerabilities to climate change
Mamre is a poor community north of Cape Town,
located about 13km inland from the Atlantic Ocean.
Winter conditions are more severe than in many
other areas of Cape Town, experiencing very cold
temperatures, and in summer, particularly hot days.
Coupled with other challenges facing the livelihoods
of people in Mamre, the significant fluctuation in
temperature – which is anticipated to increase due
to climate change – poses a direct challenge to
sustaining adequate housing conditions and
physical as well as mental well-being.
Without the financial resources to upgrade their houses in order to adapt to these temperature changes,
this community will have to spend more of their limited finances on heating and blankets in the winter, and
fans in the summer. Without doing so, they become more vulnerable to illness which in turn leads to further
financial instability through being unable to work, and for children, to attend school, further entrenching
them into poverty.

3.2 Governance tools and institutions relevant for adaptation to climate change
Climate change adaptation frameworks and strategies for local governments should be situated in the context of other
locally relevant governance tools. Identifying synergies and win-win situations between these different tools is part of
building long-term resilience to climate change and its associated impacts, whilst enhancing existing capacities and
efficiency. It also helps reduce the risk of unnecessary misallocation of often limited resources through repetition and
duplication.
The development of the City of Cape Town climate impacts and Sectoral Risks Baseline Study included a thorough
assessment of existing strategies and policies relevant for managing sustainability and building resilience for South
Africa. Some of the national key tools and institutions identified are:
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International obligations
• South Africa has signed the United Nations Framework Convention on Climate Change (UNFCCC) and the
Kyoto Protocol. South Africa also undertook to further reduce its greenhouse gas emissions at the Conference
of the Parties (COP) on climate change in Copenhagen 2009.
National context
• National Environmental Management Act (NEMA) of 1998: Regulates co-operative environmental
governance, principles for environmental decision-making, and co-ordination of the state’s environmental
governance.
• National Water Act of 1998 and the National Water Resource Strategy: Provides the framework for
managing water demands and meeting water needs to ensure that South Africa meets its development goals.
• Municipal System Act of 2000: Provides the core principles, mechanisms and processes necessary for
municipalities to move towards social and economic upliftment.
• Disaster Risk Management Act of 2002: Focuses on preventing and reducing the risk of disaster, mitigating
their severity, emergency preparedness, and rapid and effective responses to disaster events and post-event
activities.
• Integrated Coastal Management Act of 2008: Aimed to establish integrated coastal management and to
promote the coastal environment, protect its natural attributes, and to ensure that the use and development of
coastal resources is socially, economically and environmentally sustainable.
City of Cape Town sustainability strategies
• Integrated Metropolitan Environmental Policy (IMEP) of 2003 and revised in 2008: The IMEP is a
statement of intent, a commitment to certain principles and ethics and to the development of sectoral strategies
which will detail goals, targets, programmes and actions needed to ensure sustainable resource use and
management of this unique environment for the benefit of all communities.
• Coastal Zone Management Strategy of 2003: Aligned with the principles of integrated coastal management,
and developed to ensure that Cape Town’s coastal areas and resources are protected, enhanced and
optimised.
• Biodiversity Strategy of 2003: Framework for a consolidated approach to protect and enhance Cape Town’s
biodiversity.
• Energy and Climate Change Strategy of 2007: Designed to improve energy efficiency, energy supply options,
guide transport issues, and promote growth by developing cost-efficient energy provision.

4. Risks for the City of Cape Town and Mamre community
During the undertaking of a number of participatory action consultative workshops and focused questionnaires within the
context of the ceiling retrofitting pilot project, the local key stakeholders discussed the projected increases in temperature
and its impacts on the local community, and how retrofitting houses can both mitigate greenhouse gas emissions
and function as an adaptation measure by enhancing the resilience of household livelihoods.

Members of the Mamre community participating in the questionnaires designed to identify risks and benefits for
the retrofitted ceilings project. (Images: ICLEI-Africa)
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4.1 Reasoning with risks
Climate ‘risk’ as a concept should be viewed in a holistic manner to consider the impacts of climate change over a range
of sectors and disciplines. It is imperative that the planning and implementation of actions to minimise climate risk
sustains a holistic approach, in order to choose the most locally appropriate action. A comprehensive risk analysis
should consider the environmental, institutional, political, social and economic/ financial spheres for each
impact and their chosen actions.
As stated in the Climate Risk Concept Paper, a stand-alone publication to build capacity of key stakeholders at the local
government level, risk refers to the probability of a climate-related event occurring, multiplied by the cost to people and
the things they value. Although risk is part of everyday life, most people are averse to it and consider risk reduction
unnecessary. In terms of risks associated with climate change, it is important to understand and acknowledge that
determining the probability and ways in that such risks will have an impact is difficult. This is because climate change risk
is:
• Peculiar: It is difficult to grasp and relate to (abstract concepts)
• Of an unprecedented nature: A global phenomenon caused by the accumulation of individual actions, accompanied
by high levels of uncertainty
• As a result of the two, it is potentially damaging, and especially to areas and countries already faced with significant
social, environmental and economic challenges.
It is imperative that local governments and the key stakeholders adequately understand the concept of climate change
risk, as this forms part of the foundation for making appropriate and realistic decisions for adaptation (Cartwright, 2012).

Health and climate change
It is widely accepted that the projected changes in climate will impact
on health and livelihoods both in the short and long-term. This is true
in particular for people living in poverty and in poor housing
conditions with inadequate access to basic services.
The projected changes in climate for Cape Town includes an
increased frequency of extreme weather events, such as heavy
rainfall, strong winds, prolonged heat waves and flooding, a general
increase of rainfall in winter and strong winds and high temperatures
in summer. This means not only increasing demands on infrastructure, such as roads and stormwater
systems, but also increased stress on people already living in insecure and unsafe conditions.
For example, heat or heavy rainfall makes transportation to clinics and other medical services more
difficult, and if the road infrastructure is compromised by impacts of climate change, this further adds to the
transportation issue, possibly further reducing accessibility to heath care services.
People suffering from illness are likely to experience increased hardships during extreme weather events
and prolonged periods of heat or rainfall, with consequences such as discomfort, dehydration, the
increased risk of infectious diseases (to which the young and elderly are particularly vulnerable), colds,
influenza and tuberculosis. Poor living conditions will further exacerbate these issues. Colder winters and
hotter summers will also require more energy to heat and cool houses, which may increase the
dependency on energy sources like paraffin and firewood, and illegal electricity connections. Potentially
dangerous energy sources add to the risks of household and community health due to, for example fires,
paraffin poisoning and respiratory illnesses.
Compromised health will result in the reduced ability to work or go to school, which has dire long-term
impacts on general livelihoods and poverty alleviation. It is therefore crucial to address the health aspects
on climate change as part of adaptation strategies and building resilience.
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4.2 Climate-related risks to service sectors
Through a consultative and participatory process, combined with scientific research, (i.e. documented impacts and
effects, local anecdotal information and service provider experiences), key stakeholders from within the City of Cape
Town have identified the prioritised climate-related risks per service sector. Interactive engagement processes resulted in
the effective prioritisation of climate-related risks pertaining to local service sectors. The most prioritised risks are
outlined below (a complete list of the identified risks can be viewed in Annex 1).
Water and sanitation

Livelihood impact

Increased demand on fresh water (due to a
growing population and prolonged heat waves).

Decreased availability of fresh water supply having impacts on health,
livelihoods and businesses.

Increased surface water evaporation.
Transport
Damage to transport infrastructure as a result of
extreme weather events and increased
temperatures.

Transport blockages and transport cancellations reducing access to basic
services such as clinics, and compromising travel to and from work.

Health
Increased temperatures can cause discomfort,
dehydration, dizziness and heat-stress.

Illness often requires costly healthcare and reduces the number of days
worked, having an impact on the individual and household economy, as
well as prevents the young attending school, which negatively impacts
poverty alleviation in the long-term.

Increased temperatures and reduced access to
fresh water can cause increases in vector- and
water-born diseases.
Vulnerable individuals, such as those with
compromised immune-systems, are susceptible to
variability in temperature, dampness and air
pollution.
Energy
Increased demand on energy for heating and
cooling of homes.

Increases costs for households, increased discomfort during hot and cold
periods, exacerbated health problems, increased dependency on cheap
(and dangerous) energy sources such as firewood and paraffin, increasing
direct health risks.

Increased energy demands from a growing
population.

Table 4.2.1. Prioritised risks and impacts relating to climate change for the City of Cape Town.
For choosing and implementing appropriate adaptation options, these risks and their impacts must be considered in
order to ensure that the adaptation strategy is holistic and that it accounts for all levels of society. Risk management is
also pivotal when considering the interconnectivity between different systems, events and actions.

5. Urban retrofitting and local livelihoods
This section of the Climate Resilience Handbook discusses retrofitting as an adaptation option, and the results from the
pilot project in Mamre.
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The discussions in the workshops focused on the anticipated changes in temperature for Cape Town, and the specific
implications for Mamre and its people. For the context of the overarching project, Sub-Saharan African Cities: A Five-City
Network to Pioneer Climate Adaptation through Participatory Research & Local Action, it is important to mention that the
City of Cape Town is proactively addressing other climatic variables as well, for example sea-level rise, flooding and
impacts on ecosystems and the local biodiversity – all on a City-wide level through various line departments and in terms
of long-term strategic panning and policy development.
A City Adaptation Plan for Action (CAPA) final draft was developed in 2009 (Fairhurst, 2009) and has subsequently been
fed into the directorate and sector plans throughout the City (Price, 2011). The City’s biodiversity management and
integrated coastal zone management are also at the forefront for adaptation and sustainable resource use, all of which
deal with climatic variables, risks and impacts holistically.

5.1 Retrofitted ceilings for the Mamre community
Mamre is a small community on the northern boundary of Cape Town. Many of the community members suffer from the
conditions of poverty and lack adequate housing and access to services. Many households in Mamre, just like many
other communities in Cape Town, struggle with energy poverty, meaning that they lack the financial resources to get
enough energy to meet their basic needs. Energy poverty also reinforces the entire poverty cycle and is therefore crucial
to address in order to improve peoples’ livelihoods. For example, the inability to provide sufficient warming and cooling
has negative impacts on health, resulting in increased medical costs
and reduced number of days worked or school attended. Increasing
electricity prices also add to the dependency on cheaper and more
dangerous alternatives, like paraffin or illegal connections.
The retrofitting of ceilings in 240 RDP houses in Mamre was a pilot
project led by the City of Cape Town to assess the benefits,
challenges, opportunities and issues associated with such a project.
The installment of ceilings is often considered an intervention to
improve thermal efficiency, however it is important to understand the
wide range of benefits in terms of improving households’ and
communities’ livelihoods and resilience that are generated from this particular retrofit intervention.

Image: ICLEI-Africa

• Houses would stay warm longer using the same amount of energy.
• Their energy-usage becomes more diversified, energy previously used for heating could now be used for other
•
•

things, for example electrical appliances.
The households could choose to spend the money they saved on other items, for example food.
The use of dangerous heating sources, such as firewood and paraffin, were reduced.

Households were to a larger extent able to choose how they spent their income, meaning that there is more disposable
cash available to be used wherever needed, hence increasing their economic resilience.
The pilot project also showed that the installation of ceilings resulted in multi-faceted benefits for the participating
households, reaching beyond the houses’ thermal efficiency:

• Negative impacts from wind and rain dropped from 66% to 9% and 64% to 2% respectively. This is significant
•
•
•
•

considering the projected climatic changes for Cape Town which show an increase in extreme weather events.
Negative impacts of cold weather events dropped from 54% to 3%.
80% of residents stated that since the installation of the ceilings, they suffer less from heat waves in the
summer months, and experience less headaches, dehydration and dizziness caused by heat.
45% of residents experienced a reduction in dampness, but still state that this is a problem as damp still
penetrates through uninsulated and unplastered walls.
67% of residents experience improvements in household health, such as fewer chest infections, colds and flu
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as well as a significant reduction in TB infections.

• The occurrence of asthma and other respiratory illnesses have been reduced as a result of decreases in the
use of fires and paraffin for heating, and improved thermal efficiency.

• In terms of mental health, 86% of the households are happier or much happier due to the improved living
conditions, and also as a result of working together as a proactive community.
The pilot project included the use of local labour and skills training, and ensured the long-term employment of eight
workers that are continuing ceiling retrofitting in the greater Atlantis area.
Considering the wide-ranging positive results and benefits, given the relatively low cost of the project for the City of Cape
Town, it becomes essential to explore retrofitting on a wider scale to address not only changes in climate, but the urgent
issues of improving health, livelihoods and tackling poverty in the City’s underprivileged communities. (Phillips et. al.
2011).

Retrofitting as an adaptation option
Retrofitting refers to the upgrading of existing urban infrastructure to meet
the changes in biophysical, social and economic circumstances associated
with the projected climate changes. Pivotal to the concept of retrofitting is
the urgent need to ensure safe and healthy living conditions in a dynamic
and rapidly changing urban environment. Issues such as urban migration,
energy security and poverty alleviation are therefore interlinked with
changes in local climate conditions, where cities essentially have to provide
increased services from lesser resources to meet the needs of a growing
population and more extreme climatic conditions. One could say that
retrofitting is the enhancement of existing infrastructure (houses, roads,
harbours, sewerage systems etc.) and an improvement of its resilience to
expected, as well as unexpected, risks, shocks and trends, and in particular
those associated with climate change.
Benefits to retrofitting:
Small footprint – In comparison with building
• 	
  
new infrastructure, retrofitting generally requires fewer
resources than undertaking a completely new project.
Cost efficient – Retrofitting can be used to
•
make costly infrastructure less expensive. For
example, a poorly built road will require more
maintenance in the future than a well-built road taking
long-terms risks and impacts in consideration. By
Images: ICLEI-Africa
preparing road infrastructure for harshening climate
conditions now, they will cost less in the future.
Improving livelihoods – Poor municipal infrastructure and housing conditions have negative
•
impacts on health and general well-being, and sustains the cycle of poverty in poor communities.
Energy efficiency – Poorly insulated houses use more energy for heating and cooling than a
•
properly insulated house. By requiring less energy the household would save money and reduce the
total household emissions. Retrofitting on a larger (city) scale would therefore have a significant impact
in terms of reducing greenhouse gas emissions and costs.
Improving resilience – Retrofitting contributes to improved resilience on many levels. For
•
example: 1) More stable and secure livelihoods (in terms of improved health and living conditions on a
household level), 2) Reduced costs and risks associated with extreme weather events (e.g. roads,
storm water systems and energy infrastructure better able to withstand extreme weather conditions), 3)
Efficient use of resources (reductions in water and energy use as well as waste production).
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6. SMART Goals
SMART stands for Specific, Measurable, Achievable, Realistic and Timeframed, and is a tool to set feasible goals and to identify the different steps
that are necessary for their implementation. Goals that are too abstract are
difficult to break down into actions, and can leave decision-makers and
practitioners feeling ‘lost’ in terms of how and who should initiate the
implementation process. It is imperative that when a goal is set, key steps,
responsibilities, time frames and budgets should be at least approximately
determined.
The proposed options (listed in the box below) will be designed for implementation through setting SMART Goals and
breaking them up into deliverables and actions with assigned responsibilities. Some of the adaptation options will require
further research and information before they can be taken to the implementation stage. The chosen adaptation options
here should also be subject to a Cost-Benefit Analysis (CBA), bearing a holistic approach to risk in mind, to test their
viability in the short- medium- and long-term.

These local adaptation options have been entered into the online tool developed by ICLEI-Africa specifically for this
project, in order to prioritise and refine your SMART Goals. The City of Cape Town now needs to finish this online
process by determining specific deliverables, actions, outputs responsibilities and timeframes in order to receive a report
delivering the SMART Goal reports crafted to your local specifications and situation.
In order to carry forward the retrofitted ceilings pilot project to other areas, the proposed SMART
Goals for the City of Cape Town to develop, based on the consultative process are:
1. Quantify community savings due to retrofitted ceilings. Conduct studies in order to quantify the
benefits to retrofitted households and the impact on livelihoods. Determine where money saved on heating
and health issues, is spent and if income has improved through a greater number of work days.
2. Determine the effects on the health and education sectors. If, as has been stated, Tuberculosis
has significantly declined in the Mamre community due to the benefits of retrofitting, determine the value to
the health sector financially and in terms of pressure on available resources. Similarly, determine if school
attendance and grades by Mamre children have increased through improved health.
3. Conduct further research into thermal efficiencies of insulated ceilings and coordinate future
efforts together with existing City and bilateral groups. Link further research and retrofitting options to
groups such as Think Tank, Section 79, Sustainable Energy Africa and SouthSouthNorth. This will allow
for the provision of robust thermal efficiencies and technical data on energy performance.

7. Monitoring and evaluation
Monitoring is important for gauging if the adaptation strategies and the implemented actions work as anticipated, and to
what extent they are successful. It is also a mechanism to ensure that implementation is taking place as planned and
agreed. Evaluation means that each step or action that is implemented is being assessed, as well as the overarching
strategies. Bearing the continuity of resilience in mind, the monitoring and evaluation process is a key component to
ensure efficient use of resources and processes. It prevents unnecessary repetition and helps improve the quality and
scale of the resilience-building.
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Monitoring and evaluation should be built into the plan or strategy from the start, which should include a monitoring and
evaluation framework, defined roles and responsibilities, a documentation protocol and a programme for evaluating
results. Monitoring should be carried out throughout the entire process, while evaluation happens at strategic points in
the process, and the timing of these should be included in the original planning. Monitoring and evaluation should also
be budgeted for, and be carried out by skilled professionals. A good test for effective monitoring and evaluation is to ask,
”What has changed since the project was implemented?”.
The SMART Goals are ideal for monitoring and evaluation as they are systematic, measurable and have clear outcomes
and outputs. In order to evaluate impacts and success, there also has to be baseline data, in other words something to
compare with. The Baseline Study for Cape Town is a good starting point, but further ongoing documentation will be
required. Documentation can take various forms, ranging from photographs to meeting notes to physical improvements
in infrastructure.

8. Capacity-building
Adaptation entails more than addressing the risks associated with climate variability. As the climate is changing, so too is
the operating environment for local governments. Decision-making processes must therefore incorporate support and
capacity-building of staff to identify the risks and opportunities that arise from changes in the biophysical and political
climate.
“Acknowledging	
   complexity	
   and	
   uncertainty	
   as	
   relevant	
  dimensions	
   in	
   policy	
   and	
   decision-‐
making	
   regarding	
   the	
   management	
   of	
   climate	
   change	
   impacts	
   requires	
   a	
   high	
   level	
   of	
  
sophis(ca(on	
  from	
  the	
  risk	
  management	
   process	
  and	
  those	
  involved.	
  Although	
   councils	
  have	
  
systems	
   to	
  deal	
   with	
   change	
  in	
   the	
   short	
   term,	
  planning	
   rarely	
   incorporates	
   predic(ons	
   for	
  
clima(c	
  varia(ons	
  in	
  the	
  medium	
  to	
  long	
  term.” (CCP Adaptation Toolkit, 2008.)
The goal is to capacitate decision-makers and officials to think and act proactively to harness such opportunities or
mitigate any risks, and not to be passive observers with reactive responses. In this project ICLEI-Africa has been
working with the five local governments to build such capacity through the development of this Resilience Handbook, as
well as other resources, which benefits from the experiences from the project’s process and the cities’ local knowledge
and specific capacity.

8.1 What has been achieved so far?
The Durban Adaptation Charter for Local Governments
At the COP 17 in Durban 2011, Cape Town signed the Durban Adaptation Charter for Local Governments to “commit and
upscale action to accelerate their adaptation efforts” by committing to a number of clauses:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Mainstreaming adaptation as a key informant of all local government development planning.
Understand climate risks through conducting impact and vulnerability assessments.
Prepare and implement integrated, inclusive, long-term adaptation strategies designed to reduce vulnerability.
Ensure that adaptation strategies are aligned with mitigation strategies.
Promote the use of adaptation that recognises the needs of vulnerable communities and ensures sustainable
local economic development.
Prioritising the role of functioning ecosystems as core municipal green infrastructure.
Seek the direction of direct access to funding opportunities.
To develop an acceptable, robust, transparent, measurable, reportable and verifiable (MRV) register.
Promote multi-level and integrated governance and advocate for partnerships with sub-national and national
governments on local climate action.
Promote partnerships at all levels and city-to-city cooperation and knowledge exchange.
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Through the development of this document, and through the participatory research process of this project, a lot has
already been achieved in terms of preparing for adaption building resilience in Cape Town.
Cape Town has:
• Demonstrated international commitment: South Africa signed the United Nations Framework Convention on
Climate Change, and has also signed the Kyoto Protocol. By signing the Durban Adaptation Charter, Cape Town
has elevated its efforts to reduce its vulnerability to climate change. Such significant commitments provide Cape
Town with a solid institutional platform for enhancing resilience and planning for adaptation to climate change.
•

Started the process of mainstreaming adaptation into government planning: The participatory research
undertaken through this project has contributed to making adaptation a priority for Cape Town.

• A framework and the first steps for developing and implementing a comprehensive adaptation strategy and
action plan: This Handbook is the first step and also outlines a clear structure for the strategy and initial actions.
• Included the needs of vulnerable communities: A key part of the process leading up the development of this
Handbook was the participation of the Mamre community. The Stakeholder Platform has brought together
representatives from these groups with government officials and other key stakeholders.
• Given priority to sustaining and enhancing local ecosystems: Cape Town is a member of Local Action for
Biodiversity (LAB) and has developed a Biodiversity Strategy that outlines a consolidate strategy for protecting
and enhancing Cape Town’s biodiversity and ecosystems.
• Promoted and engaged in multi-level partnerships, locally and internationally: The Energy and Climate Change
Action Plan objectives are:
• City-wide: 10% reduction in electricity consumption by 2012, off a ‘business as usual’ baseline
• City operations: 10% reduction in energy consumption by 2012
• 10% renewable and cleaner energy supply by 2020. Meet growth in electricity demand with a cleaner/
renewable supply
• Build a more compact, resource-efficient city
• Develop a more sustainable transport system
• Adapt to and build resilience to climate change impacts
• Improve the resilience of vulnerable communities
• Enable local economic development in the energy sector
• Access climate finance
• Raise awareness and promote behavioral change through communication and education
• Recruit staff; undertake research and development; establish data management systems; conduct monitoring
and evaluation; update plan annually

9. A framework for action
This section is a guide to identify the necessary steps and tasks for kick-starting the implementation of the chosen
adaptation options. The ultimate aim is to increase resilience for the cities, to maintain and improve infrastructure and
service delivery, and to ensure that peoples’ livelihoods are secure.
Step 1: Acknowledge what has already been achieved
By participating in this project and being at the forefront of ecosystem management and adaptation to climate change,
Cape Town has already built the foundation for implementing resilience. This Handbook is a result of a participatory
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process, and the adaption options, risks and vulnerabilities were identified and prioritised by the stakeholders. The steps
that have been taken and the knowledge gained has put the city in a position to adapt to an uncertain future through
climatic changes. This means that Cape Town can start immediately defining the various steps for
implementation.
Step 2: Identify resources needed to start making decisions
It’s a good idea to start with a focus group with some key people, including technical experts and community
representatives. Knowing the resource requirements to implement any particular action should help to determine who
should be included at this level. Think about what needs to be done and who would be the best people to implement this.
You might need to have a brainstorming session, or some funding for a site visit, or more research. It is imperative that
the focus groups make tangible decisions concerning the identified adaptation options.
Step 3: Determine who the key stakeholders are
Who should be included in this process? Who has the necessary expertise or first-hand experience? Perhaps an
external consultant should be brought in. What kind of political buy-in do you need? Remember that climate adaptation
crosses multiple sectors so stakeholders need to be determined for every sector. As there are multiple impacts on each
sector, each impact will need an action in order to move towards resilience, so again, examine who will be relevant and
necessary to implement these and where necessary, identify appropriate specific stakeholder groups.
Step 4: Consider already existing institutional documents
It is imperative to consider laws, policies or frameworks at an early stage. This has multiple benefits such as avoiding
repetition, ensuring a holistic approach to the task at hand, and exploring synergies, which can reduce both cost and
time. Laws already in place form a solid basis from which to further mainstream climate adaptation within the local
government. Funds can then be disbursed in the most effective way, resources are correctly allocated and the collective
thinking is not diluted. Working with existing institutional documents will enhance the end result of implementation and
action. The South African legislature already recognises the importance of the environment as well as climate change,
which will make implementing adaptation options more feasible through the many supporting departments.
Step 5: Analyse costs and benefits associated with the adaptation options
In order to define how much funding is required to implement the adaptation option, the costs must be analysed and
weighed against the benefits. Know the intricacies of what the costs involve and what benefits they will deliver - and the
time period involved. This will allow you to choose the best course of action by weighing up the pros and cons for each
option. Certain actions may bring short-term relief and others, much longer term. Bear in mind that future maintenance
costs should be included and assess whether the long-term costs will outweigh the benefits. Where this happens, it
would be advisable to re-evaluate your actions and prioritise them again. Having a long and dynamic coastline
frequented by extreme climatic events, and facing pressing development needs paired with a growing population, Cape
Town is particularly vulnerable to climate change impacts, therefore cost of inaction is likely to be very high as time
passes.This step should result in an estimated budget for the chosen adaptation options.
Step 6: Use the SMART Goal online tool
Using the SMART Goal online tool at www.ReslientAfrica.org you are required to break each goal into actions,
deliverables, outcomes etc. and assign timeframes and measurable items. This action is perhaps the most important one
so don’t rush this! The local government Climate Champion together with the key stakeholders must together spend
adequate time and brainpower on the SMART Goals, which will reduce the cost and time further down the line of
implementation. Bear in mind when identifying your goals the definition of the SMART Goals. They are required to be
Specific, Measurable, Achievable, Realistic and Time-Framed.
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Step 7: Identify mechanisms for monitoring and evaluation
This step means that you should decide on an overarching mechanism for monitoring and evaluation. It is a way to
ensure follow-up of decisions and action, and to properly record the process. Keep your end goal in mind along with the
actions being undertaken to reach the goal. Look at where in the process it is necessary to update other stakeholders,
determine who is responsible and communicate both successes and failures. Focus on lessons learned and proper
communication of these to relevant stakeholders so as to avoid repetition of mistakes, but also to capture and duplicate
success.
Step 8: Incorporate capacity-building
Adaptation is an ongoing process, and key to resilience is a system’s adaptive capacity. This means that stakeholders,
decision-makers, officials and anyone involved in the implementation process should understand these concepts and
how they transform into practice in terms of their specific tasks. To enhance peoples’ adaptive capacity, and to ensure
that adaptation becomes a way of doing things, and not an add-on, you need to build capacity to strengthen the
institutional resilience.
Step 9: Align with CEPA
How to incorporate CEPA (Community, Education and Public Awareness) into the process should be considered at an
early stage. Who should the process be communicated to? Where is the need for education and awareness? What are
the key messages that we want to communicate regarding this particular process? Do we need a public face or a
specific campaign? Good communication throughout all the municipal departments will achieve the necessary
maintenance and responsibility required to make these initial steps have a more resounding influence.
Prepare checklists with designated tasks for stakeholders to complete. It is essential that they are able to choose the
steps that need undertaking in order to effectively implement the chosen adaptation options. Keep communicating
between all stakeholders and keep to deadlines as far as possible.
Task

Person responsible

Timeframe

Task complete

Having undertaken this process it is important to look at the adaptation cycle again and evaluate if 1) it is realistic that
the goals will be achieved and the adaptation option successfully implemented? 2) Determine how these steps will make
Cape Town a more resilient city. The steps should also consider that adaptation is a continuously evolving process that
must take dynamic social, political, economic and ecological systems into account.

10. Conclusion
The City of Cape Town has already achieved a great deal as can be seen by the many good practice examples within
this Handbook. Having participated in the Five-City Network project over the past three years, the city has shown the
necessary willingness to adapt and is well placed to achieve much more and move towards being a climate resilient city.
The fact that the retrofitted ceilings project combined both climate change adaptation together with poverty alleviation,
indicates thorough research, forward thinking and a clever use of limited resources in order to achieve goals across
several platforms.
It needs to be reiterated however, that the production of this Handbook does not indicate the end of the project, but the
content and goals need to be carried forward with a continuing group of key stakeholders in order to make the goals
effective.
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The City of Cape Town will in the future experience the effects of the changing climate, indeed those changes are
already being felt. The City will need to rely on the ability and willingness of the ministries, industry, agricultural sectors
and the general populace to all work towards sustainable adaptation in order to secure livelihoods and ensure the future
of the town.

11. Further reading
The adaptation recommendations and process covered within this Handbook is based on a numerous reports,
workshops and scientific papers. There have also been a number of tools developed to assist in implementing the
SMART goals. To read more, the following papers and websites are recommended:
Cartwright, A. (2012). A Risk Concept Paper developed for the ICLEI-Africa project Sub-Saharan African Cities: A FiveCity Network to Pioneer Climate Adaptation through Participatory Research & Local Action
CCP Adaptation Toolkit, 2008
CSAG: (Climate System Analysis Group), at the University of Cape Town
DEAT, 2009. State of the Environment. Climate Change
DEAT, 2010. Climate Change – A Critical Emerging Issue
IPCC, (2007). Climate Change, the Fourth Assessment Report (AR4) of the United Nations Intergovernmental Panel on
Climate Change
Fairhurst, L. (2009) Draft Report: City Adaptation Plan of Action (CAPA) for the City of Cape Town
Local Interactive Climate Change Risk and Adaptation Prioritisation Training Tool (RAP tool)
Midgley et al. (2005). A status quo vulnerability and adaptation assessment of the physical and socioeconomic effects of
climate change in the Western Cape. Report No ENV-S-C-073 to the Western Cape Government, Cape Town, CSIR,
Stellenbosch
Mukheibir, F. & Ziervogel, G. (2006). Framework for Adaptation to Climate Change in the City of Cape Town. Energy
Research Centre, and Climate Systems Analysis Group, University of Cape Town
Phillips, C., Silver, J. and Rowswell, P. (2011). Mamre Ceiling Insulation Evaluation: Energy retrofitting in low income
communities. City of Cape Town and ICLEI-Africa Secretariat
Reid, H., L. Sahlén, J. MacGregor, and Stage, J. (2007). The economic impact of climate change in Namibia: How
climate change will affect the contribution of Namibia’s natural resources to its economy. Environmental Economics
Programme Discussion Paper 07-02, International Institute for Environment and Development, London, UK, 46 pp
Sandbrook, R. (1985) The Politics of Africa’s Stagnation. Cambridge: Cambridge University Press
SREX (2012): IPCC. Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation. A
Special Report of Working Groups I and II of the Intergovernmental Panel on Climate Change [Field, C.B., V. Barros, T.F.
Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen, M. Tignor, and P.M.
Midgley (eds.)]. Cambridge University Press, Cambridge, UK, and New York, NY, USA, 582 pp
Stern, N. (2006). Review on the Economic Effects of Climate Change. Population and Development Review. 32: 793–
798. doi: 10.1111/j.1728-4457.2006.00153.x
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12. Glossary
Adaptation: In natural or human systems adaptation is a response to actual or expected stimuli, e.g., climate change or
their effects, which moderates harm or exploits beneficial opportunities. In natural systems adaptation is reactive. In
human systems adaptation can be both anticipatory and reactive and can be implemented by public, i.e., government
bodies at all levels and private actors, i.e., individuals, households, communities, commercial companies and NGOs
Adaptive capacity: The ability of people and systems to adjust to environmental change, e.g., by individual or collective
coping strategies for the reduction and mitigation of risks or by changes in practices, processes or structures of systems.
It is related to general levels of sustainable development such as political stability, material and economic well-being,
and human, institutional and social capital
Capacity-building: "Specifically, capacity building encompasses the country’s human, scientific, technological,
organizational, institutional and resource capabilities. A fundamental goal of capacity building is to enhance the ability to
evaluate and address the crucial questions related to policy choices and modes of implementation among development
options, based on an understanding of environment potentials and limits and of needs perceived by the people of the
country concerned". - Agenda 21’s definition (Chapter 37, UNCED, 1992.)
CCAA: Climate Change Adaptation in Africa Programme
Coastal set-back: The actual distance that a coastline moves inland due to sea-level rise
IPCC: Intergovernmental Panel on Climate Change
RDP: Reconstruction and Development Homes
Resilience: Amount of change the exposed people, places and ecosystems can undergo without permanently changing
states. That is, their ability to recover from the stress and to buffer themselves against and adapt to future stresses and
perturbations
SMART Goals: Goals set to the specific requirements of being Specific, Measurable, Achievable, Realistic and Timeframed
SREX: Special Report Managing the Risks of Extreme Events and Disasters to Advance Climate Change
Subsistence: The action or fact of maintaining or supporting oneself at a minimum level
Sustainability: Sustainability creates and maintains the conditions under which humans and nature can exist in
productive harmony, that permit fulfilling the social, economic and other requirements of present and future generations
Vulnerability: Vulnerability is the degree to which a system or unit (such as a human group or a place) is likely to
experience harm due to exposure to risk, hazards, shocks or stresses. In relation to the concept of poverty, vulnerability
is more dynamic since it captures the sense that people move in and out of poverty
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Annex 1 – Identified risk per sector
Water and Sanitation
Impacts:

Impacts: Livelihoods

• Increased demand on water resources for human
consumption.
• Increases demand on water for irrigation.
• Increased demand on water for cooling purposes.
• Increased temperatures may impact on the
quality on water stored in storage tanks.
• Increased temperature causing growth of algae in
water storage facilities.
• Increased temperatures causes increased
surface water evaporation, leading to reduced
water availability.

• Altered geographical dispersal of water-borne
diseases.
• Decreased availability of fresh, clean water in
extreme heat conditions.
• Reduced water availability causing dehydration.
• Reduced water availability causing compromised
hygiene and sanitation, increasing the risk of
disease transfer.
• Cost of water service provision may rise above
what is affordable for impoverished people and
communities.
• Cost of water provision may rise with consequent
rise in food prices.
• Water scarcity may result on conflicts over water
resources.

Transport
Impacts:

Impacts: Livelihoods

• Increased heat events cause damage to
transport infrastructure such as melting of
bitumen road surface, resulting in compromised
road access and utilisation.
• Compromised road quality will impact on
transport of goods and services, adding to energy
demand for fuel as well as cooling mechanisms
for transportation of fresh goods.
• Public transport may be impacted upon by heat
stress and discomfort on buses, trains and taxis.
• Increased frequency of heat stress may lead to a
requirement of an assessment of cooling and
ventilation for the transport sector in the longterm.

• Overheating or freezing conditions may cause
transport cancellations on the local, national and
international levels.
• Transport blockages may cause delays for
commuters, goods and services transportation,
resulting in less hours worked, spoiled goods and
compromised services, and subsequently
reduced incomes.
• Emergency situations may become more
frequent and serious due to compromised road
quality and access.
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Health
Impacts:

Impacts: Livelihoods

• Increased temperatures cause discomfort
• Extreme heat events causes dizziness, heat
stress and illness
• Heat may have an impact upon the rate of
infection of certain diseases and the distribution
of disease vectors
• Increased temperature increases vulnerability
with individuals, especially young and elderly
whom have less capability to cope with extremes
• Individuals with compromised immune-systems
may be extremely vulnerable to heat further
depressing immune-system functioning and
allowing for opportunistic infections, particularly
of air pollution is high in association with heat
• Variability in temperature is a particular health
risk as vulnerable individuals are more sensitive
and less resilient to extreme heat and/or cold

•

•

Increased temperatures cause heat stress,
discomfort and illnesses, that all impact upon
the quality of livelihood and the ability to
function to the fullest
If a work force is compromised by heat, work
ours would be reduced and production would
decrease. If workers are not on permanent
contracts, which is becoming in increasing
problem as employers seek to circumvent
labour laws, they will loose pay when heat shuts
down production.

	
  

Energy
Impacts:

Impacts: Livelihoods

• Increased use of energy for cooling in homes,
businesses and other buildings, and during the
transportation of fresh goods, and the comfort of
passengers in public transport
• Increased demand for electricity
• Knock-on effects on other sectors, such as:
• Increased demand for health services
• Reduced transportation of railways malfunction
• Road chaos of traffic lights malfunction

• Illness or death due to heat
• Spoiling of food if no generator is in place
• Increased costs associated with increased power
usage
• Power cuts may lead to reduced working hours
which limits the income to both employer and
employee
• Reduced power limits transportation options
which thus limits productivity

