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Executive Summary

Introduction

The term ‘climate change’ refers to changes in the Earth’s climate, over and above
natural climatic variability. Although climate change is a natural phenomenon, there

is increasing concern about the impact of human-induced climate change.

The greenhouse effect is a natural process that maintains life on Earth. Certain gases
in the atmosphere trap heat and act as a blanket around the Earth. When the natural
balance of these gases is disturbed by human activities, the greenhouse effect is
enhanced, causing global warming and climate change. Various factors can

contribute to changes in the climate, including increases in:

e The concentrations of global greenhouse gases (carbon dioxide, methane and
nitrous oxide) caused by human activities such as fossil fuel use for power
generation and transport purposes;

o Atmospheric aerosol (i.e. suspended solid or liquid particles) concentrations,
which are able to scatter and absorb radiation in the atmosphere; and

e Land use change (primarily deforestation, since plants and trees act as a sink
for carbon dioxide) which refers to a change in the use or management of
land e.g. when large areas of trees are cut down, the land generally turns

into grasslands® with considerably less capacity for storing carbon dioxide.

It is likely that climate change will affect all facets of human existence in South Africa
including the country’s economy, the health and social structure of its populations,
infrastructure provision and maintenance, and the viability of its natural systems.
Existing problems are likely to be exacerbated, with the poorest communities being

worst affected and least likely to adapt and respond.

> It should be noted that some grassland ecosystems have a greater capacity for storing

carbon dioxide than forests (e.g. grasslands in North America have an enormous capacity to

store atmospheric carbon and mitigate the negative impacts of greenhouse gases).
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Global Trends

In the Third Assessment Report of the Intergovernmental Panel on Climate Change
(IPCC), global human-induced changes in the climate have been recognised as a
current reality. Several changes in the climate system have already been observed,
primarily increases in temperature, extreme weather events (e.g. flooding and
drought), sea level rise, and rainfall variability. The global average surface
temperature has increased by 0.6°C since the late 19" Century. In southern Africa it
is predicted that warming will be greatest in the northern regions, with the arid

regions being most vulnerable.

The global increase in temperature may lead to a rise in sea level due to the melting
of ice sheets. Global trends indicate a sea level rise of 0.09 to 0.88m within this
century. Even if greenhouse gas (GHG) concentrations were stabilised, the level of
the sea would continue to rise. It is predicted that a 5.5°C increase in temperature
could result in the Greenland ice sheet contributing 3m to sea level rise over the next
1000 years. In addition, the West Antarctic Ice Sheet is likely to contribute 3mm/yr
to sea level rise over the next thousand years adding approximately 6m to the sea

level.

Increasing global surface temperatures are very likely to lead to changes in
precipitation and atmospheric moisture. Globally, precipitation has increased by 0.5-
1% over the mid-high latitudes. These changes are geographically variable, with
increased rainfall in some areas and reduced rainfall in others, ultimately resulting in

floods and desertification.

Impacts of Climate Change

There are a number of risks associated with human induced climate change, which
vary from low to high. Some impacts may be positive, although the net effect is
negative. Water availability is likely to be a significant issue, as temperature and
evaporation rates increase and changes in the distribution of rainfall occur. These
trends may have an impact on reservoir storage capabilities. Changes in temperature

and rainfall are also likely to affect vegetation distribution. Geographical shifts in the

vi
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distribution of vegetation and productivity patterns are similarly possible. Migration of

animal species to areas of more suitable climate is also likely to increase.

Climate induced temperature changes can result in adjustments in ocean circulation,
ice coverage and sea level. Increases in sea level, due to the melting of the ice
sheets, will result in extreme levels of storm waves and surges. Extreme weather
events (such as flooding and droughts) could also increase, with concurrent changes
in temperature and precipitation. This could potentially affect infrastructure, human
settlements and ultimately result in an increase in insurance claims and economic

losses in the affected areas.

Under these conditions, a number of health-related problems are likely to occur. For
example, an increase in malaria and cholera in areas where rainfall intensity
increases and flooding occurs. Higher temperatures could also result in increased
incidents of heat stress, which will affect primarily the young and old. These
problems are further exacerbated by overcrowding, poverty and poor sanitation.
Agricultural productivity is also likely to be affected, especially in drought-prone
areas. Major impacts on food production may arise from changes in temperature,
moisture and carbon dioxide levels, and the spread of pests and diseases. This is
particularly important for the poorest members of society who are directly dependant
on the land for survival. Furthermore, a carbon dioxide rich climate could aggravate
desertification through the alteration of spatial and temporal patterns of temperature

and precipitation.
Local Trends

Human-induced climate change may have disastrous consequences, particularly in a
country like South Africa where drought is common and poverty widespread. Some
of the potential impacts may include a change in the patterns of diseases and the
occurrence of extreme weather events. It is not possible to predict with absolute
certainty what will happen in Durban as a result of climate change. Experts,
however, can assist in developing an understanding of the types of impacts that can
be expected, and how severe these impacts could be. Local trends indicate that
maximum and minimum temperatures are increasing, suggesting that Durban is

getting warmer. It is predicted that for the period 2070 to 2100 Durban will
vii

Climatic Future for Durban



EThekwini Municipality

experience an increase in the number of hot days with temperatures exceeding
30°C.

Durban’s rainfall patterns are also likely to be affected. Although it is likely that
rainfall will increase slightly, the distribution of that rainfall will change, with longer
periods of no rainfall and shorter periods of intense rainfall. These changes in
temperature and rainfall may lead to numerous impacts on water availability,

agricultural productivity and food security.

Based on the analysis of GLOSS data, results indicate that a number of economic and
tourist areas may be affected by sea level rise. Infrastructure, together with coastal
vegetation, will be damaged. Damage can be expected from extreme events such as
flooding, which may cause the high tide level to increase, thus resulting in potential
impacts to infrastructure, increased flooding and coastal erosion and ultimately

placing a significant portion of the population at risk.

Climate change impacts are likely to increase the magnitude of existing problems
linked to water availability, food security and health issues. Water availability in the
Mgeni River Catchment is predicted to decrease by 157.8 million cubic meters which
is equivalent to the size of Midmar Dam for the period 2070-2100. This will lead to a
reduction in the water available for human and industrial consumption in Durban. It
is also possible that migration of people from other dryer areas in the country will
increase, placing a greater burden on already stressed resources. Agricultural
production in Durban is also likely to be affected, particularly in subsistence farming
areas where production yields are likely to decrease due to changes in rainfall and

temperature.

Temperature increases may also cause the spread of malaria to previously
unaffected areas in Durban. Infrastructure damage is likely to increase along the
coast, due to a higher mean sea level and an increase in extreme weather events
(including sea-storms). Major economic and tourist areas are likely to be negatively

affected.

viii
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Responses to Climate Change

In an effort to understand the implication of local climate change impacts for
Durban, an assessment of the city’s Integrated Development Plan (IDP) 2003-2007
was undertaken. The findings are presented in Table 1, and it highlights the key
impacts of climate changes framed in terms of the key challenges facing the city. It
also outlines the responses that could assist the city with mitigation and adaptation

to climate change.
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Table 1: Key Challenges, Potential Impacts and Responses for the eThekwini Municipality

Challenge

Key Climate Change Induced

Potential Impacts

Responses for eThekwini Municipality

Sustain the natural and
built environment:
Ensure that the viability
and sustainability of the
city’s natural resource base
is protected as it is a key

service provider

Loss of biodiversity due to an
alteration of the spatial and temporal
patterns of temperature and
precipitation, the two fundamental
factors determining the distribution of
vegetation

Loss of coastal and marine species
because climate change will affect the
physical, biological and
biogeochemical characteristics of the
oceans and coasts, resulting in a
modification of their ecological
structure, functions and the goods
and services they provide

Loss of wildlife because species will be
affected by changes in the climate and
are likely to migrate to a more suitable

climate

Protect natural areas through effective implementation of the eThekwini
Environmental Services Management Plan (EESMP)

Revise the EESMP to respond to climate change

Increase planting of indigenous vegetation and trees because of a loss of
vegetation due to climate change

Develop a sustainable management strategy for the fishing industry given
the likely decrease in fishing stocks

Amend relevant biodiversity policy documents to take account of climate
change impacts and adaptation

Amend spatial development plans to account for climate change impacts
Encourage new development patterns that foster sustainability, such as
increasing the skills of local communities in permaculture

Commission research into the impacts of climate change on local
biodiversity

Develop a disaster management plan to address the protection of
threatened local ecosystems

Adopt alternative housing models that reduce urban sprawl and decrease

costs of service delivery
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Loss of free environmental goods and
services because of a loss of
biodiversity and wildlife

Extinction of endemic and indigenous
species sensitive to extreme climate
changes

Increase in the number and extent of

invasive species

Implement strategies to protect declining resources

Economic growth & job
creation: The economic
strategy of the City
focuses on creating the
conditions in which
businesses can thrive and
the majority of people can
access economic

opportunity

Infrastructure damage due to sea
level rise and extreme weather events
Slow adoption (industry may be
resistant to a change in business
practices) of climate change mitigation
technologies by industries such as
energy efficiency measures and
cleaner fuel technologies

Exacerbation of poverty because the
poorest members of society are
directly dependant on the natural
resource base and are critically
vulnerable to shocks that disrupt their

lives and livelihoods. They are also

Encourage economic sectors to take action to address climate change e.g.

implementing energy efficient technologies

Facilitate partnership formation with research institutions and private
sector around issues of climate change

Ensure education and information provision on climate change

Penalise polluting industries

Encourage the adoption of cleaner, more energy efficient technologies for
all economic sectors

Ensure appropriate land-use zoning which takes account of climate
change issues

Design new developments and infrastructure for increased resilience and
flexibility with respect to climate change

Take advantage of replacement schedules for industrial plants and

infrastructure which offer adaptation potential
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least able to cope with climatic
variability and extremes in the
weather

Impacts on the tourism sector such as
a loss of the beaches and negative
impacts on tourist attractions

Impacts on industry along the coast
through infrastructure damage due to
sea level rise

Impacts on informal trade along the
coast

Increase in rural-urban in migration
resulting in urban sprawl due to a loss
of suitable urban sites

Impacts on resources e.g. water
availability is likely to be a significant
issue due to higher temperatures and
evaporation rates, and variability in
rainfall

Decrease in productivity of rural areas

due changes in the climate which can

Adapt tourism and recreation industry e.g. adapt (or if necessary change)
the location of recreational sites and move the focus of the tourism sector
away from the most sensitive beach areas

Consider re-location of the South Basin industries and the industrial core
away from vulnerable areas

Ensure better building codes for new and existing infrastructure,
particularly along the coast

Re-locate all existing key infrastructure and where necessary plan for new
developments in less vulnerable areas

Diversify economic activities

Develop sector specific policies for climate change mitigation and
adaptation

Re-engineer the economy away from fossil fuels to renewable cleaner
fuels

Revise relevant economic and energy policies to account for climate
change

Revise the Spatial Development Framework to outline hazardous areas
and rezone accordingly

Commission research to understand the economic costs of climate change
for Durban

Identify a climate change champion within the eThekwini Municipality

Ensure implementation and revision (about every 10 years) of erosion

Climatic Future for Durban



EThekwini Municipality

result in impacts such as desertification,
droughts, decrease in resource availability,

food insecurity and an increase in disease

setback lines that require new developments to be minimum distances
from the sea Implement (and ensure ongoing revision) of erosion setback
lines that require new developments to be minimum distance from the sea
Build protection walls around industries for increased sea level if ongoing
monitoring shows more severe future scenarios which could necessitate
this measure

Implement water recycling and management techniques

Quality living
environments: Focus
service delivery to ensure
the creation of high quality

liveable environments

e Decreased agricultural productivity
due to climatic changes because of
changes in rainfall, temperature and
seasonal variability

e Reduced food production because of a
decrease in agricultural productivity
for both commercial and subsistence
farming

e Reduced water availability because
increasing global surface temperatures
are likely to lead to changes in
precipitation and atmospheric
moisture

e Loss of free environmental goods that

the natural environment offers due to

Work with the Department of Health to understand the distribution range
of particular climate change-induced increases in diseases such as malaria
Design new infrastructure with a long-term view in order to respond to
climate change

Implement proactive measures in anticipation of extreme weather events
such as flood attenuation dams, and efficient emergency services and
warning systems

Promote education and awareness raising around the issue of climate
change

Implement community-level development and land-use plans to protect
against climate change and its impacts

Implement sustainable water resource management in Durban

Re-locate people away from flood prone areas

Institute market-like mechanisms and more efficient management of

water supplies, such as trading water between industries
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climatic impacts on ecosystems
Increase in rural-urban migration due
to rural areas becoming increasingly
more arid and resources becoming
scarce

Increase in extreme weather events
Infrastructure damage

Increased health impacts because
higher temperatures and rainfall
variability are likely to lead to
increases in heat stress and vector-
borne diseases such as malaria,
bilharzia and cholera

Increased coastal erosion

Increase research into adaptive agricultural strategies e.g. changes in
agricultural management practises such as plant density and cultivar
choice

Carefully manage rain water for sustainable agricultural production
Increase research into energy usage and alternative energy supplies at a
household and industry level

Increase demand side management tools such as energy and water
efficiency technologies

Develop adaptive strategies around seasonal climate forecasting for
Durban

Improve agricultural pest and weed control practices

Revise the Spatial Development Framework to outline hazardous areas
and re-zone accordingly

Identify areas requiring managed retreat

Ensure implementation and revision (about every 10 years) of erosion
setback lines that require new developments to be minimum distances
from the sea

Implement land-use zoning according to spatial development frameworks
to avoid disasters

Integrate climate change issues into the Municipality’s sector plans

Identify areas with the most adaptation and mitigation potential

Safe,

Increase in extreme weather events

Implement proactive measures in anticipation of extreme weather events
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secure environment: To
ensure that all citizens and
visitors experience a safe,
healthy and secure

environment

Increase in sea level

Infrastructure damage

Loss of human lives

Increased health impacts and heat
stress

Increase in cumulative health impacts
(people with existing health conditions
are more vulnerable to the impacts of
climate change)
in air

Increase pollution because

higher temperatures and sunlight
increase the production of smog
Increasing insurance costs due to
higher economic losses because of
infrastructure damage from sea level
rise and extreme weather events
Increased health impacts because
higher temperatures and rainfall
variability are likely to lead to
increases in heat stress and vector-
borne diseases such as malaria,

bilharzia and cholera

such as flood attenuation dams, and efficient emergency services and
warning systems

Promote education and awareness raising around climate change
Implement community-level development and land-use plans to protect
against climate change

Re-locate existing key infrastructure where necessary and plan for new
developments in less vulnerable areas

Ensure effective recovery mechanisms are in place to deal with disease
outbreaks

Re-locate people away from flood prone areas

Undertake research into the possible costs of infrastructure damage at a
local level which is presently limited

Ensure implementation and revision (about every 10 years) of erosion
setback lines that require new developments to be minimum distances
from the sea

Work with the Department of Health to understand the distribution range
of particular climate change-induced increases in diseases such as malaria
Develop a city health emergency response plan

Improve health education in Durban

Increase preparedness of health facilities and capacity of staff to deal with
increased rural-urban in migration and health impacts such as heat stress

Develop an extreme weather disaster management plan for Durban
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Develop a fiscal management plan to handle increased insurance claims

Increase pollution control measures and treatment facilities

Empowered citizens: To
enable all citizens to

achieve their full potential

Increased health impacts because
higher temperature and rainfall
variability is likely to lead to increases
in heat stress and vector-borne
diseases such as malaria, bilharzia and
cholera

Exacerbation of poverty because the
poorest members of society are
directly dependant on the natural
resource base and are critically
vulnerable to shocks that disrupt their
lives and livelihoods. They are also
least able to cope with climatic
variability and extremes in the
weather

Reduced water availability due to
higher temperatures and evaporation
rates and variability in rainfall

Food insecurity because increased

temperature and rainfall variability can

Increase education on climate change for all citizens
Increase general awareness with regard to adaptation measures for

climatic changes
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result in seasonal changes which in
turn could potentially affect our ability

to grow food.

Embracing cultural
diversity: Create the
conditions under which
sporting, culture  and
heritage opportunities can

be realised

Changes in cultural leadership due to
rural-urban in migration resulting from
the impacts of climate change on rural
livelihoods

Increase in social tension between the
rich and poor

Increased impacts in rural areas such
decreased water availability and food
insecurity

Cultural dilution due to increased
migration and a loss of cultural
heritage

Changes in lifestyles, such as a move
away from subsistence farming due to

climatic changes

Revise relevant policies to respond to climate change

Ensure long-term planning for climate change impacts

Increase education and awareness raising on climate change and
adaptation

Modify behaviour by increasing education and awareness of climate

change

Good governance:
Develop strong institutions
to support representative

and participative  local

Social tension between rich and poor
due to conflicts over scarce resources
Infrastructure damage

Increased health impacts because

Start capacitating, educating and raising awareness regarding climate
change and appropriate adaptation and mitigation strategies

Initiate research in order to develop baseline data that will allow for

refinement of climate change predictions for Durban

viii
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governance

higher temperature and rainfall
variability is likely to lead to increases
in heat stress and vector-borne
diseases such as malaria, bilharzia and
cholera

Exacerbation of poverty because the
poorest members of society are
directly dependant on the natural
resource base and are critically
vulnerable to shocks that disrupt their
lives and livelihoods. They are also
least able to cope with climatic
variability and extremes in the
weather

Inability to deliver basic services due
to a decrease in available resources

such as water

Develop a climate change response strategy that focuses on early warning
systems for extreme weather events

Prepare an improved disaster management plan that accounts for climate
change

Promote Clean Development Mechanism (CDM) projects and increase
awareness of CDM and its requirements

Facilitate co-ordination of government departments involved in responding

to climate change issues

Financial viability and
sustainability: Sound
financial management
permitting the fulfilment of

the developmental

Infrastructure damage
Increases in expenditure due to
adoption of various adaptation
strategies

Increased insurance costs due to

Develop a long—term strategy for adaptation to climate change

Source additional funding from various funding streams both nationally
and internationally

Initiate development of a response strategy within context of the IDP and

8-point plan
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objectives higher economic losses because of
infrastructure damage from sea level
rise and extreme weather events

e Potential loss of revenue from the
tourism industry because of impact on
the beaches and tourist attractions
along the coast if ongoing monitoring
shows more severe future scenarios,
which could result in this. Tourists are
also likely stay away from areas that
are prone to diseases such as malaria

e Loss of economically significant areas
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1 INTRODUCTION

1.1  Background

Human induced climate change is defined as the serious disruption of the world’s
weather and climate patterns with impacts such as extreme weather events,
significant rainfall variability and potentially sea level rise (DEAT, 2004). The
phenomenon of climate change presents possibly the greatest global environmental

challenge to be addressed in this and future centuries.

At a national level the anticipated detrimental impacts associated with climate
change will ultimately modify South Africa’s economy, as well as the health,
livelihood and social structure of its populations, infrastructure and natural systems.
From an environmental perspective, likely effects include increased flooding and
storm damage, increased erosion of shorelines, decreased marine and coastal
biodiversity, and contamination of drinking and irrigation water with saline water.
These effects are likely to be most extreme in coastal cities such as Durban where
communities and urban infrastructure will be affected by changes in sea level and
extreme weather events. Damage to buildings may be caused by both the depth of
anticipated floodwaters and by the force of the water flow which could contribute to
structural fatigue. These consequences have the potential to inhibit progress towards

sustainable development in the affected cities.

In response to these challenges, the South African National government released its
National Climate Change Response Strategy in 2004 with the aim of integrating
climate change response programmes across national and regional boundaries to
maximise the utility of available resources (DEAT, 2004a). Although the Department
of Environmental Affairs and Tourism (DEAT) has been designated as the lead
agency for climate change response in South Africa, it is recognised that this cross-
cutting issue has ramifications for other departments and levels of government. The
implications for local government were highlighted in a speech given by Marthinus
van Schalkwyk, Minster of Environmental Affairs and Tourism in 2005, who stated

that:
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“It is our provinces, municipalities, and local communities that will be worst-hit by the impacts

of climate change (DEAT, 2005)”.

Given the likely impacts of climate change and in order to align with national
priorities and commitments, the eThekwini Municipality, in collaboration with the
CSIR, has embarked on a process to understand the implications of climate change
for the city. This process, called “A Climatic Future for Durban”, is documented in
this report. The key sources of literature used in to undertake this research study are

listed in Table 1 below.

Table 1: Key Sources of Information

Title Organisation
Third Assessment Reports IPCC (2001)
South African Country Study DEAT (1999)
Africa: Up in Smoke Working Group on Climate Change & Development (2005)

Up in Smoke: Threats from, and | Working Group on Climate Change & Development (2004)
Reponses to, Impact of Global

Warming on Human Development.

South Africa’s Initial National | DEAT (2004b)
Communication under the United
Nations Framework Convention on

Climate Change

South Africa’s National Climate | DEAT (2004a)
Change Response Strategy

Economic Impacts of Climate | Turpie, J., Winkler. H., Spalding-Fecher, R., & Midgley, G.
Change in South Africa: A | (2002)
Preliminary Analysis of

Unmitigating Damage Costs

1.2  Purpose of the Study

The purpose of the “Climatic Future for Durban” project is to understand the

implications of climate change for the eThekwini Municipality.
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The objectives of the project include:

1.3

Synthesising the science of climate change such that it is clear and
understandable, facilitating improved awareness and knowledge
dissemination by providing information in a user-friendly format;

Providing a forum for scientific debate, to seek clarity on the issue of climate
change and its impacts, amongst local key stakeholders. The involvement of
key stakeholders in the climate change discourse is considered critical, as
they play an important role in adopting climate change strategies and
policies;

Engaging the public in the climate change discourse by conducting a survey
aimed at assessing public perceptions of the risks associated with climatic
change to their living conditions as well as the likely solutions. To effectively
involve the public in climate change discussions, it is essential to have an
understanding of how the public relates to climate change and what might
potentially coerce them to act (Appendix 1);

Preparation of a range of potential images and scenarios that depict the
implications of climate change for the city (Appendix 2);

Assessing the current Integrated Development Plan (IDP) of the Municipality
in terms of its responsiveness to the challenge of climate change;
Understanding how the city can maximise opportunities presented through
climate change adaptation and mitigation; and

Developing elements of a response strategy, which the eThekwini Municipality
could adopt in order to address the various challenges associated with climate
change. This report highlights climate change activities that are being
conducted in other coastal cities and identifies specific lessons from
international case studies that may be applicable to the eThekwini

Municipality (Appendix 3).

Outline of the Report

The report is presented in six chapters as follows:

Chapter 1 of the report gives a brief overview of the project highlighting the

aims and objectives of the study;
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o Chapter 2 gives a background to climate change and its implications for South
Africa;

e Chapter 3 focuses on the global understanding of the science of climate
change as well as the global trends of climate change;

e Chapter 4 offers an overview of the potential impacts of climate change
specific to coastal cities;

o Chapter 5 looks specifically at local trends and research conducted for
Durban; and

o Chapter 6 provides a critical analysis of the eThekwini Municipality’s IDP and
offers recommendations for the incorporation of climate change issues into

the IDP to proactively plan for the potential impacts of climate change.
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2 BACKGROUND TO CLIMATE CHANGE AND ITS IMPLICATIONS
FOR SOUTH AFRICA

2.1 Introduction

Since the 18th century, industrialised countries have been steadily increasing their
consumption of natural resources. This economic growth has been characterised by
increasing per capita consumptions of steel, cement, energy and the use of
motorised transport. Due to these patterns of growth, human activities on earth have
reached a level whereby the impacts of these activities are global in nature (Warrick
& Jager, 1986).

The growth in the amount of resources used and the increase in human numbers are
altering the earth in unprecedented ways (Lubchenco, 1998). It is evident that the
atmosphere, land and sea are being changed. There have been increases in natural
trace gases such as carbon dioxide, nitrous oxide, methane and tropospheric ozone.
In addition, other gases (particularly chlorofluorocarbons) that are not part of the
global ecosystem are being emitted. Together, these gases are referred to as
greenhouse gases (GHGs) and are the cause of changes in the earth’s climate,
depletion of stratospheric ozone and irreversible losses of biological diversity. These
changes result in global environmental changes and are the product of individual and
interactive effects of changes in land-use, atmospheric composition, biological
diversity and climate change. These changes individually, are unlikely to threaten the
persistence of life on Earth, but in combination they are sufficient to threaten life as
we know it (CSIR, 2005). One such manifestation of a broader set of unprecedented
environmental and social changes is climate change, which is the focus of this

research project.

2.2 What is Climate Change?

In essence, the concept of climate change is best summarised as:

Changes in the average climate of the earth as a whole, including temperature increases

(global warming) or decreases, and shifts in wind patterns and precipitation. These global
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impacts will in turn impact the average weather that a particular region will experience.

(Adapted from: Climate Change North, 2004).

Changes in global climate systems are a natural phenomenon. In the past, the
environment has changed continuously due to natural processes, and life on earth
has shown a remarkable resilience by adapting to these changes. During the last two
million years the earth’s climate has been dominated by periodic ice-ages, each
lasting tens of thousands of years (+/-100 000 years). These are separated by
warmer “interglacial” periods (10 000 years), similar to the climate currently being
experienced. In addition to these longer-term stable climatic periods, large climate
fluctuations on time-scales of decades to centuries are also known to occur during
ice-ages and inter-glacial periods. For example there was a sudden cooling event,
about 8200 years ago which lasted for about 200 years before a rapid return to
conditions warmer (and generally more moist) than the present (Adams & Foote,
2004).

The speed of natural climate changes are, however, dwarfed by human induced
climate changes during which the earth is likely to experience a projected warming of
1.4 — 5.8°C over the next 100 years (IPCC, 2001a). This extreme temperature
scenario of 5.8°C is very similar to temperatures experienced just before the ice age
(Hansen, 2004) and is larger than any natural climate variation since the dawn of

human civilisation (Figure 1).

Figure 1: Pleistocene Climate Variations
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Today, there is increasing consensus within the scientific community regarding the
reality of human induced climate change (IPCC, 2001a). In the past, uncertainties
existed given the difficulty of understanding a system as complex as the world’s
climate. Policy-makers and the media frequently asserted that climate science was
uncertain. Scientific consensus is now clearly expressed in the reports of the
Intergovernmental Panel of Climate Change (IPCC). This panel was created in 1988
by the World Meteorological Organisation and the United Nations Environmental
Programme (UNEP) with the purpose of evaluating the state of climate science
(IPCC, 2001a)). The main aim of the panel was to create a basis for informed policy
action primarily focusing on peer-reviewed and published scientific literature.
Evidence gleaned from measuring direct surface air temperatures, subsurface ocean
temperatures and global sea level indicates that changes are occurring. The IPCC
concluded in the Third Assessment Report (2001) that climate change is taking place

and that human activities are at the source of the problem.

“There is new and stronger evidence that most of the warming observed over the last 50

years Is attributable to human activities” (IPCC, 2001a).

There are, however, still wide ranges of uncertainty with regards to the size of the

impacts and their implications.

2.3 Linking Energy Use and Climate Change

According to the Third Assessment Report (2001), there is stronger evidence that
most of the observed climatic changes over the last 50 years are attributable to
human activities, and that the combustion of fossil fuels for energy is at the source
of the problem (IPCC, 2001a). Burning fossil fuels releases a number of gases such
as carbon dioxide, nitrous oxide and methane. These gases are the cause of the

current unprecedented warming in the climate.

Energy is central to the current global economy and provides the fuel for growth,
and is an essential requirement for economic and social development (World
Business Council for Sustainable Development, 2003). There are significant
disparities in the use of energy by different countries and regions. This is due to the
fact that energy use is closely correlated to development, implying that the energy

8
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needs of developing countries are not the same as developed, industrialised
countries (Goldemberg, 1999). Evidence shows that this century has witnessed an
explosion in energy use (Winteringham, 1991). Global energy trends reflect an
average increase in energy consumption of 3.3 % for the period 1960-1990
(Goldemberg, 1999). By 2050, energy demand could double or triple as population
numbers rise and developing countries expand their economies. The substantial
increase in global energy consumption in the coming decades will be driven

principally by the developing world.

Today's developing countries, with some three quarters of the world's inhabitants,
consume only one fourth of global energy (Sustainable Development, 2005). Strong
economic growth in many developing countries is already leading to sharp increases
in per capita energy consumption. Consumption will continue to rise, driven by a
projected two-fold expansion in the world’s population that will occur in developing
regions during the 21st century. Energy consumption in developing countries have

been growing at a higher rate due to the following reasons:

e Increase in population growth; and

e A steady economic growth rate in most parts of the developing world.
Therefore, it is likely that by 2025, developing countries CO, emissions (Figure 2) will
greatly exceed developed country emissions (IEA, 2004).

World Energy-Related CO, Emissions
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Figure 2: World CO, Emissions (IEA, 2004)
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A number of sectors of the economy contribute to the release of GHGs. These are as

follows:

e Electricity production is responsible for about one-third of the world’s primary
energy consumption and releases a number of pollutants. Presently, there are
billions of people who do not have access to electricity and in addressing this
disparity it is likely that the problem of climate change will increase
(Goldemberg, 1999);

e The transportation sector is responsible for about half the world’'s oil
consumption through the use of motor vehicles. In the last century there was
a radical increase in the number of motor vehicles. Motor vehicles release a
number of gases that are responsible for the warming of the planet
(Goldemberg, 1999);

e Buildings (commercial and residential) also consume an appreciable amount
of energy for heating, cooling, lighting and in the use of appliances
(Goldemberg, 1999); and

e Industry consumes about 35 to 45% of all energy used in developed
countries and a larger proportion in most developing countries (IPCC, 2001a).
Some industries use more energy than others. These are termed energy
intensive industries and are responsible for approximately 20% of global air

pollution and emission sources. They include the industries of:

Pulp and paper;
Chemicals;

Primary metals (aluminium); and

O O O O

Petroleum.

2.4  Implications of Climate Change for Africa

Of increasing concern is that continents and countries with the least resources (e.g.
Africa) do not have the capacity to adapt to the impacts of climate change (Future
Energy Solutions, 2002). Developing countries, and particularly the poorest members
of society, are critically vulnerable to shocks that disrupt their lives and livelihoods.
Many developing countries already face significant challenges coping with existing

climatic variability and extremes in the weather. These factors are seriously
10
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disrupting economic growth and the provision of basic services (DFID, 2004). Thus, it
is likely that climate change and climatic variability will have negative impacts on
poverty and will make the process of eradicating poverty more difficult through
(DFID, 2004):

¢ Negative effects on economic growth: The rate and pattern of which is critical
to eradicating poverty, since growth generates the livelihood opportunities
poor people need to elevate themselves out of poverty;

e Direct effects on people’s livelihoods and the assets they depend on to make
a living; and

e Increases in the level of risk to which countries and people already vulnerable

to shocks are likely to be exposed to.

The IPCC (2001a) predicts that Africa will be the continent most adversely affected
by the effects of climate change. Africa’s high vulnerability can be attributed to a
combination of other stresses the continent presently experiences, including
widespread poverty, recurrent droughts, inequitable land distribution, dependence on
rain-fed agriculture, wars and conflicts, limited technological development, a high
disease burden and rapid population growth rate (IPCC, 2001a; Hulme et al., 2001;
Tearfund, 2002; Nyong, 2005).

The interplay between poverty, climate change, political governance, conflict and
HIV/AIDS is most likely to produce a daunting future scenario for the African
continent. The impacts of climate change in Africa, interacting with these other
stresses, are capable of hindering the possibility of many African countries achieving
the Millennium Development Goals (MDGs) and sustainable development (Vogel,
2005). The MDGs summarise the development goals agreed on at international
conferences and world summits during the 1990s and are set to be achieved
between 1990 and 2015. The achievement of these goals plays a pivotal role in

placing a country on the path towards sustainable development.

Thus, climate change and sustainable development are clearly linked in a cause and
effect relationship. Sustainable development is defined as “development that meets
the needs of the present without compromising the ability of future generations to

meet their own needs” (World Commission on Environment & Development, 1987).
11
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The concept seeks to open a path through which economic development can
progress whilst both ensuring the enhancement of human development and the

viability of the natural systems on which development depends (CSIR, 1998).

Climate change and development interact in manner whereby alternative
development pathways will affect future climatic changes differently. In other words,
possible development pathway will give rise to different levels of GHGs, resulting in
particular climatic changes. These impacts will persist well into the future and impose
stresses on human and natural systems and affect socio-economic development.
Similarly, climate change could hinder prospects for achieving sustainable
development (OECD, 2003). For example, the poor would suffer the most because
they have fewer options for responding to climate change. They would find it more
difficult to change over to new crops requiring less water, to pump water and
irrigate, to extend their cultivatable land, or to adopt more intensive fishing methods.
Enhancing the adaptive capacity of countries to climate change, therefore, has

similar requirements to the promotion of sustainable development, that is:

e Improving access to resources;

e Reduction of poverty;

e Decreasing inequities in wealth and resources;
e Improved education and information;

e Improved infrastructure;

e Active participation by concerned parties; and

e Improved institutional capacity.

It is for this reason that sustainable development initiatives should explicitly consider
the hazards and risks associated with climate change (IPCC, 2001a). It is, therefore,
imperative that Africa increase its adaptive capacity to climate change whilst

ensuring that sustainable development initiatives are pursued.
There are a number of climatic changes - temperature changes, rainfall variability

and sea level rise - that may occur in Africa with associated potential impacts such as
(IPCC, 2001c):

12
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Food security: the continent already suffers a major deficit in food production
in many areas. Increases in extremes, changing rainfall patterns and
desertification will worsen food security;

Water resources: water resources are a key area of vulnerability for Africa.
The combination of continued population expansion and global warming is
likely to exacerbate water scarcity;

Human health: temperature increases are likely to extend disease vector
habitats, and droughts and flooding could increase the frequency of water-
borne diseases;

Settlements and infrastructure: sea level rise and an increase in extreme
weather events could degrade infrastructure resulting in significant negative
impacts on African communities and economies; and

Desertification: alteration of patterns in temperature, rainfall, solar radiation

and winds due to climate change will exacerbate desertification.

The Southern African Millennium Ecosystem Assessment (SAfMA) report indicates

that in Africa people rely heavily on ecosystems for their food, water and shelter, and

if the capacity of ecosystems to provide these services deteriorates this will result in

serious impacts on human well-being (CSIR, 2004). As such, climate change poses

the largest threat to ecosystems and thus human well-being. The SAfMA report

forms part of a four-year global assessment of ecosystem services in Africa in an

effort to provide decision-makers with information on the consequences of

ecosystem change for human well-being. It highlights a number of critical issues that

will be impacted upon by climate change, including:

Water resources which are critical to a water scarce southern Africa. Water
basins are currently shared between countries, creating high potential for
conflict between countries. A key response is to ensure that water policies are
globally innovative and water resource allocation is more market related by
first protecting the minimum needs of people and ecosystems;

Food insecurity is an issue for southern Africa. Most people are unable to

access food and therefore about 25% of the population in Africa is

13
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undernourished. It has been concluded that agro-ecological® potential exists
in Africa, however, only if the known technological, economic and political
constraints are overcome; and

¢ A high fraction of global biodiversity will be affected. Biodiversity within Africa
is well preserved both inside and outside of protected areas. It also has a
direct economic and human well-being value through the provision of
medicines as well significant indirect value through many other services that
depend on biological variety. The greatest potential for limiting biodiversity
loss is through preventing the degradation of currently sustainably used semi-

natural ecosystems outside of formal protected areas.

In terms of sea level rise, consensus has been reached by leading scientists that if
current trends continue, average global temperatures could increase by 4.4 °C by
2100 (IPCC, 2001b). Inevitably, these rising temperatures will have knock-on effects
on sea-level and weather patterns. Across Africa, it is predicted that the average
number of people affected by coastal flooding could rise from one million in 1990 to,
at worst, 70 million in 2080 (IPCC, 2001c).

According to the IPCC, the interior of the vast African continent could also suffer
greater increases in temperature than the average warming projected for other
continents (IPCC, 2001b). Additionally, some of Africa’s drylands are expected to
receive increases in precipitation. These changes in rainfall patterns are likely to
occur as heavier torrential downpours causing flooding, increasing the risk to soils,
vegetation, infrastructure and human life (Desanker & Justice, 2001; UNEP, 1999). A
reduction in precipitation is also projected for some African countries, which could be
highly detrimental to the hydrological balance of the continent and water-dependent
activities (Hailemariam, 1999). Climate change is thus expected to intensify Africa’s
increasingly critical water situation (UNEP, 1999), with reduced annual average

rainfall and run-off inevitably worsening desertification on the continent.

2 Agro-ecological zoning is a method that uses biophysical attributes of the land to cluster
land-use types into more homogeneous areas. This exercise facilitates planning for the
sustainable use of natural resources.

14
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Agriculture, “the prevailing way of life” in Africa, is one of the economic sectors most
at risk from climate change impacts (Working Group on Climate Change &
Development, 2005; FoE, 2002; Desanker & Justice, 2001; Vogel, 2005). The IPCC
(2001c) states that: “One-third of the national income in Africa is generated by
agriculture.” On average, 70% of the population are farmers and 40% of all exports
are agricultural products (IPCC, 2001c). Thus, there is consensus that climate
change, through increased extreme weather events, will worsen food supply in
Africa. Aid agencies assert that poor harvests have rendered more than 14 million
people in need of food aid in southern Africa (Oxfam, 2002). Extreme weather events
have also contributed significantly to increased crop failures in many parts of Africa
(Oxfam, 2002). Civil strife and the effects of HIV/AIDS are further limiting the

capacity of affected countries to cope with climatic changes (Action Aid, 2002).

It is for these reasons that the African continent is more exposed to the impacts of
climate change than many other regions in the world (IPCC, 2001c). President of
South Africa, Thabo Mbeki, at the Opening Ceremony of the Second Festival of the
Cultures and Civilisations of World Deserts, Dubai 2005 stated that:

...... Climate change, not only further exacerbates the process of desertification in many parts
of Africa , but can undermine the very integrity of the desert ecosystem itself, accelerating
the process of degradation of the land and environmental resource-base upon which
impoverished communities depend. ........ Solutions to these developmental challenges do
exist. All that is required /s commitment, cooperation and political will to ensure practical

action by every nation and the international community” (DFA, 2005).

Furthermore, it is likely that climate change will undermine the G8* debt relief in
Africa. In 2005, an additional $25 billion was approved at Gleneagles, however,
increases in temperature and rainfall variability are likely to result in impacts on
agricultural production and ultimately undermine the G8 debt relief. It is recognised
that Africa is currently on a path that might not achieve the MDGs, and climate

change is likely to further hinder these efforts (G8 Gleneagles, 2005).

® The G8 stands for the 'Group of Eight' nations (including France, Canada, Germany, ltaly,
Japan, United Kingdom, United States of America and Russia) that seek to reach informal
agreements on measures that they can take individually, but in a co-operative manner, to

achieve their goals more effectively (G8 Gleneagles, 2005).
15
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2.4.1 Implications of Climate Change for South Africa

As with all developing countries, South Africa’s energy sector holds the key to the
country’s development. The country’s industrial competitive advantage is largely
based on the abundance of local coal resources and significant investment in
electricity infrastructure (EDRC, 2003). This has facilitated major developments in
heavy industry and mining, which now form the basis of South Africa’s economy.
These activities are energy intensive and rely on coal for the provision of electricity.
This reliance is increasing as the country embarks on processes aimed at creating
employment and improving the quality of life of its citizens. The primary macro-
economic policy instrument for this effort has been the Growth, Employment and
Redistribution programme (GEAR) which aims to increase the economic base of the
country through, amongst other factors, increasing industrial development (EDRC,
2003).

South Africa’s economy is predominantly coal-based and is significantly energy
intensive. This implies that when one compares energy inputs with measures of
economic outputs such as GDP, South Africa has one of the most energy intensive
economies in the world (Spalding-Fecher & Williams, 2000). According to the
National Electricity Regulator (NER), 2001 electricity supply statistics indicate that
approximately 90% of electricity was generated from coal (Engineering News, 2005).
This is primarily due to the abundant supply of cheap and reliable energy, and on the
types of industries that dominate the economy (minerals extraction and processing
are by their very nature energy intensive). Energy intensity can be problematic for
two reasons: firstly these resources are non-renewable, and, secondly, a reliance on
these resources carries significant environmental impacts such as the release of air
pollutants that cause acid rain, respiratory problems and climate change (Spalding-
Fecher & Williams, 2000). The environmental implication of most concern is the
energy sector’s contribution to South Africa’s emissions of gases that increase global

warming.

In 2004, South Africa released its Initial National Communication under the United
Nations Framework Convention on Climate Change (UNFCCC). This report documents
South Africa’s vulnerability to climate change and its potential to adapt to climate

change. The report indicates that in 1994, total carbon dioxide, methane and nitrous
16
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oxide produced amounted to 379 842 giga gram (Gg) carbon dioxide equivalents®.
This converts to 103.6 million tons of carbon, which was mainly attributed to the
energy, industry, agriculture and waste sectors (EDRC, 2003). The energy sector
alone contributed 78% of the country’s total emissions in 1994. Carbon dioxide was
the most significant GHG and contributed more than 80% of the total greenhouse
inventory for 1990 and 1994. Due to the energy intensive nature of the economy,
South Africa is globally ranked fourteenth in terms of harmful global warming
emissions and the nineteenth most carbon intensive economy (EDRC, 2003).
Furthermore the “South African Country Study”, a study commissioned under the
Initial National Communication for South Africa highlighted that the majority of these
emissions were a result of electricity generation from coal fired power stations

(EDRC, 2003).

Taking these factors into consideration, it is necessary that a new model of
development be implemented in South Africa that increases human resilience in the
face of climate change, and increases the stability of ecosystems. This can only be
achieved if all levels of government work together. Thus, the National Climate
Change Response Strategy highlights the following key issues and problems for
South Africa (DEAT, 2004b):

e Supporting national and sustainable development: International climate
change action is viewed as a vehicle to redress the historic, inequitable and
unsustainable north/south divide of the worlds economy as well as an
opportunity for achieving the sustainable development objectives of South
Africa’s national policies and legislation;

e Adapting to climate change: South Africa acknowledges that climate change
is happening and its impacts are likely to be most significant in developing
countries. It is recognised that the heath sector, maize production, plant and
animal biodiversity, water resources, and rangelands are of highest
vulnerability to climate change;

o Developing a sustainable energy programme: Due to the fact that South

Africa is considered as a significant emitter of GHGs, it is anticipated that

4 A metric measure used to compare the emissions from various GHGs based on their global
warming potential (GWP).
17
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great benefits would be derived from the adoption of a future energy
strategy. The ultimate objective of the strategy will be to direct the economy
towards a cleaner development path with particular focus on CDM projects.
Currently, a white paper on renewable energy and clean energy development
has been drafted together with an energy efficiency programme;
Meeting international obligations: As a signatory to the UNFCCC, South Africa
has to fulfil a number of obligations including, but not limited to:
0 Preparing and periodically updating a national inventory of GHG
emissions;
o Co-operation in preparing for adaptation to the impacts of climate
change;
0 Promotion of sustainable management; and
0 The promotion and co-operation in the development, application and
diffusion of technologies.
The integration of climate change response in government: Due to the cross
cutting nature of climate change, it is recognised that it has ramifications for
diverse activities in other government departments. Therefore, a national
climate change strategy will require collective action from all levels and
departments of government;
Domestic legal action: Climate change is referred to in a number of national
legislation such as the White Paper on Integrated Pollution and Waste
Management (2000), White Paper on a National Water Policy for South Africa
(1997), National Water Resource Strategy and the National Environmental
Management Act;
Climate change related education and training: Climate change is a new issue
in South Africa and therefore requires training and public awareness;
Research development and demonstration: Climate change needs to be
properly co-ordinated, benefits optimised and, where necessary, relevant
local research needs to be commissioned;
Inventories of GHGs and air pollutants: An integrated system of ambient air
quality monitoring and GHG inventories is required;
Accessing and managing financial resources for climate change: Access to
public sector funding is required for an effective programme for climate

response in South Africa. Thus, a framework is necessary in order to access
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and manage the climate change financial resources. A number of key
interventions have been proposed including:
0 Rapid development of the Designated National Authority (DNA) within
the Department of Minerals and Energy;
0 Undertaking of a technology needs assessment;
0 Accessing appropriate funds for implementation of climate change
programmes;
0 Accelerating the process of education and awareness raising;
0 Ensuring the co-operation of stakeholders to climate change response;
o0 Implement sustainable industrial development through co-ordinated
policies;
0 Accelerate water resource management;
0 Adapt rangeland, agricultural and forestry practices;
0 Maintain an appropriate attendance at the UNFCCC and related
meetings; and

0 Set a timeframe for action on climate change.

2.5 Policies in Response to Climate Change

At the Earth Summit in Rio de Janerio, 180 countries including South Africa, adopted
the UNFCCC. The UNFCCC establishes a framework and process for agreeing to
specific actions for the reduction of anthropogenic GHGs. The convention recognises
the right of poorer nations to economic development whilst not neglecting the fact
that these countries are most vulnerable to the impacts of climate change (Rukato,
1999). Therefore, much of the burden for mitigating climate change lies with the
developed, industrialised countries. The convention (once ratified) indicates a
commitment to follow procedures that mitigate the effects of climate change, and
allows countries to access financing for the implementation of these mitigatory
actions (Rukato, 1999). It supports the concept of sustainable development and

seeks to stabilise GHGs at a level that would not be dangerous.

Under the UNFCCC, both developed and developing countries have to formulate and
submit national communications containing inventories of GHG's by source and

removal by sinks (UNEP, 2001). Furthermore, countries have to take account of

19

Climatic Future for Durban



EThekwini Municipality

climate change in the development of social, economic and environmental policies
(UNEP, 2001).

Parties to the Convention have been meeting since 1994 to implement and define
the UNFCCC, and at the third meeting of the Parties the Kyoto Protocol was adopted.
This Protocol sets legally binding GHG reductions for industrialised countries and was
entered into force on 16 February 2005. At least 55 countries ratified the treaty,
representing 55% of the industrialised countries 1990 emissions levels. The Protocol
stipulates that developed countries have specific targets to meet in order to reduce
their GHG’s to levels experienced in 1990. Developed countries are required to
reduce their collective emissions of GHGs by at least 5% during the period 2008-
2012. This group target will be achieved through reductions of 8% by Switzerland,
Central and East European states and the European Union; 7% by the United States;
and 6% by Canada, Hungary, Japan and Poland. Russia, New Zealand and Ukraine
have to stabilise their emissions whilst Norway may increase emissions by 1%,
Australia by 8% and Iceland by 10%.

To assist developed countries in meeting their targets, three mechanisms have been

developed including:

¢ An International Emissions Trading Regime which allows developed counties
to buy and sell emissions credits amongst themselves;

e The Clean Development Mechanism (CDM) which allows developed countries
to acquire certified emissions reductions (CERs) via GHG mitigation projects in
developing countries (Future Energy Solutions, 2002); and

e Joint Implementation which enables developed countries to acquire emission

reduction units by financing projects in other developed countries.

Developing countries do not have specific mitigation obligations, but as signatories to
the convention are required to show their commitment to reducing GHG’s (Rukato,
1999). Although South Africa does not have reduction targets assigned for the 1%
commitment period of the Protocol, it is possible that due to its high emissions levels,

reduction targets will be set for future commitment periods.
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In order to proactively respond to the commitments of the Convention, South Africa
has a policy on global climate change which recognises that as economic growth and
development occurs, so too will emissions. The utilisation of CDM and opportunities
for technology transfer will play an important role in assisting with the transition to
lower GHG emissions. In 1999, South Africa completed the “Climate Change Country
Study” in line with UNFCCC reporting requirements. It quantifies South Africa’s
contribution to global climate change, examines the vulnerability of the country and
identifies options for mitigation and adaptation to the effects of climate change
(Spalding-Fecher & Williams, 2000). This study forms the basis of the Initial National
Communication submitted to the UNFCCC secretariat in terms of the Convention. Key

findings of the Initial National Communication include (DEAT, 2004a):

e Priority areas of highest vulnerability to climate change: The health sector,
maize production, plant and animal biodiversity, water resources and
rangelands;

o Malaria: It is projected that by 2050 there will be an extension of the malaria
prone areas and a greater number of people will be exposed to the risk of
malaria for longer periods of time;

e Bilharzia: Climate change modelling indicates that as temperature increases, a
larger area of South Africa will be conducive to the survival of bilharzia with
greater proportion of the population at risk of infections;

o Water resources: It is likely that climate change will impact water resources
by potential changes in intensity and seasonality. It is also possible that there
will be an alteration in the magnitude, timing and distribution of storms.
Desertification is also predicted to be exacerbated by climate change;

¢ Rangelands: Climate change modelling indicates a general aridification of
rangelands. Lower rainfall and higher temperatures will affect fodder
production, and forage production over the savannah regions is likely to
decrease by one fifth. Cattle disease outbreaks are also likely to increase;

e Maize: Under a drier hotter climate it is predicted that maize production will
decrease by approximately 10 to 20% over the next 50 years, whilst food
demand is likely to increase;

e Forestry: The predicted aridification of the country due to lower rainfall and
higher temperatures will affect the optimal areas for major crop species, thus

impacting the profitability of fixed capital investments; and
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o Biodiversity: Climate change modelling indicates a reduction of the area
covered by current biomes between 38-55% by the year 2050. A number of
species are also predicted to migrate and insect pests are expected to expand

their habitat ranges.

Key recommendations of the Initial National Communication include (DEAT, 2004a):

e Education, training and public awareness: Aims to increase awareness in
dealing with the negative impacts of climate change, such as floods, droughts
and the spread of disease;

e Projections, policies and measures: Policies to combat the effects of climate
change are being developed within the context of national priorities including:

0 Poverty alleviation

0 Provision of basic services
o Equity

0 Employment creation

0 Economic growth

e Energy: Several initiatives are on-going to increase the use of renewable and
cleaner energy;

e Transport: Policies aim to achieve sustainable development in the transport
sector by minimising energy usage and the environmental impact of the
transport sector; and

e Mining: The mining industry is currently involved in a global initiative (Global
Mining Initiative) aimed at ensuring environmentally sustainable and socially

acceptable future mining developments.

As a party to the UNFCCC, it is important that South Africa gives legality to measures
of monitoring, verification and enforcement of GHG reduction targets. In September
2004, ‘A National Climate Change Response Strategy’ was released. This strategy
was identified as an urgent requirement in preparation for the ratification of the
UNFCCC. The aim of the strategy is to promote integration between the various
government departments to maximise the benefits of the country whilst minimising
the negative impacts of climate change. It is envisaged to be in the national interest
in order to support climate change response actions, as they can potentially act as a

significant factor in boosting sustainable development (DEAT, 2004b). The strategy
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highlights the following key issues and problems for South Africa and translated
these into tangible strategies and actions to be implemented by government (DEAT,

2004b). These strategic objectives, principles and proposals are highlighted below:

. Principles for the National Climate Change Response Strategy: A number
of principles and factors guided the conception of the strategy including
the National Environmental Management Act, 1998 and the importance of
equity on the national and international scale;

° National objectives and sustainable development: A synergy between
national government, sustainable development and climate change
through the inclusion of climate change issues in sustainable development
policies, indicators and criteria;

. Institutional arrangements: To enable relevant national government
departments to address climate change issues in South Africa by ensuring
that national government directorates and sub-directorates have the
capacity to undertake climate change response and by establishing
procedures for CDM projects;

. Adaptation: To offset South Africa’s vulnerability to climate change by
extending health protection and promotion measures, water resource
management and contingency planning, adaptation of rangeland
practices, adaptation in agriculture, changes in forestry practices,
protection of plant, marine and animal biodiversity; and formulate actions
that offset the economic vulnerability of South Africa to climate change
response;

° Mitigation: To create a national GHG mitigation plan through the efforts of
all stakeholders in initiating a joint implementation strategy, a transport
mitigation programme, a coal-mining sector mitigation programme, the
extension of forest schemes and optimising waste management practises;

o International concerns: To optimise South Africa’s potential to benefit
from climate change mitigation by suitable international response and
positioning. This will be achieved through appropriate attendance at
UNFCCC and related meetings;

o Cross-cutting issues within government: To ensure that all government

departments in all spheres work together in a co-operative manner when
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dealing with climate change issues by utilising the Government Committee
for Climate Change to consolidate governments position;

. Legislation: Ensure that South African environmental law provides for
climate change issues by utilising the on-going law reform process;

. Education, training, awareness and capacity building: Improve the level of
education, training and awareness regarding climate change and
capacitate government and other sectors when dealing with climate
change issue. This will be achieved through the acceleration of the
process of education, training, awareness and capacity building;

. Research, development and demonstration: Ensure an effective and
integrated programme of climate change research, development and
demonstration in South Africa by developing a database of climate change
research;

. Air quality management: ldentify and implement an information handling
system that incorporates GHG data through the introduction of a GHG
emissions focus in air quality legislation; and

. Accessing and managing financial resources for climate change: Ensure
that South Africa has access to the best possible climate change funding

by investing in a friendly climate to attract foreign investment.
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3 THE SCIENCE OF CLIMATE CHANGE

3.1 Introduction

This chapter gives an overview of the key processes that govern climate change and
its impacts. It also reflects the changes currently being experienced globally and the

projected IPCC scenarios for future climate change.

3.2 The Greenhouse Effect

The greenhouse effect is a natural process that maintains an average temperature
on Earth and supports life as we know it. Without it the Earth’s average temperature

would be about -18° C. Even the oceans would be frozen under such conditions.

The greenhouse effect operates when the Sun’s energy passes through the earth’s
atmosphere in the form of shorter wavelength energy. Some of the radiation is
absorbed by water vapour, gases and dust, although most reaches the earth’s
surface. About 70% of this radiation is re-radiated as longer wavelength energy back
into space (Barrow, 1995), but some is absorbed or trapped by GHGs resulting in a

warming of the planet (Figure 3).

Figure 3: Schematic Diagram of the Greenhouse Effect

29

Climatic Future for Durban



EThekwini Municipality

Many gases exhibit greenhouse properties. Some, such as carbon dioxide, methane,
nitrous oxide occur naturally in nature, whilst others, including chlorofluorocarbons,
are man-made (Table 2). Essentially, these GHGs absorb outgoing long wave
radiation from the sun and re-emits this energy in all directions (Warrick & Jager,
1989).

Table 2: Main Greenhouse Gases & Their Formula

Chemical Species Formula
Carbon Dioxide CO,
Methane CH,4
Nitrous Oxide N,O
Ozone O3
Chlorofluorocarbons CFCs
Hydrofluorocarbons HFCs

Prior to the Industrial Revolution that began in the 18" century, the concentrations
of GHGs were relatively constant. Following the advent of industrialisation, however,
concentrations of various gases have increased. Increasing concentrations of GHG's
enhance the absorption and emission of infra-red radiation causing more energy to
be stored within the earth’s atmosphere, with a resultant increase in the temperature
on Earth. This is termed the “enhanced greenhouse effect” and is essentially the
cause of global warming. The levels of GHGs are determined by a balance between
various sources and sinks. Sources are processes that generate GHGs, and sinks are
processes that destroy or remove them from the atmosphere. Human activities are,
however, interfering with these levels by introducing new sources or destroying

natural sinks.

For a stable climate, a balance is required between incoming and outgoing radiation
emitted by the climate system. Increases in anthropogenic GHGs are, however,
resulting in an imbalance in the global energy budget. This imbalance is termed
radiative forcing. Radiative forcing is the change in the balance between radiation
coming into the atmosphere and radiation going out. A positive radiative forcing
tends on average to warm the surface of the earth (IPCC, 2001). Since a thicker

blanket of GHGs helps to reduce energy loss to space, the climate changes (e.g.
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fluctuations in temperatures, rainfall variability and cloud cover) to restore the

balance between incoming and outgoing energy (Rukato, 1999).

3.3 Changes in the Agents that Cause Climate Change

3.3.1 Greenhouse Gases

As demonstrated in previous sections, an increase in the concentration of GHGs in
the earth’s atmosphere could lead to considerable increases in global temperature. It
is important to note that different GHGs are able to warm the atmosphere at
different rates, that is, each gas has a different global warming potential (GWP).
Global warming potentials are a measure of the relative radiative effect of a given
substance compared to carbon dioxide over a chosen time horizon (IPCC, 2001). For
example, methane is about 21 times more effective at trapping radiation than carbon

dioxide. The respective GWPs of the three main GHGs are presented in Table 3.

Table 3: Global Warming Potentials of the Three Main GHGs (IPCC, 2001)

Gas Lifetime GWP (20yrs)
Carbon Dioxide 1
Methane 12.0 21
Nitrous Oxide 114 310

Of particular importance is the long residence time of these GHGs in the atmosphere
(Table 4). This implies a sustained radiative forcing lasting for decades, centuries or
even millennia before natural processes can remove the quantities emitted (IPCC,
2001). In other words, if all emissions were stopped, global warming would still
continue due to the lasting effect of GHGs in the atmosphere (IPCC, 2001). Global
surface temperatures would, however, rise at a rate of only a few tenths of a degree
per century rather than several degrees as projected for the 21* century without
stabilisation (IPCC, 2001).
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Table 4: Residence Times of GHGs

Gas Residence Time in Atmosphere (Yrs)
Carbon Dioxide Approx 200-450
Methane 12
Nitrous Oxide 120
Chlorofluorocarbons 102

3.3.1.1 Carbon Dioxide

Carbon dioxide is emitted into the atmosphere through both human activities and
natural processes as a colourless, odourless and non-flammable gas (Warrick &
Jager, 1989). It is also the most prominent GHG, being recycled through the
atmosphere by photosynthesis. Photosynthesis is the process by which green plants
and other organisms transform light energy into chemical energy. During the process
carbon dioxide is consumed and modified by the addition of hydrogen to form
carbohydrates. The incorporation of carbon dioxide into organic compounds is known
as carbon fixation. Thus, plants and trees can be viewed as carbon sinks by
removing carbon dioxide from the atmosphere and oceans and fixing it into organic
chemicals. The main anthropogenic source of carbon dioxide emissions is the
combustion of carbon-based fuels (Hopwood & Cohen, 2004). Coal, oil and natural
gas are termed fossil fuels and contain carbon which, when burned, combines with
oxygen to form carbon dioxide. In addition, the clearing and burning of forests have
contributed significantly to the carbon dioxide load in the atmosphere due to the fact
that forests and wooded areas are natural carbon sinks and when burned add more

carbon to the atmosphere.

In 1800, the atmospheric concentration of carbon dioxide was approximately 280
parts per million (ppm) by 1998 this had risen to 365 ppm (IPCC, 2001) (Figure 4).
By 1996, carbon dioxide world emissions increased by 2.8%, with the United States
reporting a 3.3% increase (Hopwood & Cohen, 2004). This increase is
unprecedented over the last 20 000 years (IPCC, 2001). Developing countries, such
as in Africa, where a 12% increase, from 1990-1995, was reflected have shown a

higher increase in emissions than developed countries (Hopwood & Cohen, 2004).
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3.3.1.2 Nitrous Oxide

Nitrous oxide is a colourless GHG. Globally, nitrous oxide emissions have increased
by 15% since 1750 (Figure 4). Prior to industrialisation, the concentration of nitrous
oxide was 270 parts per billion (ppb) today it is 314 ppb (IPCC, 2001). Nitrous oxide
is added to the atmosphere through the use of nitrogen-based fertilisers, disposing
of human and animal waste and the increased use of motor vehicles (Hopwood &
Cohen, 2004). Natural processes also release nitrous oxide from the oceans and
through bacterial processes in the soil (Warrick & Jager, 1987). The most dominant

anthropogenic source of nitrous oxide is from fossil fuel and biomass burning.

3.3.1.3 Methane

Methane is colourless, odourless and flammable gas. It is formed when plants decay
and is abundant around water bodies and swamps. It is produced by microbial
activities under anaerobic conditions (Warrick & Jager, 1987). It is also produced
anthropogenically by activities such as exploitation of natural gas, biomass burning
and coal mining. The concentration of methane prior to industrialisation was 700 ppb
today it has increased to 1745 ppb (IPCC, 2001). Since 1750, methane
concentrations have increased by 150% and it is likely that they will continue to rise

(Figure 4).

3.3.1.4 Halocarbons and Related Compounds

These GHGs are also ozone-depleting compounds and have decreased slowly due to
regulations imposed by the Montreal Protocol and its amendments (IPCC, 2001).

These gases are long-lived and effective GHGs. For the majority of these compounds

human activities are the sole source.
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Indicators of the human influence on the atmosphere

during the Industrial Era

(a) Global atmospheric concentrations of three well mixed
greenhouse gases

r : —] 5
360 | Carbon dioxide Utz
— 340 - 1.0
S 320 [
v 800 - — 0.5
© 250 ™ g MIGTEy Joao
260 |-
| | | |
= T T T T
2 L _
w 1750 | Methane 05
- I 0.4
2 2 -
e I doso
| [ -
2 0.1
% -
2 —4 0.0
= : : . : : ]
< : : : : .
210 [ Nitrous oxide o
— C 0.0
B 200 f ]
£ 1 M o005
2
= 270 ke - " _-: - Toar= -4 0.0
- - - bl " - -
- - - -
250 [ ! ! : : ]
1000 1200 1400 1600 1800 2000
Year
(b} Sulphate aerosols deposited in Greenland ice
T T
- & 2001 Sulphur
s 2 50
T 5
§ 3 100
Lo, 25
= O
£ w
2 1= 0 1 1
1600 1800 2000
ear

50, emissions (Millions of

Radiative forcing (Wrm2)

tonnes sulphur per year)

Figure 4: Changes in the Concentration of the Three Main GHGs
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3.3.1.5 Aerosols

Apart from GHGs, aerosols constitute a second important human influence on the
climate. Aerosols are microscopic airborne particles (solid or liquid) that are produced

from natural and anthropogenic activities. These activities include (IPCC, 2001):

e Volcanic eruptions;

e Dust storms;

e Emissions of sulphur dioxide emitted mainly from power stations (Figure 4);
and

¢ Smoke from deforestation.

These solid and liquid particles (aerosols), together with clouds, interact with
incoming and outgoing radiation. Their radiative effects occur in two distinct ways
(IPCC, 2001):

o Directly by absorbing solar and thermal infrared radiation; and

e Indirectly by modifying the microphysical radiative properties in the amount
of clouds by changing how they reflect and absorb sunlight, thereby affecting
the Earth's energy budget.

Over the years the concentrations of these aerosols have risen due to increased
emissions. Essentially, aerosols increase the reflectivity of the atmosphere and
reduce the amount of solar radiation that reaches the surface. It has been estimated
that aerosols are likely to reduce the global temperature at the earth’s surface by
about 1°C. The resultant effect is a heating of the atmosphere and a cooling of the
earth’s surface (IPCC, 2001). An important characteristic of aerosols is that they have
shorter atmospheric lifetimes (+/- 5 days) and therefore cannot be considered a long

term offset to GHGs (Warrick & Jager, 1987).

Aerosols are also local pollutants that pose a health threat, and the industrial sectors
responsible for their production are subject to a number of air pollution control
measures. As a result, it is expected that aerosol concentrations will decrease

causing additional warming from a loss of reflectivity.
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3.3.1.6 Land-Use Change

Vegetation and soils control how energy received from the sun is returned to the
atmosphere. For example, deforestation reduces evapo-transpiration and increases
surface temperatures. Trees absorb carbon dioxide from the atmosphere for
photosynthesis. Some of this carbon is used by the tree for growth and will remain
trapped within the cell structure until the tree is burnt or felled. In this way, a tree
acts as a carbon sink. At the end of the tree’s life cycle the stored carbon is released
back to the atmosphere as carbon dioxide. Deforestation, however, alters this
balance and carbon dioxide is released to the atmosphere by forest burning. The
subsequent replacement vegetation, frequently in the form of agricultural crops, has
comparatively little biomass by comparison to forests, and the potential to absorb

carbon dioxide is thus reduced.

Vegetation also affects the albedo of the earth’s surface. The albedo of a surface
defines the amount of solar radiation reflected by it, and is expressed as a
percentage. Vegetation, including forestry, absorbs much of the incoming radiation
for photosynthesis and therefore has a low albedo (12-15%). Grasslands have an
albedo of about 20% whilst deserts reflect about 40% of incoming sunlight. Thus,
land-use change can also have an impact on the climate by increasing or decreasing

reflectivity and ultimately affecting the warming or cooling of the earth.

3.4  Observed Changes in the Climate System

Various elements of the climatic system have been observed directly and are
documented in an instrumental record. Direct measurements of the earth’s surface
temperature date back to the 19th century, while wind and precipitation records
have been kept for about 100 years. Sea levels have also been recorded over a
similar period (IPCC, 2001).

3.4.1 Changes in Temperature

The global average surface temperature has increased by 0.6 °C since the late 19th
century (Figure 5); the 1990’s was the warmest decade and 1998 the warmest year

(IPCC, 2001). As depicted by Figure 5, temperatures have gradually increased since
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1940 and have accelerated since 1980. These data clearly show that the rate of
global warming has doubled since 1980. In southern Africa, it is predicted that
warming will be greatest in the northern regions. Temperature increases will range
from 1.0 — 3.5 °C with the greatest changes in the arid parts of the country (IPCC,
2001).

Figure 5: Global Mean Surface Temperature (Source: IPCC, 2001a)

3.4.2 Changes in Precipitation

Increasing global surface temperatures are very likely to lead to changes in
precipitation and atmospheric moisture. This is because of concurrent changes in
atmospheric circulation, a more active hydrological cycle and increases in the water
holding capacity of the atmosphere. In recent years, annual land precipitation has
continued to increase in the middle and high latitudes of the Northern Hemisphere by
0.5 — 1%; however, over the sub-tropics a drying trend is evident. This reduction of

precipitation over the tropics is approximately 0.3% per decade (Figure 6).
Studies also indicate that evaporation has increased during the second half of the
20th century. This increase in actual evaporation is related to the greater availability

of moisture at the surface due to increases in precipitation and temperatures.
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Figure 6: Global Rainfall Variability (Source: IPCC, 2001)

3.4.3 Changes in Snow Cover and Land — and Sea Extent

There has been a decrease in snow cover and land ice extent in the northern regions
due to corresponding increases in land surface temperature. These changes have
been monitored through satellite data which have shown decreases of approximately
10% snow cover since the late 1960s (IPCC, 2001). There is also evidence to
suggest a significant retreat of the alpine and continental glaciers in response to
global warming (IPCC, 2001). In the last 100 to 150 years there have been observed
reductions in the annual duration of lake and river ice in the Northern Hemisphere. It
is also clear that the volumes of ice in the Northern Hemisphere are decreasing
(IPCC, 2001). New data also show a decline by approximately 40% of sea ice

thickness in the Arctic.

Antarctica has experienced a 0.5°C increase in temperature over the last century,
although the Antarctic Peninsula has warmed more rapidly i.e. by more than 2°C
since the 1940s. This increase is about 2 or 3 times faster than the global average.
In 2002, the Larsen B ice shelf® in the Antarctic Peninsula broke-up, a phenomenon

attributed to global warming (Cool Antarctica, 2005). The ice shelf was

® An ice shelf is a thick layer of ice floating on the sea (Cool Antarctica, 2005)
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approximately 220m thick and over a 35 day period it lost about 3 250 km? of ice.
The rate of flow of glaciers that feed the ice shelf in the Antarctic Peninsula also
seems to be increasing, resulting in more water being deposited into the oceans, and
hence adding several metres to the sea level (Cool Antarctica, 2005). Together, the
Antarctic and Greenland ice sheets presently contain enough water to raise the sea

level by 70m (IPCC, 2001).

Changes in surface albedo in snow covered areas are also having an affect on global
warming. As snow melts, it results in a lower albedo (less energy is reflected) which

in turn increases warming of the earth.

3.4.4 Changes in Sea Level

Utilisation of tide gauge data indicates that the rate of global mean sea level rise
during the 20th century is rising (IPCC, 2001). This is due to a number of factors

operating over a range of time scales that are explicitly related to climate change.

Firstly, as the ocean warms it expands. This thermal expansion is believed to be one
of the major causes of historical sea level rise. Sea level change also takes place
when the mass of water in the ocean increases or decreases. This occurs when water
is exchanged with water stored on the land. The majority of water on land is stored
in glaciers or ice sheets. Therefore, after thermal expansion, the greatest
contribution to increasing sea level is expected to be the melting of the mountain

glaciers and ice caps (IPCC, 2001).

Based on geological data, global average sea level has risen at a rate of 1.0 to 2.0
mm/yr over the 20" century (Figure 7) which is equivalent to 10-20 cm for the last
century. Global trends indicate a rise of 0.09 to 0.88 m this century, with most of the
uncertainty related to incomplete scientific understanding and possible societal
responses (IPCC, 2001). In the longer term, however, a much greater sea level rise
is inevitable, since ice sheets will continue to melt over the next thousand years due
to present increases in temperature, even if the climate is stabilised. Current
projections are 2 to 4 m over the next 500 years (Scholes, 2005). Extreme high
water levels will also increase as a result of mean sea level rise. This may further

increase if storms become more frequent.
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Figure 7: Historical Trends in Sea level Rise (Source: IPCC, 2001)

3.4.5 Changes in Atmospheric and Oceanic Circulation Patterns

Changes or fluctuations in atmospheric and oceanic circulation are important
elements of the climate. Such changes are the main cause of variations in climate
elements at a regional scale. Since the mid 1970’s, unusual behaviour patterns of the
El Nino-Southern Oscillation (ENSO) have been experienced, with the warm phase
episodes being relatively more frequent and intense than the cool phase (IPCC,
2001). The overall effect of this change is a small contribution to the increase in
global temperatures during the last few decades. This behaviour is related to
variations in precipitation and temperature over much of the global tropics and sub-

tropics.

3.4.6 Changes in Climate Variability and Extreme Weather Events

Data indicate that where total precipitation has increased, it is likely that there has
also been an increase in heavy and extreme precipitation events. In most cases the
converse would also be true. In the Northern Hemisphere, there have been
statistically significant increases in the frequency of precipitation events (Figure 8).
In some regions it is also evident that there is an increase in extreme precipitation

events despite the fact that total precipitation has decreased. This has been
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attributed to a decrease in the frequency (the number of events) of precipitation
events (IPCC, 2001). From the period 1900 to 1995 there has also been an increase
in the number of global land areas experiencing severe droughts or wetness. It is
likely that there has been a 2 - 4% increase in the frequency of heavy precipitation

events worldwide (IPCC, 2001).

Figure 8: Global Weather Events (IPCC, 2001)

It is important to note that there is no compelling evidence to suggest that the
characteristics of tropical and extra-tropical storms have changed. This is due to

incomplete data and limiting and conflicting analyses (IPCC, 2001).

3.5 The Projections of the Earth’s Future Climate

Climate models have been utilised to develop a suite of projected future climate
changes. These models are designed to study climate processes and natural climate
variability as well as projecting the response of the climate to human induced
changes (IPCC, 2001). In 1996, the IPCC developed a set of emission scenarios in
order to provide input for the evaluation of climatic and environmental consequences
of future GHG emissions and for the assessment of alternative mitigation and
adaptation strategies. Four different storylines were developed by the IPCC that

describe the relationships between the agents driving emissions and changes in
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these agents. The scenarios, however, do not include intervention of climate change
initiatives. In other words, no scenarios are included that explicitly assume the
implementation of the UNFCCC (IPCC, 2001).

The first scenario describes a future world of very rapid growth where the global
population peaks in mid-century and thereafter declines. The major themes are
convergence among regions (i.e. where regional average income per capita
converge), capacity building and increased cultural and social interactions (IPCC,
2001). The second scenario describes a very heterogeneous world with the
underlying themes of self reliance and preservation of local identities. Economic
development is primarily regional and technological change is fragmented. The third
scenario describes a convergent world but with rapid change in economic structures
towards a service and information economy where an introduction of clean and
resource efficient technologies takes place. The last scenario talks of a world in
which the emphasis is on local solutions to economic, social and environmental
sustainability (IPCC, 2001).

Under all models and scenarios, it is evident that the world gets warmer. There is
agreement that the temperature increases will be higher towards the poles and in
the continental subtropics. There is, however, disagreement on how much the

temperature will increase. The predictive range is between 1.4 to 5.8 °C (Figure 9).

Figure 9: Projected Changes in Global Temperature
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3.5.1.1 Possible Projections

The IPCC scenarios indicate that carbon dioxide emissions will range from 540 - 970
ppm in the year 2100 compared to about 280ppm in the pre-industrial era (IPCC,
2001). As this gas increases, the land will take up a decreasing fraction due to
deforestation while the oceans absorb less carbon dioxide as water temperatures
increase. The other gases vary across the different scenarios. Ultimately, a reduction

of GHGs is necessary to stabilise their contribution to global warming.

The scenarios include the possibility of either increases or decreases in
anthropogenic aerosols depending on the extent of fossil fuel use and policies to
abate polluting emissions (IPCC, 2001). The radiative forcing of these gases is
anticipated to increase through the 21% century. Global average temperature and sea
level are projected to rise under all of the scenarios. The temperature is expected to
increase by 1.4 to 5.8°C and sea level is projected to rise by 0.09 to 0.88m between
the years 1990 and 2100. This rise is primarily due to thermal expansion of the

oceans and secondly to melting of the glaciers and ice caps (IPCC, 2001).

Increased precipitation is also projected over the high-latitude regions in both
summer and winter. The Northern Hemisphere snow cover and sea-ice extent are
expected to decrease further. Asian summer monsoon precipitation and El Nino
effects are also expected to increase with an increase in GHG concentrations (IPCC,
2001).

Even if GHG concentrations are stabilised by the use of cleaner fuels and the
adoption of climate change mitigation measures, global average surface
temperatures will rise due to the lasting effect of anthropogenic GHGs. Ice sheets will

also continue to react to warming.
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4 IMPACTS OF CLIMATE CHANGE

4.1 Introduction

Although climate change is a global issue as mentioned previously, the impacts are
more significant in developing countries. The IPCC (2001) predicts that “the effects
of climate change are expected to be greatest in developing countries in terms of
loss of life and relative effects on investment and the economy”. It describes Africa
as the world’s poorest region and as “the continent most vulnerable to the impacts of
climate change” (IPCC, 2001). This is attributed to factors such as widespread
poverty, recurrent droughts, inequitable land distribution, and agriculture being
overwhelmingly dependant on direct rainfall (Working Group on Climate Change and
Development, 2005; IPCC, 2001).

Coastal areas are likely to be most significantly affected by climate change. Many
areas of Africa’s coastline already experience problems of coastal erosion, flooding
and subsidence. This is a result of exploitation of coastal resources, development and
population pressures on an already sensitive environment, and has particular

relevance for Durban.

Durban’s growing population has resulted in extensive urban development along the
coast. The 97 km coastline is also home to numerous tropical and sub-tropical plants
and animals, many of which are endemic (Ethekwini Municipality, 2005). Durban
contains three of South Africa’s eight biomes, has seven broad vegetation types and
over 2000 plant species. The environmental goods and services provided by the city’s
open space system are valued at R3.1 billion per annum and therefore the
preservation of this resource is a priority. Climate change, however, is expected to
place added stresses on these valued resources (Working Group on Climate Change
and Development, 2005). The IPCC predicts that “climate change will exacerbate
existing physical, ecological/biological and socio-economic stresses on the African
coastal zone” (IPCC, 2001).

Sea levels and temperatures are expected to rise as a result of global climate

change. The projected impacts of increased sea level and temperatures on
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vulnerable coastal areas will have serious social, economic and environmental

ramifications. These issues are discussed in detail below.

4.2 Impacts of Climate Change

The risks surrounding the onset of climate change vary from very high to very low in
terms of the vulnerabilities and abilities of certain economic sectors and regions to
deal with the problem (IPCC, 2001). Africa as a continent is aware of the threat of
‘natural’ disasters and the obstacles to poverty reduction. Awareness of the issue and
the impacts of climate change is, however, not the same as having a sound and
adequately funded approach to dealing with the problem (Working Group on Climate
Change and Development, 2005).

Studies conducted by the IPCC (2001) show that the cumulative interaction of
several factors related to human activities (land-use changes, emissions of GHG’s,
ozone depleting substances and local air pollutants) increases the risk of causing or
aggravating potentially irreversible events such as loss of species, forests, human
settlements, glaciers or heritage sites near coastlines and, in the long term, altering
circulation regimes. Some regions of the world may experience positive impacts from
the effects of climate change (agricultural productivity is expected to increase in
some areas, more carbon dioxide in the atmosphere could boost productivity as
higher levels of carbon dioxide should stimulate photosynthesis in certain plants and
people are likely to enjoy the benefits of warmer winters with fewer frosts in the
northern regions). IPCC assessments, however, conclude that the net effect will be
negative (IPCC, 2001). These impacts will affect human well-being directly or
indirectly and in many cases hamper the efforts of sustainable development (IPCC,
2001). Time scales for adaptation are also crucial in that they may vary from decades
for environmental systems (for restoration of slightly disturbed ecosystems) to
centuries (for equilibration of the climate system), even with the stabilisation of

atmospheric GHG concentrations.

The impacts and their relative magnitude regarding Africa are discussed below.
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4.2.1 Hydrology and Water Resources

Efforts to provide adequate water resources for Africa will confront several
challenges including population pressure, problems associated with land use such as
erosion, and possible ecological consequences of land use change on the
hydrological cycle. Water is fundamental to human life and activities such as
agriculture, industry, power generation, transportation, waste management and the
availability of clean water are often a constraint to economic development. It is
widely recognised that the possible consequences of global warming on the cycling
of water between land, sea and air could have significant impacts across many

sectors of the economy, society and the environment (IPCC, 2001).

Many studies have been conducted that have explored the linkages between
recognisable patterns of climatic variability and hydrological behaviour in an attempt
to explain variations in hydrological characteristics over time. These studies have
emphasised variability from year to year as well as decade to decade (IPCC, 2001).
They have assisted in the interpretation of observed hydrological changes over time,
and provide a context for assessment of future change and open up possibilities for

seasonal flow prediction.

According to the South African Country Study on Climate Change (Turpie et al.,
2002), in which water resources were modelled using the ACRU hydrological
modelling system, changes in rainfall and temperature patterns will lead to significant
shifts in hydrological functioning in South Africa. The results of this modelling

exercise suggest that (Turpie et al., 2002):

« Runoff into the main rivers is likely to be reduced over much of the country or
will become less predictable;

« A possible increase in fire frequency and drought deaths in fynbos vegetation
in the south will lead to dam siltation problems and less predictable water
storage capacity;

« There is likely to be a significant increase in demand for irrigation for the
agricultural sector; and

o Studies of two major catchments, the Orange River and the Mgeni River

reveal that the Orange River Catchment is projected to have a 12 — 16%
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reduction in outflow and the Mgeni River Catchment a 20% reduction in

outflow at the mouth by 2050.

Furthermore, southern Africa is already a water stressed region and climate change
is expected to intensify the increasingly critical water situation. According to the
Southern African Millennium Ecosystem Assessment undertaken by the CSIR (2004),
close to half of Africa’s population has no access to safe water and sanitation
services. Together with the decrease in stream flow and the inability of groundwater
to recharge, reduced annual average rainfall and its runoff could worsen
desertification in southern Africa (Working Group on Climate Change and

Development, 2005).

4.2.2 Natural Ecosystems

Ecosystems are subject to a number of pressures including land-use change,
resource demands and human population changes. Within this context climate
change constitutes an additional pressure (IPCC, 2001). Climate change will alter
spatial and temporal patterns of temperature and precipitation, the two fundamental
factors determining the distribution of vegetation. Geographical shifts in the ranges
of individual species and changes in productivity constitute the most likely impacts of

a carbon dioxide induced climate.

A carbon dioxide induced environment is likely to alter the frequency, intensity,
seasonality and extent of vegetation fires that are critical to areas such as the fynbos
of the Cape because of hotter and drier climates (IPCC, 2001). Elevated carbon
dioxide may encourage bush encroachment in much of the eastern part of South
Africa. Together with increasing temperatures, it will probably lead to a switch from
grassland to woodlands and savannahs, with an associated loss of grassland species

(Turpie et al., 2002). This is due to the differences between C;® and C,’ plants

6 Any plant that produces, as the first step in photosynthesis, phosphoglyceric acid, which
contains three carbon atoms (Plant Anatomy Glossary, 2005)
" Any plant that produces, as the first step in photosynthesis, oxaloacetic acid, which contains
four carbon atoms (Plant Anatomy Glossary, 2005)
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resulting in Cs; plants (trees) being more successful under elevated carbon dioxide

regimes than C, plants (grasses) (Wittwer, 1992).

The majority of Africa’s population are dependant on natural resources. Forests and
woodlands are notable areas for extraction of multiple resources such as timber,
fuelwood, medicinal plants and food on a commercial and subsistence basis. In
addition, woodlands are managed as extensive livestock ranching areas throughout
much of South Africa (Turpie et al., 2002). Ecosystems support a suite of livelihood
strategies and opportunities that are derived both from agriculture and non-food
ecosystem services, such as employment associated with ecotourism, and allowing
people to trade for food they do not grow or collect themselves (CSIR, 2004). Given
the dependence on these resources, many communities are vulnerable to biodiversity
loss resulting from climate change. The IPCC (2001) concluded that the Succulent
Karoo, which is regarded as a savanna biodiversity hot spot, will be threatened under
a climate change scenario. The Succulent Karoo flora may be lost if mean annual
temperature increases by 3-4°C due to changing fire regimes, loss of specialist

pollinators, and increased frequency of drought (IPCC, 2001).

Africa currently occupies about one-fifth of the global land surface and contains
about one-fifth of all known species of mammals and birds in the world, as well as
one-sixth of amphibians and reptiles (IPCC, 2001). These species are concentrated in
winter rainfall regions and are threatened by a shift in rainfall seasonality (IPCC,
2001). The South African Country Study on Climate Change suggested significant
losses and shifts in species ranges. The study explored the consequences of climate
change on the distributional ranges of 179 selected species. The results indicated
that (Turpie et al., 2002):

e 17% of the species expanded their ranges;
o 80% displayed range contractions of up to 98%; and

e 3% did not respond to climate change.

The study also suggested major species losses from the Kruger National Park with

66% of the species having a high probability of extinction (Turpie et a/., 2002).
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4.2.3 Coastal Zones and Marine Ecosystems

Global climate change will affect the physical, biological and biogeochemical
characteristics of the oceans and coasts, resulting in a modification of their ecological
structure, functions and the goods and services they provide. Ultimately (in the
long-term) these changes will have profound impacts on the status, sustainability,

productivity and biodiversity of the coastal zone and marine ecosystems.

Climate change will induce temperature changes and associated adjustments in
ocean circulation, ice coverage and sea level. Higher mean sea level will increase the
frequency of existing extreme levels associated with storm waves and surges.
Projected global warming is also likely to impact on biological processes and
biodiversity in the ocean. A rise in temperature will result in an acceleration of

biodegradation and dispersal of global organic pollutants (IPCC, 2001).

The west coast of Southern Africa is currently affected by storm surges and is at risk
from extreme storm events, erosion and inundation (IPCC, 2001). With climate
change, tidal waves and storm surges may increase and inundation could become a
major concern (IPCC, 2001). On the east coast of Africa, climatic variation and sea
level rise may decrease coral and patch reefs along the continental shelf, reducing
their buffer effects and increasing the likelihood of erosion (The Working Group on

Climate Change and Development, 2005)

Photosynthesis is the major process by which marine biota sequester carbon dioxide,
and is controlled by the availability of nutrients and trace elements such as iron.
Changes in freshwater run-off resulting from climate change can affect the inputs of
nutrients and iron to the ocean, thereby affecting carbon dioxide sequestration
(IPCC, 2001).

Climatic factors affect the elements that influence the numbers and distribution of
fish species. These factors include water temperature, salinity, nutrients, sea level,
current conditions and amount of sea ice, all of which are likely to be affected by
climate change (IPCC, 2001). Changes in precipitation, pH, water temperature, wind,
dissolved carbon dioxide and salinity can affect water quality in estuarine and marine

waters.
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The South African Country Study on Climate Change simulated runoff from 23
catchment systems around the country. The model predicted that the west coast
estuaries would experience the greatest reductions in flow of up to 84%, with the
effect being significant but slightly less, that is about 50%, moving eastward to a
roughly 20% decrease in flow along the south coast. Estuaries east of Port St Johns
are more likely to experience a slight increase in freshwater inflow, although this

increase was very small in most cases (Turpie et al., 2002).

Coastal environments, settlements and infrastructure are exposed to a range of
marine and land-based hazards such as storms, associated waves and storm surges,
river flooding, shoreline erosion and an influx of biohazards such as algal blooms and
pollutants (IPCC, 2001). As a result of climate change, it is likely that these existing
impacts will intensify because of increased temperatures, rainfall variability and sea

level rise.

Hughes (1992) presented detailed case studies on the economic impacts of climate
change for four ‘type locations’. These included Woodbridge, False Bay, Durban and
Walvis Bay. Hughes’s Durban case study indicated that, due to the heavily developed
coastline of Durban with its hard structures, Durban beaches would suffer
significantly from sea level rise (Turpie et a/., 2002). If significant erosion did occur,
it would have huge implications for the tourism industry. However, Theron (1994)
showed Hughes’s predictions to be somewhat extreme and less applicable in some
instances. In fact, the expected erosion due to sea level rise is relatively moderate
and can be effectively mitigated in certain areas (this is discussed in more detail

further in the report).

Overall, the impacts of climate change will result in a number of socio-economic
impacts such as negative impacts on tourism, freshwater quality, fisheries,
aquaculture, agriculture, human settlements, financial services, human health,

infrastructure damage and loss of lives.

4.2.4 Human Settlements, Energy and Industry

Most regions of the world are expected to experience population growth as well as

continued urbanisation. The impacts of climate change on human settlements will
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therefore increasingly affect urban populations as people move from the drier more
arid areas towards the coast. In addition, poverty is becoming increasingly
urbanised. These issues will reduce the capacity of human settlements to adapt to

climate change, and poverty may exacerbate many of its effects (IPCC, 2001).

Climate change will affect human settlements significantly, however, this is the one
sector where the most adaptation potential lies. An increase in damaging floods, dust
storms and other extremes would result in significant damage to settlements,
infrastructure and would affect human health. Most large cities are located along
coastlines and thus coastal facilities are economically significant. At present, globally
10 million people are at risk of coastal flooding and by 2085 this figure is projected
to increase by 3 million as coastal populations increase (Goklany, 2005). Sea level
rise, coastal erosion, saltwater intrusion and flooding will have negative impacts on
industry and communities (IPCC, 2001). Furthermore, these effects can result in
tertiary impacts on human settlements such as altered land use, redistribution of
population and activities to other regions and altered trade patterns among regions.

These impacts however, are speculative at this stage.

There are a number of different types of settlements and each of them will be
impacted upon by climate change in a specific manner. Resource dependant
settlements are those settlements that are dependant on and tuned to the natural
resources of the region. If these resources are affected by of climate change, it will
impact on the economic livelihoods of inhabitants. Urban settlements will be
negatively affected by air and water pollution, flooding and the consequences of
increasingly viable disease vectors. Migration is also expected to increase in response
to environmental impacts and the attraction to large urban areas. This in turn will
place an increasing amount of pressure on already scarce and vulnerable resources
(IPCC, 2001).

The impact of climate change on human health is a complicated mechanism that
involves the interaction of physical attributes of settlements and the precursors for
heat stress, vector-borne diseases such as malaria and cholera. The South African
Country Study for Climate Change predicts that climate change will increase the
population at risk of malaria by 417% in 2010 (Turpie et al., 2002). Flooding can

flush organisms into clean water supplies resulting in disease outbreaks. Heavy
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rainfall in dry regions normally results in rapid increases in rodent populations, which
in turn results in disease outbreaks (IPCC, 2001). Extremely dry conditions can
reduce the quantity and quality of water, which can also trigger cholera and
diarrhoeal outbreaks. These problems are compounded by overcrowding, poverty

and poor sanitation (IPCC, 2001).

Climate change would impact on energy supply and demand as some types of
energy, such as hydropower and solar, are sensitive to climatic shifts. Where
changes occur it may affect the generating capacity of the energy supply. In terms
of energy demand, it is expected to increase with warmer climates. Urbanisation,
rising incomes and warmer climates could combine to increase the demand for space
cooling, which is already a concern in tropical and subtropical climates (IPCC, 2001).
In Africa, due to its higher temperatures, it is projected that energy demand will

increase.

4.2.5 Food Security

Present and future prospects for food security are significant determinants of the
impacts of climate change. The consequences of present vulnerability for hunger and
nutrition are marked. Food production in most of Africa has not kept pace with the
population increase, and agricultural and economic growth must rise to realise basic
developmental goals. Agriculture is not only a vital source of food but a prevailing
way of life in most of Africa (IPCC, 2001). One third of the income in Africa is
generated by agriculture. Crop production and livestock husbandry account for about
half of household income. The poorest members of society are those who are most

dependant on agriculture for employment and income (Desanker, 2004).

The implications of this state of food insecurity for climate change are significant.
The risks of adverse effects on agriculture especially drought-prone areas are life
threatening. Major impacts on food production will arise from changes in
temperature, moisture levels, carbon dioxide levels, pests and diseases. Increases in
temperature may result in an expansion of production into higher elevations. Crop
water balances may be affected through changes in precipitation and other climatic
events such as an increase in evapo-transpiration (IPCC, 2001). The Southern African

Millennium Ecosystem Report (2004) states that African communities are heavily
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dependant on natural ecosystems and agro-ecosystems (crops) for food security. As
a result of climate change it is likely that these systems will be significantly affected
(CSIR, 2004) causing food security to be become a major issue in Africa. The South
African National Climate Change Response Strategy (2004) states under a drier,
hotter climate, maize production will decrease by 20% and specialty crops grown in
environmentally favourable areas will also be at risk. This in turn will impact food

security in the country (DEAT, 2004).

Pastoralism may also be affected by the fact that farmers may abandon their
livestock because it becomes climatically, environmentally or economically non-
viable. Aquaculture is a food production activity with one of the highest growth rates
in the world. Increases in temperature will have negative impacts on the suitability of
certain types of fish habitats (IPCC, 2001).

4.2.6 Desertification

The United Nations Convention to Combat Desertification (UNCCD) defines
desertification as land degradation in arid, semi-arid and dry sub-humid areas
brought about by factors such as climatic variations and human activities (UNEP,
2002). Desertification therefore, means land degradation, loss of soil fertility, soil
structure and biodiversity in drought prone areas (UNCCD, 2001). Land degradation
is only defined as desertification when it occurs in dryland areas. Dryland areas occur
when the ratio of annual precipitation to potential evapo-transpiration falls within the
range of 0.05 to 0.064 (DEAT, 2002). These dryland areas can be farmed but are

most at risk of desertification (Hoffman et a/., 1999).

Precipitation and temperature determine the potential distribution of terrestrial
vegetation and constitute principal factors in the evolution of soil. Extended droughts
in certain areas have initiated or exacerbated desertification. Carbon dioxide induced
climate change might exacerbate desertification through the alteration of spatial and
temporal patterns in temperature, rainfall, solar insolation, and winds. Lower soil
moisture and sparser vegetation cover would also leave soil more susceptible to wind
erosion (IPCC, 2001). The National Climate Change Response Strategy concludes
that desertification which is already a problem in South Africa, could be exacerbated

by climate change.
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5 LOCAL TRENDS IN CLIMATE CHANGE

5.1 Introduction

This chapter focuses on synthesising the research that has been undertaken to
assess the potential effects and impacts of climate change on Durban and its
surrounds. It is based on research undertaken by the University of Pretoria,
University of KwaZulu Natal-Pietermartizburg and the University of Cape Town. Data
were also obtained from the South African Navy in order to assess sea level rise. The
sea level rise data forms part of the Global Sea Level Observing System (GLOSS)
project. These data were used to project possible sea level rise in Durban for the

remainder of the century.

5.2  Overall Methodology

Due to the uncertainties associated with the science of climate change it was
necessary to undertake a comprehensive review of the most current data on climate
change. A workshop was held with South African climate change scientists in order

to achieve clarity on the issue of climate change and its impacts for Durban.
The workshop aimed to achieve the following objectives:
e To initiate thought and discussions about climate change;
e To facilitate increased awareness and knowledge of climate change; and
e To obtain consensus on the implications of climate change for Durban.
Finally, data for Durban were obtained in order to assess the impacts of climate

change in order to assist the eThekwini Municipality in proactively making informed

decisions for the future. Minutes from the workshop are presented in Appendix 4.

57

Climatic Future for Durban



EThekwini Municipality

5.3 Impacts of Climate Change for Durban

5.3.1 Temperature Rise

Data indicates that currently, daily maximum temperatures range from 20-26°C
(Figure 10) (Schulze, 2005). In terms of future climate projections, based on the
IPCC globally used 2070-2100 scenario, Durban is likely to experience an increase in
monthly maximum temperatures of about 2-3°C. These projections were obtained

using a regional climate model called C-CAM.

Present
Future

Figure 10: Monthly Means of Daily Maximum Temperatures, Durban Umgeni

Quaternary Catchment

[Source: Model: C-CAM, nested within CSIRO MK3 AOGCM (Engelbrecht, 2005) Analysis:
School of BEEH, University of KwaZulu-Natal, Pietermaritzburg]

In terms of daily minimum temperatures, Figure 11 shows that for all months of the
year temperatures will be 3 - 4 °C higher than those currently experienced (Schulze,
2005). Both graphs indicate that in the next 80-90 years it is likely that temperatures
will be higher than they are at present; implying that water availability might become
a significant issue. This is due to the fact that evaporation rates will increase as
temperatures increase. In combination, these factors affect the ability to store and
capture water for human consumption and industrial use. This is explained in further

detail in section 5.3.3.

58

Climatic Future for Durban



EThekwini Municipality

Present
Future
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Figure 11: Monthly Means of Daily Minimum Temperatures, Durban Umgeni

Quaternary Catchment

[Source: Model: C-CAM, nested within CSIRO MK3 AOGCM (Engelbrecht, 2005) Analysis:
School of BEEH, University of KwaZulu-Natal, Pietermaritzburg]

Further analysis of this data, focusing on the number of days with maximum
temperatures higher than 30 °C, reflects that for the period 2070-2100 it is likely that
in January and February Durban will have 5 to 6 times more days with temperatures
greater than 30 °C (Figure 12). There are likely to be 12-14 times more days with
temperatures greater than 30 °C in March, October and November (Schulze, 2005).
This is very significant as it implies that incidences of heat stress will increase
together with evaporation rates. If rainfall decreases, it is likely that water availability

will be an issue.
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Figure 12: Ratio of Present: Future of Occurrences of Daily Maximum

Temperatures > 30°C
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[Source: Model: C-CAM, nested within CSIRO MK3 AOGCM (Engelbrecht, 2005)]

In addition, it is likely that the Durban will experience 11 times more consecutive
days with temperatures higher than 25 °C (Figure 13). This, again, supports the
argument that water availability will be a significant issue as temperatures will be

higher for longer periods of time, resulting in an increase in evaporation rates.

:

2 3 4 5 6 7 8 9 10 11+
Figure 13: Ratio Present: Future of Consecutive Days with Temperatures higher

than 25 °C

[Source: Model: C-CAM, nested within CSIRO MK3 AOGCM (Engelbrecht, 2005) Analysis:
School of BEEH, University of KwaZulu-Natal, Pietermaritzburg]

5.3.2 Rainfall Variability

Similar to global trends in rainfall variability, Figures 14 and 15 show that in Durban,

rainfall events greater than 10mm and 25mm will increase for the period 2070-2100

(Schulze, 2005).
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Figure 14: Rainfall Events per Month > 10 mm Durban, Umgeni Quaternary

Catchment

[Source: Model: C-CAM, nested within CSIRO MK3 AOGCM (Engelbrecht, 2005) Analysis:
School of BEEH, University of KwaZulu-Natal, Pietermaritzburg]
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Figure 15: Rainfall Events per Month > 25 mm Durban, Quaternary Catchment

[Source: Model: C-CAM, nested within CSIRO MK3 AOGCM (Engelbrecht, 2005 Analysis:
School of BEEH, University of KwaZulu-Natal, Pietermaritzburg]

For February, March, April, August and September, however, it is likely that rainfall
will decrease. Although these figures illustrate that the rainfall average does not
deviate much from present rainfall conditions, the distribution of rainfall is likely to
change. It is projected that the number of days without rain will increase and when

rainfall events occur they will be heavier than current conditions (Schulze, 2005).

Data obtained from the University of Cape Town shows that overall, current rainfall
trends have increased across the eastern portion of the country. This is, however,
not consistent through all months and is often due to increases in intensity i.e. there
may be more days without rain, but, when it does rain the rainfall will be heavier

(Figure 16).

Figure 16 shows changes in rainfall distribution from 1950-1999 for the four seasons
of the year. These data indicate that rainfall is changing seasonally. For the months
December through to February (summer rainfall), it is evident that most of the
country is getting drier (Figure 16), a significant fact since South Africa
predominantly experiences summer rainfall. This will have impacts on run-off
generation and reservoir storage capacity (Tadross, 2005). For the months

September to November (spring rainfall), it clear that most of the country is getting
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wetter. Ultimately, decreases in rainfall coupled with increases in temperature and
evaporation rates are likely to result in less water available for industrial and human
consumption, thus placing additional pressures on Durban’s already stressed water

resources.

Durban Durban

Durban Durban

Figure 16: Rainfall Variability for South Africa (mm/month per decade) (Source:
Tadross, 2005)

The current trend (1950-1999) is that the summer season is becoming noticeably
drier, though the Drakensberg escarpment and the Durban area are getting wetter
(Tadross, 2005). The western part of South Africa is getting wetter; however this is
only true for the higher mountainous areas whilst the lower lying farming areas are
drying slightly. This is significant as farming areas require direct rainfall for
agricultural production. At the monthly scale, trends are particularly noticeable and
this is evident in Figure 17. It is clear that a drying trend is evident for most of the

country. It is also expected that for a future climate there may be seasonal changes
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in the type of rainfall e.g. heavy convection rainfall replacing light drizzle in

spring/autumn.

Durban

Figure 17: Rainfall Variability for South Africa (1950-1999) (Number of Rain days
per 50-year period) (Source: Tadross, 2005)

5.3.3 Net Effect of Temperature Increase and Rainfall Variability

5.3.3.1 Water Avarlability

Temperature and rainfall data were used to determine water availability within the
Mgeni Catchment (Schulze, 2005). Figure 18 indicates that for the period 2070-2100,
it is likely that there will be a reduction in yearly water flow by approximately 157.8
million cubic meters, which is equivalent to the size of the Midmar Dam. The Mgeni
Catchment flows from the Lions River through to the Indian Ocean and projections
reflect reductions in the amount of water flowing to each river. This decrease is
primarily the result of increases in temperature and evaporation (IPCC, 2001)

compounded by the fact that rainfall distribution is likely to change. Rivers will,
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therefore, have lower discharges since there will be increased variability of rainfall.
Elevated temperatures will enhance evaporative losses unless it is compensated by
increased precipitation. Data, however, indicates that rainfall will be extremely
variable with longer periods of no rainfall. This has serious implications for water
resources and dire social, economic and environmental consequences (Schulze,
2005). Particularly important is the fact that the rest of South Africa is becoming
noticeably dryer. It may also be possible that migration of people to Durban will
increase as temperatures increase, due to other areas in South Africa becoming

drier. This will place further pressure on Durban’s already stressed resources.

Lions River U20B Karkloof 20D New Hanover U20F Mgeku 20K
7.9 7.8 8.3
10°m*®
Mpendle U20A M ar Dam U40C Albent Falls U20E  Nagle Dam U20G
8.2
v
Henley Dam U20H PMBurg U20J Inanda Dam U20L Indian  Ocean

5.6

Figure 18: Mgeni Catchment: Accumulated Flow Reductions (106m?)

[Source: Schulze, 1995, University of KwaZulu-Natal, Pietermaritzburg]

5.3.3.2 Agriculture

Major impacts on food production will follow changes in temperature, moisture
levels, carbon dioxide levels and pests and diseases (IPCC, 2001). Increased
temperatures in Durban may cause expansion of production to higher elevations. The
majority of crops in South Africa are dependant on seasonal and yearly rainfall
patterns. Data, however, reflect a future, water-stressed environment for Durban.
This implies that irrigation requirements will increase (Figure 19) whilst water
availability will decrease. Figure 19 shows current and future irrigation requirements

for the Mgeni Catchment. For the period 2070-2100 the Lions River is expected to
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experience a 24% increase in irrigation requirements, whilst irrigation requirements
from the Midmar Dam are expected to increase by 25%. This highlights the fact that
irrigation requirements are expected to increase, whilst water resources will be highly
constrained. Small scale agriculture is likely to be the worst affected due to water
availability being an issue, resulting in impacts on human livelihoods and intensifying

poverty.

Lions River U20B Karkloof 20D New Hanover U20F Mgeku 20K

(+33%)

Mpendle U20A  Midmar Dam U40C Albert Falls U20E Nagle Dam U20G

- |5

(+30%) (+33%)

\ 4
Henley Dam U20H PMBurg U20J Inanda Dam U20L Indian Ocean U20M

—
(+42%) (+46%)

Figure 19: Increased Net Annual Irrigation Requirements

[Source: Model: ACRU (Schulze, 1995 and updates) Analysis: School of BEEH, University of

KwaZulu-Natal, Pietermaritzburg]

5.3.3.3 Biodiversity

Increases in temperature and variability in rainfall are likely to result in migrations
and the extinction of particular species of plants and animals. Research considering
the impacts of climate change on biodiversity in Durban is limited, and therefore
South African studies were used as a basis to illustrate possible impacts. Biodiversity
is extremely sensitive to climate as different ecosystems types exist in different
climatic zones. Climatic changes of the magnitude predicted for the 21 century
could alter the distribution of biodiversity (IPCC, 2001). The South African Country
Study undertaken for the Initial National Communication under the UNFCCC

requirements shows a reduction in the area covered by current biomes (broad
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ecological regions) of 38%. By the year 2050, it is projected that there will be a
reduction by 55% (Figure 20).

Figure 20: Climatic Effects on Biomes in South Africa

Furthermore, the study showed that climate change may negatively affect
biodiversity hotspots. These are areas that are particularly rich in species and consist
of a number of endemic species with very restricted natural distributions. One such
biome is the Succulent Karoo that is home to the richest succulent flora in the world.
These plants are dependant on low, reliable winter rainfall, and climate change
models predict that by 2050 the area that supports the Succulent Karoo is likely to
become arid and only the most resistant plants of that biome are likely to survive
(DEAT, 2004).

The Grassland Biome will also be impacted by climate change. It is currently
maintained by frost, which assists in killing the seedlings of many trees and shrubs
that would otherwise grow in that area (DEAT, 2004). Increases in temperature will

result in frost becoming less frequent, with a subsequent invasion by woody plants.
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The Fynbos Biome is dependant on winter rainfall and houses at least 5600 endemic
plant species. This biome is important as it is recognised as part of one of only six
floral kingdoms in the world. Climate change will seriously affect the Fynbos Biome
as a result of rainfall variability. Some plants could potentially become extinct due to
decreases in the extent of the area, as well increases in fires as the climate becomes

hotter and drier (DEAT, 2004).

South African fauna are also likely to be affected by climatic shifts, however, some
species are expected to benefit whilst others will not. In addition, community
composition is also likely to be affected because of individualistic responsiveness to
climatic changes (Erasmus et a/, 2002). A study undertaken by Erasmus et al,
(2002) indicates that for temperature increases of 2°C a number of species are likely
to alter their habitat ranges in an easterly direction, reflecting the east-west aridity
gradient across South Africa. This prediction was a common trend for 41% of the

species examined.

The South African Country Study (2000) contained in the Initial National
Communication, also examined distribution changes for birds, mammals, reptiles,
butterflies and other invertebrates. It is projected for the period 2070-2100 that most
animal species would become concentrated in the proximity of the higher altitude
eastern escarpment regions. Four of the species were predicted to become extinct.
Increases in temperature are also projected to affect marine ecosystems as there will
be a subsequent increase in sea surface temperatures. The South African Country
Study showed that there will be an increase in the migration of species residing

along the coast to higher altitude eastern escarpment areas.

Invasive species are also expected to increase their ranges in South Africa because
of climatic shifts that are conducive for their growth. Currently, in South Africa many
natural areas are under threat from invasive species. These species erode natural
capital, compromise ecosystem stability and threaten economic productivity
(Richardson & Wilgen, 2004). This is primarily due to the fact that invasive species
use excessive amounts of resources, promote or suppress fires, stabilise sand
movement and/or promote erosion. This in turn affects the abundance and diversity

of indigenous vegetation. In addition, invasive species can occur in riparian zones
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and consume excessive amounts of water. This could greatly reduce mean annual

run-off and further affect the availability of water in Durban (UNEP, 2000).

Durban contains a wealth of floral diversity. These range from grassland, through
wetlands, to scarp and coastal forest (Ethekwini Municipality, 2005). Currently data
indicates that Durban contains 73 Red Data speciess. Of these seven are extinct, one
critically endangered, eight endangered, 13 vulnerable, 38 lower risk and 6 data
deficient species (Ethekwini Municipality, 2005). It is likely that climate change will

have similar impacts in Durban, as predicted for the remainder of South Africa.

5.3.3.4 Flooding and Storm Events

Due to the combination of temperature increases and changes in the distribution of
rainfall in Durban, it is likely that flooding and storm events will increase. Data
documenting storm and flood events due to climatic changes are limited, therefore

only likely trends can be suggested.

Increases in flooding and storm events will impact human settlements, infrastructure,
human health, and inevitably place a greater burden on those communities living
below the poverty line. In addition, the costs of extreme weather events are
significant. Increases in temperature will also result in higher sea surface
temperatures (IPCC, 2001). In some parts of the African continent, this could
possibly lead to greater storm surges, destroying infrastructure, affecting human life
and marine ecosystems along the coast. Fortunately, the central KZN coastline is

much less prone to major storm surges than some vulnerable areas of the continent.
5.3.3.5 Human Health
There is increasing evidence that variability in temperature and rainfall can result in

increases in a number of health effects (IPCC, 2001). It can be expected that small

changes in temperature and precipitation will support malaria epidemics (DEAT,

® Red Data refers to species which are typically rare, have limited distributions and that
experience threatening processes, which may lead to their extinction (Ethekwini Municipality,
2005).
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2004). As shown in Figures 14 and 15, it is likely a heavier type of rainfall can be
expected in Durban for the period 2070-2100. This could result in flooding and
potentially facilitate the breeding of malaria vectors. The disease requires 80mm of
rain for at least five months of the year for stable transmission (IPCC, 2001). The
South African Country Study in the Initial National Communication for South Africa
(2000) undertook a modelling exercise that demonstrated an increase in malaria
prone areas in South Africa as a result of climate change (Figure 21). According to
these results the area of the country potentially prone to malaria will almost double
by 2050. In terms of Durban, which is currently a malaria risk area, it is likely that
increases in malaria will occur in spite of the implementation of malaria preventative

measures.

Figure 21: Malaria Distribution Models for South Africa (Source: DEAT, 2000)

Cholera also has the potential to increase due to water shortages which encourage
unhygienic practices. Similarly, increased flooding is likely to cause contamination of

water supplies resulting in an increase in the outbreaks of disease.
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The escalation of health risks in Durban is also likely to have significant impacts on
the tourist trade. Presently, tourists are opting to travel to malaria free areas such as
the Eastern Cape. Future changes in the distribution of health impacts, may
encourage tourists to seek their travelling experiences elsewhere (Turpie, et al.,
2002).

5.3.4 Sea Level Rise

The concept of global sea level is based on an analysis of tide gauge records from
around the world’'s coastlines (Hughes et a/, 1991). Inference of global sea level is
based on long term records grouped in areas of known tectonic stability. The record
should also be of sufficient duration to detect and remove the longer period cycles,

which may be misinterpreted as trends (Hughes et a/, 1991).

Tide gauge records in South Africa are generally of short duration and often
incomplete by comparison with records elsewhere. The South African coastline is,
however, tectonically stable with little or no local movements and is therefore a good
place to monitor sea level changes (Hughes ef a/, 1991). It has also been shown that
South African sea level trends are similar to global trends. Thus, the global
predictions for sea level rise as discussed in Section 3.4.4 are applied, giving a best

estimate of about 0.5 m and an upper limit of about 1 m by 2100.

Analysis of existing GIOSS data (1970-2003) for Durban was undertaken to
determine sea level changes. Using tidal data for 1970 to 2003, predictions for future
tidal rise along the Durban coastline from 2003-2100 were made. The accuracy of
the provided data is relatively low since there were some years for which data were
not recorded. The projected tidal data were used in conjunction with
photogrammetric methodologies to model high water levels (which included high
tides and some other local increases in water levels due to various factors) for
various areas along the coast line. The Triangular Irregular Network (TIN) was used
as a 3D model on which the tidal data was projected. Orthophoto’s were draped over
the TIN to aid in visualization. In addition, 3D buildings were placed to aid in
visualization, where possible (Swart, 2005). A number of variables were included in
the calculations of sea level rise specifically addressing coastal and still water areas.

These methodologies are discussed in more detail below.
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5.3.4.1 Sea Level Rise Methodologies

5.3.4.1.1 Coastal Areas

The CSIR has previously determined development setback lines for the coastal zone
under the jurisdiction of the eThekwini Municipality (Theron, 2000, 2003a, 2003b). A
development setback line is defined as a line landward of which fixed structures may
be erected with reasonable safety against the physical impact of the coastal
processes. The acceptable risk was defined as a 1 in 50 year exceedance of the

storm erosion setback line.

Appropriate methodologies were applied in a systematic approach during the setback
line study. Physical environmental data, the coastal processes and the wave climate
were evaluated in terms of their effect on beach changes. Site investigations were
conducted and beach sand samples were collected and analysed. Aerial photographs
and beach profile data were used in statistical analyses of shoreline variations, from
which the potential erosion setback line was determined. The implications of the
position of the erosion setback line were evaluated and the further constraints to
development of the area were identified (e.g. wind-blown sand potential, long-term
erosion trends as for e.g. identified in the Mission Beach to the Umlaas Canal area,
etc). One of the local factors which had a significant impact on the final erosion
setback lines was the occurrence, extent and elevation of rocky areas. Due to the
wave sheltering afforded by, and the relative shoreline stability induced by, the rocky
areas, the final erosion setback distances in such areas are significantly less
(depending on local circumstances) than the average distance elsewhere. The size
and stability of dunes were also considered in the determination of the setback line.
Where the dune slope is very steep and where the space between the high-water
line and the dune foot is very narrow (e.g. the Umbogintwini area), the setback line
is located further inland (landward of the top “edge” of the Bluff). Working within
these constraints, the development setback line was recommended. Thus, the
setback line is determined by studying all available information regarding the
geography, coastal dynamics, beach characteristics, wave regime, long-term

shoreline evolution, eustatic rise in sea level and aeolian sediment dynamics.
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For the present study, a 1 in 100 year setback line was determined based on the
same principals and methods. Under the circumstances, however, and in lieu of a
more in depth investigation, a more rudimentary approach, based on first estimates

was applied.

As stated above, the potential impacts of sea-level rise (in terms of shoreline
recession) as predicted over a 50 year period have been taken into account in the
past investigations (Theron, 2000, 2003a, 2003b). To account solely for the potential
erosion due to sea-level rise for the IPCC scenarios of ~0.5 m and ~1 m sea-level
rise over the next 100 years, 2 lines were plotted 15 m and 30 m landward of the
existing setback lines, respectively. This approach is based upon a rudimentary
upward transferral of the existing profile (i.e. present high water levels are simply
elevated up the existing slope). The most widely known (and applied) formula for
determining recession as a result of sea-level rise was proposed by Bruun (1988).
This would provide a comparative, but slightly better estimate (Theron 1994, 2002).
This was, however, beyond the scope of the present investigation as specific wave

and profile parameters would have to be determined at each location.

It is important to point out that these new lines are not equivalent to 1-in-100 year

development setback lines, as they do not take account of various factors i.e. :

e the increase in 1-in-50 year to 1-in-100 year maximum in natural short-term
(hours to weeks) shoreline variability, which is caused by storm waves and
surges;

e the increase in 1-in-50 year to 1-in-100 year progressive shoreline retreat
where this phenomenon is occurring (some areas are at present already
experiencing ongoing long-term coastal erosion); and

e the increase in duration and magnitude of sea storms due to climate change

(or any other such impacts, other than just sea-level rise).
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5.3.4.1.2 Still Water Elevations in Estuaries/Rivers Due to Marine Drivers

e Reference level (Datum)

From 1 January 2003, land-levelling datum [also called mean sea level (MSL)] was
set at 0.913 m above chart datum (CD) at Durban (SAN, 2005). Chart datum

corresponds to lowest astronomical tide.

e Tides and sea-level rise

Tides at Durban are semi-diurnal with a mean high water spring tide of 1.1 m to
MSL. Spring tides occur approximately every 14 days. This can be increased by the
extra high spring tides during equinox. The Highest Astronomical Tide (HAT) at
Durban is predicted to be 1.39 m MSL. HAT is the highest predicted astronomical tide
under average meteorological conditions over a full 19-year nodal cycle, and will not
be reached every year. The highest predicted astronomical tide under average
meteorological conditions for 2005 is 1.33 m MSL. Annual predictions beyond 2006
are not available. Sea-level rise is predicted to be about 0.5 m (best estimate) to 0.9

m (top of the expected range) over the next 100 years (IPCC, 2001).

e Wave set-up

Relatively large waves often cause significant elevation of the local seawater level
(Jury et al., 1986). (Wave set-up is defined as the super elevation of the water
surface over normal water elevation due to onshore mass transport of the water by

wave action alone.)

Wave set-up (S) near the shoreline can be approximated by:

S = 0.15 x Hb (significant breaking wave height)

Although other parameters also affect set-up levels, by using the simple equation
given above and estimating wave heights of 2.0 m to be applicable for the
estuarine/river areas, the wave set-up inside these areas is roughly estimated to be

about 0.3 m.
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e Wind and atmospheric pressure

Extreme wind conditions can cause additional elevation of the local seawater level
(Jury et al., 1986). This can be further exacerbated by the locally raised water levels

caused by a low-pressure weather system.

Wind set-up at the coast due to onshore or alongshore winds is mainly a function of
the slope of the seafloor and the wind speed. Wind set-up of more than 0.15 m is
not uncommon along the south easterly coast of South Africa. (This phenomenon is
amplified if the wind blows into a semi-enclosed bay for e.g. False Bay.) Maximum
onshore wind speeds (with sufficiently long durations) at Durban could perhaps
exceed 20 m/s. Thus, wind set-up in the order of 0.2 to 0.3 m is considered likely for

Durban.

Jury et al., (1986) states that a 1 mb drop in air pressure leads to a 1 cm rise in the
seawater level. For the Cape Peninsula, it was thus calculated that the maximum
additional rise above average water level due to low air pressure (called hydrostatic
set-up) is about 0.35 m (CSIR, 1987). Considering Durban’s location and the typical
passage of low-pressure cells, maximum hydrostatic set-up at Durban is

approximately 0.2 m.

The (undetermined) potential additional impacts of climate change (e.g. more
extreme weather events) on wind- and hydrostatic set-up are not included in the
above. It is, however, expected that the additional increase due to climate change
impacts alone, on these already relatively small effects, will be even smaller.

e Summary of still-water levels

A summary of the different parameters and estimated effects is given in the

following table:
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Table 5: Summary of Different Parameters and Its Effects

Parameters and Effects Elevations (m to MSL) and Set-ups (m)
Mean high water spring tide 1.1

Highest Astronomical Tide (HAT) in 2005 1.33

19 year HAT 1.39

Severe wind set-up +0.2 to +0.3

Maximum hydrostatic set-up +0,2

Wave set-up +0,3

100 year sea-level rise +0.5 to +0.9

Adding all of these set-up effects (with possible values for wind set-up = 0.25 m)
and sea-level rise of 0.5 m, to the highest astronomical tide, gives a probable
maximum seawater level of 2.64 m MSL. Similarly, the probable maximum 100 year
seawater level (with possible values for sea-level rise = 0.9 m) is 3.04 m MSL. The
joint probability, however, of all of these events occurring simultaneously would be
extremely low. To accurately determine the elevations for different return periods
and account for joint probabilities would require an in depth investigation far beyond
the scope of this limited study. A probable scenario would be to add the three set-up
effects (which are not independent and do sometimes occur simultaneously to some
degree) to the mean high water spring tide. If the two sea-level rise scenarios are
then added, probable maximum seawater levels of about 2.4 m and 2.8 m MSL are
predicted. (Similar results are obtained if HAT is combined with only two of the three

set-up effects and sea-level rise is added.)

e Wave run-up elevations

The above elevations all relate to the still-water level in the estuarine/coastal river
areas. This should not be confused with the effect of wave run-up on open coastal
areas, which could reach even higher elevations depending on local factors. Wave
run-up is the final up-rush of water in the swash zone up the beach slope above the
still-water level as a wave washes onto the shoreline. The wave run-up is mainly a
function of parameters such as wave height, direction and period, the surf zone
width, type of wave breaking, the roughness, slope and permeability of the near and
inshore profile (e.g. rocks or sand), the shape of the beach profile and the wave
height distribution (Battjes, 1974). A steeper beach slope, for example, leads to more
severe wave run-up. Climate change is expected to increase sea storminess, which
would then also probably result in slightly higher maximum wave run-up levels.
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Because the estuarine/river embankment areas considered here are within
estuaries/coastal river areas, additional set-up due to this phenomenon is largely not
applicable. (In addition, adding this component would further reduce the already

extremely low joint probability of all of these events occurring simultaneously.)

e River floods

It should be noted that river floods and water elevations due to floods are outside
the scope of this document. The 1-in-100 year floodlines already determined by the
municipality should be looked at when identifying vulnerable areas. Ideally, new
floodlines should be calculated incorporating the potential impacts of climate change.
It is, however, expected that the additional impacts of climate change in the next
100 years will be relatively small compared to the predicted elevations due to very

large flood events alone.

¢ Recommendation

Taking all of these factors into consideration, lines at elevations of 2.4 m and 2.8 m
MSL were compared to the river floodlines mentioned earlier in this section. An
assessment was then made of areas vulnerable to inundation. These projections are

discussed in the sections that follow.

5.3.4.2 Sea Level Rise Profjections for the Durban Coastline

Sea level rise will affect a number of areas at lllovo Beach. As illustrated in Figure 22,
sea level is expected to inundate significant portions of land (mostly agricultural) on
the coast. Coastal erosion will increase as will impacts on coastal vegetation. Impacts
on vegetation could potentially include destruction and displacement of sensitive
dune vegetation. Damage to infrastructure, such as roads and railways, could also
increase. The beach in this area is particularly wide and it is likely that a rise in sea
level will cause a narrowing of the beach area. There is, however, a large volume of
sediment stored on the beach which could act as a buffer and prevent significant

damage to property.
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Figure 22: Average Spring High Tide + Sea Level Rise for Illovo Beach

As is illustrated in Figure 23 and 24, sea level rise for the Amanzimtoti area can be
expected when the top end of the sea level rise range is analysed. As the area is

relatively flat little inundation of consequence are likely.

Figure 23: Average Spring High Tide + Sea Level Rise for Amanzimtoti
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Figure 24: Average Spring High Tide + Sea Level Rise for Amanzimtoti

The Isipingo Beach Area will be negatively affected by sea level rise (Figure 25). A
number of industries could possibly be affected by increases in sea level, resulting in
significant economic implications for the eThekwini Municipality. The Isipingo Beach
Area is backed by coastal dune vegetation, which has already been severely
damaged by human interference (Cooper, 1995). Thus, it is possible that sea level

rise will result in considerable additional coastal erosion.
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Figure 25: Average Spring Tide + Sea Level Rise in the Southern Industrial Basin

Sea level rise in the Bayhead area is expected to affect a significant proportion of the
industries and related infrastructure in the area. Here again, the area is relatively flat
(Cooper, 1995) implying that a small rise in sea level can cause significant damage
(Figure 26 & 27). In calculating sea level rise for Durban, factors such as river floods
were not included. If these factors are taken into consideration, damage could be
greatly increased. The Bayhead area is also home to a Natural Heritage Site — the
Bayhead Mangroves. This area could also be affected by increases in sea level

coupled with storm surges and extreme flooding.

It should be noted that in an enclosed harbour area, coastal processes such as water
circulation, tidal flushing and hydrodynamics, play a smaller role than in more
exposed locations. These differences were not included in the determination of sea
level rise and high water levels within the harbour area. If these factors were fully

accounted for, sea level rise impacts could be reduced.
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Figure 26: Average Spring Tide + Sea Level Rise for the Bayhead Area (1)

Figure 27: Average Spring Tide + Sea Level Rise for the Bayhead Area (2)
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The Durban beachfront is highly developed and the entire area is affected by the
volume and timing of sand that is pumped onto the beach (Cooper, 1995). The
potential for coastal erosion will increase as will the potential for damage from storm
surges and flooding. Economic costs could increase due to infrastructural damage. If

left unmitigated, this could have negative impacts on the tourism sector.

Figure 28: Average Spring Tide + Sea Level Rise for the Durban Beachfront (1)

In South Africa, tourism contributed 4% to Gross Domestic Product (GDP) and
resulted in 480 000 jobs directly or indirectly in 1995 (Turpie et al., 2002). Since then
the tourism sector has continued to grow towards the global average of 10.5% of
GDP. Thus, a loss in tourism revenue could significantly impact South Africa’s
economy. Figure 30 indicates that some of the coastal vegetation will be affected

along the rehabilitated Suncoast beach area.

In the Umgeni catchment, it is likely that by 2100 a significant proportion of the
surrounding recreational areas and the Beachwood Mangroves Nature Reserve will

be impacted (Figure 31). Here again, the area is relatively flat, so a small increase in
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sea level will result in major damage. Damage to roads could also increase and

flooding will have economic impacts on surrounding industrial and residential areas.

Figure 29: Average Spring Tide + Sea Level Rise for the Durban Beachfront (2)

Figure 30: Average Spring Tide + Sea Level Rise at Umgeni Catchment
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5.3.5 Net Effect of Sea Level Rise

5.3.5.1 Infrastructure and Human Settlement Damage

More than one-quarter of the population in Durban resides within 100 km of a sea
coast, placing a considerable number of people vulnerable to rises in sea level
(Turpie, et al., 2002). A 20-160 cm rise has the potential to impact infrastructure,
increase flooding and coastal erosion and ultimately place a large portion of the
population at risk (Turpie, et al., 2002). In Durban, a 0.5-0.9 m rise in sea level could
potentially cause significant damage. These effects could result in property losses

that would tend to be higher in densely populated coastal areas (Turpie et al., 2002).

5.3.5.2 Economic Implications of Sea level Rise

Sea level rise is expected to result in considerable economic losses. In South Africa,
the annual indirect or direct benefits of coastal areas are estimated at R44.8 billion
and R134.3 billion respectively (Turpie, et al., 2002). Thus, the economic losses to
South Africa could be substantial if adaptation to sea level is not implemented.
Industry along the coast will also be negatively affected, which in turn will increase
economic losses. The eThekwini Municipality is presently investing in developing the
city’s coastline in support of Durban’s tourism vision. The focus is on the inner city
areas, while the northern coastline is being positioned to capture the high end of the

tourism market. Key development areas for the Municipality are presented in Table 6.

Table 6: Key Development Areas along Durban Coastline

Area Planned Development Rand Value (R)
Amanzimtoti CBD Estuary Shopping Centre 200 million
Amanzimtoti CBD Revitalisation 2 million
Isipingo CBD Revitalisation 7.6 million
Beachfront Upgrade -

Ushaka Point Waterfront | Continued Development 730 million
Isipingo Beach Tourism Upgrade 1 million
Umbhlanga Beach Tourism Upgrade 2 million
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These developments are planned for the next 10-20 years and a rise in sea level
could affect these developments if not properly taken into account. The economic
losses to the Municipality could potentially be significant, if sea level rise adaptation
measures are not implemented. At this stage, data indicate that for some of the key
areas listed above, sea level rise could potentially affect existing infrastructure. Such
impacts could also impact the tourism industry. According to Turpie (Turpie et a/.,
2002) the natural system in Durban (including vegetation and infrastructure) is
capable of adapting to a 20 cm rise. It is, however, projected that sea is likely to
increase by about 0.5-0.9 m by 2100, thus protection measures are required in order
to curb economic losses. Practical measures that could be implemented include

(Turpie et al., 2002):

e Relocating proposed developments to areas that will not be affected by sea
level rise; and
e Furthering research into the economic costs of sea level rise including the:
o Loss of the beaches,
0 Value of tourism,
o0 Impact of sea level rise on industry along the coast; and
o]

The importance of Durban’s beaches to tourism.
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6 CLIMATE CHANGE AND INTEGRATED DEVELOPMENT
PLANNING

6.1 Introduction

Globally, climatic changes are expected to affect coastal communities, many of which
are already considered vulnerable to ongoing climatic variability (IPCC, 2001).
Coastal cities are therefore particularly vulnerable to a number of impacts that could
result from climate change. The consequences of these impacts have the potential to
pose a challenge to the Municipality’'s services, assets and infrastructure, thus

impeding the Municipality’s progress towards sustainable development.

Given the nature of the potential impacts, it is in the best interests of the Municipality
to investigate sustainable solutions to the impacts of climate change. Adaptation to
climate change refers to measures taken in response to actual or expected changes
to the climate and is a necessity in order to decrease the vulnerability of cities to
climatic changes (ICLR, 2003). Integrated development planning is one of the key
tools used by local government to fulfil its developmental responsibilities of ensuring
the improvement of the quality of life of its citizens. Through the IDP process, a
strategic development plan is prepared which guides and informs all planning,
management, and decision-making in the municipality (DPLG & GTZ, 2001). It is
envisaged, therefore, that the IDP can be used as a vehicle to address climate
change impacts and simultaneously promote sustainable development within the

eThekwini Municipality.

6.2 Local Government and Climate Change

The role of a developmental local government is the provision of basic services,
creation of jobs, promoting democracy and accountability and the eradication of
poverty. In essence, local government has the responsibility to ensure that the
quality of life of its citizens is improved (DPLG & GTZ, 2001). The Municipality
therefore has a responsibility to understand the consequences of climate change and
to adopt appropriate measures to deal with the issue. As such, climate change is not
an optional consideration, but a key influence on many local authority responsibilities

(UKCIP, 2003).
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Responding to climate change, however, inevitably means dealing with uncertainty
(Peterson et al, 1997). As such, local climate change initiatives will have to deal with
two types of basic uncertainties i.e. the scientific uncertainty regarding the local
variations of climate changes, and the political uncertainty regarding addressing
international and national climate change policies (ODPM, 2004). It is therefore
important that the precautionary principle be adopted when addressing climate

change impacts.

The precautionary principle is an internationally recognised principle for action that
states “where there are threats of serious or irreversible damage, scientific
uncertainty shall not be used to postpone cost-effective measures to prevent
environmental degradation”. In essence, the reason why climate change is an
important issue that needs to be urgently addressed by municipalities is as follows
(Mahomed, 2002; EPA, 2004):

o The municipality will face and bear the responsibility of the consequences of
climate change (floods, food scarcity etc.) therefore proactively finding
solutions to the problem is a necessity;

e There are opportunities to increase the municipality’s competitiveness, as
many local authorities are invited to participate in CDM projects. In
understanding climate change issues the eThekwini Municipality will be able
to participate as equal partners;

o National Government has initiated steps towards dealing with climate change
and as such it has become a national priority;

e There are opportunities for addressing social developmental needs; and

e There are opportunities for internal cost savings and cross-departmental co-

operation.

6.3 Assessing Durban’s Vulnerability to Climate Change

The United Kingdom Climate Impacts Programme (UKCIP) (2003) compiled a list of

guestions that can be used as a guide by local authorities to determine their

vulnerability to the impacts of climate change. These questions are as follows:
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o Do you expect your buildings and infrastructure to still be in place in the next
50 years?

e Are you planning to build new buildings and infrastructure that will still be in
place in 50 years?

e Do any of your streets and buildings get uncomfortably hot during summer
weather?

o Does your council area contain rivers, canals or a coastline?

e Do you have problems with river flooding or drainage overflows?

e Do you have natural ecosystems, parks and gardens to maintain?

e Do you manage emergency services?

e Are your roads at risk from flooding, landslips, or wind debris?

e Does your community face competition for water supply or water quality

problems?

Answering in the affirmative to any of these questions suggests that there is a risk
that climate change will exacerbate current problems, or create new problems for a
municipality. Undoubtedly, these problems can be minimised through prudent
planning and proactive adaptation to climate change. In this regard, it is important
that the municipality determines its vulnerability to climatic changes and takes the

necessary mitigatory or adaptive steps.

As shown in Chapter 5, Durban is also vulnerable to the impacts of climate change. It
is likely that temperatures will increase 2-3 °C above current temperatures by 2100.
Furthermore, the days with temperatures greater than 30 °C will also increase.
Rainfall distribution is also expected to change with longer periods of no rainfall and
shorter periods of intense rainfall. Sea level is also expected to change due to a

warmer climate. Sea level is expected to rise by about 50 cm by 2100.

These changes in the climate system of Durban have the potential to adversely affect
human health, food security, biodiversity, infrastructure, economically significant
areas along the coast and water resources. Incidents of flooding will increase
creating damage to buildings and infrastructure, compounded by the fact that dams

might contain insufficient water for the needs of Durban’s population.
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In the Mgeni catchment, by the year 2100, 157.8 million cubic metres of annual flow
could be lost due to higher temperatures, increased evaporation rates and changes
in the distribution of rainfall. This is equivalent to the size of the Midmar Dam. In
Durban, increased temperature and rainfall variability can result in seasonal changes
which in turn could potentially affect the ability to grow food. Many invasive species

may thrive in higher temperatures, posing a bigger threat to indigenous vegetation.

As South Africa becomes more arid, food production yields will decrease due to
declining soil and water quality. Whilst such extreme arid conditions are unlikely to
be experienced in Durban, variability in temperature and rainfall is likely to result in a
decrease in food production yields. Many diseases such as malaria and cholera will
thrive in higher temperatures and place a strain on Durban’s health services. Heat
stress will also be a factor with higher temperatures, affecting primarily the old and

the young.

As the sea levels rise, Durban could lose portions of developed land next to the coast
by 2100. It is projected by the IPCC that a 20 — 160 cm rise will seriously increase
flooding and coastal erosion world wide. Without adaptation and mitigation it is
possible that people will lose their homes, and a number of economically significant
areas may be affected. Loss of tourism, recreation and transport functions could
further affect how people earn a living and the numbers of people living below the
poverty line is likely to rise. Subsequently, Durban may expect an increase in
population numbers as people migrate from other dryer areas, placing an added

burden on resources.

This confirms the fact that Durban is at risk from climate change impacts and

proactively planning for adaptation and mitigation of these impacts is a necessity.

6.4  Overview of the eThekwini’s Integrated Development Plan

The IDP is the principal strategic planning instrument which guides and informs all
planning, budgeting, management and decision-making in the Municipality. The
vision as outlined in the IDP is as follows (IDP, 2003-2007):

“By 2020 the eThekwini Municipality will enjoy the reputation of being Africa’s most

liveable city, where all citizens live in harmony. This vision will be achieved by
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growing its economy and meeting peoples needs so that all citizens enjoy a high

quality of life with equal opportunities, in a city that they are truly proud of.”

The IDP highlights the major characteristics of the Municipality’s economy, natural
environment and socio-spatial environment. Additionally, it emphasises the City’s
overall sustainable development strategy as well as the challenges and desired

outcomes within each of the economic, environmental and social spheres.

6.5 The EThekwini Municipal Area at a Glance

6.5.1 The City’s Business

Nationally, Durban is the second most important economic complex after Gauteng,
accounting for 15% of national output, 14% of household income and 11% of
national employment. In KwaZulu-Natal, the eThekwini Municipality is one of the
main economic drivers, contributing to over half of the province’'s employment and
income. The eThekwini Municipality’s economic strength is in part due to its role as
one of South Africa’s major port cities. This is further supported by excellent road,
rail and communications infrastructure, which has played an imperative role in
making Durban a location of choice for manufacturing firms exporting a range of
products. The main sectors in Durban are manufacturing, tourism, finance and
transport and as such it positions Durban in the ‘advanced’ sectors of the economy.
The manufacturing sector, which is located in the South Durban Basin comprises
approximately 30% of the local economy. Reputed as South Africa's premier east-
coast city, tourist attractions primarily concentrated along the coast, with emerging
eco and cultural tourism opportunities in the western areas, is another important
sector as it adds 24% to the local economy (IDP, 2003-2007).

6.5.2 The City’s Natural Environment

The eThekwini municipal area is characterised by diverse topography, from steep
escarpments in the west to a relatively flat coastal plain in the east. This diverse
landform supports a wide variety of terrestrial, freshwater and marine natural
ecosystems which contribute significantly to the value of these local assets (IDP,

2003-2007).
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6.5.3 The City’s Citizens

The needs of citizens within a municipality play an important role in informing and
driving the municipality’s priorities, partnership choices and strategic responses.
According to the annual Quality of Life Survey (2002-2003), a wide range of issues
were identified as the common needs of the citizens of Durban. These include;
housing and household services; safety and security; jobs/economic development;
community infrastructure; health services; governance issues; transport; education;
and social issues. Additionally, senior citizens, women, youth, children and
differently-abled people were identified as vulnerable groups within the region (IDP,
2003-2007).

It is important to note that municipal leadership and services in each of these areas
of responsibility are the anchors of sustainable development and enhanced quality of
life. These anchors are, however, increasingly vulnerable as municipal leaders are
challenged by dealing with past inequalities and discrimination, growing and diverse
populations as well as diminishing financial and natural resources all within the
context of a rapidly evolving and more competitive global economy. Planning and
developing the City thus requires an approach that is innovative, holistic, long term,
and aligned with our international obligations, as well as national and provincial

mandates.

6.6 EThekwini Municipality’s Sustainable Development Strategy

The IDP highlights the direct influences that local government has upon the
environmental, economic and social factors that define the quality of life for Durban.
As such, the core of Durban’s strategy focuses on ensuring that the Municipality
embraces the concept of sustainable development. According to the Annual Quality
of Life Survey (2002-2003), the key challenges facing the eThekwini Municipality in
their pursuit of sustainable development are (IDP 2003-2007):

e Low economic growth and unemployment;
e Poor access to basic household services;
e High levels of poverty;

o Low levels of literacy and skills;
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e Sick and dying population affected by HIV/AIDS;
e Exposure to unacceptably high levels of crime and risk
o Ineffective, inefficient, inward looking local government; and

e Unsustainable development practices.

Durban is committed to addressing these critical challenges in a sustainable manner,
and has therefore adopted a Long Term Development Framework (LTDF) that will
ensure that the Municipality is able to enact its new developmental mandate over a
20 year period. The overall aim of the LTDF is to achieve a balance between meeting
basic needs, strengthening the economy, and developing people’'s skills and
technology base for the future. In response to the key challenges outlined above,
Durban’s sustainable development strategy highlights targeted outcomes that directly
respond to one or more of these challenges (IDP, 2003-2007, 2005/2006 Review). It
is within each of these challenges that the need to incorporate climate change into
the IDP will be addressed.

6.6.1 Sustaining the Built and Natural Environment

The Natural Resource Base (NRB) of the City is one of the key basic service
providers. The NRB contributes free goods and services, for example, provision of
water, clean air, raw materials for food production, shelter and fuel, waste treatment

and erosion control.

City’s Challenge: Unsustainable development practices
City’s Desired Outcome: Protected and sustainable natural and prolonged ecological

integrity. Sustainable urban form and spatial structure

There is consensus among scientists that climate change is already affecting species
and ecosystems, and will continue to do so in the future (IPCC, 2001). Studies
suggest that moderate climate changes could cause substantial changes in species
distribution, reproduction, growth and interactions (Rutherford et al., 1999; Scholes,
2002). It is envisaged that the impact of other stresses such as habitat clearing,
grazing and water extraction has the potential to greatly diminish the ability of

biodiversity to adapt to climate change naturally (DEH, 2004).

93

Climatic Future for Durban




EThekwini Municipality

The extent to which species populations can adapt and ecosystems can shift,
disintegrate or reorganize has implications for human beings at cultural, economical,
and ecological levels. Particular species and ecosystems hold cultural value for
different sectors of Durban’s diverse society. Many species and ecological services
are economically valuable to the city and province. The spread of many diseases is
mediated by specific species and ecological processes. It is anticipated that climate
change will disrupt these and other relationships in uncertain ways that may be
harmful to a large portion of Durban’s citizens. In addition, the open space system in
Durban provides a number of free environmental goods and services at an estimated
value of R 3.1 billion per annum. The loss of these open spaces is likely to result in
impacts on service provision and therefore affect the quality of life of Durban’s

citizens (particularly poor and/or rural communities).

A key mandate of the eThekwini Municipality is the conservation of biodiversity. As
such there is a need for the Municipality to respond to the possible threat of climate
change impacts on biodiversity. The IDP could be used to address this concern by
initiating a plan of action that would address the impacts of climate change on
biodiversity for Durban. This plan of action should include planning and management
interventions that would better protect biodiversity and help build its resilience to
climate change. To improve the resilience of ecosystems it is necessary to reduce
pressures such as invasion by alien plants and habitat fragmentation by land
clearing. Improved resilience will increase the likelihood that ecosystems living in the

area will survive climate change.

To be effective, any biodiversity initiatives in Durban, should address the future
impacts of climate change. As the IDP is a dynamic, long-term planning tool, it is
imperative that it provides a biodiversity action plan framework that would
incorporate the preservation of vulnerable species and ecosystems in the short term,
and assist the adaptation of species and ecosystems to climate change in the long

term.

Environmental management planning tools which strive to ensure the integrity of the
Municipality’s natural and built environment can also be used to integrate climate
change impacts and related risks into the City’s development procedures and

planning projects. For instance:
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e Strategic Environmental Assessment (SEA) has been identified as an
appropriate instrument, both locally and internationally, that can be used to
incorporate environmental aspects into higher levels of planning processes
(DEAR & CSIR, 2000). SEA is a planning tool and can thus be used to
facilitate the inclusion of climate change related risks and vulnerabilities into
spatially relevant municipal plans and programmes (DEAT & CSIR, 2000;
Therivel, 2004; UKCIP, 2004; Viehhauser, 2005). This is based on the notion
that a SEA requires authorities to assess the likely significant effects of the
plans and programmes on the environment, including issues such as
biodiversity, population, human health, fauna, flora, soil, water, air, climatic

factors, cultural heritage and the interrelationship between the above factors.

e The implications of climate change can also be integrated into the preparation
of an Environmental Impact Assessment (EIA) (Bell et a/., 2003). The purpose
of an EIA process is to ensure that the decision-making for a project is
environmentally sound and sustainable. Climate change impacts should be
considered as a key factor that may have the potential to affect the scope
and outline of a project. City planning projects maybe significantly altered
when climate change impacts and necessary adaptation steps are considered.
An important part of the integration of possible adaptation measures into an
EIA is a risk-based assessment that takes into account risk estimation, risk

evaluation and risk control.

Key practical measures that need to be addressed in order to adapt to the impacts of

climate change include:

o Commissioning research into the impacts of climate change on biodiversity;

e Protecting natural areas through effective implementation of the EESMP;

e Revision of the EESMP to respond to climate change;

o Amendment of spatial development plans to account for climate change
impacts;

o Investment into new development patterns that foster sustainability e.g.
capacitating communities in permaculture;

o Amendment of relevant biodiversity policy documents to take account of

climate change impacts and adaptation;
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e Adoption of alternative housing models that reduce urban sprawl and
decrease costs of service delivery;

o Implement strategies to protect declining resources;

o Development of a disaster management plan to address the protection of
threatened local ecosystems;

e Increase planting of indigenous vegetation and trees because of a loss of
vegetation due to climate change; and

o Developing a sustainable management strategy for the fishing industry given

the likely decreases in fishing stocks.

6.6.2 Economic Growth and Job Creation

The economic strategy for the City focuses on creating the conditions in which businesses can
thrive and the majority of people can access economic opportunity.
City’s Challenge: Low economic growth

City’s Desired Outcome: Strong economic growth and sustainable job creation

The IDP outlines the need to promote growth opportunities within the main business
sectors of Durban, as well as the need to maximise the competitiveness of the City.
Climate change presents both opportunities and constraints with regard to economic
development at a municipal level. The key climate change-induced impacts include
infrastructure damage due to sea level rise and extreme weather events, and an
exacerbation of poverty due to people being unable to perform small scale
agriculture through agricultural shifts and decreased water availability. It is also likely
that the poorest members of society will be adversely affected by increases in vector-
borne diseases because of increased flooding and storm surges. Furthermore, the
ability of industries to embrace the concept of climate change could potentially pose
a challenge. A number of industries could be required to change to cleaner
technologies which would have economic implications and thus pose a significant

issue.
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6.6.2.1 Business Sector: Opportunities and Constraints Associated with Climate

Change

There are significant climate change-related opportunities for firms and industries
within Durban. These would apply specifically to those firms and industries that meet

the following criteria (Lambert and Hornung, 2001):

e Their products have low emissions;
e They can reduce both emissions and costs; and
e Their products/technologies/services can reduce emissions and/or costs for

other firms in the area.

As global markets continue to change and consumers become increasingly aware of
climate change issues, the profitability of developing and implementing climate
change-related technologies will increase as the municipality increases its global

competitiveness.

There are however, impediments to the successful uptake of innovative technologies

and practices such as:

e Mainstream business being slow in realising the implications for global
markets;

e Insufficient access to, and co-ordination of climate change information
sources; and

e Lack of integration between private and public sector programmes and

initiatives.

As a result there is a risk that firms and industries may respond too slowly to market

changes and incentives to make efficient climate change-related investments.

It is envisaged that local authorities have the power at their disposal to encourage
other sectors within their authority to take action on climate change (UKCIP, 2003;
ICLEI 2002). As such, eThekwini Municipality may be able to play a strategic role in
assisting innovation by organising partnerships or joining forces with other

institutions. This can be achieved through the development of a climate change
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adaptation and mitigation committee that is co-ordinated by the Municipality
(Development Planning and Management Unit) and includes representatives from
other municipal departments, provincial government, non-governmental
organisations as well as the private sector. This committee can play a crucial role in
managing local emissions through penalising polluting industries, strategic
information provision, development of a climate change service industry, and
improving co-ordination between private and public sector initiatives at industrial
levels. It is also important that the Municipality take the lead and encourage

industries to adopt cleaner technologies in all sectors of the economy.

In addition, a significant number of industries along the coast of Durban such as the
South Basin are likely to be affected by sea level rise by 2100. This will ultimately
result in major economic losses to the eThekwini Municipality. A restriction on
resources can also impact economic development. Possible adaptation measures

include:

e Re-locate existing key infrastructure where necessary and plan for new
developments in less vulnerable areas;

e Ensure education and information provision on climate change;

e Penalise polluting industries;

e Building and designing industries for resilience and flexibility;

e Encourage the adoption of cleaner, more energy efficient technologies for all
economic sectors;

e Relocate vulnerable infrastructure;

¢ Revise relevant economic and energy policies to account for climate change;

o Diversify economic activities;

e Take advantage of replacement schedules for industrial plants and
infrastructure which offer adaptation potential;

e Ensure appropriate land-use zoning which takes account of climate change
issues;

o Develop sector specific policies for climate change mitigation and adaptation;

e Re-engineer the economy away from fossil fuels to renewable cleaner fuels;

e Revise relevant economic and energy policies to account for climate change;

e Revise the Spatial Development Framework to outline hazardous areas and

re-zone accordingly;
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o Commission research into the economic impacts of climate change;

¢ Implementing water recycling and management techniques;

e Commission research to understand the economic costs of climate change for
Durban;

¢ Identify a climate change champion within the eThekwini Municipality;

e Ensure implementation and revision (about every 10 years) of erosion setback
lines that require new developments to be minimum distances from the sea;

and

Building protection walls around industries for increased sea level.

6.6.2.2 Tourism Sector: Opportunities and Constraints associated with Climate

Change

According to Turpie et al., (2002), tourism activities may be impacted by climate

change as follows:

e Change in supply due to loss of habitat (e.g. estuaries, coastal resorts);

e Change in supply & demand due to loss of biodiversity;

e Loss of infrastructure;

o Water availability; and

e Change in demand due to increases in temperature, humidity and vector

borne diseases such as malaria.

Durban’s resource base for tourism is significant, with its attractiveness lying in its
diverse scenic grandeur, absorbing cultural mix, wealth of wildlife and modern
infrastructure (KZN Tourism, 2004). Climate change, through its impact on natural
habitats and biodiversity, threatens to damage some of these primary tourist
attractions, which could have a significant negative impact on the local economy. As
shown in previous chapters, sea level rise, increases in human health impacts such
as malaria and cholera, as well as infrastructure damage are likely to decrease the
potential for tourism. By 2100 a number of areas along the coast, are likely to be
impacted by sea level rise if storm surges and flooding occur. These impacts could
potentially result in significant economic losses. Adaptation and response measures

that could be included in the Municipality’s IDP:
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Encouraging economic sectors to take action on climate change;

Ensure an appropriate education and awareness programme is developed on
climate change and its potential impacts;

Commissioning further research that considers impacts other than the rise of
mean sea level and includes for e.g. extreme events (storm surges) and
ecosystems impacts e.g. salt water intrusion in estuaries and freshwater
bodies;

Commission research into the economic impacts of climate change;
Re-develop the tourism and recreation industry such that development for
tourism is located in areas that are less vulnerable to the impacts of climate
change;

Identify a climate change champion within the eThekwini Municipality;

Ensure implementation and revision (about every 10 years) of erosion
setback lines that require new developments to be minimum distances from
the sea;

Implementing water recycling and management techniques;

Ensure appropriate land-use zoning which takes account of climate change
issues;

Designing new infrastructure and developments for increased resilience and
flexibility with respect to climate change;

Ensure better building codes;

Diversify economic activities; and

Develop sector specific policies for climate change mitigation and adaptation.

6.6.3 Quality Living Environments

Focusing and integrating service delivery is a critical strategy to ensure the creation of high

quality liveable environments. It is important also to maximise the impact on poverty

reduction and job creation in a sustainable manner.

City’s Challenge: Poor access to basic household services

City’s Desired Outcome: Fully serviced, well-maintained, quality living environments

Meeting basic needs and combating poverty are closely associated with the quality

and security of the local environment and natural resource base. Consequently, the

poor are often the most vulnerable to local environmental degradation. This can be
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attributed to changes to the quality of, and access to, resources such as water and
agricultural land. Such changes have the potential to threaten the sources of drinking
water and food, making it a challenge to meet even their most basic needs (Miller

and Brown 2000, CIDA, 2005). Key climate change induced impacts include:

e Agricultural shifts due to climatic changes;
e Reduced food production;

e Rural lifestyle changes;

e Loss of biodiversity;

e Increased rural — urban migration;

e Impacts on service provision;

o Reduced water availability;

e Increases in extreme weather events;

e Infrastructure damage;

e Health impacts; and

e Coastal erosion.

6.6.3.1 Food, Water and Shelter

Declining crop yields and reduced food production can be expected as temperatures
change, water availability decreases, and seasonal droughts become more common
(IPCC, 2001; DEAT, 2004). It is envisaged that this will have an impact on the ability
to meet nutritional and food security needs, particularly in the peri-urban and rural

areas of Durban.

Similar to studies conducted in other parts of the world, water resources are
particularly under threat in Durban (Schulze, 2005). Climate change can affect water
guality through higher temperatures and an increased pollutant load from runoff and
overflows of waste facilities, making access to clean water a greater challenge. As
sea levels rise, saltwater intrusion will make accessing potable water in coastal zones
more difficult. Additionally, greater incidences of extreme weather events could mean
more frequent humanitarian emergencies and increased loss of secure shelters,
assets, and infrastructure (Walsh, 2004). As a coastal city, Durban is particularly
vulnerable to the impacts of sea level rise and the associated loss and damage to

homes and livelihoods along the coastline (Dolan & Walker, 2003). Consequently, the
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poor, are often the most vulnerable as they live in weaker structures, and will
therefore face great challenges in meeting their basic needs.

There are a number of integrated and proactive ways to address the impacts and
causes of climate change that will contribute to enhancing the quality of life of
citizens in Durban. Integrated development planning can contribute to enhancing the
quality of life in a changing climate by facilitating adaptation, mitigation and long-

term planning.

Facilitating vulnerability assessments and adaptation strategies for agriculture and
aquaculture in local communities is a possible way in which the risks and impacts of
climate change can be identified and avoided or reduced. This will ensure that basic
food and nutritional needs are not compromised. Considering potential climate
change impacts in future planning for infrastructure in vulnerable and high-risk
regions, such as coastlines, could potentially reduce the impact of rising sea levels,
flooding, or extreme weather conditions thus reducing the future threats to food,
water, and shelter needs (CIDA, 2005; Sutherland et al., 2005). Practical response
measures that could be implemented in adapting to the impacts of climate change

include:

e Implementing proactive measures for anticipation of extreme weather events
such as flood attenuation dams, and ensuring efficient emergency services
and warning systems;

e Work with the Department of Health to understand the distribution range of
particular climate change-induced increases in diseases such as malaria;

e Promoting education and awareness raising around the issue of climate
change;

e Implementing community-level development and land-use plans to protect
against climate change and its impacts;

e Implement land-use zoning according to spatial development frameworks to
avoid disasters;

e Integrate climate change issues into the Municipality’s sector plans;

o Identify areas with the most adaptation and mitigation potential;

e Design new infrastructure with a long-term view in order to respond to
climate change;

e Implementing sustainable water resource management in Durban;
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o Re-locating people out of flood prone areas;

e Instituting market-like mechanisms and more efficient management of water
supplies, such as trading water between industries;

e Careful management of rain water for sustainable agricultural production;

 Identification of areas requiring managed retreat®, if any;

e Increasing research into energy usage and alternate energy at a household
and industry level;

e Increase research into adaptive agricultural strategies e.g. changes in
agricultural management practises such as plant density and cultivar choice;

e Increasing demand side management tools e.g. incentives to use less water
through pricing mechanisms;

e Revise the Spatial Development Framework to outline hazardous areas and
re-zone accordingly;

e Ensure implementation and revision (about every 10 years) of erosion
setback lines that require new developments to be minimum distances from
the sea;

o Develop adaptive strategies around seasonal climate forecasting in Durban;
and

e Improving pest and weed control for agricultural practices.

6.6.4 Safe, Healthy and Secure Environment

The Municipality aims to ensure that all citizens and visitors have a safe and secure
environment through a range of programmes such as a disaster management plan.
City’s Challenge: Exposure to unacceptable levels of crime, risk and disease

City’s Desired Outcome: All citizens living in a healthy, safe and secure environment

The potential impacts of climate change are closely related to the safety and
protection of people, the protection of property, the environment, public health and
municipalities (GCSI, 2001). Municipalities that increase their adaptive capacity

decrease their vulnerability to climatic change. Thus, success will depend on

® Managed retreat involves setting back the line of actively maintained defence to a new line
inland of the original, or preferably to rising ground, and promoting the creation of inter-tidal
habitat on the land between the old and new defences (EUCC Coastal Guide, 1999).
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Durban’s ability to meet the various adaptation objectives required in response to
increases in the frequency and intensity of extreme weather events (ODPM, 2004).
Although the climate is changing at an unprecedented rate, sufficient time is
available for steady, affordable progress to be made. In this regard, it is imperative

that recognition is given now to the need for adaptation (Viehhauser, 2005).

A highly probable impact of climate change on Durban is sea level rise. Durban has a
heavily developed coastline with hard structures or surfaces. Consequently, Durban’s
beaches could potentially suffer significantly from sea level rise and its associated
effects. Thus it is, important that implementation and revision (about every 10 years)
of erosion setback lines that require new developments to be minimum distances
from the sea takes place. Data analysed for this study indicates that in 2100 sea level
will increase by about 50 cm implying that some impacts are likely to occur. Overall
consequences include potential inundation of some key areas of development,
infrastructure damage as well as potential flooding of economically significant areas.
Loss of human life is ultimately possible if people are not aware of the consequences
of climate change and are inadequately prepared. Extreme weather events can
potentially increase and such changes are likely to pose a challenge to Durban’s
vision. Pollution is also expected to increase together with insurance costs. Thus, the
urgency for the IDP to address climate change presents a strong case for avoiding
denial, deferral and delay and initiating timely, appropriate and carefully considered

planning (GCSI, 2001).

Practical measures that could be implemented to assist in adapting to climate change

include:

e Implementing proactive measures for anticipation of extreme weather events
such as flood attenuation dams, and ensuring efficient emergency services
and warning systems;

e Promoting education and awareness raising around climate change;

e Ensure effective recovery mechanisms are in place to deal with disease
outbreaks;

¢ Re-locate all existing key infrastructure and plan for new developments in less

vulnerable areas;
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o Implementation of community-level development and land-use plans to
protect against climate change;

e Re-locating people out of flood prone areas;

e Undertaking research into the possible costs of infrastructure damage at a
local level which is presently limited;

e Ensure implementation and revision (about every 10 years) of erosion
setback lines that require new developments to be minimum distances from

the sea.

The impacts associated with climatic change have the potential to increase the
vulnerability of risk groups as identified in the IDP (2003). Temperatures in Durban
are expected to increase by 2-3 °C higher than current temperatures. It is also likely
that rainfall distribution will change. This can potentially result in a number of human
health impacts such as heat stress, malaria and cholera. The elderly are particularly
vulnerable as aging is often accompanied by chronic illnesses that may increase
susceptibility to infectious diseases or to extreme environmental conditions (e.g.,
weather events, smog and water contamination). Children are also vulnerable to the
effects of climate change (e.g. increased temperature and smog, water
contamination, infectious diseases, etc.). The factors that may increase vulnerability
include poverty, poor housing conditions, inadequate education, and accessibility to

medical care.

People with existing health conditions such as cancer, HIV/AIDS, obesity, and
diabetes may be more susceptible to water-borne and vector-borne diseases and to
physical stresses, such as those experienced during cold spells, floods, or severe
storms. Adequate protection from these stressors is important and depends upon
access to sanitation, adequate housing conditions, safe drinking water and proper

health care services.

Overall, climate change and its impact on health may place additional strain on the
Municipality’s health care system. Thus, there is a need to ensure that health and
social services can cope with the predicted increased frequency of events such as
extremes of temperature, flooding, UV-radiation, vector-borne diseases, water-borne

diseases, and storms (IPCC, 2001). Areas that require attention include:
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o Working closely with the Department of Health to understand the distribution
ranges of vector-borne diseases such as malaria;

e Developing a city health emergency response plan;

o Develop an extreme weather disaster management plan for Durban;

o Develop a fiscal management plan to handle increased insurance claims;

e Improving health education in Durban;

e Increase pollution control measures and treatment facilities; and

e Increase preparedness of health facilities and capacity of staff to deal with

increased rural-urban in migration and health impacts such as heat stress.

6.6.5 Empowered Citizens

To enable all citizens to achieve their full potential
City’s Challenges: Low levels of literacy and skills development

City’s Desired Outcome: Well developed citizens

Due to the shortage of specialised skills in some of Durban’s crucial development
areas, there has been a drive towards providing skills development. It is believed
that communities have a role to play in economic development and job creation. The
ultimate aim of this focus is for an improved quality of life for all citizens in Durban.
Climate change, however, is likely to negatively impact this area increasing the
transmission of disease primarily to the younger members of society. It is also
expected that poverty will be exacerbated due to agricultural changes, water
availability, damage to infrastructure and food insecurity. All these factors are likely
to negatively impact on the quality of life of all citizens in Durban resulting in a

hindrance towards developing human capital.

Key response steps could be implemented in order to adapt to the expected impacts

of climate change and assist in empowering the citizens of Durban. These include:
e Increasing education on climate change for all citizens; and

e Increasing general awareness with regard to adaptation measures for climatic

changes.
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6.6.6 Embracing Cultural Diversity

Create the conditions under which sporting, culture and heritage opportunities can be realised
City’s Challenges: Unsustainable development practices

City’s Desired Outcome: To promote an environment that supports sports, arts and culture

Durban is a city that is learning and changing, and in a quest to create and foster
quality living environments the eThekwini Municipality has embarked on a process to
provide previously disadvantaged communities with cultural, sporting and leisure
opportunities. Currently about 65% of the municipal area is rural and resides in
previously disadvantaged areas, thus, the majority of Durban’s citizens have been
deprived of opportunities to excel in areas such as creative literature, participation in

sporting activities and in heritage events (IDP, 2003-2007, 2005/2006 Review).

Climate change has the potential to exacerbate a number of cultural issues including:

e Changes in cultural leadership due to rural-urban migration from climatic
changes;

e Increase in social tension between the rich and poor because of access to
resources to assist in mitigation and adaptation to climate change;

e Increased impacts in rural areas such as water availability, infrastructure
damage and food insecurity;

e Cultural dilution due to increased migrations and loss of cultural heritage; and

e Changes in lifestyles such as decreased subsistence farming because of

climatic changes.

Key interventions that could be undertaken by the Municipality include:

e Revising relevant policies to respond to climate change;

e Ensuring long-term planning for climate change impacts;

e Increasing education and awareness raising on climate change and
adaptation; and

¢ Modifying behaviour by increasing education and awareness in climate

change.
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6.6.7 Good Governance

Develop strong institutions to support representative and participative local governance
City’s Challenges: Ineffective, inefficient, inward looking local government

City’s Desired Outcome: Good governance and management

The aim of local government is to ensure that decision-making is brought to local

communities to offer people a sense of involvement in the political process that

controls their lives. The eThekwini Municipality has, therefore, developed certain key

strategic programmes in order to be able to meet the aim of local government. The

key focus areas include:

e Accessibility and governance: The value of demonstrating accessibility,

transparency and accountability is recognised by implementing coherent

internal and external communication, development of improved customer

relations and promotion of co-operative and inter-governmental relations;

e Becoming more efficient, effective and accountable: The importance of

ensuring that the Municipality starts improving their governance structures is

demonstrated by creating a clean and accountable administration and leading

with a people-focused approach; and

¢ Knowledge management: The lack of knowledge management has prompted

the development of processes and systems that maintain knowledge and

maintain the city as a centre of learning, ensure implementation of area

based management™ and promote learning through sister city programmes.

These key focus areas are likely to be undermined by the impacts of climate change

and involves action being taken by the Municipality in the following areas:

e Start capacitating, educating and raising awareness regarding climate change

and appropriate adaptation and mitigation strategies;

e Initiate research in order to develop baseline data that will allow for

refinement of climate change predictions for Durban;

10 Area-based management is an institutional mechanism through which the delivery of

services can be focused within key areas in the city (IDP 2003-2007, Review 2005-2006).
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o Develop a climate change response strategy that focuses on early warning
systems for extreme weather events;

e Prepare an improved disaster management plan that accounts for climate
change;

e Promote CDM projects and increase awareness of CDM and its requirements;
and

o Facilitate co-ordination of government departments involved in responding to

climate change issues.

6.6.8 Financial Viability and Sustainability

Sound financial management permitting the fulfilment of Durban’s developmental objectives
City’s Challenges: Unsustainable development practices

City’s Desired Outcome: Confidence in municipal management

Over the past five years, the Municipality has extended its services to meet the
needs of previously disadvantaged communities, and in order to fulfil legislative
requirements a portion of the Municipality’s capital budget has been redirected for

new developmental expenditure. Key focus areas include:

e Strategic and sustainable budgeting: Budgeting according to IDP priorities ;
o Diversification of revenues: Effectively managing credit control and sourcing
alternative funding; and

¢ Value for money expenditure: Reducing costs to the organisation.

Climate change and its impacts are likely to impede financial viability and
sustainability, particularly if the proper adaptation and mitigation measures are not
implemented. It can be expected that the economic implications of climate change
will be significant in terms of infrastructure damage to roads, rail and housing,
agricultural shifts and effects on human health. The expected economic implications
of sea level rise on industry, housing and the tourism sector is expected to be less
significant. Financial resources will, however, also be impacted by the need to put
the appropriate mitigation and adaptation measures in place, resulting in impacts on
service delivery and provision. This could increase the costs of electricity and water
which in turn could impact foreign investment in the country.
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A number of responses can be implemented including:

6.7

Development of a long—term strategy for adaptation to climate change;
Source additional funding from various funding streams both nationally and
internationally; and

Initiate development of a response strategy within context of the IDP and 8-

point plan.

Information Requirements

At present, very little research is being commissioned to understand the impacts of

climate change on Durban. There are a number of data gaps that currently exist.

These areas require urgent attention for the Municipality to adequately prepare for

the impacts. Research is required in the following areas:

6.8

Impacts of climate change on biodiversity;

Testing suitability of eThekwini Environmental Services Management
Plan(formerly called D’ MOSS) in terms of its ability to protect biodiversity
under various climate change scenarios;

Economic implications of climate change on Durban;

Impacts of extreme weather events on livelihoods and infrastructure;

Impacts of diseases on livelihoods as well as the transmission of diseases;
Design of infrastructure facilities such that roads and telecommunications
withstand extreme events;

Flood control management technology;

The impacts of sea level rise including storm surges and flooding on coastal
communities, as well as Coastal defence facilities have been considered to
some degree, but should be investigated further; and

Adaptive agricultural strategies.

Ethical Considerations

Municipal authorities are obliged to perform due diligence to ensure that the risks of

climate change, if any, are:
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e Properly assessed;
e Accounted for; and

e Adapted to, as necessary.

It is imperative that the Municipality consider the implications of climate change on

Durban’s sustainable development strategy to ensure that its vision can be attained.
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Appendix 1: Perceptions of Climate Change

Introduction

Climate change is a generally perceived as a complex issue, due to the temporal and spatial
uncertainties and consequences associated with it. In general, people are not concerned
about environmental problems at a global scale, as they are incapable of understanding them
at such an abstract conceptual level (Smith, 1988). The ambiguity is further compounded by
the media’s representation of “scientific uncertainty” about climate change (Zehr, 2000), as
well as the public’s lack of scientific understanding and concern about climate change (Ungar,
2000). These invariably affect the manner in which the public engages with the issue and

how it is regulated (Wiener, 2001).

To effectively engage the public in climate change discourse it is essential to have an
understanding of how they relate to climate change and what might potentially coerce them
to act (Sophie & Cole, 2004). Investigating local environmental knowledge is fundamental, as
people display difficulties in understanding and assimilating complex, distant problems (Zube,
1991). These recommendations are substantiated by the IPCC, which has highlighted
research and policy insight at the sub-national (regional) scale as an important and
unexplored geographic and political arena for analysing the impacts of, and responses to
global climate change (IPCC, 2001). The implicit assumption being that the experience of
regional and local scale climate change impacts make the issue real for stakeholders in a way

that a global scale impact would not.

The purpose of this study is to explore the perceptions of climate change by various local
stakeholders in Durban. It is necessary to establish the perceptions of climate change issues
in different communities in Durban, that will be disproportionately affected by climate change,
so that they have the means to protect and empower themselves by participating in the
discourse on climate policy. This research will provide information that will be useful for public
policy and environmental educational programmes for climate change. The findings of this
study could have possible implications for environmental strategies that the Environmental
Management Department (EMD) of the eThekwini Municipality may implement in response to

climate change.
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Research Aim and Objectives

The aim of this study is to understand the lens through which climate change is perceived
and responded to by the general public and local stakeholders in Durban. For the purpose of
this study, stakeholders are defined as organizations or individuals directly or indirectly

affected by climate change. They include:

e Non-governmental organisations (NGO's);
e Industry;

e Academia;

e Environmental Consultants;

e The tourism sector; and

e The small scale agricultural sector.

The overall objectives of this study are:

e To assess public and stakeholder awareness of climate change as an environmental
societal and economic issue;

e To assess public and stakeholder perceptions regarding the urgency of climate
change as a global problem that needs immediate attention;

e To address public and stakeholder willingness to mitigate the negative impacts
associated with climate change;

e To determine stakeholder sources of information relating to climate change; and

e To suggest a number of practical steps that the eThekwini Municipality can adopt in

response to climate change.
Methodology
Literature Review
A comprehensive literature review was undertaken to increase familiarity with the research
topic, in order to establish the credibility of the project. Literature was obtained from both

primary and secondary sources to explore trends in climate change literature in terms of

stakeholder perceptions.
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Research Design

This study employed both qualitative and quantitative methods to explore the perceptions of
climate change in Durban. These methods differ in that qualitative research focuses on
understanding, whereas quantitative research focuses on numerical measurements
(Sarantakos, 1998). Qualitative research facilitates the identification of a range of issues and
the intensity with which views are held. Quantitative research however, is necessary in order
to establish, with great certainty, the extent to which views are expressed in qualitative
research. Due to the vagueness associated with the issue of climate change, it was

imperative to balance the findings of both the qualitative and quantitative research.

Data Collection

Due to the magnitude of the potential impacts of climate change on the city of Durban, it was
necessary to explore the perceptions of a wide range of local stakeholders. A survey approach
was deemed most appropriate as it would facilitate a large number of responses within a

relatively short period of time.

Telephonic and electronic questionnaires were used as the vehicle to obtain both quantitative
and qualitative data. In order to facilitate the collection of robust information the approach
was two fold. A telephone questionnaire survey was undertaken to solicit responses across a
range of local residents. Additionally, an electronic questionnaire survey was distributed to

key stakeholders.

Public Questionnaire

The public questionnaire comprised four basic questions about climate change. These
guestions strived to assess the awareness, importance and potential responses that the local
resident's of Durban associate with the issue of climate change. Additionally, general
information of the respondent such as gender, ethnicity, level of education, and place of
residence were noted. This information was needed to ascertain whether people’s perceptions

varied according to these categories.

Local Key Stakeholder Questionnaire

This questionnaire targeted stakeholders who represent the main economic, environmental
and social sectors of the Durban economy. The selection process incorporated sectors which

have been identified as being particularly vulnerable to climate change. Based on the existing
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literature on climate change, it is believed that these stakeholders will be able to contribute

significantly to the climate change discourse.

The main methods that were used to identify key stakeholders included personal contacts,
examination of mailing lists for conferences, and Internet searches. In designing this
guestionnaire, a compromise was made between covering all the main issues of interest while
at the same time restricting the survey to a manageable length. This questionnaire was
closely co-ordinated with related surveys, which have been conducted in other parts of the
world. A key feature of this questionnaire was the placing of climate change in the context of
other personal, social and environmental challenges. According to Warland & Sterngold
(1994), respondents tend to express high degrees of concern for topics deemed important for
researchers. In an attempt to reduce such over estimates, climate change placed as an issue

amongst other socio-economic, health and environmental concerns.

Questionnaire Construction

Both the questionnaires were created and standardised for the purpose of collecting data in a
format suitable for electronic statistical analysis. The content and design of the questionnaire
consisted of pre-coded questions, with spaces for additional qualitative information or

comments, as well as open-ended questions.

Review and Relevance of Questionnaire

According to the basic rules for questionnaire construction, the questions for both surveys
were peer-reviewed, to test their relevance, clarity and simplicity (Sarantakos, 1998). A pre-
testing of both questionnaires was undertaken to verify the suitability of the questionnaire,

prior to circulation.

Administration of Questionnaire

Public Questionnaire

This component of the study was undertaken over a period of 3 consecutive days,
commencing on the 10 and ending on the 12 of November 2004. The questionnaire was
administered during the day as well as evening. This was deemed necessary, to ensure that a

representative sample of local residents were offered the opportunity to participate in the

study.
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Due to time constraints of the project, it was necessary to employ university students to
conduct the telephonic survey targeted at the general public. The following steps were taken
to ensure the reliability and validly of the data that was collected by the students:

e Students were provided with a terms of reference (ToR) for this study;

e Students were briefed about the issue of climate change;

e A summary document on climate change was also prepared for the students;

e Spot—checks were done randomly and timeously, while students were conducting the

guestionnaire; and

e All information was captured in hardcopy and electronically.

Local Key Stakeholder Questionnaire

A total of 60 companies were identified from directory listings as well as personal
communications with relevant environmental managers to participate in this research project.
Potential participants were thereafter contacted telephonically and briefed on the scope of the
research, to ascertain their willingness to participate. Only half of the identified stakeholders
expressed their willingness to participate in this survey. This could be attributed to the

following reasons:

e Stakeholders, particularly from the tourism sector were unaware of climate change as
an issue. As such they were of the opinion that they would not be able to contribute
sufficiently to this project; and

e Some stakeholders were not contactable, despite various attempts of getting hold of

them.

A cover letter detailing the main objectives and significance of the study, along with a 4 page
questionnaire was emailed to stakeholders on the 24™ November 2004. As at the end of the
first deadline (17 December 2004), only three responses were received. This was unexpected,
considering interest indicated by stakeholders to participate in the survey. It is assumed that

this low response could be attributed to the following reasons:

e The timing of this project was unfavourable i.e. due to the end of the working year
and onset of the holiday period;

e Stakeholders were finalising pressing work commitments before the holiday period;
and

e A number of stakeholders were on leave.
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In an attempt to increase the number of responses from the diverse sectors, follow up calls
were made on three occasions to increase the response rate. Feedback was received via fax

and email.

Sampling and Response Rates

Public questionnaire

To allow for a large number of respondents, a random sampling approach was adopted.
Respondents were randomly selected from the Durban telephone directory, to obtain a
snapshot of the publics view on climate change. The target group was thus limited to people
with telephones. A sample size of 1000 was anticipated. This was calculated on the
assumption that each of the 3 students would make a maximum of approximately 330 calls
over the 3 day period. A total of 1145 calls were made during the data collection phase.
However, only 426 responses were received. The response rate from the telephone

guestionnaire was thus 43%.

Due to the potential bias of telephone sampling, students also administered the questionnaire
at various shopping malls, facilitating convenience sampling. Convenience sampling refers to
a group of individuals who are randomly targeted. Involvement in the research thus depends
on their availability to participate (Sarantakos, 1998). This was done to ensure that those
without home phones would be given the opportunity to participate in this study. This survey
was conducted strategically targeting people of lower income levels, whom may not have

been contactable by home phone. This survey was administered at the following localities:

e Durban central in the vicinity of the Workshop;
e The Checkout supermarket in Newlands West;
e The University of KwaZulu-Natal (Howard College campus); and

e The Steve Biko and Durban Institute of Technology (DIT) campuses.

A total of 172 responses were collected during this period. This data was combined with the
data obtained from the telephonic sampling for further analysis. In totality, the questionnaire
generated a returned response of 598 questionnaires. This represents a 60% response rate.

This response rate is considered high and could be attributed to the methodology employed.

120

Climatic Future for Durban



EThekwini Municipality

Key Stakeholder Questionnaire

Seventeen responses were collected from the 24" November 2004 to the 11" February 2005.
As such, the stakeholder questionnaire generated a response rate of 56 %. This high
response rate could be attributed to the deadline having been extended on several occasions.
This was done to accommodate the possibility that the timing of this project was inconvenient

for many of the stakeholders.

Data Management

At random, information captured electronically in Microsoft Excel, was examined in relation to
the hardcopy, to ensure accuracy of data. The electronic data collection sheet was reviewed
in order to identify missing information. Missing information was adequately collated by
contacting the relevant stakeholders. Details that were missing in most of the questionnaires
often pertained to the region of the respondents. In these instances, the telephone numbers
which were recorded served as a guide to identify the various regions and complete the

guestionnaire.

Ethical Considerations

The following measures were taken to ensure professional and ethical standards during data

collection and interpretation particularly for the public survey:
e Students were encouraged to comply with high professional standards when
conducting the survey and capturing data;
e Students were warned against falsification of data; and
e Students were briefed on professional etiquette when approaching stakeholders.

Limitations of the Research

There were a number of limitations to the study which resulted in a less detailed report.

These limitations are highlighted to inform the reader about the short comings of this study.

Public Questionnaire

e The study was limited to people that have access to a telephone;

e Time constraints in regards to approval of documentation and analysis of data;
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e Students administered the questionnaire; hence the validity of the responses
obtained can be questioned; and
e Qualitative analyses of perceptions are highly subjective. Therefore, a review of a

number of surveys regarding climate change was undertaken.

Key Stakeholder Questionnaire

Responses did not represent a representative sample of each of the various sectors. As such

statistical analysis was not possible.

Data Analysis and Presentation

The methodology adopted for analysis was both qualitative and quantitative. The public
guestionnaire responses were counted and grouped according to various categories i.e.
gender, ethnicity, level of education and region and converted into percentages. Similarly,
answers to the open-ended questions in the survey were grouped into themes. Multivariate
statistical analysis (Chi Square test) was conducted to examine the potential correlations
among results obtained in the public questionnaire. This analysis was deemed necessary to
identify significant relationships between education, gender, region and race in response to
the different questions in the survey. The calculation of Chi Square was done using the

computer package StatGraphics 3.

No statistical analysis was performed on the results of the stakeholder survey.

Note: In cases where the percentage (%) does not sum to a 100, multiple response answers

may be possible. Unless otherwise stipulated all figures are shown in percentage (%o).

Findings of the study

The findings of this study are presented in two sections. The first section details the profile

and perceptions of the public on the issue of climate change. The second section reports the

perceptions of climate change amongst local key stakeholders.
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Results of the Public Questionnaire

Profile of Respondents

Gender Profile

At the outset of this study, it was deemed necessary to compare male and female responses.

In this study, females 65 % (n = 386) of the respondents whilst 35 % (n = 212) were male
(Figure 1).

O Male O Female

35%

65%

Figure 1: Characteristics of Survey Respondents: Gender

Ethnicity Profile

It was assumed that responses may differ in relation to ethnicity. Cultural differences may
exist in peoples understanding and adapting to climate change. Accordingly, an ethnic profile
was included. Majority of the respondents (50 %, n = 297) were representative of the Black
community. The White ethnic group comprised 25 % (n = 153) of the total number of
respondents. Indian and Coloured ethnic groups constituted 20 % (n = 121) and 5 % (n =

27) respectively (Figure 2).
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Figure 2: Characteristics of Survey Respondents: Ethnicity

Region Profile

Different regions are likely to be disproportionately impacted by changes in the climate, with
some regions being more susceptible. In order to assess people’s responses in relation to
their region, a regional profile was created. Most of the data was obtained from Durban South
Central (36%) region. The second largest region from which data were obtained was Durban
South (17 %). Durban North Central, the Inner West and the Outer West each contributed
approximately 14 % to the total number of respondents. The least amount of information

was obtained from the Durban North area (Figure 3).
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Figure3: Characteristics of Survey Respondents: Region
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Education Level Profile

Participant responses may vary according to their educational level. For the purpose of
exploring this possibility, an education profile was deemed necessary. A large number of
individuals had either secondary (n = 301, % = 50) or tertiary (n = 219, % = 36) education.
Of the total respondents, 7 % (n = 43) had completed only primary school, 4.3 % (n = 26)

were post — graduates and 1.5 % (n = 9) had no education (Figure 4).
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Figure 4: Characteristics of Respondents: Education

Public Knowledge of Climate Change

Fifty-four percent of the total respondents indicated that they knew either a “great deal” or a
“fair amount about climate change”. Twenty-five percent (25 %) of the respondents were of

the opinion that they did not know much about climate change and 19.90 % felt they knew

nothing at all about the issue (Figure 5).
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Figure 5: Knowledge on climate change

The public of Durban has an average level of knowledge regarding the issue of climate
change. This was re-iterated in the fact that more that 50 % of the sample felt that they
were knowledgeable about climate change. The findings from the qualitative data collected

suggest that this is a fairly generous self assessment. Common answers to the question were:

“There are definite changes in seasonal patterns it's hard to distinguish between summer and

winter months the Earth is getting very hot because of pollution,

Rainfall is scarce and the rivers and dams are drying;

1 know that this heat is unbearable, they say its only the beginning, its expected to get much
hotter, | cant take it, it effects me cos | can’t do much, or else 1 feel like wheezing. They say

some places are going to get colder, | won't mind going there;

They talking a lot about it these days, 1'd say | know a good deal, it's a global problem, | read

the paper | know Russia 's going to sign the Kyoto but the main person is Bush”.

Some reasonably accurate definitions of climate change were also obtained. These were

noted in responses such as:

“I understand its global warming; the Earth’s getting very much hotter because of pollution,
which is causing the build-up of green houses gases (GHG) in the atmosphere;
1 think climate change is similar to global warming, the temperature is increasing as a result

of the ozone layer getting thinner, and it will affect us all.”
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Interestingly, some respondents indicated that they were aware of the issue of climate
change, but they were not knowledgeable about the subject. This was noted in statements

such as:

“I only know what | hear on the news, and what | learnt in geography, but that was ages

ago, | know some;
“I know that its an interesting issue there’s a lot about how animals are migrating to more
adaptable places, I'm pretty aware of it in that sense but the facts, | must confess | don’t

know much, just the stuff | read in the paper, its an important issue.”

Table 1 below suggests a significant relationship between people’s knowledge of climate

change and their gender, race and education level.

Table 1: Pearson’s Chi- Square Test- Knowledge on Climate Change

Profile Chi- Square Degree of Freedom Level of significance
Region 22.86 15 0.087

Gender 9.40 3 0.02*

Race 29.97 9 0.000%***

Education 93.9 12 0.000000***

Note: Significant at *0.05, and **0.01 and ***0.001 level

Public Concern Regarding Climate Change

In order to assess quantitatively the level of concern associated with climate change the

following two questions were asked:

e How important is climate change as an issue for you?
e Accepting that the world’s climate is changing, what effect would you expect this to

have on your home?

Majority of the respondents (55 %) indicated that climate change is of particular importance
to their livelihoods. Only 2 % of the participants indicated that they were unsure of the
importance of climate change and approximately 44 % felt that climate change was not very

important or not important at all (Figure 6).
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Figure 6: Importance of Climate Change
Statistical analysis (Table 2), demonstrates a significant relationship between level of concern
regarding climate change and education. This highlights the important role that education

plays in increasing peoples concern regarding climate change.

Table 2: Pearson’s Chi- Square Test - Concern on Climate Change

Profile Chi- Square Degree of Freedom Level of significance
Region 19.91 15 0.17

Gender 0.24 3 0.97

Race 8.80 9 0.455

Education 43.8 12 0.000001***

Note: Significant at *0.05, and **0.01 and ***0.001 level

A large number (74 %) of the respondents felt that climate change will have an impact on
their lives directly. Twenty-three percent of the respondents felt that climate change would
have no impact and 2 % were unsure about their vulnerability to the impacts associated with

climate change (Figure 7).
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Figure 7: Anticipated Effects of Climate Change on Participants Lifestyle

The most frequent response to these questions was related to health, more specifically

fatigue. Comments ranged from linkages between various health impacts and climate change.

“I'm concerned because the strong UV rays cause cancer if one is in the sun for to long.
1I'm concerned because it affects my health it may sound silly but because of this hot weather

my sinus worries me, and sometimes it'’s really hard to breath.”

Respondents were very assertive and vocal in their beliefs that climate change had negative
effects on their personal lives and globally. Climate change was often classified as an
important issue because of its impacts on agriculture and water shortages. These responses
could be related to recent media coverage on the impacts of the “drought” that we are

currently experiencing.

A comment noteworthy of mentioning in this regard is:

“I'm concerned because of the impacts of this hot weather on agricultural production, its not
a good picture at all, added to this the water shortages are big problem here in Durban. Its

going to affect our food supply, poor people will get sick, it's worrying.”

Respondents were more concerned about the variability of the climate in terms of extreme

weather temperatures.

“As it gets hotter we suffer at home, our house is small, there's no shade outside, if it's cold

we can keep warm, but when it's hot nothing can be done, the fan doesn’t even help much.”
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Similar to previous studies, respondents were more concerned about climate change leading
to warmer local temperatures, rather than climate change leading to colder temperatures. In
addition, climate change resulting in less precipitation locally was more of a concern then the

inverse (O’ Connor et al. 1999).

Despite these emotional reactions in regard to concern and expected effects of climate
change, participants also expressed powerlessness and uncertainty in answering these
questions. A small number of people were concerned with the impact on the economy and
fewer with the impacts of climate change on future generations. From the results, it can be

extrapolated that the respondents had a modest level of concern about climate change.

Public Willingness to Respond to Climate Change

Respondents claimed to be both knowledgeable and concerned about climate change,
although their willingness to respond to climate change was not very enthusiastic (Table 3). A

common sentiment that was echoed is as follows:

“It is inevitable,
It is a natural and not human induced occurrence;
There is nothing we can do about it; It is in the hands of God, and’;

Too distant an issue, it won't be affecting me.”

Table 3: Emerging Themes

Theme Rationale Suport for each theme (%6)

Denial Its inevitable 33
Too distant an issue

Natural occurrence

Behavioural changes Conservation of water 20
Energy efficent light bulbs
Eco-friendly products

Plant trees

Government Enforce legistlation 30
Educate

Penalise industry

Global action Individuals cant too much, society | 17

needs to act

130

Climatic Future for Durban




EThekwini Municipality

On the other hand, some of the respondents did suggest solutions. Some of these solutions
focused on how society should respond to climate change rather than on personal measures
that can be implemented to mitigate the impacts of climate change. These solutions were
often in the form of stricter enforcement of government regulations, and penalties for
industry. Responses to this question suggest a lack of involvement in the solution process
(Table 3).

Some stakeholders referred to direct actions they could personally take to address climate
change. These included conservation of water; use of energy efficient bulbs; planting of trees
and purchasing eco-friendly products. Others suggested specific measures such as investing
in fuel efficient vehicles. However, they did not give specific examples of how the average
citizen in Durban could address climate change. There was also evidence of fatalistic attitudes
on the issue of their willingness to respond to climate change. Respondents were of the
opinion that it was beyond their control, and a global issue (if an issue at all), hence there

would be no point in taking action on an individual level.
With regards to responses indicated in Table 4, it possible that gender, race and education
are the key influential factors in terms of people’s willingness to respond to climate change.

This is substantiated by statistical analysis which illustrated in the following table (Table 4).

Table 4: Pearson’s Chi- Square Test - Willingness to respond to Climate Change

Profile Chi- Square Degree of Freedom Level of significance
Region 20.41 15 0.156

Gender 8.66 3 0.03*

Race 21.7 9 0.0095**

Education 52.03 12 0.000001***

Note: Significant at *0.05, and **0.01 and ***0.001 level

Discussion

This study has demonstrated that the majority of the respondents have a limited
understanding of climate change, and are unaware of the precise mechanisms that have
resulted in the problem. Most of the participants associated climate change with the depletion
of the ozone layer, due to pollution and extreme changes in weather patterns. Participants
readily conceded to the environmental damage as well as health problems that were tangible,
as a consequence of increased temperature. Participants also viewed themselves outside of

the solution, with the common belief that the solution was with industry.
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Quantitatively, a large number (54 %) of respondents were of the opinion that they were
knowledgeable about climate change. Furthermore, more than 50 % of the respondents
indicated that that they were concerned about climate change. The level of concern and
knowledge was strongly related to warmer temperatures causing feelings of discomfort, such
as fatigue. From an academic and scientific point of view, these concerns may seem trivial.
These are however, very real concerns that are formed through an immediate scope of

personal experiences.

Few respondents were of the opinion that climate change was more that just a feeling of
“being hot and tired”. For these respondents climate change was understood at an ecosystem
level. These participants used words such as “ozone layer”, “deforestation” and often made
reference to other very specific environmental issues such as air pollution. Within this
context, climate change was considered important because of its effects on ecosystem

functioning, in terms of declining water and fish resources and a reduction in air quality.

“Industry makes the air very bad, they pollute so much, that's why the ozone layer is getting
thinner. It's very important for my family because of our health, my kid wheezes because of
all this mess in the air, but no one will do anything. 1 like nature, but these days everything's
getting extinct. It's very worrying, but what | can do, the big companies, they must do more.”
“Its getting warmer each year, and there’s lots of changes if you look around, all the dams
are arying, we don't get our usual runs of sardines anymore were going to have a big

problem some of my friends fish for their livelihood.”

It was evident that respondents that mentioned problems such as pollution, and ozone layer
depletion have a limited understanding of what climate change is, how it is caused and the
potential impacts on the ecosystem. An association between climate change and the hole in
the ozone layer was commonly made, and it can be deduced that participants generally
considered them as being one in the same problem. This confusion seems to be an
international trend (Bell 1994; Stamm et a/. 2000; Ungar, 2000). According to Bostrom et a/,
(1994) the ozone hole has arrived as a concept in the United States of America public’s
consciousness, but the greenhouse effect is entering primarily as a subset of the ozone hole
phenomenon, the closest model available”. Another cause for this confusion may be the mass
media’s lack of accurate, detailed, or concerted coverage of the issue of climate change (Bell,
1994).

Those who had a stronger grasp of the global, integrated problem of climate change
recognized the fact that it involves people’s values as well as the choices they make. These

respondents associated negative impacts of climate change with industrial pollution that is
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often sited in communities like Durban South Central. These responses were related to

regional demographics, which made them more susceptible to environmental problems.

Another level of perception was related to an individual's willingness to respond to climate
change. These participants cite community-based measures that involve life-style changes to
reduce GHG emissions. The solutions here were based on behavioural changes such as using

electricity and water sparingly, buying eco-friendly products and planting indigenous trees.

A great deal of expressed concern about environmental degradation exists, at a national and
global level. As such, most individuals see the responsibility for changing environmentally
destructive behaviours belonging to technological development and industrial practices rather
than changing their personal behaviours. A study by Bord et a/ (2000) suggests that real
knowledge of the causes of climate change is the key determinant of behavioural intentions
to address climate change. Conversely, Bulkeley (2000) maintains that a lack of information is
not necessarily the most significant barrier to public understanding or action; instead, she
asserts that researchers need to move away from assessments of public knowledge towards

an analysis of public understanding.

This survey illustrates that the residents of Durban are interested in learning about climate
change and seek clarity and education about the various uncertainties. While most
participants did not feel they had a strong understanding of the “science” of climate change,
they did have a strong understanding of the causes of climate change, which affect their daily
lives. This lesser understanding about the mechanics of climate change does not invalidate
the participants’ understanding of local environmental problems, nor should it prohibit their
participation in decision-making. A study of public understanding in Newcastle, Australia
suggests that communication about global environmental issues such as climate change
should not be regarded as a one-way flow of information needed to fill a void in public
knowledge (Bulkeley, 2000).

Results of Key Stakeholder Questionnaire

Stakeholder Profile

At the outset, it is necessary to note that the aim of this study was not to obtain a
representative sample of the each key stakeholder sector. Rather, it was deemed necessary

to ensure that the sample was large enough to represent a range of variation with regard to

social, economic and environmental characteristics among key local stakeholders.
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A total of six sectors were targeted for this study. Majority of the responses were obtained
from industry (53 %). In this study, environmental consultants represented 29 % of the
respondents, the agricultural sector 12 % and academics only 11 %. No feedback was
obtained from the tourism and the non-governmental sectors (Figure 8). The reason for this
is unknown as stakeholders from these sectors did indicate their willingness to participant in

the survey when contacted telephonically.
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Figure 8: Profile of Key Stakeholders
Stakeholder Awareness and Knowledge of Climate Change
Twenty-nine percent (29%) of the respondents were of the opinion that they were aware of

the issue of climatic change. Majority of the respondents indicated that they have heard “a

great deal” regarding climate change, particularly in recent months (Figure 9).
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Figure 9: Stakeholder Awareness of Climate Change
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In order to ascertain various stakeholders stance on the issue of climate change the question
“Do you believe that global warming might be human-induced or is it primarily a natural

phenomena?” was asked.

Approximately 50 % of the participants believed that climate change is primarily human
induced. The other half of the respondents believed that climate change could be attributed
to both human and natural activities. Minority (6%) of the respondents believed that climate

change is solely a natural phenomenon (Figure 10).

Less than 25 % of the participants were of the opinion that climate change is a phenomenon
that would occur in the future. A large number (88 %) of the respondents indicated that
climate change is a reality, as we can already detect an increase in the Earths temperature.
None of the respondents were of the opinion that “no climate change has occurred and none
will” (Figure 11).
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Figure 10: Causes of Climate Change
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Figure 11: The Reality of Climate Change
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Figure 12: Contributors to GHG Emissions

Approximately 41 % of the participants are of the opinion that industry and individuals
contribute significantly to GHG emissions. Thirty percent of the participants believe that
industry is the sole contributor to GHG emissions, whereas 24 % believe that individuals are
the greatest contributors. Although participants indicated that they are knowledge about
climate change, it is interesting to note that 6 % of the respondents were unsure as to who

contributes most significantly to GHG emissions (Figure 12).
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Stakeholder concern regarding climate change

Majority of the stakeholders (32 %) regard biodiversity as a resource in Durban that is most

threatened by climate change. Approximately a quarter of the respondents indicated that

coastal resources would be most significantly threatened. Few

regarded economic

development and human health to be threatened by climate change (Table 5).

Table 5: Resources Vulnerable to the Impacts of Climate Change

Resource Freq %
Biodiversity 7 32
Coastal resources 6 27
Agriculture 3 14
Water resources 3 14
Infrastructure 0 0
Human health 1 5
Economic development 1 5

Willingness to Respond to Climate change

Table 5 illustrates the degree to which stakeholders are willingly to make personal changes in

an attempt to mitigate the impacts associated with climate change. Overall, respondents are

willing to choose a car that uses fuel efficiently (95 %), install more insulation and weatherise

homes and apartments (77 %), and replace older appliances with more energy efficient new

models (88 %). Conversely, stakeholders are not willing to neither carpool nor use public

transport (82 %), nor use less air conditioning in the summer (59 %) and less heat in the

winter. The trend indicated here, is similar to those found in other studies (Bord et a/. 2000).

Table 5: Likelihood of Personal Changes in Response to Climate Change

Taking into consideration the cost and inconvenience for each | Likely Unlikely
action, how likely is it that you would do each of these.
Choose a car that gets good gas mileage 95 5
Install more insulation and weatherise homes and apartments 77 23
Carpool and use public transport more often 18 82
Replace older appliances with more energy efficient new models 88 12
Use less air conditioning in the summer and less heat in the winter 41 59
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A great deal of support was demonstrated for each of the “possible approaches to reduce

GHG emissions” (Table 6). More that 70 % of the respondents agreed that all of the above

suggested approaches would be able to reduce GHG emissions.

Table 6: Possible Approaches to Reduce GHG Emissions

Possible approaches to reduce greenhouse gas

emissions that may contribute to climate change.

Agree

Disagree

Neither

The government should require car manufacturers to meet

higher fuel efficiency standards than they do now

88.23

5.88

5.88

Cash incentives like tax credits and rebates should be given
to individual households that upgrade to more energy

efficient appliances like refrigerators and air conditioners

70.58

29.41

The government should require car manufacturers to meet

higher fuel efficiency standards than they do now

100

In order to ascertain a true reflection of stakeholder willingness to respond to the above

mentioned mitigatory measures, it is suggested that future questionnaires incorporate the

cost implications of making a particular choice. If costs are substantial and clearly specified,

the level of support may be significantly affected (Bord et a/. 2000).

Table 7: Practical Steps to Mitigate the Effects of Climate Change

Practical steps to mitigate the effects of climate change Freq %
Increase research into climate change predictions locally 11 24
Education/public awareness 12 27
Closer co-operation with authorities for public planning and construction | 6 13
standards e.g. public transport planning

Incorporate climate change issues into cities strategic plans 16 36
Total 45 100

Amongst the various steps that the city of Durban can adopt to address climate change

issues, incorporating climate change into the cities strategic plans (36 %), education/public

awareness (27 %) and an increase in research into climate change predictions locally (24 %)

were considered most practical. Closer co-operation with authorities for public planning was

considered as the least practical step (Table 7).
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Table 8 provides an overview of the personal and societal risks that stakeholders associate
with climate change. Climate change was presented as a risk amongst various socio-economic

issues. This was done in an attempt to dampen the tendency to overstate risk perceptions.

Table 8: Percentage of Respondents Selecting the “likely” Option for Both Personal and

Societal Risk

Issues Personal Risk Durban's Risk
Violent crime 81.25 75
Car Accidents 56.25 43.75
AIDS 31.25 68.75
Floods 31.25 31.25
Drought 43.75 37.50
Exposure  to hazardous | 31.25 56.25
chemicals

Inadequate sanitation 31.25 31.25
Climate change 50 43.75
Poverty 25 50
Reduced natural resource | 31.25 50
services

Unemployment 37.5 62.5
Water shortages 56.25 56.25

The column for perceived personal risk in Table 8 reflects reasonable judgments about the
probability of being harmed by these twelve risks. Car accidents and violent crime are
common risks most likely to result in death each year, and are so viewed by majorities in this
sample. Despite the well documented reality of AIDS, only 31% of the respondents viewed it

as a significant personal risk.

With regard to environmental risks, respondents demonstrate significantly low perceived
personal risk. Most notably, respondents associated significant personal risk with the issue of
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climate change (50 %) and water shortages (56 %). Interestingly, water shortages were

perceived equally as a major personal (56 %) and societal risk (56 %0).

The “societal risk” column indicates that when posed as a societal risk, something having
“extremely harmful, long-term impacts on our society,” the percentages on the “likely” end
inflate dramatically. This is observed particularly for issues such as AIDS (69 %), exposure to
hazardous chemicals (56 %), reduced natural resource services (50 %) and poverty (50 %).
An interesting observation in this study was the ranking of societies risk to “car accidents”

and “climate change” as being the same i.e. 44 %.

Not to be lost in this web of complexity is the fundamental finding that climate change,
compared with other societal, personal, and environmental risks, can be classified as an
average issue for concern. The levels of risk perception for climate change are not trivial, and
demonstrate an increased awareness of climate change and its associated impacts, as
apposed to other studies (Bord et a/. 2000).

Sources of information on climate change

Access to information on climate change

Eighty eight percent of stakeholders are of the opinion that the public does not receive

enough information to understand the issue of climate change (Figure 12). Only 12 % of the

respondents believed that the public is adequately informed about climate change.

M Yes
12%

88%

Does the public receive enough information to understand the
issue of Climate change?

Figure 12: Does the Public Receive Enough Information on Climate Change?

How do stakeholders keep informed on the issue of climate change?
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Half of the respondents indicated that they were informed about climate change issues
through the media. A quarter of the respondents relied on subscription to journals and the

other 25 % relied on word of mouth communication (Table 9).

Table 9: Stakeholder Sources to Information on Climate change

How do you keep informed about the climate change situation? Freq | %
Subscription to journals 7 25
Word of mouth communication 7 25
Media 14 50
Not informed 0 0
Other 0 0
Total 28 100

Reliable Sources of Information on Climate Change

Local key stakeholders regard scientists (37 %) as the most reliable source of information on
climate change (Figure 13). Approximately 30 % of the respondents rely on the media.
Twenty three percent of the respondents regard NGO's as the most reliable source of
information, whilst 7 % regard the government as the most reliable source. A small

percentage of the respondents (3 %), believe that none of the above sources are reliable.
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Figure 13: Reliable Sources of Information regarding Climate Change
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Discussion

Awareness and Knowledge of Climate Change

Climate change is an issue with which all local key stakeholders are familiar with. This is

clearly reiterated in statements such as:

“I understand that climate change is the gradual change in global climatic conditions as a

result of global warming caused by the green house effect” [Environmental consultant].

“I would define climate change as major changes in climate caused by the increased
concentration of co, and other GHG in the atmosphere as a result of mainly human activities.
The average temperature of the Earth is expected to increase by 2 degrees Celsius, which will
have numerous consequences for life on our planet” [Industry].

“Climate change can be defined as mafor changes in climate due to GHGs and other
emissions from industry, burning and human activities (vehicles). These cause warming,

melting of the ice caps, changes in sea currents and potential changes in climate” [Industry].

Similar to international studies, more than three quarter of the respondents felt that climate
change is a reality “as we can already detect an increase in temperature on Earth”. The
reality of anthropogenic climate change was only seriously questioned by a small number of
respondents. This was quite surprising given the perceived greater uncertainty about the
reality and possibility of anthropogenic climate change in other countries e.g. USA. On the
other hand, one needs to bear in mind that all participants either are employed in, or have a
professional interest in environmental resource management. Furthermore, this survey was
undertaken two months after the National Response Strategy to climate change was
published (DEAT, 2004) and a few months before the signing of the Kyoto Protocol. As such,
it is possible that the increased awareness and communication of climate change locally has
contributed to the belief that climate change can be attributed to anthropogenic and natural

phenomenon.
In order to assess stakeholder knowledge on climate change, an array of questions were
asked on GHG's. Interestingly, a large number of respondents, particularly from industry

provided the same definition of GHGs i.e.

Green house gases are CO, and other gases which have an insulating effect and cause

increased attenuation of outgoing radiation and concomitant rise in temperature.”
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Additionally, stakeholders commonly associated GHG’s with “toxic emissions from industry
and vehicles” and “atmospheric pollution.” GHG's were often referred to as gases that trap

heat and insulate the Earth.”

While some of the definitions provided for GHG's were often vague, majority of the
stakeholders indicated that both industrial processes and individuals contribute significantly to
GHG emissions but not necessarily in equal measure.

Concern Regarding Climate Change

Concern and action regarding environmental issues in general have increased drastically since
the late 1980’s. This could be attributed to the fact that global environmental issues play an
integral role in business management (Preston et al 1994). Additionally, over the past
decade there has been intensive research into the physical effects that climate change could
have on ecosystems, water resources, coastal zones, and human heath (IPCC, 2001).
Comparatively, a smaller body of literature exists with regard to the implications of climate

change on socio-economic systems (Hertin et a/. 2003).

In general, there is much concern surrounding the impacts of climate change on coastal
resources and biodiversity, than with the impacts on the infrastructure, economic
development and human health. Locally, a large amount of information is available regarding
the science of climate change, with particular emphasis on water resources, biodiversity and
agriculture (Meadows et al 1993; Scholes, 1990). This information has the potential to
increase insight into the impact of climate change upon these resources and result in
enhancing stakeholders’ ability to engage with these issues on a more personal scale. As
such, it is recommended that the existing literature be collated and communicated via an
appropriate medium (e.g. a poster), to paint a general picture of the impacts of climate
change and its relationship to biodiversity, water resources and agriculture. There is great
potential for these sectors to be used as communication tools to facilitate local knowledge
and awareness of climate change, especially since stakeholders associate much concern with

these issues.

Stakeholders seem to be concerned with the adverse environmental impacts associated with
climate change. Thus, there is a clear need for the scientific community to provide more
detailed information on the impacts of climate change on socio-economic issues locally.
According to Hertin et a,/ (2003), one of the challenges of assessing climate change impacts
on economic sectors such as construction is that people have the ability to reflect changing

circumstances and to innovate over short time scales.

143

Climatic Future for Durban



EThekwini Municipality

While the perceived concern for biodiversity and coastal resources are well substantiated, it is
imperative that stakeholders are made aware of the fact that a changing climate will influence
the housing sector (infrastructure), sanitation and to a large extent economic development in

a variety of ways.

Willingness to Respond to Climate Change

This survey illustrates a clear demand from stakeholders to incorporate climate change issues
into the cities strategic plans. There was also a reasonably strong demand for specific local
information on the impacts of climate change. This was not surprising as research and policy
insight at a local level has been identified as an important and unexplored geographic and
political arena for analyzing the impacts of and responses to global climate change (IPCC,
2001, Shackley & Deanwood 2002). According to Shackley & Deanwood (2002), there is a
better prospect for mobilizing stakeholder interest and concern if climate change impacts can
be demonstrated “on the ground”, in familiar locations and on landmarks and businesses etc,
than if impacts are analyzed only at regional or international scales. Additionally, the need for
public awareness and education was highlighted as a tool that the city could adopt to

mitigate the impacts associated with climate change.

Overall, stakeholders appear to be quite receptive in responding to migratory measures to
avoid dangerous climate change. Therefore, it is highly probable that they will be willing to

accept a bylaw that poses such mitigatory measures.

People and their activities irrespective of socio-economic status are greatly influenced by
climate. The manner in which we generate an income, build our homes and communities and
spend our leisure time all depend on the kind of weather, we expect. As with natural
ecosystems, it is not often easy to separate the influence of climatic changes on human
activities from other influences. In comparison to other species, humans have a greater ability
to lessen the impacts of such changes by using technology and by modifying our behaviour
(Slovic, 1993).

As stakeholders in the city learn more about the trends in the climate (through the
recommendations highlighted below), they inevitably will become concerned about the
economic implications associated with climatic change. For example, they may question how
might climatic changes affect shipping seasons, construction methods, insurance
requirements, and tourism opportunities? Furthermore, stakeholders may be inclined to

evaluate the potential health and social impacts associated with climate change e.g. the
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spread of insect-borne diseases, injuries due to cold and heat extremes, and weather-related

traffic accidents.

Sources of Information on Climate Change

Most research regarding the perceptions of climate change seeks to identify and understand
the various avenues through which people obtain information. Highlighted in this study, is the
notion that stakeholders do not consider government as a trustworthy source of information.
Local key stakeholders are more inclined to trusting information received from NGO's. In this
study, scientists’ were considered the most reliable and trustworthy source of information.
Similar to international findings, stakeholders typically seek information about climate change
from the media. Word of mouth has been identified as a valuable source of information on
climate change. In recent years, research into using primary school children as a vehicle to
promote environmental awareness and as a motivator for changing behaviours has increased.
Ultimately, there is an urgent need for a well thought out and consistent message to ensure
that the residents of Durban, local stakeholders and the public alike, receive a clear and
concise climate change message, which is reinforced through a number of channels. This
message must be written in layman’s terms and accessible in a variety of formats including
the Internet as well as in print. Steps should be taken to ensure the maintenance of a regular

flow of such information.

Similar to international studies, the media plays an important role in keeping people updated
about climate change. Globally, there is much controversy over the medias mis-
representation of the science of climate change. In South Africa, more specifically Durban,
the issue of climate change has only recently been given media attention. To date, the media
has been effective in communicating climate change as a global problem with local impacts to
both stakeholders and the public. This is substantiated by the fact that both stakeholders and
the public receive most of their information on climate change from the media and have
illustrated their ability to identify with the issue as a result of what they have seen on the
news or read in the newspapers. In order to facilitate and enhance this effective
communication tool, it is suggested that the government (the municipality) identify
responsible journalists and foster a close working relationship with them. This practical step
can be taken to ensure that facts and not speculations about climate change are reported,
and to prevent biases observed in other studies. In so doing, it is imperative that a joint
stakeholder forum, rather than the media, drive the climate change debate. It is suggested,
that the stakeholder forum constitute a large number of scientists, as stakeholders regard

them as the most reliable source of information.
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Implications for the eThekwini Municipality

The findings of this study serve to emphasize the importance of and need for environmental
education at a local level. This is based on the assumption that it ought to be easier for
people to understand local environmental problems, to get involved, to see the results of their
actions and then to realise the beneficial effects of their behaviour for the global environment
(Zube, 1991). This study suggests that the public also need to be involved in decision-making
processes, particularly when their personal and local experiences can be taken into account.

The following are areas in which the EMD can get involved:

Breaking down the Science

Access to information is necessary for the public to feel confident about their understanding
of climate change; however, their current perceptions are also valuable and insightful
portraits of the local environmental problems that are strongly linked to climate change. The
science of climate change needs to be broken down into manageable portions in order for
people to successfully engage with the issue. Not only is it essential for the science to be
made simple, it is important that this knowledge be imparted to all communities. In this
regard the methods used for dissemination may differ amongst people of different education

levels, race and social-economic status.

There was considerable support for government to take a lead role in education and
awareness. Respondents claim that they were aware that climate change is an issue globally,
but there is not much education available on the issue. Communities at large want to know
how it affects them and are not quite sure as to how their actions will assist in mitigating
climate change. There is considerable support for education programmes and awareness

across all cultures, regions and education levels.

The media, particularly, newspapers and television have contributed exhaustively to the
publics’ perceived understanding of climate change. In order to facilitate proper
communication of the science of climate change, it is imperative that the media

communication is rigid and concise.

Introducing climate change to young children is a method that is strongly motivated for in
international studies. This is supported by the believe that if children are made
knowledgeable and aware of climate change, they will carry and implement mitigatory
measures at home, educate their parents as well as carry these behavioural changes into
adult life (Buckley, 2000).
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e More specifically, the following methods of knowledge dissemination are suggested:

e Schools particularly primary schools be targeted with energy efficiency education
programmes;

e The metro beat magazine be used to send out leaflets to households explaining the
issue of climate change;

e Competitions be run creating a forum for people to start thinking about and engaging
with climate change;

o Workplaces can be targeted for energy efficiency education programmes;

e The municipality can raise awareness by working through local agencies; and

e Focus groups and workshops with local government officials and stakeholders.

Further Studies

Unequivocally, studies detailing the perceptions and concerns of local communities of colour,
different income and education levels are warranted. This is based on the implicit assumption
that poor communities will be disproportionately affected by the consequences of climate

change whilst their voices are unheard.

More specifically, research into the following are suggested:

e To explore current sensitivities to weather extremes (to better understand
sensitiveness to further climate change). Such research should encompass expert
judgment of future scenarios and impacts models;

e Questionnaires (more detailed ones) to the general public on climate change, as well
as other environmental issues are warranted. The timing of this questionnaires and
duration are key to ensuring a high response rate and robust data collection; and

e Follow up questionnaires to stakeholders i.e. those identified in this study and

government officials periodically.

Visualisation of the Potential Impacts

Visual influence could play an important role in determining the publics’ perception of climate
change. How people see their role and the responsibilities of others in determining the
outcomes of climate change is of great importance to policy-making, adaptation and climate
change mitigation. However, for many individuals, climate change is a remote problem and
not one of personal concern. Meaningful visualisations depicting climate change futures could

help to bridge the gap between what may seem to be an abstract concept and everyday
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experience, making clearer its local and individual relevance. In this regard the following can

be done:

e Computer games;
e Links to authentic climate change web sites from the municipalities webpage; and
e A section in the Metro-beat that explores the impacts of climate change that are

currently being experienced in other communities (e.g. Canada, Australia).

Scenarios

A growing body of literature explores the applicability of scenario-based “futures studies” as a
means of obtaining a better understanding of the potential for social adaptation to future
environmental change (Gallopin & Raskin, 1998; citied in Lorenzono et a/. 2000). Scenarios
can be used to inform present choices in light of future alternatives. In so doing, a long-term
perspective can provide a framework within which to evaluate short-term decisions and to

examine more systematically the implications of unexpected events.

It is imperative that these scenarios combine local socio-economic and climate information. In
so doing, it will be possible to present a dynamic image of the future to the very people who
will have to enact key adaptive responses to changes in the climate within the next two to

three decades.

Scenarios provide a useful tool that works across different disciplines and sectors of society,
merging different temporal and spatial scales. Scenario frameworks have the potential to
effectively illustrate how mitigation and adaptation can be presented and perceived as
connected co-evolving systems. Good scenarios are potentially powerful vehicles for creating
learning among groups of stakeholders, but only if participants are encouraged to “think the
unthinkable” (Lorenzoni et al. 2000).

Local Climate Change Policy

The role of the government (at a national and local level) in taking action and implementing
polices was highlighted in this study. This response needs to be viewed with caution. A few
people were aware of the recent National Climate Change Response Strategy for South Africa
(DEAT, 2004). Those that were aware felt that those most vulnerable to the impacts of
climate change were not informed, and aware or knowledgeable about climate change.
Therefore, a local level policy is anticipated. Many participants, despite their misconceptions
about climate change, were poised to provide support for policy initiatives dealing with

climate change.
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Awareness of the Municipality’s Involvement Internationally

Climate change is a global issue with associated local impacts. A large number of participants
were of the opinion that climate change is a global issue and as such required global action.
The need for action at a global level is a common finding in climate change perception

studies.

The residents of Durban need to be made aware of Durban’s involvement in international
climate change programmes e.g. ICLEI. Global citizenship will be evident when people start to
participate at a local level. The maxim ~Think Globally, Act Locally' was coined by Rene™
Dubos to impress upon people that global consciousness should begin at home. As John
Stuart Mill argued in the 19th century, ~/f individuals in a large state are to be able to
participate effectively in the government of the “great society’ then the necessary qualities
underlying this participation have to be fostered and developed at the local level. Such a

message is no less relevant in the 21% century.

Explore Local Implications

The first-order effects of climate change are local. While we can anticipate changes in pest
prevalence and severe changes in agricultural productivity, one has to look at very specific
locations and conditions to know which pests are of concern, which crops and regions are
vulnerable, and how detrimental these impacts will be. Such studies should be undertaken,

particularly in strategically important food producing regions.

Predictive Models of Climate Change Impacts

Substantial research should be done on the potential ecological, economic, social, and
political impact of abrupt climate change. Sophisticated models and scenarios should be
developed to anticipate possible local conditions. A system should be created to identify how
climate change may influence the global distribution of social, economic, and political power.

These analyses can be used to mitigate potential sources of conflict before they happen.
Vulnerability Assessment
Vulnerability assessments should be conducted to understand Durban’s vulnerability to the

impacts of climate change. Assessments may include climatic impacts on existing agricultural,

water, and mineral resources; technical capability; social cohesion and adaptability.
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Risk Management (Local Disaster Management Plan)

There is a need to profile the vulnerability of Durban, particularly in regards to water,
biodiversity and the atmosphere. This profile needs to be linked to development planning for

Durban. There is a need to start asking the following questions:

e How does climate change impact on water, biodiversity and atmosphere and what
does it mean for the ability of the city to provide various services?
e What implications does this have on tourism (for example, if it becomes warmer,

lesser time would be spent on the beach)?

This can be done by assessing the current budget for disaster management, it would be
possible to assess the amount that could be saved if there was better planning. Another
example is to ascertain the quantity of water used in a hot year and extrapolate the value for
a situation where every year was going to be increasingly warmer.

Linking Climate Change to Poverty

Linking climate change to poverty is one of the approaches that could have positive outcomes
in bringing the climate change agenda forward in Durban. Climate change needs to be
discussed as part of disaster management and linked to poverty. The IPCC are currently
writing their fourth assessment report, which will focus solely on the socio-economic impacts
of climate change, and as such link climate change to everyday life issues. This should assist

in presenting climate change issues in a language that policy makers would understand.

Health Sector

The impacts of climate change on human health need much attention. This is a potential
sector that could have a major influence on people’s behavioural changes with regards to

climate change.

Building Sector

Investigate the potential direct and indirect impacts of climate change within the building
sector. This should include those buying land, designing homes, selling homes and
maintaining homes. In so doing, attention should be paid to both low cost housing
developments and high-income residential/business developments occurring inland and along
the coast of Durban, to assess their sustainability. The building sector can adapt to the

challenges posed by climate change
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Conclusion

Climate change is a long-term issue requiring a long-term solution. The key finding of this
study is that with realistic targets and investment in technology, the city of Durban can be
empowered to address the climate change challenge. This study highlights the fact that input
from local key stakeholders and the public on climate change issues is an integral element in
addressing the adaptive and mitgatory measures that the municipality could adopt in

response to the threat of global climate change.
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Appendix 2: Scenario Development

Introduction

Current scientific understanding predicts with confidence global warming in the next century.
However, there is uncertainty surrounding future GHG emissions, shortcomings in climate
modelling, and it is difficult to determine regional patterns of climate change from global
estimates (CSIRO, 2002). This complexity is further compounded because the driving forces
of climate change are interrelated, thus the impacts and vulnerabilities of global warming on
people and the environment are even more uncertain, as they depend on both climate

change and the evolution of the driving forces (Nakicenovic, 2003).

There are various futures research methodologies that are available to explore future
development perspectives and the surrounding uncertainties (Nakicenovic, 2003). These
methodologies are employed to ensure that proper mitigation and/or prevention strategies
are prepared to deal with potential future problems. One such methodology is the creation of
scenarios (UKCIP, 2005).

Scenarios are plausible descriptions of how things may change in the future and are used by
various businesses, governments and the military as a basis for strategic planning. Scenarios
should not be construed as being desirable or undesirable in their own right and are usually

built as descriptions of possible, although not necessarily preferred developments.

In pro-actively dealing with the issue of climate change the eThekwini Municipality adopted

the scenarios approach to predict and understand the impacts of climate change for the City.

This chapter aims to provide a brief overview of scenario development, and describes the
outcomes of a scenario development exercise that was undertaken for the eThekwini

Municipal area.

Futures Research Methodologies: Scenario Development

“A scenario is a coherent, internally consistent, and plausible description of a possible future
state of the world” (IPCC, 2001). Shell (2002) describes scenarios as “as alternative stories of
how the world may develop”. They are not predictions but credible, relevant and challenging
alternative stories that help us explore the ‘what if and 'how’. Scenario planning employs
qualitative tools to visualise the future, including storylines to create representations of

alternative worlds that resonate with a range of different individuals (Berkhout & Hertin,
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2002). It is recognized in scenarios planning that the future can never be accurately or
completely known because of the multiplicity of forces that shape the future, their complexity

and their interactions (The Futures Group, 1994).

Various countries have utilised scenarios to predict possible climate futures, for example, the
UK Climate Impacts Programme (UKCIP) describes and presents four possible climate futures
for the United Kingdom. The scenarios are based on future GHG emissions and provide
alternative views of the future hence showing a broad range of changes (UKCIP, 2005). The
IPCC recently completed a ‘Special Report on Emissions Scenarios’ that consider the period
1990-2100. These scenarios consider a wide range of socio-economic assumptions (IPCC,
2001).

Despite the differences in the outcomes of a scenario development exercise, there are a few
basic generic steps in any scenario planning exercise would include (South Wind Design Inc,
2001):

e Framing the question — ldentify the right question to ask, clarifying the timeframe
you are working within, and refining the focus of the exercise;

e Researching the facts — Understand the context in which the question is being asked
and understanding the organizational culture;

o ldentifying local forces — Identify the local factors that affect the core function and
will help us judge if the question has been answered;

e Finding the driving forces — Identify the global forces that influence operations;

e Developing the matrix — Develop a matrix of the two key driving forces and establish
how they interrelate and the four possible outcomes at the corners of the matrix; and

e Choosing the scenario plots — Develop stories that portray the possible futures and

reflect the outcomes of the particular combination of driving forces.
Once the scenarios have been developed, these can be further enhanced into easily
communicable storylines. The storylines can then be presented to decision-makers to
consider what future would be most desirable (and how to achieve it), and how best to deal
with the worst-case scenarios (and how to avoid it).

Strengths and Weaknesses of Using Scenarios

There are many strengths and weaknesses of utilising a scenario’s development process. A

summary of the key strengths and weaknesses are outlined in Table 1.
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Table 1: Strengths and Weaknesses of Scenarios

Strengths Weaknesses

Systems thinking — encourages learning | Potentially unwieldly — scenarios can be
about the interrelations among | nothing more than imaginative
environmental variables. speculations without logical consistency

and rigorous examination.

Participative — insights are drawn from | Non-quantifiable — the output is likely to
many sources. be unquantifiable as many of the inputs

are unquantifiable.

Detail rich — reaches beyond the | Biased — scenarios may reflect current
constraints of mechanistic models. circumstances  rather than  future
possibilities depending on the

participants.

Narrative — produces a series of stories | Lack of Consensus — participants may not
about plausible future states. converge on a shared understanding or a
common strategy because the process
allows divergent perspectives to be

brought in.

Broad scope - considers multiple
plausible scenarios covering a range of

possible contingencies.

Externally-focused -  provides a
framework to envision long-range
opportunities and uncertainties in the

environment
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Scenario Methodology Adopted for the eThekwini Municipality

As highlighted, there are various methodologies available for undertaking scenario
development exercises. The process conducted for this project was based on a book, ‘Games
Foxes Play — Planning for Extraordinary Times' by Ms Chantell lllbury and Mr. Clem Sunter.
The model used in this book is the Conversation Model and is described by the authors as a
model that “allows companies to have an intense strategic conversation based on the idea
that business is a game which you have to understand before examining different strategies

to play it”. This workshop was facilitated by Ms. lllbury.

The Conversation Model is a ten-step scenario-based process that defines the ‘game’ a
company is in and then investigates the most effective way to play that game. The analogy
of a game is used where the nature of business is a game and all stakeholders are players in

that game.

The Conversation Model has been found to be the most effective in making sense of the key
uncertainties that face any industry or sector involved in business today (lllbury & Sunter
2005). It assists to identify the most appropriate decisions that should be made if a company

wishes to ‘win’ in the ‘game’. This model is described in Figure 1.

8.
Decisions

PLAYING THE GAME 9.
Measurable

Outcomes

10.
Meaning of
Winning

| DEFINING THE GAME |

> N
7 N 7N
3

4. 2

| Key : Pl
Uncertainties Rules of the ayers

Figure 1: Conversation Model
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The game is logically divided into two phases (lllbury & Sunter, 2005):

e Defining the game; and

e Playing the game.

Each of the phases are sub-divided into five distinct phases which are explained below:

Step 1. Scope
What we do

Why do this

Step 2. Players
What we do

Why do this

We agree on the boundaries of the work in respect of what we mean by the
company'’s product/services, its market, business processes and geography.
This enables the group to decide what they think are the real boundaries of
the company’s business and therefore with whom its products/services
compete, as well as discuss the priorities of the business. This clarity
grounds the remaining steps, provides focus and helps to prevent
discussion veering off course. It ensures that the topic and its extent are

thorough but manageable so that the outputs are realistic.

This entails identifying the roles played by the various stakeholders
(populations or individuals) e.g. consumers, shareholders, employees,
NGOs and the media, which have an influence on, interest in or will be
affected by the topic under consideration. We seek to identify the current
status of their ability to impact on the company (for us, against us,
neutral). We also agree on the relative importance of these stakeholders to
the company and discuss how the company may change these
relationships.

This helps to focus thinking about the company’s ability to influence its
environment and initiates thinking around the forces that are barriers to,

and enablers of, change.

Step 3. Rules of the Game

What we do

We identify and seek agreement on the rules that define the company’s
basic operating environment. Any recent changes can represent new
opportunities and future developments have the potential to change the
operating environment. Rules of the game can be formal or informal and
are categorised into operational, aspirational and normative categories as
follows:

e Operational - relating to the operating environment e.g. regulatory,

taxation, manufacturing and supply;

157

Climatic Future for Durban



EThekwini Municipality

Why do this

e Normative - moral and ethical guidelines by which the various
stakeholders operate; and
e Aspirational — the way we seek to win.
This sets further parameters for the discussion, gives a fact-based structure
for discussion of the topic and provides a starting point for thinking around

future probabilities.

Step 4. Key Uncertainties

What we do

Why do this

We identify key factors that may emerge and shape the future. These
factors may be global/national, industry related or even internal. We
evaluate how prepared the company is for these positive and negative
eventualities. A discussion then takes place on which of these key
uncertainties the company could potentially influence or control along with
an evaluation of the potential impact of each key uncertainty. Key
uncertainties are ranked based on potential impact and predictability from
which clusters of uncertainties are evaluated that we agree is likely to be
the most influential.

This provides a wide range of different perspectives on what the future
could hold and encourages deep and creative thinking around the topic. It
flushes out all factors which will significantly shape the future, before

determining which factors will have the biggest impact for the company.

Step 5. Scenarios

What we do

Why do this

Step 6. SWOT
What we do

Two key uncertainties are selected to form the axes of a Scenario Matrix;
each quadrant will provide a different probable future or scenario. We
populate these quadrants with a description of what that future scenario
might look like and then name each scenario. The factors which may drive
the world towards each of the four scenarios are explored. Thereafter, we
establish where the company currently is in relation to the matrix, which
could be either in or outside of the four scenarios. We then agree, if the
world/industry continues as it currently is where the company would end
up. We also establish where the company wishes to be.

This drives in-depth and creative thinking about new as well as previously
considered scenarios. The two different ends of the spectrum, in terms of
scenarios that are considered for each of the two uncertainties, demand
that the group considers both positive and negative scenarios for the
business. Importantly, at the same time it focuses the company and its

employees on what the best-case scenario is and the best way to get there.

We analyse the company’s strengths, weaknesses, opportunities and
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Why do this

Step 7. Options

What we do

Why do this

threats in respect of each of the scenarios and give consideration to how
the company would fare in each of the situations. This facilitates
identification of a preferred direction of change for the company and a
realistic assessment of how this can be achieved.

This focuses the group on the effects that these possible future scenarios
would have on the business, and where specific actions to exploit
opportunity or mitigate against risk may be required. It also establishes the
most attractive scenarios for the company and what the company has to do

in order to exploit opportunities and mitigate risks under each scenario.

We identify and agree on what the possible strategic options are in terms of
dealing with a given scenario. These options may include how the company
can:

e Exploit opportunities and shape the future;

e Adapt to the future; or

e Manage risk associated with a future scenario.
These options may be generic and address the broad issues associated with
the topic or may be specific responses to a given scenario.
The options represent the decisions the company can make in order to
achieve its goals. These need to be reviewed in both the context of the

scenario and the likely behaviour of other stakeholders.

Step 8. Decisions

What we do

Why do this

We agree which of the scenarios under consideration presents the most
favourable outcome for the company and which of the strategic options
identified in Step 7 will be taken and acted upon. There is also discussion
around what the company needs to do to move the environment towards
the preferred scenario and away from those least attractive. The company’s
current strategy in this area is then benchmarked to establish its future
viability.

This sets our strategic direction and prepares us to determine specific
strategic actions that will enable the company to influence and drive future

outcomes in the direction most favourable to the business.

Step 9. Measurable Outcomes

What we do

Why do it

We identify and agree on the actions that are required to implement the
agreed strategy. These include agreements of roles and responsibilities,
timescales, key performance indicators (KPI's) and measures by which to
monitor progress.

This ensures that the strategy is effectively implemented in a timely fashion
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and accountability and reporting mechanisms are in place.

Step 10. Meaning of Winning

What we do We define what ‘winning’ means for the company by being able to separate
unrealistic wish-lists and hyperbole from the company’s language. This
provides a clear and realistic identification of what ‘winning’ in the game
the company is in, really means.

Why do it ‘Winning’ is not the same for every company. Once the company knows
exactly what it is ‘to win’ in its specific game, it achieves purpose, focus and

meaning in the game.

The eThekwini Municipality Scenario Development Exercise

The key challenge of any scenario planning process is to engage stakeholders inside and
outside of the organisation. The process will be successful in promoting creative and
unconventional thinking only if the process is based on engagement (Berkhout & Hertin,
2002). At this stage in the process the key participants in the exercise included Municipal
officials, scientists and academia. As this was a fairly small group with limited representation
of the eThekwini Municipal area and given time constraints within which to conduct the

exercise, only steps 1 to 5 of the Conversation Model was enacted.

As a local government entity, the ultimate aim and vision of the Municipality is to ensure
effective service provision and greater alignment with decision-making processes for the City

of Durban. The key parameters that were specifically identified included the following:

e Housing & household services;
e Safety and security;

e Jobs/economic development;
e Community infrastructure;

e Health services;

e (Governance issues;

e Transport;

e Education; and

e Social issues.

To this end it was agreed that the scenarios developed should reflect how climate change will

affect basic service provision as well as the extent of the impact for Durban.
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The Climate Change Scenarios

In constructing climate change scenarios there are many sources of uncertainty. Where
possible they have been taken into account. Thus the scenarios represent a multiplicity of
plausible futures. This section describes the five steps as per convention of the conversation

model and highlights the key issues that resulted from the workshop.

Scope

The first step of the scenario exercise involved reaching consensus on the specific issues that
were relevant to climate change for the City of Durban. This was achieved by agreeing on the
boundaries that would govern discussions and could subsequently be used for predicting
future impacts. Based on the boundaries that were developed the following key

environmental issues were highlighted.

e Increases in global average temperature despite uncertainty regarding the time
scales associated with this change);

e Changes in precipitation rates, either drier or wetter in many regions, impacting on
water supply and food production;

e Rise in sea level impacting on coastal areas and low-lying regions ;

e Increase in the incidence and intensity of extreme weather events including floods,
blizzards, tornadoes, and droughts;

e Increase in vector- borne diseases and impacts on human health e.g. malaria, cholera
and heat stress;

e Extinction and changes in geographic distribution of plants and animals both
terrestrial and aquatic; and

e Anincrease in alien invasive species and the development of new novel alien species.

Furthermore, in establishing the key environmental parameters it was highlighted that
addressing climatic changes is regarded as an urgent issue as it is not only an issue for the
future but is in fact occurring within our present timescale. This was justified based on the

current changes occurring within the South Africa, for example:

e South Africa is becoming noticeably more arid. This is related to high pressure and as
high pressure follows climate change, it can be extrapolated that climate change is
occurring; and

e Changes in biodiversity, primarily the northward migration of birds and butterflies.
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Players

Step two in the process involved identifying key stakeholders who have an influence on,
interest in, or will be affected by the impacts associated with climate change. It was
established that a large number of stakeholders have an integral role to play in addressing

climate change issues. These included:

e Durban’s growing population comprising of high, middle and low income earners as
well as the very poor communities;

e Various sectors such as energy, tourism, agriculture, property and insurance;

e National Government;

e eThekwini Municipality, particularly with regards to addressing political and
administrative issues;

¢ Non-governmental organisations and Community-based organisations;

e Catchment Management Agencies;

e National Ports Authority;

e Airport Companies;

e Traditional Leaders;

e Researchers; and

e Media.

Identification of key players is an extremely important step as it allows for focussed thinking
around the Municipality’s ability to influence the environment it is mandated to manage.
Additionally, it allows for promoting the initiation of processes around the enablers and

barriers for addressing climate change.

Rules of the Game

Step three involved identifying the rules that define the basic environment and facilitating the
development of a fact-based structure which contains a list of the parameters requiring

evaluation. The parameters that were identified included:

e Increase in temperature and sea level rise;

o Adherence to constitutional arrangements between local and national governments;

e Economic growth (Durban has a relatively slow economy);

e Population growth (job scarcity and the AIDS pandemic have played a major role in
the negative population growth observed for Durban);

e Increase in energy cost per unit (energy will become more expensive in the future );
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e Changing mix of energies;

e Increase in the cost of water (real pricing);

e Increase in the demand for tourism relative to other sectors;

e Technological advances to all of the above aspects;

e Increase in energy consumption;

e Significance of poverty and inequality;

e The possibility of emission caps for South Africa;

e Increase in competition for recourses;

e Increase in the exposure to flooding and other extreme events; and

e Increase in alien invasive species.

The list highlighted above provides for structured discussions for thinking about future

probabilities in climate change for the city.

Key Uncertainties

The fourth component involved identifying the key uncertainties that could change the
different perspectives which the future may hold. A total of nine key uncertainties were

identified. These include:

e Level of economic growth;

e Demographics;

e Local/global economy;

e Awareness/concern/response to environmental issues in relation to other issues;
e Water balance;

e Municipality’s ability to respond to meeting basic needs;

o Affordability of energy;

o Reliability of energy supply; and

e South Africa’s relationship with Southern African Development Community (SADC).

In order to proceed to Step 5, i.e. creation scenarios, a decision had to be taken on which
two uncertainties were most applicable for the eThekwini Municipality. It was agreed that
water balance and coping capacity of the municipality uncertainties would be used for
scenario extrapolation. This decision was based on a scientific uncertainty relating to the
intrinsic difficulty in projecting future rainfall and weaknesses in understanding how elevated
CO, (leads to greater plant water use efficiency) will help counterbalance increases in
evaporative demand (decreases plant water use efficiency). In terms of the second

uncertainty (coping capacity of the Municipality) the decision was based on a socio-political
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reason of how longer term environmental concerns will rank in relation to more immediate

basic developmental concerns (Scholes, 2005).

Scenarios

The fifth component of the process involved plotting the two key uncertainties on a scenario

matrix. Each quadrant of the matrix provides for a different scenario. Figure 2 highlights the

scenario matrix that was constructed utilising water availability and coping capacity to form

the horizontal and vertical axes respectively. Each quadrant represents a different probable

future and is numbered in an anti-clockwise direction. It is was then populated accordingly

and named to depict the characteristics associated with that scenario.

High Water
Avail&bility

Sardine Run Surf/Turf

Low Coping < : :
@ ®
Shark Bait Hope Floats
v

Low Water
Availability

High Coping
Capacity

Figure 2: Scenario Matrix

Scenario 1: Surt/Turf

This scenario reflects a high water availability and high coping capacity situation. The likely

changes expected to occur from this type of scenario would include:

e Greater water use efficiency;

o Slight rainfall increases;

e Temperature rise being at the lowest end of the projected range;
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e Accelerated immigration due other areas becoming drier;

e Regional economic growth will be greater than population growth;

e Reduction in the Gini'! coefficient;

e Rise in disposable income which would facilitate greater concern around issues
outside of basic needs (Maslows Hierarchy of Needs);

e Growth in educational and technological advancement;

e Possibility of increases in cyclonic events;

e Greater investment in insuring infrastructure loss due to rising tides and storm events
(floods); and

e Increases in waste generation due to increases in consumption.

In summary scenario 1 depicts a City of Durban that is an unpleasant place to live in from a
climate perspective. A substantial increase in energy costs is expected, but it is unlikely that
these costs will consume a substantial portion of the Municipality’s budget to provide basic
services. Tourism is expected to increase and this can be attributed to the development of

better infrastructure and amenities in the City.

Moreover, one of the key focus areas in this scenario is the implications for present day
industrial activities in relation to the adverse conditions associated with climatic change. To
this end, the question of relocating industries currently operating in the South Durban
Industrial area could be of particular concern for the Municipality. Additionally, the implication
of sea level rise on the Port of Durban as well as a rising trend of investment in properties on
the coastal-shelf, that are particularly vulnerable to the risks associated with sea level rise,
also require further evaluation. It should be noted that precautious planning and greater
awareness of the time scales associated with the various anticipated impacts is necessary to

address such concerns adequately.

Scenario 2: Sardine Run

(High Water Availability and Low Coping Capacity +-)

This scenario reflects that there would be high water availability however the ability to cope
with seasonal extremes is minimal as there would be no substantial technological advances.

The likely changes expected to occur from this scenario would include:

" The Gini coefficient is an indicator that is narrowly associated with the measurement of
poverty. This indicator measures the degree of inequality consistently, serves as the indicator
of South Africa’s unequal distribution of income (Swart, 2001).
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e Economic growth is expected to be slower than population growth;

e Increases in vector and water-borne diseases due to a deteriorating environment;

e An absence of ‘blue flag beaches’ is expected due to larger population size;
contributing to increases in waste, crime etc;

e A deterioration of infrastructure is expected;

e Anincrease in competition for resources can be expected;

e Potential increases in peri-urban agriculture;

e An increase in urbanisation; and

e Anincrease in the cost of energy resulting in increases in transportation costs and an

increased dependence on the micro-transportation sector.

In summary, this scenario could result in a fragmentation of people from different income
groups. Poor communities will move to the periphery and wealthier people would move
inward of the city respectively. This would contribute towards creating a disparity in the social

system and result in a parallel economy in which services could potentially become privatised.

Scenario 3: Shark Bait
(Low Water Availability and Low Coping Capacity --)

This scenario reflects reduced water availability and low coping capacity. The likely changes

expected to occur from this type of scenario would include:

e Lower rates of economic growth relative to population growth (similar to scenario 2);

e Lower levels of education as well as minimal funds being available for technological
advancements;

e Increases in urban heat can be expected;

e Increased dryness will exacerbate sanitation problems which would evident higher
infant mortality rates;

e Low coping capacity could lead to decreases in health services resulting in greater
social disparity and conflict;

e Immigration is expected to increase due to other areas becoming drier;

e Increased impacts on biodiversity due to low water availability;

e Increases in alien invasions species on open land;

e Interpersonal conflicts over water resources could increase; and

e Increased competition for limited water resources from water dependent sectors e.g.

irrigated farming.
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The impacts highlighted above reflect the urgent need for the IDP process to adequately
address these issues. It is evident that the Municipality has no control over either of the axes
used in this scenario matrix however the Municipality does have the ability to affect the

control of these issues from a local government perspective.

It is also important to note that land reform and changes in the Port of Durban will be key

uncertainties associated with this scenario.

Scenario 4. Hope Floats

(Low Water Availability and High Coping Capacity -+)

This scenario reflects reduced water availability and high coping capacity. The likely changes

expected to occur from this type of scenario would include:

e Decreases in employment opportunities are likely to occur;

e Increased intensification of agriculture;

e Increased challenges for abating against losses in biodiversity;

e Increases in tariffs for water use can be expected;

e Increases in environmental awareness;

e Increases in water use technologies and behavioural changes such as recycling
water; and

e Increases in the number of boreholes.
In summary, this scenario highlights that the current situation in the South Durban Industrial
basin will not be an important economic hub as the City of Durban will adopt a 'silicon valley*
type'® economy similar to that of the city of Cape Town.
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Appendix 3: Responses to climate change

Introduction

Climate change refers to a statistically significant variation in either the mean state of the
climate or in its variability, persisting for an extended period (IPCC, 2001). Climate change
may be due to natural internal processes or external forcings, or to persistent anthropogenic
changes in the composition of the atmosphere or in land use. In addition to this, the UNFCCC,
in Article 1, defines climate change as: “a change of climate which is attributed directly or
indirectly to human activity that alters the composition of the global atmosphere and which is
in addition to natural climate variability observed over comparable time periods (United
Nations, 1992).

The climate has undergone many changes over millions of years - from ice ages to tropical
heat and back again®™. Pleistocene climate variations have always been occurring, but only
within certain boundaries over prolonged periods of time (Scholes, 2005). The concerns
regarding the current changes in the climate are based on the observations of certain climatic
events that are beyond typical boundaries. Natural changes of the past 400,000 years have
generally been gradual, allowing people, plants and animals to adapt or migrate. Although
some prehistoric climate changes have been abrupt and are likely to have led to a mass
extinction of species; the current changes lack any precedent (Scholes, 2005 & Cameron
2002). However, over the past 50-200 years, increasing industrialisation and human activity
(such as industry, agriculture and transportation) have begun to affect the natural climate
balance, and are increasing the amount of GHG in the atmosphere and are causing the Earth
to warm at an unprecedented rate. Hence, the UNFCCC definition of climate change clearly
states that the changes in the climate of concern are those that are induced by anthropogenic

activities.

Climate changes affect weather patterns as well as climatic conditions and are likely to impact
climate-sensitive industries, native ecosystems, agriculture, infrastructure, health, biosecurity,
society and the economy. These impacts are already evident, and local authorities
(municipalities) are usually the first to face the disastrous consequences. The impact of

climate change is increased when the cities concerned are located in coastal areas. Therefore,

13 http://www.climatechange.govt.nz/about/what/index.html
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municipalities in coastal cities are faced with an even larger challenge posed by climate

change.

In their operations, municipalities consume and distribute energy as well as provide other
services that can drive climate change. Local authorities also have power, at their disposal to
encourage and coerce other sectors within their jurisdiction to take action on climate change.
Municipalities are therefore uniquely positioned to respond to the challenges presented by
climate change. Durban as a coastal city is not immune to the challenges posed by climate

change.

Aim and Objectives

Therefore, the aim of this report is to develop a response strategy which Durban could adopt

in order to address their various climate change challenges.

The objectives of this report document are:

e To highlight climate change activities that are being carried out in other cities similar
to Durban;
e To identify lessons from international case studies that are relevant to Durban; and

e To develop a response strategy for the City of Durban.

Methodology

Various sources were utilized in order to acquire information on various climate change

activities taking place in other cities as well as in Durban. These include:

e The internet;
e Journal articles; and
e Reports from the Department of Environmental Affairs and Tourism (DEAT) and the

Council for Scientific and Industrial Research (CSIR).

An assessment of climate change strategies from four municipalities around the world was
carried out. These municipalities were selected primarily because of their coastal location as
well as the fact that multiple sectors will be impacted by the effects of climate change. Other
factors include population size, as well as levels of urbanization. Cities that were selected

include Cagayan de Oro (Philippines), Mexico City, Greater Dandenong, (Australia) and Cape
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Town (South Africa). Durban case studies were also sourced to reflect the activities that have
already been undertaken.

Furthermore, current climate change initiatives within the eThekwini Environmental
Management Department were explored and workshops (including the Cities for Climate
Protection Programme) were attended to understand the state of climate change activities in

Durban.

This research project has already carried out two of its components, which have informed the
development of a climate change response for Durban. Firstly, a perception study was
conducted to establish the perception of climate change amongst the people of Durban. This
study concluded that the general population of Durban is aware of environmental issues but

they are unable to discern between them.

The second component of the project involved a workshop that was a forum for scientific
debate on the issue of climate change and its impacts, particularly for Durban. Outcomes
from this workshop included recommendations that have informed the response strategy for

Durban.

A response strategy was developed primarily through understanding the effectiveness of the

current climate change initiatives within Durban. This was undertaken by assessing:

o Whether the targets set in the current initiatives were met, and

e What constraints exist for the initiatives to be more effective?

The response was also developed through adopting specific climate change strategies from
other municipalities (particularly from coastal metropolitan cities) for the Durban situation.
Finally the results of the climate change perception study was utilized to assess the publics
perception and knowledge about climate change and to develop an approach for information

dissemination to stakeholders.

Local Government and Climate Change

Why Do Local Government Authorities Need to Get Involved?

Global warming presents challenges for the way we live and work and requires changes in
industry, governments at all levels and the community at large. Whilst national governments
play a very important role in dealing with climate change, local governments also have a

significant role to play. Local governments provide services required by their residents such
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as land use planning, roads, utilities, public transit, economic development promotion,
education, health services and recreation. Many own and administer buildings and facilities.
Therefore, local governments are in a position to communicate with local people about
climate change issues, undertake emission reduction activities and deal with the local impacts

of climate change on their communities (ICLEI, 2002).

However, there are a number of obstacles that prevent municipalities from effectively

responding to the challenges posed by climate change. These include:

e Legislative impediments;
e Information coordination problems at local government level;
¢ Information coordination at other spheres of government; and

e A lack of awareness.

Local Governments Currently Involved in Climate Change Initiatives

There are a number of organizations at different levels that coordinate local action on climate
change. Amongst these is the International Council for Local Environmental Initiatives
(ICLEI). It has an estimated membership of 624 different cities in more than 60 countries in 6
continents; including the energy cities which have more than 120 member cities in more than
21 countries. There are other organizations that are also assemblages of local government
that are responsible for regional coordination of climate change projects including Africa,
Asia, Eastern Europe, Latin America and the Caribbean (GRULAC), and Western Europe.
However, this study focuses only on the climate change programme initiated by ICLEI due to
its broad and diverse composition. The preference for ICLEI is also informed by the fact that

the city of Durban is one of the participants in the ICLEI programme.

ICLEI. Cities for Climate Protection

The Cities for Climate Protection Campaign (CCP) assembles local governments across
continents to cumulatively abate global warming. It was established by ICLEI in 1993 at an
international summit of local government leaders held at the United Nations in New York
(Gallares-Oppus, 2002). The primary goal of CCP is to reduce GHGs, thus five milestones
have been developed, that local government members should achieve. It capitalizes on
quantifying baseline emissions, forecasts, progress, and characterizing eco-benefits. With the

aid of a number of CCP tools, the members have to:
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e Conduct energy and emissions inventories and forecasts. ICLEI has developed a GHG
emissions software programme to assist municipalities in the quantification of their
emission reductions;

e Establish emission reductions or avoidance targets;

e Develop a Local Climate Action Plan;

¢ Implement policies and measures; and

e Monitor and verify their results.

All of the above mentioned milestones are discussed in detail in ICLEI (2002) as well as in
Gallares-Oppus (2002).

Case Studies

International and National Programmes

Cagayan de Oro- Philippines

Cagayan de Oro is a commercial, trading, financial service and educational centre for the
Island of Mindanao and is tagged as the most important centre in the corridor. The city is
rated as the second highly urbanized area and has a population of 461877 people living
within a land area of 48.8 square kilometres (ICLEI, 2005).

There are a number of climate change projects that the city is involved in and they include:

e Participation in Cities for Climate Protection project;
e Retrofitting; and

e Urban Greening.

Cities for Climate Protection

Cagayan de Oro has been participating in CCP since 1999 and is one of the five pioneer cities
that CCP joined the campaign in the Philippines. The city pledged to reduce its annual CO,
emissions by 10% every year as its contribution to the worldwide effort to reduce global
warming and abate climate change. This commitment, signed by the City Mayor on the 24
November 2000, has been achieved through partnerships between government, corporate

sector, community, transport, and power sectors (extracted from ICLEI, 2002).
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Retrofitting

The city retrofitted its public sector in collaboration with the local utility CEPALCO. Retrofitting
of lights in four public markets from 150W to 40 Watts alone incurred a carbon saving of 11
tonnes of eCO; every year since its inception (ICLEI, 2002).

Urban greening

Urban greening and regulation of energy consumption in the City Hall building has assisted
the city to meet its reduction target. More than 90 000 trees have been planted since 1999.
Furthermore the air conditioning units in the city were retrofitted from 26 to 1.5 hp
(horsepower). Furthermore the city set a regulation that office lights and air conditioners
need to be turned off during lunch breaks (ICLEI, 2002).

Cagayan de Oro further established Local Government-Industrial Partnership between the
local authority and the industries to help companies turn energy efficiency as well as
environmental performance into a corporate asset, while protecting the climate. In May 2004

the city reported an annual reduction of 5400 tonnes of eCO, (ICLEI, 2002).

Mexico City- Mexico

Mexico City is one of the largest cities in the world and is known for its air pollution problems.
The city is also a significant contributor to GHG emissions, accounting for 20% of the

country’s total emissions. This case study is adopted from the Climate Group (2004b).

PROAIRE 2002-2010

In an attempt to solve their pollution problem, Mexico City has undertaken ‘Proaire 2002-
2010, which is a comprehensive effort to integrate air quality and climate protection. The
objective of the campaign is to achieve significant reductions in both air pollution and GHG
emissions. The measures in the plan were selected for their ability to cut emissions of both

standard air pollutants such as nitrous and sulphur oxides, as well as GHGs.

In the first phase of the ‘Proaire’ project, the city identified over 85 air pollution and GHG
emissions reduction actions to be implemented over a eight year period. These include
energy efficiency improvements, protection of forests and green spaces, and public
transportation enhancements. Mexico City has enlisted a number of key partners to assist
with the project’'s implementation. Participants include: the electricity, water and public

transportation utilities; the French Fund for the Environment; the World Bank; the Shell
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Foundation; the World Resources Institute; the Chicago Climate Exchange; and the
International Council for Local Environmental Initiatives (ICLEI).Through this campaign
Mexico City aims for a lower rate of emissions growth, rather than an absolute reduction
(ICLEI, 2002).

Transportation

As a participant in ICLEI's Cities for Climate Protection campaign, Mexico City has undertaken
the programme’s five milestones, which include a baseline inventory, reduction goal, action
plan, measures implementation, and ongoing monitoring and evaluation. To accomplish the
final milestone, Mexico City has developed a monitoring plan for every project that aims to

reduce GHG emissions, with a standard format of data collection.

There are currently about 109 400 taxis functioning in Mexico City, of which 56% are 1992
models or older, making them exempt from the emissions regulation system. The Federal
District plans to replace 80 000 older models over the time period 2001-2006. The City's
programme pays 15 000 pesos (about US$1,300) for each old vehicle and the owner pays the
difference in price for acquiring a new lower emissions vehicle. Once all of these vehicles
have been replaced it is estimated that daily emissions from taxis will be reduced by about
31%.

Mexico City is also about to begin an ambitious project under EMBARQ (the World Resources
Institute Centre for Transport and the Environment). The goal is to improve the city’s traffic
congestion by opening dedicated traffic lanes to run fuel-efficient, high-capacity buses. The
bus rapid transit scheme is being funded with $5.8 million from the World Bank, $1 million
from the Shell Foundation, and $2 million from bus assembling firms (Volvo, Scania,
Mercedes Benz and Freightliner among others). This initiative is ‘the first public-private
partnership created to tackle the problems of urban transport from an integrated perspective’.
It is estimated that this project will benefit the city through considerably reducing commute
time for bus riders by 32%, a reduction in traffic accidents as well as lowered emissions due

to more efficient trips.

Other Initiatives

The City aims to improve the efficiency of low income housing through the installation of
water and energy efficiency systems will be installed into 30 000 new social housing units as
well as through retrofitted those systems into 45 000 existing units over a three year period.
The measures include installing compact fluorescent bulbs, low-flow showerheads, and tap

aerators. The estimated emissions reduction from these changes is 31 000 tonnes eCO, per
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year. Over a five year period, the city also plans to install solar-powered heating systems in
50,000 new social housing units, with expected reductions of 24 900 tonnes eCO, per year.

Dandenong- Australia

There are a number of projects that Dandenong is involved in to reduce the impacts of

climate change. Those include (The City of Greater Dandenong, 2005):

e Participating in Cities for Climate Protection;
e Implementation of Energy Audit;
e Providing Green Power; and

e Solar Power Panels.

Cities for Climate Protection

In 2002 the City of Greater Dandenong became one of the first Australian councils to be
awarded a certificate for achieving milestone 5 in the CCP Program. The Dandenong council
has already reduced its GHG emissions by 49% and is ahead of the goal of a 20% reduction
by 2010.

Energy Audit Implementation

Reduction of energy use is an important part of the GHG strategy because reductions could
be permanent and cost-effective. The Dandenong council has invested $61,200 in lighting

efficiency since 1999, which has saved $24 170 and 135 tonnes of eCO, annually.

Green Power

As part of the effort to reduce GHG emissions, the City of Greater Dandenong is a world
leader in purchasing Green Power™. Purchasing these essentially non-polluting sources avoids
the negative impacts generated from coal-derived power. The City of Dandenong purchases
100% Green Power for street lighting throughout the municipality and for smaller Council
buildings. The council has reduced GHG emissions by 7900 tonnes of eCO, per year (The City
of Greater Dandenong, 2005).

4 Green Power refers to renewable energy derived from sources that cannot be depleted and
can be replaced; such as solar, wind, biomass, wave or hydro.
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Solar Power Panels

Solar power panels (photovoltaic system) have been installed at the Yarraman Family Centre
and at the Springvale Municipal Council Offices. The solar panels feed excess power back into
main power grid. The Springvale system is one of the largest solar installations in Victoria and

is highly visible to residents visiting the council building.

The City of Greater Dandenong has also installed solar powered lighting at selected locations,
including the Springvale South Shopping Centre. Reductions have also being achieved
through tree planting and proper management of vehicle fleet (The City of Greater
Dandenong, 2005).

Cape Town- South Africa

The City of Cape Town is the southernmost metropolitan area on the African continent. The
local government has committed itself to take a lead in sustainable energy initiatives. This
commitment, along with the support and seed funding that Cape Town has received from the
International Council for Local Environmental Initiatives (ICLEI) and the United States Agency
for International Development (USAID), have been critical drivers in getting the city to
address its GHG emissions (Climate Group, 2005). The case study is detailed by the Climate
Group (2004a).

Cities for Climate Protection

Through its work with ICLEI's Cities for Climate Protection programme, Cape Town completed
an inventory of the city’s greenhouse gas emissions (ICLEI, 2002). The city, in partnership
with Sustainable Energy Africa, developed a draft Energy Strategy, which profiled energy use
and outlined a series of goals for improving efficiency and achieving emission reductions. In
addition, this work identified a number of pilot projects for the city to undertake that would

provide opportunities for cost savings and emissions reductions across a variety of sectors.

Emissions from Buildings

The city’s corporate inventory showed that municipal buildings account for 16% of total
emissions. Municipally owned buildings in the suburb of Parow were selected for an energy
efficiency retrofit and employee awareness campaign. Sustainable Energy Africa concluded
that the buildings could save close to 130 000 kWh of electricity, worth US$5 600 and 140

tonnes of GHG emission each year (The Climate Group, 2004a).
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Residential buildings have also been targeted. In the Kuyasa Clean Development Mechanism
(CDM)*® pilot project, for example, 10 demonstration houses have been outfitted with solar
water heaters, compact fluorescent light bulbs and insulated ceilings. Benefits of the retrofits
include cost savings, improved indoor air quality, more comfortable temperatures, and
emission reductions. The planned CDM activity will eventually retrofit 2310 households in
Khayelitsha, eliminating around 6 200 tonnes of emissions annually (The Climate Group,
2004a).

Transportation: Vehicle Retrofit and City Planning

In the transportation sector, Cape Town’s inventory showed that emissions from petrol and
diesel consumption of 7 700 municipally operated cars and trucks account for 13% of
corporate emissions. In August 2003, Kulani Africa Gas converted two vehicles in Cape
Town's fleet to liquid petroleum gas (LPG) and hosted a training course for five drivers.
Monitoring of this pilot project showed average cost savings of $110 per vehicle month and a
reduction in CO, emissions of 0.25 tonnes per vehicle month. The city plans to pilot a range
of new transportation technologies including vehicles based on biofuels, diesel, and fuel cells
(The Climate Group, 2004a).

Cape Town is also restructuring and transforming its public transport system modelled on the
successful examples of Bogota, Colombia, and Curitiba, Brazil. The plan will promote the
development of high density public transport corridors and bus rapid transit systems, to
maximise the use of existing road infrastructure and reduce average trip lengths and travel
times (The Climate Group, 2004a).

Solid Waste Sector: Bellville South Landfill

Cape Town’s Bellville South site is a significant source of methane emissions resulting from
the decomposition of organic material. The city has proposed a CDM project at the site that
would capture methane to be used as an energy source for adjacent industries. Conservative
estimates suggest potential emissions reductions of 90,000 tonnes annually. As well as
emissions reductions, co-benefits include improved air quality, cost savings in energy use,

and the creation of new jobs through onsite recycling (ICLEI, 2002).

15 CDM allows developing countries to sell their rights to reductions that it makes from GHG
emissions to investors from the developed world
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Durban Climate Change Programmes

Through its involvement in ICLEI, the eThekwini Municipality has initiated a number of
campaigns which directly or indirectly impact on climate change reduction attempts. These

include:

e A GHG inventory that is undertaken on regular intervals ;
e Energy audits conducted for the municipal buildings; and

e Waste Minimisation and Recycling Projects.

The Municipality is one of the first municipalities in the world to develop a project for funding
through the CDM. The project entails the enhanced collection of landfill gas (methane) at
three landfill sites (Bisasar Road, Mariannhill, and La Mercy) owned by the municipality and
the use of this recovered gas to produce electricity. It is a 7-year project aimed at reducing
CO, equivalent emissions by more than 3 million tonnes, generating as much as $15 million in

revenue to help offset the project's $40 million price.

Lessons

From the case studies above a number of lessons can be learned and are classified under the

following themes:

e Cooperative action;

e CCP milestones;

e Energy and water efficient system;
e Cleaner technologies;

e Planning for Climate Change; and

e Education and awareness.

Cooperative Action

Whilst there is evidence that many sectors and individuals within a city are undertaking a
number of initiatives in an attempt to decrease the rate of climate change, it is clear that
these actions need to be coordinated and partnerships between all stakeholders within the
city forged. This is clearly demonstrated in the case of Cagayan de Oro where partnerships
between local governments, community, corporate, transport and power sectors, were
established in an attempt to reduce their CO, emissions. In addition, local government and

industries cooperated to make energy efficiency part of their corporate asset.
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These partnerships have also been formed with international organizations, cities and funding
institutions. Mexico City provided an example on how this can be achieved. Through the
private-public partnerships, the city is able to administer projects, which would not be

possible without international assistance.

CCP Milestones

The CCP milestones have been highlighted as key towards initiating climate change action. All
cities demonstrated that CCP is not their only strategy, but it is an initial step towards dealing
with climate change. Through CCP they have established baseline information, which assisted
in the development of further plans and strategies. The CCP programme has also been shown
to be adaptable to different situations and countries. Cagayan de Oro for instance, planted
trees as part of their local plan, whilst Cape Town focused more on energy and drafted an

energy strategy to profile their energy use.

Energy Efficient Systems

Saving energy is one of the ways in which GHG emission reductions can be achieved. In most
of the case studies this was done through retrofitting. The Cagayan de Oro study
demonstrated that energy could be used efficiently through retrofitting of light bulbs from
150 to 40 watts, saving them 11 tonnes of eCO, per annum. In Mexico City, energy and
water efficient systems were installed into housing units saving the city over 30 tonnes of
eCO, per year. Retrofits have been done in vehicles (for instance in Cape Town) and has
produced desired results. This shows that application of energy efficient systems can be
carried out in different sectors from municipal building to large-scale small cost housing

situations, and to vehicles.

Cleaner Energy and Cleaner Technologies

Cities committed themselves to using cleaner technologies and energy in at least one of their
functions or sectors. Dandenong in Australia used cleaner energy for street lighting, resulting
in more than 7.9 tonnes of CO, equivalents per year. Solar power panels are generally the
preferred alternative energy source in many countries. However, there were other energy
sources such as wind, wave and biomass that were utilized. The application of alternative
energy sources is usually coupled with the development of technologies that harness the

energy harvesting process.
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Planning with Climate Change in Mind

The problem of climate change has also been addressed at planning level. This has
particularly been used in the transportation sector. Cape Town and Mexico City provided
examples of how this can be achieved. The problems of congestion have been addressed
through redesigning the transport sector. In Mexico City for example, areas that used to be
overcrowded were decongested through the opening of lanes as well as through deploying
energy efficient and high capacity buses. The efficacy of their public transport systems

improved and emissions were reduced.

Planning for climate change can also be applied in the design of new buildings and offices.
Cagayan de Oro municipality encouraged new builders to employ day lighting instead of the

conventional way of building, which depended on fossil fuelled light bulbs for lighting.

Public Awareness and Capacity Building

Most cities have placed a high priority on public education and awareness. Many of the cities
have started using the internet extensively as their primary public awareness vehicle. Other
forms of media such as local newspaper are also being used to promote and educate the
public about climate change. Energy efficient retrofit initiatives, as well as other
environmental programmes are being promoted in the media. Promotional approaches that
work well also include municipally sponsored neighbourhood street level information centres,
where the public can easily “shop around” for energy efficient products and services for their

homes.

Capacity building is done mainly through ICLElI CCP workshops, where stakeholders from
different sectors are invited to participate, learn and share their knowledge about climate
change.

Furthermore, surveys that offer the public an opportunity to express visual preferences for
different land-use options; and on-going consultation with the community and stakeholders is
necessary to build support and changes in behaviour over time.

Climate Change Response for Durban

A number of learning points have been derived from both the scientific study on climate

change and the case studies (activities of the cities) mentioned above. Furthermore, certain
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outcomes from the other components of the research project, have assisted in shaping this

proposed response strategy.

The following aspects are key to the development of a response:

e The response for Durban to climate change should be consistent with national
priorities, which include poverty alleviation, access to amenities including
infrastructure development, job creation, rural development, foreign investment,
human resource development and improved health. This is in line with the
recommendations made at the Science of Climate Change discussion panel which
suggested the need to link climate change to socio-economic issues;

e The City of Durban is already participating in the CCP and as such should continue to
adhere to the ICLEI milestones, which should be viewed as a baseline action and not
the only action;

e As a coastal city, Durban needs to develop an understanding of the probable impacts
that climate change could have on coastal habitats (for both human settlement and
other species);

e The public of Durban has moderate knowledge of environmental issues and thus
there is a need for a comprehensive and far reaching campaign that will focus on the

following aspects of capacity building:

o Environmental awareness (posters, media and other forms of awareness);

o Environmental education (with a focus on climate change impacts and links
with everyday life); and

0 Training on the approaches that each person could adopt to contribute to the

efforts of adapting to and mitigating the effects of climate change.

All the aspects of the proposed response strategy are summarized in a Figure 1.
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Awareness

For any action to be taken, the public, local authority, development planners and other policy
makers need to be aware of the impacts of climate change and how to adapt to it, as well as
how to avert future climate change. The City of Durban can engage in a number of projects
to promote public awareness. The local media (both print and electronic) can be approached
to include climate change in their schedules. Furthermore, billboards could be used to

promote public awareness of the link between climate change and day to day issues.

The internet is one of the most widely used communication tool and thus a climate change
site could be created highlighting the positive action that is being undertaken by communities
and other sectors to encourage others to take action in their own offices, households and

neighbourhoods.

Developmental and Socio-economic Aspect

Linking climate change to everyday socio-economic issues is important in pushing climate
change to the top of the political agenda. The people of Durban need to be shown the actual
benefits that can be derived from being concerned with climate change. These include

demonstrations of how climate change affects jobs, food provision, livelihoods, etc.

Community Development

Communities are an integral component to dealing with climate change and its impacts.
Vulnerable communities are the ones who will be mostly affected by these impacts of climate
change. Therefore, they need to be involved, both in the debates around climate change
policy and in the implementation of climate change projects. Many communities already
participate in environmental lobby groups as well as in environmental clubs such as waste
minimization clubs and beach care clubs, etc. These clubs and lobby groups should be

engaged to volunteer and participate in climate change projects.

Climate Change Research

Research is important because it will assist in understanding the localized impacts of climate
change for the city. Furthermore, continuous climate change research is likely to assist in

finding the answers to issues that are currently contested and as such impeding positive

action towards ameliorating the impacts of climate change.
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Therefore, the eThekwini Municipality needs to develop partnerships with institutions of
higher learning (University of KwaZulu-Natal, Durban Institute of Technology, and others) as

well as with other research institution, to facilitate and coordinate climate change research.

Policy Development

For climate change to be taken seriously by policy makers there is a need for it to be
incorporated into local policy. Different sectors within the municipality need to include in their

policies issues of energy efficiency as well as cleaner production and service provision.

ICLEI

Durban is already participating in the CCP and has committed itself to the five milestones of
the programme. Certain milestones have already been accomplished and the city is working
towards meeting the others. It should be noted that some of the milestones have a starting
and end point, but milestone five (monitoring of implementation plans and its outcomes) is
continuous, and thus it is very important. Durban should therefore develop a monitoring plan

for all their climate change projects.

Capacity Building and Education

Capacity Building is essential for policy makers to be able to implement the strategies and
carry out the projects for abating climate change. Capacity building also ensures that there is
wider and equal participation of all stakeholders in climate change debate. Therefore, in the
context of Durban, capacity building can be achieved through conducting of climate change
workshops for all stakeholders. However, for the larger public there is a need to develop

information brochures as well as use local media and public lectures.

There is a need to also educate the youth about climate change so that their behaviour is
influenced. This can be achieved by introducing climate change issues into the syllabus of
primary and high schools.

Technological Development

Technological development has an important contribution to make towards understanding the

impacts of climate change since it can assist in detecting and predicting effects on the

environment. Technology can also play a role in mitigating anthropogenic contributions to
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climate change; and in enhancing the human ability to adapt to climate change and its

impacts.

The city needs to form partnerships with local and international research institutions to
develop technologies that would be relevant to the Durban situation. The focus should be on
developing cleaner technologies. The Cape Town example of retrofitting their fleet vehicles
can be used to structure Durban’s technological development plans. The city needs to work

with the petrochemical industry to develop cleaner fuels.

Conclusion

The proposed response has a number of components, which require a coordinated approach
for cumulative results. The implementation plans of the response strategy need to be
consolidated in a government driven multi-stakeholder process that will draw implementation
plans as well as a clear programme of action with definite targets and clear time-frames. This
process needs to identify and collate both current and future climate change projects for the
different sectors within the city (non-government organisations, industry and academia

included).
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Appendix 4: Minutes from the Science of Climate Change Discussion Panel

CLIMATIC FUTURE FOR DURBAN-DISCUSSION PANEL

SUMMARY OF THE MEETING

Date: 17" January 2005

Venue: CSIR-Pompano Boardroom

Time: 10h00- 15h00

Facilitator: Ms Vasna Ramasar
ATTENDANCE

Name Organisation

1. Andrew Motha CSIR

2. Bob Scholes CSIR

3. Chris Buckley

University of KwaZulu-Natal, Howard College Campus

. Debra Roberts

Environmental Management Department, eThekwini Municipality

South African National Biodiversity Institute

. Jessica Rich

Environmental Management Department, eThekwini Municipality

4
5. Guy Midgley
6
7

. Kogilam lyer

CSIR

8. Manisha Maganlall

Environmental Management Department, eThekwini Municipality

9.Richard Worthington

South African Climate Action Network (SACAN)

10. Rob Hounsome

CSIR

11. Roland Schulze

University of KwaZulu-Natal, Pietermaritzburg

12. Roseanne Diab

University of KwaZulu-Natal, Howard College Campus

13. Shamini Naidu

CSIR

14. Vasna Ramasar

CSIR
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Background

Global climate change is possibly the greatest environmental challenge facing the world this
century. The anticipated detrimental impacts associated with climate change will ultimately
modify the South African economy and livelihoods, health, social structure, infrastructure and
natural systems. Of particular relevance to the city of Durban, is the realisation that global
climate change will lead to local environmental impacts of sea level rise. The projected
impacts of increased sea level and temperature rise on our already vulnerable coastal areas

will have serious social, economic and environmental ramifications.

Concerned with the issue of global climate change, the Environmental Management
Department of the eThekwini Municipality in collaboration with the CSIR, have undertaken a
research project entitled “ Climatic Future for Durban” to understand the implications of
climate change for the coastal city of Durban. This project which is currently underway

entails:

e Summarising the scientific information on climate change;

e A perceptions study of key stakeholders’ on the issue of climate change in Durban
and its implications for the eThekwini Municipality; and

e Various workshops aiding knowledge sharing and capacity building on climate change

issues.

The purpose of this workshop was to provide a forum for scientific debate and clarity on the
issue of climate change and its impacts, particularly for Durban. In order to facilitate robust
discussions, this workshop was targeted at academics, the CSIR, and the Environmental
Management Department of the eThekwini Municipality.
WORKSHOP OBJECTIVES
The workshop aimed to achieve the following objectives:

e To initiate thought and discussions about climate change;

e To facilitate awareness and knowledge on the issue of climate change; and

e To obtain consensus on the existing science of climate change for the City of Durban.

Presentations
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A total of nine presentations were delivered, to provide information on the various scientific
components of climate change and its potential impact on Durban. Initially, participants were
provided with an overview of the “Climatic Future for Durban Research Project.” The issue of
climate change was further elaborated in relation to atmospheric variability, biodiversity,

water and agriculture.

The following table provides a brief summary of each of the presentations.

Presenter Topic

Mr Rob | Background on the Climatic Future for Durban Research

Hounsome, CSIR | project

This presentation provided details on the Climatic Future for Durban
Research project, which is a joint project between the Environmental
Management Department of the eThekwini Municipality and the CSIR.
The ultimate aim of this project is to understand climate change and
its implications for Durban. The specific objectives of this project are:
e To interpret the existing (and well published) understanding of
climate change for the Durban situation;
e To synthesise the science of climate change such that it is
clear and understandable;
e To evaluate the impact of climate change on the city's
strategic plans (including the IDP etc.);
e To prepare a range of scenarios that depict the implications of
climate change for the city;
e To understand how the city can maximise opportunities
presented through climate change mitigation measures; and
e To understand future research and/or management responses

to climate change for the city.

In addition, participants were informed of the different ways in which

they could add value to this project.

Miss Shamini

. Durban’s Perception on Climate Change
Naidu, CSIR

The results of a recent study conducted by Kogilam lyer on
stakeholder perceptions of climate change in Durban, was the core of

this presentation. In this study, surveys were undertaken to:
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e Assess stakeholder awareness of climate change as an
environmental, societal and economic issue;

e Assess the publics willingness to mitigate the negative impacts
associated with climate change; and

e Understand the implications of stakeholder perceptions of

climate change for the eThekwini Municipality.

Fifty-four percent of the total respondents (598) indicated that they
were knowledgeable about climate change”. Majority of the
respondents (55 %) indicated that climate change is of particular
importance to their livelihoods. Only 2 % of the participants indicated
that they were unsure of the importance of climate change and
approximately 44 % felt that climate change was not very important or
not important at all. Climate change was often classified as an
important issue because of its impacts on agriculture and water
shortages. Although, respondents claimed to be both knowledgeable
and concerned about climate change, their willingness to respond to
climate change was not very enthusiastic. Common perceptions were
that the impacts associated with climate change are inevitable and

that climate change is a natural phenomena and in the hands of God.

The findings of this study serve to emphasize the importance of and
need for environmental education at the local level. This is based on
the assumption that it ought to be easier for people to understand
local environmental problems, to get involved, to see the results of
their actions and then to realise the beneficial effects of their
behaviour for the global environment. The following were highlighted
as areas in which the eThekwini Municipality can get involved:

e Breaking down the science — awareness and knowledge

dissemination;

Further studies on the local impacts of climate change;

e Visualisation of the potential impacts of climate change in
Durban;

¢ Climate change policy for the Municipality; and

e Awareness of the Municipality’s involvement in international

programmes.

In addition, a key stakeholder survey is currently underway and these
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results were not presented at this discussion panel.

Dr. Bob Scholes,
CSIR

Atmospheric Variability and Climate Change

This presentation provided an overview of the scientific basis of
climate change based on the latest Intergovernmental Panel of Climate
Change (IPCC) reports. With reference to the IPCC findings, Dr
Scholes highlighted that Pleistocene climate variations have always
been occurring within certain boundaries over prolonged periods of
time. Additionally, he highlighted the following as reasons for concern
regarding climate change:
e Global mean surface temperatures have increased 0.5-1.0°F
since the late 19th century;
e The 20th century's 10 warmest years all occurred in the last
15 years of the century. Of these, 1998 was the warmest year
on record;
e The snow cover in the Northern Hemisphere and floating ice in
the Arctic Ocean have decreased;
e Globally, sea level has risen 4-8 inches over the past century;
e The intensity and frequency of weather related disasters have
increased globally;
¢ Worldwide precipitation over land has increased by about one
percent; and
e The frequency of extreme rainfall events has increased

drastically.

Dr Scholes illustrated that increasing concentrations of GHG due to
both human and anthropogenic causes are likely to accelerate the rate
of climate change. Based on the IPCC reports it was suggested that
scientists expect an average global surface temperature rise of 1-4.5°F
(0.6-2.5°C) in the next fifty years, and 2.2-10°F (1.4-5.8°C) in the

next century, with significant regional variation.

In conclusion, Dr Scholes noted that based on scientific evidence,
there is great concern regarding climate change. Furthermore, he
ascertained that it will take more than the Kyoto Protocol to solve the

problem of climate change and that adaptation is imperative.
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Prof. Roland
Schulze, UKZN

Climate Change and Water Resources: What's in it for the

eThekwini Municipality?

The emphasis of this presentation was on climate change and water
resources, particularly for the eThekwini Municipality. The presentation
highlighted the fact that variability in climate change and not average
changes require greater attention. A detailed explanation of how the
hydrological cycle amplifies variability of the climate was provided. A
case study of the Mngeni Catchment Climate Change “2070-2100”
scenario was used as an illustrative tool, to emphasis the significant
relationship between climate change and the hydrological cycle, and
its relevance to the eThekwini Municipality. A comprehensive review of
the impacts of climate change and present land uses on stream flows

were also included.

The case study was effective in enhancing local knowledge on the
relationship between eThekwini Municipality’s water resources and
climate change. Dr Schulze concluded that the impact of climate
change on water resources has dire social, economic and

environmental consequences and as such required local action.

This study demonstrated that water could be used as an effective
communication tool to disseminate climate change information in the
city, particularly because water influences so many services that

people depend on.

Dr. Guy Midgley,
SANBI

Climate Change and Biodiversity
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This presentation detailed the impacts of climate change on
biodiversity. Dr Midgley stated that biodiversity underpins ecosystem
services. The role of biodiversity in providing ecological, cultural, social
and economic services was highlighted. Furthermore, it was noted that
biodiversity plays a crucial role in that it regulates regional and micro-

climate, water supply and diseases.

Due to the important role of biodiversity in ecosystems, it was
suggested that climate change can lead to organisms exceeding their
tolerance levels, which could lead to a loss of production, lethal
impacts and extreme events. Habitats are likely to be modified due to
disturbances such as drought, fire and sea level rise. Furthermore,
climate change effects on soil moisture days (number of days when
both soil moisture and temperature are suitable for plant growth) in
South Africa would lead to a potential shift in the location of different
biomes. The change in biome would in turn affect the distribution of
the fauna. Dr Midgley used three species of birds (Mountain Wheatear,

Blue Swallow and Drakensberg Rock-jumper) to illustrate this point.

In conclusion this presentation noted that species are differentially
vulnerable to climate change. Furthermore, climate change will impact
species and ecosystems as a whole, altering biodiversity and
ecosystem services. Therefore, it was noted that it is important to
identify potentially sensitive species, habitats and ecosystems. It was
suggested that there is a need to identify and begin managing

ancillary, synergistic stresses exacerbating pressure on biodiversity.

Mr. Richard
Worthington,

South African
Climate Action

Network

An NGO Perspective on the Science and Challenges of Climate

Change

The presentation provided an NGO’s perspective on the science and
challenges of climate change. Details of the Sustainable Energy and
Climate Change Project of Earthlife Africa, Johannesburg were
provided. Additionally, an overview of the challenges and opportunities

associated with climate change were presented. Some of the

194

Climatic Future for Durban Project




Ethekwini Municipality

challenges in addressing global climate change included finding a
balance between the local and global impact reduction without
relocating pollution to already polluted areas. The imperative to keep
the increase in global temperature below 2 degrees Celsius was also

discussed.

According to Mr. Worthington, another challenge specific to South
Africa included South Africa’s carbon intensive economy and the weak
national response strategy to climate change. Amidst these challenges
several opportunities were highlighted, particularly those in which the
eThekwini Municipality is presently involved in. These included the
municipality’s involvement in the Cities for Climate Protection
programme and the precedent-setting landfill site to electricity project.
He stated that the landfill project should be rigorous in regard to

public participation and not off-setting global against local impacts.

He also noted opportunities at the national level, including further
work on the National Climate Change Response Strategy and the need
for overseeing the work of Designated National Authority for Clean
Development Mechanism (CDM) projects. In addition it was suggested

that the Gold Standard be adopted for application to all CDM projects.

Mr. Worthington emphasised the potential of carbon trade to support
projects that are neither sustainable nor beneficial to local

communities and quoted from the Bali Climate Justice principles.

Prof. Roseanne
Diab, UKZN

Climate Change and Atmospheric Chemistry

This presentation highlighted a different perspective to the science of
climate change as presented by previous participants. A detailed
account of the global mean radiative forcing of the climate system for
the year 2000, relative to 1750 was provided. It was noted that whilst
there are gases in the atmosphere that lead to positive feedbacks
(those that caused warming); there are those that lead to negative
feedbacks (have a cooling effect). The global warming potential (GWP)
of the common GHG were detailed. Compared to CO,, which has a
GWP of 1; it was illustrated that methane, nitrous oxide,

hydroflorocarbons and sulfurhexaflouride have a GWP of 21, 310, 150-
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1170, and 23900, respectively. According to Professor Diab, this
suggests that there are a number of other gases with a potential to

impact on climate change, which requires further research attention.

One such gas is ozone, which was the focus of Professor Diab’s
presentation. Ozone is the third most important greenhouse gas (GHG)

after CO, and methane which contributes to 11% of global warming.

According to Professor Diab, Southern Africa is a giant photochemical
reactor because of increasing industrial activities, anticyclonic gyre,
mid-latitude westerlies and tropical easterlies. Furthermore, different
feedbacks and interactions occurring in the atmosphere were
presented which illustrated that higher temperatures lead to the
production of ozone and hence increased warming. Ozone, on the
other hand, changes the way clouds are formed by destroying the
organic compounds that coat airborne particles responsible for cloud

formation.

Professor Diab concluded by stating that the control of photochemical
ozone production is one of the most important contributions that cities

can make to reduce the impacts of climate change.

Prof. Chris
Buckley, UKZN

Cleaner Production and Water

The role of cleaner production and water management in addressing
climate change was the focus of this presentation. Professor Buckley
highlighted that various activities within the city have an impact on
climate change. These include activities within the port, industry,
tourism and commerce, all of which contribute significantly to energy

and water usage.

Cleaner production was presented as a possible solution to mitigate
the negative impacts associated with climate change. Cleaner
production is the continuous application of an integrated preventive
environmental strategy to processes, products, and services to
increase overall efficiency, and reduce risks to humans and the
environment. Cleaner production can be applied to the processes used

in any industry, to products themselves and to various services
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provided in society.

Similarly, Professor Buckley demonstrated that adequate management
of water resources within the city has the potential to mitigate the
negative impacts associated with climate change. According to
Professor Buckley, this is possible in Durban due to an adoption of a
life cycle approach (LCA) to manage water resources. In comparison
to other local cities, Durban has relatively good water resources as a

consequence of its demand side management.

As a way forward, it was suggested that the municipality continue to
use LCA as a tool to assess environmental sustainability and maintain

its leadership position in addressing water supply and sanitation.

Dr. Bob Scholes

Agriculture and Climate Change

Dr Scholes briefly presented on the impacts of climate change on
agriculture. He used scenarios of change in the climate to depict the
potential impacts on agriculture. As an example, Dr Scholes posed the
following scenarios:
An increase in temperature of approximately 2- 3.5°C
According to Dr Scholes such a change would lead to:

¢ Negligible effect on plant growth;

e Heat stress in animals; and

e Increase in tick-borne disease.
A decreased or increase in rainfall of approximately 10-15%b

e This would cause a proportional change in plant growth and

runoff

Increased CO, of 360-500 ppm
This has the potential to facilitate:

e Tree-grass competition
N deposition 2 kg/ha/y

e Small increase in plant production in medium term

Based on these scenarios adaptation measures to ensure the
sustainability of flora was provided. Dr Scholes stated that future
management strategies need to incorporate the following:

e Breeding temperature-tolerant strains;

e Ensuring that nutrient limitations are relieved;

e Promote expansion into areas currently too cold; and
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e Awareness of new pests and diseases.

Key issues discussed

The presentations and discussions provided insight into the science of climate change, with
particular emphasis on water resources, biodiversity and agriculture. The potential for these
sectors to be used as communication tools to facilitate local knowledge and awareness of

climate change were also highlighted.

This workshop was successful in providing a forum for insightful discussions on the following

two issues:

e What does climate change mean at a local level?

e What are the implications of climate change for Durban?

The key point's emanating from these discussions are highlighted in bold within each

subsection.

What does climate change mean at a local level?

Climate change is a generally perceived as a complex issue, due to the temporal and spatial
uncertainties and consequences associated with it. These invariably affect the manner in
which people engage with the issue and how it is regulated locally. The IPCC has highlighted
research and policy insight at the sub-national (regional) scale as an important and
unexplored geographic and political arena for analysing the impacts of, and responses to
global climate change. The implicit assumption being that the experience of regional and local
scale climate change impacts make the issue real for stakeholders in a way that a global scale
impact would not do. The injunction to think globally and act locally has become common
currency in debates about climate change. As such the role of government (at a national and
local level) in taking action and implementing policies to deal with climate change is crucial.
In order to accomplish this task, the following were raised by participants as critical issues

that need to be tackled:

e A clear and concise message on climate change and it impacts locally needs to be
determined and communicated to stakeholders and the public;
e The media’s representation of scientific uncertainty due to irresponsible journalism

needs to be ratified; and
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e Ways of addressing and communicating climate change issues with resistant

politicians are warranted.

These issues are detailed below.

Confiicting messages pertaining to climate change

Two extreme views on the issue of climate change exist amongst local stakeholders in the
city. Both these views impede the process of adopting mitigatory measures in response to
climate change. The first view is that of dissidents, who refuse to accept that climate change
exists and that is human induced, and the second view is of those who exaggerate the

impacts of climate change to an extent that climate change becomes fictitious.

All participants at this workshop unanimously agreed that climate change is a
result of both anthropogenic and natural activities. This stance was based on the
scientific findings regarding climate change which is overwhelming. Participants agreed that
the only reasonable course of action is to treat human-induced global climate change as a
fact, and move the debate to what to do about it. It was agreed that the scientific basis
of climate change needs to be communicated to the public without distorting the
facts of the potential current and future impacts associated with climatic change

locally.

Medlia’s representation of scientific uncertainty

The ambiguity associated with the issue of climate change is often compounded by the
media’s representation of “scientific uncertainty” about climate change, as well as the public’s
lack of scientific understanding and concern about climate change. These factors invariably
affect the manner in which stakeholders and the public engage with the issue and how it is

regulated.

To effectively engage the public in climate change, participants acknowledged that the media
would play a crucial role in disseminating information on climate change. However, due to
irresponsible journalism the potential for “miscommunication” of scientific facts pertaining to
climate change exists. In order to facilitate effective communication with the media,
it was suggested that the government (the municipality) should work together
with responsible journalists to report facts and not speculations about climate

change. It was also stated that media should not be the drivers of the climate
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change debate; rather a joint stakeholder forum should drive the climate change

debate.

To initiate effective dialogue between the media and climate change scientist, it
was suggested that discussions emanating from the workshop could be taken to

Mr. Tony Carnie of the Independent Newspaper.

Resistant Politicians

At the workshop it was noted that at local level there is usually resistance from the political
fraternity (both politicians and technocrats) when dealing with environmental issues. Those
who champion the environmental agenda are usually labelled as “Greenies” and are not given
adequate respect. This is caused by a fear of change in the status quo. The other factors that

were attributed to this resistance are as follows:

e Climate change challenges the traditional accounting frameworks because its impact
are not occurring within a financial year or an office term and as such difficult to
report on within conventional frameworks;

e Climate change challenges our way of life because it challenges capitalism which is
currently the world order; and

e There is a lack of a common denominator.

It was suggested that to enhance local policy makers understanding on climate change, there
is a need to use issues that are closer to their hearts e.g. poverty. In order to facilitate
technocrat’s involvement in climate change issues there is a need to engage them in long
term planning issues for the city, bearing in mind the impacts associated with climate change.
Furthermore, there is a need to use a well directed, high profile and popular explanation of
what climate change is and what its impact are. This has two aspects; the first is education
and the second is actively looking for other solutions. These actions would play a key role in

addressing the fears of change.

What does climate change mean for Durban?

Durban needs to develop an approach that will bring the climate change agenda to the front.
There are a number of ways that were proposed to emphasise the issue of climate change

and its implications to Durban. These include:

e Profiling the vulnerability of Durban;
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e Linking climate change to poverty; and

¢ Involving all stakeholders in finding solutions.

Profifing Vulnerability

There is a need to profile the vulnerability of Durban, particularly in regards to water,
biodiversity and the atmosphere. This profile needs to be linked to development planning for
Durban. There is a need to start asking the following questions:
e How does climate change impact on water, biodiversity and atmosphere and what
does it mean for the ability of the city to provide various services?
e What implications does this have on tourism (for example, if it becomes warmer, less

time would be spent on the beach)?

This can be done by assessing the current budget for disaster management, it
would be possible to assess the amount that could be saved if there was better
planning. Another example is to ascertain the quantity of water used in a hot year
and extrapolate the value for a situation where every year was going to be
increasingly warmer. The second approach would be to question the resilience of
Durban and to link that to climate change. The workshop further suggested that
the insurance industry could play a big role as partners in expressing the risks

posed by climate change.

Linking climate change to poverty

Linking climate change to poverty is one of the approaches that could have positive outcomes
in bringing the climate change agenda forward in Durban. Climate change needs to be

discussed as part of disaster management and linked to poverty.

The meeting noted that there are 3 IPCC working groups who could assist in linking various
climate change issues to poverty. The first group looks at the science of climate change, the
second is responsible for outlining the implications of the science, and the third group looks
at the mitigation measures. The IPCC are currently writing their fourth assessment
report which will focus solely on the socio-economic impacts of climate change
and as such link climate change to everyday life issues. This should assist in
presenting climate change issues in a language that policy makers would

understand.
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How to draw the other stakeholders in?

There is a need to find an issue which will draw stakeholders in? There is a need for another
ozone hole. Water supply and its effects on poverty can be means of localising climate
change issues. UShaka Marine and its potential to be disrupted by sea level rise can be
another as well as extreme weather events. Industries from other countries could be studied
for lessons and thereafter applied to South Africa. Examples of major areas requiring

attention are listed below:

e Nature Based Tourism is one of the areas that could also be investigated;

e Highlighting the budget spent in a sand pumping scheme ; and

e An analysis of changes in Marine Biodiversity.
The meeting also agreed that there is an absolute necessity to engage with the
community to discuss climate change issues. There is also a need to look at
possibilities of using the 16™ February 2005 (Kyoto Protocol - comes into force) to
push the local climate change Agenda.

Closure

The facilitator thereafter thanked all participants and closed the discussions.
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