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1 PURPOSE OF THE DOCUMENT

Given the need for a common understandinigsafethto baddressed in the National Climate Change
Response Policlistdocumehtas been compiled to prozédy access key facts and figures on climate
change from a South African perspactite use this as a basis for the policy discussions neckssary to
the Climate Change Green and White Papers.

The first part of the document is the information fusiuligryeferenced for eabaseand, where further

context or explanation is required in respect of a bullet point, this is prodicededbearecond part of

the document identifies policy issues, debates and possible policy positions that should be considered ¢
forwardThis part of the document is intended as an aid to discussion and debate.

This document will primarilgde as an aid to discussions and consultations that will precede the development
of a draft Green Papersuch, it has no official status and does not reflect any final or agreed policy positions.

PART ONE

2 INTRODUCTION

The International Panel on Clinata n ((PEGHBAssessment Report is fundamentally the work which lays

the basis for an understanding of climate change, its impacts and the potential mitigating measures that
Despite recent critici s mathéroughlardmdaustige stadly of thésabjettP CC
and is the most authoritative body of work on th&lsljectument rests heavily on that body of work, as

well as work by South African scientists and researchers working on issues relataegeto climate cha

ThelPCC hasiparticular, it has identified that the African continent has an extremely high vulnerability to t
impacts of climate change, due to both the low resilience and high vulnerability of its population, as well a:
series of serioumphysical impadigh i | e A f emittmgréeshouseogbhses (GHG) is limited, there is
neverthelesa continuous need to address mitigation through the promotion of low carbon technology al
infrastructure optionsctvisiearly address clinnaitgation.

Akey IPCC conclusion that is derived from a series of complex models & tatithdadgerous and
irreversible climate change, temperature rises must be kepChbsiar2piadustrial levelBhiscan
be equatkto maintaimg the concentrations of greenhouse gases in the atmosphere below 450ppm.

In the context of South Africa, these levels have been taken as a base point from which to determine pot
impacts, as well as a global base that is used to assist iy dieécexti@nt of our own mitigation efforts.

Finally, much of the information in this document is draaumfsemiiBy sources. Theselude theong

Term Mitigation Scenario Documents (LTMS) the 2000 Greenhouse Gas Inventory ftleSouth Africa,
information contained in the draft South African Second National Communication tbei¢BINRCCC

study on Economic Instruments and Climate Change, as well as key Government Policy Documents
Government statements on the Hsese includete aliathe Climate Change Research and Development
Strategy (DST 2008), the Energy Efficiency and Renewable Energy Policy and Strategy documents of
Department of Energy, the Integrated Resource Plan for the Energy Sector (IRP 2009).

3 SOUTH AFRI CATERECQARD MND TRENDS

South Africa is in a unique position as an AfricatNobwmigy does our weather record go back 150 years

and contain a wealth of information that enables us to analyse shifts in trends and patterns over time, but w
as a contry have sophisticated climate modelling capacity located in both parastatal and academic instituti
The work that has been done for the Second National Communication has analysed this climate record ar
data from climate models and has iddwifidtbwing as key tsend
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Surface air temperatures across South Africa have increased significantly since 1900. In the past 30 years
of the country has warmed by roughly 1°C. Further regional warming of about 1°C is almost certain due to
glotal emissions alone. With moderate to high emissions growth (IPCC SRES A2 scenario) coastal region:
likely to warm by 2050 (2100) by around 1°C (3°C) and the interigCh{baé@und 3

There are no clear rainfall trends in the historical sedhdAfiica. Projections of changes in rainfall amount

and seasonality are uncertain, and include both drying and wetting scenarios for this century, except fo
Western Cape where drying is more likely. Annual rainfall is projected by gttdrakasmibis letween

20 and 40 mm over much of the country by 2050, and by between 20mm and 60mm over the whole co
except the eastern seaboard of KwaZulu Natal, where increases of between 20mm and 60mm are project
2100. Regional climmatdellinguggests that annual rainfall over much of the eastern seaboard and interior will
increase by up to 120mm (250mm) by 2050 (2100) and decrease by up to 20mm (50mm) in the winter re
region. Rainfall intensity is likely to increase for indizidenaénésnfvhen they occur.

Sea level is rising by m@/ynWest Coast), Inam/yr(South Coast) and 2midh/yr(East Coast). The

Agulhas Current has strengthened in the past few decades, but future trends and future climate impacts c
change areohknown. Sea surface temperatures on the west Coast (Benguela system) are warming by betw:
0.1 and 0.3°C per decade.

Climate variability and extreme events are a co
and qualitgontrolled datem damages suffered as a result are lacking. A conservative estimate based on limite
data available suggest that between 2000 and 2008, the cost of such extreme events (mainly floods, co
inundations, wildfires and droughts) has been aboup&ilykdiion

The above trends suggest that changes in weather patterns due to global warming could have serious impa
the way that South Africans live andresk. trends reinforce the need to understand and plan for these
impacts and be able to takeuch longer term view of both land use and economic planning than has hithertc
been the cask.also reinforces the need to ensure that development takes place in a way that is as sustaina
as possible and that where possible climate implicatosgdared up front and before investments are
made.

4  THE INTERNATIONAL CLIMATE NEGOTIATIONS AND SOUTH
AF R1 C ABRECTATIONS

4.1 The United Nations Framework Convention on Climate Change (UNFCCC)

The legal framework for the international climate changensiégotiee United Nations Framework
Convention on Climate Change (UNFCCC), which came into force in 1994, and sets commitments, principle
an ultimate objective for dealing with a problem which has potential global consequences. The UNFCCC wa
ofthree conventions adopted at the 1992 "Rio EartiS&umrAitica ratified the UNFCCC in August 1997.

The objective of the Convention has 2 parts:

o Stabilising greenhouse gas concentrations in the atmosphere at a level that would prevent danger
antmopogenic interference with the climate system.

o Ensuring that this takes place within a time frame sufficient to allow ecosystems to adapt to clim
change, to ensure that food production is not threatened and to enable sustainable economic develop

The Convention distinguishes between (i) developed countries and economies in transitignAJAnnex | Partie:
and (ii) developing countriesalted Non Annex 1 PaNies At and it identifies the major areas of work to
address climate change, namely:

o Mitigation of greenhouse gases (currently 6 gases identified)
o Adaptation to the impacts of unavoidable climate change

In 1997 the Kyoto Protocol was negotiated as a further step, setting legally binding targets and timeframe
reductions in emissiongrekenhouse gases by Annex | Parties (developed countries), and providing for 3
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market based trading and cooperation mechanisms as well as verification and compliance mechanisms.
legally binding target for Annex | Parties as a group for thenfiestt gariod (2608) is 5% below 1990
levels. The Kyoto Protocol came into force in 2005.

South Africads point of departure for engaging
the only legitimate forum for international megotiatiimate change. Other forums in which international
discussions on climate change are taking place, such as the MEF, the G8, the G20 etc, can only mal
contribution to the formal UNFCCC process. This is an issue broaderi tBauthlifziceoes not

accept, on principle, any politics of exclusion and as a matter of foreign policy is comraterdlto the multi
process under the United Nations.

4.2 Current status of negotiations

The core focus of the current negotiations is on the futerarglraontent of an international climate change
solution which details fAwho does whato and Awho
ensure a fair and equitable outcome, and how to give expression and content to tpendiSGE key
Afequitydo and Acommon but differentiated respons
national interest to ensure that the international climate change regime provides developing countries wit
icar bothhe ptaicme and t he f i nanc.i as lwellantakingthe adiionthbto g y
would mean that the impacts of climate change are as minimal as possible.

The current negotiations are taking place undercthen@ndate agreed in Enitr 2005 and reinforced
through the Bal. Roadmap in 2007. This mandate ¢
responsibilteend r espective capabilitiesd by slettadki ng ug
under the Convention and another under its Kyoto Protocol, to reach agreement on:

o Developed countrigsternationally legally binding commitments to emissions reductions, specifically: (i
guantified emission reduction commitments for developedatoanstritarih to the Kyoto Protocol
(the Kyoto Track)(ii) comparable binding quantified emission reduction commitments under the
UNFCCC for developed countries that have not joined the Kyoto Protocol, specifi¢alpafor the USA
of the Convention wh,

J Developing countriesontribution through enhanced implementation of adaptation (with financial and
technological support), and measurable, reportable and verifiable mitigation action by develop
countriesconditional on technology, finance amtitycdilding from developed countries, also
measurable, reportable and verjftaiieention Track).

This Zrack balance in the negotiations has been severely weakened by developed countries insisting
collapsing the Convention and Kyoto Prgiotatioe tracks into a single track outcome, thereby undermining
the principle of Acommon but differentiated resp

4.3 Key issues under discussions/ negotiations

o AdaptationThe socieconomic impacts of climategehare predicted to be severe for South Africa
and disastrous for Africa, and will require extensive action to adjust and adapt to a changing climate.
deal must therefore deliver a comprehensive international programme on adaptation tisat provides ac
to significantly -apaled finance, technology and capacity building for all developing countries,
recognising the particular vulnerability of countries in Africa.

J Mitigation by developed countri€¥outh Africa seeks an outcome that would restiottathe g
temperature increase to a maximum of 2 degrees Celsius, thereby limiting the impacts of climate cha
This requires that, in accordance with the science and in line with their historical responsibility
emissions, all developed countriestédsirisAnnex | of the Convention) must commit to ambitious,
economyvide legally binding emission reduction targets, of at least 40% reduction below 1990 levels
2020 Annex 1 Parties to the Kyoto Protocol must take these commitmethasndosutbeg2ent
commitment periods under the Kyoto track. Annex 1 Parties that have not ratified the Kyoto Protc
(particularly the USA) must be brougtitamework of comparable legally binding emission reduction
targets under the Convention track.
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Mitigaton by developing countrieSputh Africa recognises that the 2 °CAdEDT be achieved

by one part of the world on its own. The IPCC scientific assessment requires both deep absolute cu
Annex | countries (consistent with their historicaliliggpandita declineeimissions relative to

business as usual in some developing regions by 2020 and in all regions by 2050 (consistent v
responsibility for the future). South Africa, along with other developing countries, is already tak
leadership o reduce its emissions wusing itsdé own ||
levels of mitigation effort it must be supported and enabled, through technology, finance and caps
building. The deal must therefore deliver a framewatidndily appropriate mitigation action by
developing countries, supported and enabled by finance, technology and capacity building, all of whicl
measured, reported and verified.

Finance, technology and capacity buildi@tynate change threatensntienmine many of the
development objectives of countries in Africa and in the rest of theat&l/giqmangcular in the

areas of water, energy, health and agriculture. In order to enable lower carbon and resource effic
sustainable developmienthe developing world, a climate change agreement requires developed
countries to comply with their obligations under article 4 of the Convention, on provision of finance, as
as development, transfer and diffusion of technology. Therefoneisthdetieal a significantly up

scaled package of new and additional finance and technology, as well as the necessary transpar
efficient, effective and geographically balanced institutional arrangements thisdphck&age,

there must be aoprinent role for public finance including grant finance as well as concessional loar
financing.

4.4 Prognosis of what is achievable

Following COP 15 held in Copenhagen in December 2009 and the failure to achieve a legally binding
comprehensive outcorhe,dore issues in the negotiations remain unigsshikdly that achieving the

desired deal is likely to be extremely difficult and that we should realisticdllyabrpgeeetinatts may

only be reached in South Africa in 2011.

In order to me towards this agreement we would regaimigitmumduring the course of 2010,
operationalisation of some practical elements of the Copenhagen Accord. This should include:

Finance shorterm finance of at least $10 billion this year and eaekt dfvthedelivered through the
Copenhagen Fuidr longerm finance, the High Level Panel should report on its findings on sources of
finance and share of contributions.

Technology operationalisation of the technology mechanism

Adaptatiarfinalisatioof the adaptation framework and associated programmesstevitin fankmaop
commitment.

Mtigation d Al the rules relating to LULUCF, hot air-sets oed to be clarified to properly
understand how low their targets are.

Mitigationd NA1 Elabate Mtionallyppropriatditigationictions (NAMAand the support they

require; launch register for NAMAS; agree guidelines and full costs for National Communications;
establishagreed guidelines foonkbringReporting and/erification ang finaie funding for
REDD+Reducingmissions from Deforestation and Forest Degradation).

MRY Establish verification mechanisthgfioance and technoltupt is provided by developed, to
developing countries to enable their mitigation efforts

In additin to this incremental progress, there must be progress in at least initiating discussions on a gloh
agreed_egally Binding Outcom&he question of the legal form of a final outcome of the climate change
negotiations remains unresolved.
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5 THE IMPACT OF CLIMATE CHANGE ON SOUTH AFRICA AND
POTENTIAL ADAPTIVE RESPONSES

The following section of the document addresses key sectors that are vulnerable to the impacts of incre
temperatures and identifiep&tntial impacts as well as potential adaptueagsvhere these can be
determined.

These vulnerabilities and potential impacts must be located within the undtéretAfiitag taitinent in

general, an®outh Africin particulais a semarid and watstressed country with a set of gxistin
vulnerabilities to factors such as drought, fire, a@ivilsotlss, the research undertaken indicates in many
cases that increasing temperatures and changes in climatic patterns will exacerbate in various ways, ex
vulnerabilities.

A broadirameworKor considering potensidhptive responsesuld usefully categorise objectives and
activitiemito three broad areas:

o Disater Reduction and Risk Management: including early warning, preparedness, emergency respol
and postlisaster recovery,

o Sectoral Planning and Implementation: adaptation in key sectors including agriculture, water, hec
biodiversity and ecosystems, forests, infrastructure, tourism, taking into accseantothe cross
implications,

o Building economic and social ressiffenagh the diversification of economies to reduce dependence on
climatesensitive sectors, including through the use of indigenous knowledge, practices and th
strengthening of community organisations

51 Water

5.1.1 Impacts

o Sout h Af r i c a6 s majoachalengdsited water resbuecesgand theweed to ensure
that the benefits of those resources are distributed Adaipéibly.to climate change will add
significantly to these challenges.

. The links between water, livelihoods, producties aciivjobs is a fundamental fact of Afrigan life.
this reason, the way in which we understand the impact of climate change on water resources and w
management strategies, and the way in which we a&ddrémstotis will have fundamental
consegences for the way in which our society functions into the future.

J With more people, rising living standards, economic growth and growing demand for water, South Afri
increasingly water scam&n before climate change impacts are felttwidelpw rainfall by
international standardsist 60% of the world averagal one of the lowest rates afffun the
worldjust 9% of rainfall reaches rivers, compared to an average 31¥OWHKKEWIOGAO
Aquastat figures rank South Affideofin the bottom on an index of 50 countries in the world with the
least annual renewable water availability per capita (UNESCO 2006).

J Climatechange will bring hotter average temperHtisesill lead to more erratic weather, more
drought, more stts, more fldmg and greater rainfall variabilifiger temperatures will increase
evaporation from dams and rivers, and will redfi@arin@ ground, so that less of the water that falls
reaches our rivers and ddose intense storms willasereedimentation and turpafianging river
flows, clogging pipelines and making water treatment mote addipexwe are projected to have
a higher relative irrigation water demand by 2050 with the risk of greater contestation between w:
users.

o Even in the absence of climate change, present population growth trends and water use behavi
indicate that South Africa, as a water scarce country, will exceed the limits of the economically usa
landbased water resources by 2050. Thevaniggpadicts of climate change will worserigtieg
problem a&ystemiwater shortag@and will bring forward in time the limits to water. \&&daréises
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flux that flows across the country, being usedsaddepeatedly (Turton, 20@8asgly, South
Africabébs water security wil!/ d-eripngate dts institutionah e e x
arrangements to make the most responsible, equitable and effective use of its water, while strengthe
environmental manageroktite natural resource base.

The annual number of sftmw events is projected to decrease by ~2050 over most of the country,
including some of the most crucial source regionsftdvesr@gasouthern Africa such as the Lesotho
highlandgzuture imeases in stotilow events per year predictedvermuch of the Northern Cape

(where few stoftow events currently occur), as well as in the Northwest of the climiatey

models that have been undertaken

The likely trend towards higimeensity storms, longer dry periods between rainfall events, and more
rainfall variability, combined with the increasing water demand, argue for increased storage capacity &
adaptation strategy. As far as possible such storage should berid dgepjeiaras that are less
susceptible to evaporation lo8sdise same timecannot rely on developing new dams as a default
response to growing demand; the number of suitable sites in the country is finite, and already the cot
has a high numbdrdamsThese realities calls for a balanced ternggrerspective and sound
environment al management , to protect South A
emphasis on water demand management, to make more effective use dfabe, watbmivemize

avoidable losses.

The cost of providing water wilDWgA. estimates that just a 10% declin®fincauwid double the

cost of new water schemes, raising the cost to the fiscus and uskestfictenevelopments.
Alreadyte cost of water from South Africads new b
prices that users are accustomed to paying. In addiiasin Itt@nsfer schemes, high levels of
assurance of supply to key sectors of the economynhsine kexia reticulation networks require
extensive pumping, with rising energyl bisstell intensify.

5.1.2 Potential Adaptive Responses

Effective adaptation to the impacts of climate chagatensector will intensify the need for good
water managent systems and institutions, from village level through to national, to ensure we achiev
our equity objectives, and can sustain affordable provisioralbf water to

We must develop effective and accountable catchment management agencies that will:

0 Pranote equitable and sustainable use of available water resources at local and regional level
0 strengthen water resouregalatioat local and regional level

0 monitor developmentsamdrgingtresses, and propose effective ways of addressing them

Invesin monitoring capabilities across a range of digcplileeso spot trends and understand them
as well as track the efficacy of adaptive strategies

We need to optimise theseofvastewatér

0 Most coastal towns discharge their effluent tr dieaitaét treatment through marine outfalls.
Cities like Cape Town and Durban are now acknowledging that it is significefiélgtivere cost
to treatind recycle this water foiseg rather than build new dams.

0 Greater investmaatneeded in wastder treatment capacity to meet stipulated norms and
standards for waste dischatgesafeguard public health , river health and ecological services
and to minimize environmental disasters and treatment costs

We musinvestin maintenanand renewal® tminimize system losses in infrastructure networks.
Maintenance deferred is infinitely more expensive, and the country needs the most efficient netwc
possible to optimize currently available resources.

We should considarentivisimginwater harviegifforhouseholds who do so.
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5.2

We must Invest in research to understand how rising temperatures could alter the pH of water, affec
ecosystems, treatment biochemistry or industrial processing

Given South Africa ibsin and trab®undary transfechemesintegrated water resource
management provides an important govemmegork for anticipating and achieving successful
adaptatiomeasure®cross socioeconomic, environmental, and administrative systens. It need
facilitate effective actionssfwecific outcomes based on linkagasg monitoring, research and
management as climate varies and cHateggsted water resource management includes protecting
andrestoringnatural systems, increasing conjunctive use of surface and granddeaatarg
through adaptive management experiments. ltaelpksiigs information across the nodes of action
viz. States, agenciemnmunities and the private sector.

Sound management of catchments, including groundwater sources, will diaghyneriticatet

safeguard water resources and ensure their benefits are shareGregudelalier will grow in

strategic importance, as evaporation from surface water sources climbs, and managed recharge
aquifers will need to become an integyl Ipcal water management wherever feasible.

Developing new water sources through desalination is achievable, and a small but growing numbe
coastal cities are pursuing this dptisalination inland is becoming more common, as mines, industry
andother sectors are turning to greatse r@nd recycling to safeguard conBatikysalination is

highly energgtensiveRenewable energy sources will become an increasingly important dimension of
national water security.

Maintaining water quatiydards will become increasingly critical to ensure that our water remains fit for
use, and that clean water is available for blending to diluteCpoliataination by salts, excessive
nutrients, heavy metals and other pollutants will beceimglyrmoetly to mandgetreased turbidity

and pollution loads will complicate drinking water treatment, andenadl &killsigind higher user

charges.

More effective support mechanisms will be needed to ensure that safe drinkelopvatall,isaivail
only the wealthy with a priority of ensuring that affordable access for all ineéffeigmaidedrd
failures in wateanagementill becomiacreasingly unaffordanld unsustainable, in the light of the
challenges that lieeal.

In a context of growing scarcity, access to safe drinking water will depend on good management .
maintenance of existing systezuen more than on new technol8gigih Africa needs competent

water services providers, able to manage andaxiatittgiifrastructure wisely, while planning ahead

to meet new challenges with the competencies and adaptive management skills required. This a
urgency to strengthening the foundation of profesbmiraiisady exists

Agriculture

5.2.1 Impacts

The PCC esti mates that by \Roddvideedple are prejectad to’'de a n d
exposed to an increase of water stress due to
agriculture could be reduced by up to 50% (Wakpfied.2008, p.62).

Globallyagricultural GEnd NO emissions increasemtidwidby nearly 17% from 1990 to 2005 as a
result of increased use of nitrogen fertilisers and rising livestociSpottd&iclmmbert (2008) cited
byZippkset al. (20082833)

According to IPCC, working group ii (2007, p.13) the area suitable for agriculture, the length of grov
seasons and yield potential, particularly along the margarsdcdrsd@iid areas, are expected to
decreasélhis would further adveratfct food security and exacerbate malnutrition in Africa

IPCC, working group ii (2007, p.59) indicated that an increase of 5 to 8% (60 to 90 million ha) of arid
semi arid land in Africa is projected b§dh@ 80 under t he renarigse of cl i mat
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Agriculture lands are very likely to be subjected to 50 percent desertification and salinization in sc
areas by the 20506s (Climate Change Adaptati
p.15).

Production and income activitidkelseto be significantly affected by climate change and increased
climate variability by ~ 2050, particularly in rural areas where chéegegiicutitnendrunoff

and soil moisture directly affect agriculture as well as temperatuchil{inclitslinge) and natural
resources that underpin many production and income activities. In irrigatifrsaileasisiare as

well as various temperatlged variables are also key and may be either positively or negatively
impacted byrolate variability and change.

Both summer and winter rainfall regions face challenges to agricultural production by ~2050. Wit
rainfall agriculture faces imminent significant threats particularly due to projected increasing we
shortages, resultinggmeater competition with urban use of water, lower yields and greater yield
variability in both irrigated andedhiorops. Additional heat stress will reduce the productivity of
perennial and annual crops, especially -depemdient deciduous, famd livestock.

Domestic agriculture is of course the main so
only South Africa but alssuberegiow i | | be affected, given that n
maize, is producadsouth Africa (Hassan, 2006).

It ispredi@dthat crop net revenues will fall by 1.7% to 5.3% per hectare for the whole of South Afric:
with major differences between dryland and irrigated as well as betwddargaadle farms
(Hassan, 2006)

A2°C temperature increase alone is projeaéedome scenatimseduce profits by around R500/ha
across the highveld maize rebidnprojected losses may be offset by enhanced productivity due to
direct positive effects of rising atmosphde®S©®n crop growth.

Increased temperatures are likely to provide a more conducive niche for a variety of pests and patho
critical to agricultural and livestock activities. In hddigies,irt the distribution of agricultural pests

and their resiliee to different temperature and weather scenarios, and the impacts of this on plants
animals and humans are an area for further detailed work.

Adverse impacts on food production and security in South Africa have implications in the entire S/
region. @erall, many agricultural sectors are adversely affected by projected climate change, even un
conditions of rainfall increase in the summer rainfall region.

The increasing intensity of rain is likely to cause more ttersmkrésulting in erosioaddition,
an increadeequengof flooding occurrencey mismegatively affect the agricultural production

Intensive irrigated agriculturemeestha 0 % of Sout h Africabés water,
due to increased evapotrarispir@td competition from urban water use.

Intensive livestock production systems are vulnerable to increasing demand of input costs to red
thermal stress, water use and other input costs, and pressure to contain greenhouse gas emissions.

Increasing blwsand thicket encroachment that is linked to rising tempedatpossibly rising
atmospheric G@vels poses significant threats to rangeland agiicatiure regions, but may be
beneficial in the driest rangelands

In rangelands under pressone dvergrazing or inappropriate water use, climate change can act as an
additional pressure or stressor that can amplify desertification.

Projected climate change impacts are likely to complicate the efforts of land reform beneficiaries an
the emerginagriculture sector in rangelands. A paradigm shift in thinking about policy, strategy an
activities in rangelands areas is required, not merely in response to climate change. South Afric
interventions still lack an integrated approach whiches@rplogital and social dimensions of
rangeland use.
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5.2.2 Potential Adaptive Responses

J Adaptation options are many, but need to be assessed in relation to their costs and associat
environmental risk (such as in the case of genetic modification).

o Adapting tolimate change at the {livalihood, local scale will be critically important. It is particularly
important to focus on the most vulnerable groups, so that their livelihoods are not eroded by clim
events but that they rather become more retligerkpected impacts, shocks and extreme events
coupled to changes in climate. This requires an integrated approach that addresses multiple sector:
well combining the knowledge of vulnerable groups together with specialist insights.

o Available evidendwws that while there may be some cases of longer term climate change adaptation
there are still many that are focussing ontism®terizons. Most are adapting to climate variability
and some observed climate change being detedteeseo@sporsecludedqustment of planting
dated and crop variety; crop relocation; improved land management, e.g. erosion control and
protection through planting.

o Information about how climate variability and change impacts agriculture, including difgrent way
both in the shorter and longer term, therefore needs to be urgently communicated in clear and acces:
ways.

o Drought and the inability to farm as normal, given chandges magliprampt households to find
other sources of income, g¢hih@ugh migrating for work (e.g. from rural to urban areas) or through other
projects such as making bricks, sewing, selling firewood, etc (ibid, 2005 and Ziervogel and Calder, 2
Nhemachen and Hassan, 2007).

o Decreased rainfall can lead to divessiftfadigricultural practices, including: increasing the amount of
irrigated land or finding new locations, sometimes on more marginal land; growing indigenous spec
cutting plants to higher stem level; harvesting less often to prevent nutrieistndefetibn
techniques to decrease wind eresianulch strips for shelter belts of natural vegetation); and planting
droughtesistant yellow maize,-@turing fruit trees and winter crops (ibid, 2005; Taylor, 2006;
Nhemachen and Hassan, 2007).

J Decreased rainfall may also increase the need to store fodder for livestock or use alternatives (e.g. m
stalks) (Working Group, 2005) and require increased food storage for human consumption.

o More frequent droughts may encourage water consemetigmowtie preparation and harvesting
times, wind erosion prevention measures, supplemental feed and water provision to livestock and
shifting of livestock to land with higher carrying capacity (Taylor, 2006; Nhemachen and Hassan, 2007

o During rainyeasons, use rainwater harvesting techniques through constructing earth dams and placir
rain water tanks on all buildings in farming areas, to increase the water available for productive use.

A number of other cagaly assessments also show furthetdatimhal adaptations that may be required. A

micrd e v e | anal ysis of farmerds adaptation to cli
climate changes are already being detected. Observed changes include: increases in tempdrature over the
20 years; drier conditions being observed; pronounced changes in timing in rainfall and frequency of droL
Some farmers (e.g. ini@insituations) are already adapting to changes being observed but whether these ar:
sufficient and substantiahdiveire climate change remains questionable.

Of those that are trying to adapt for longer term change, specific adaptation activities include changing ple
dates; irrigating and water harvesting and trying new crop varieties; building walemhesyestéamging
the amount of land under cultivation and buying livestock supplements (Gbetibuou, 2009).

Some more common adaptations include:
o Diversifying crops
J Planting different crop varieties

J Replacing farm activities witfanenactivities
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J Chanmng planting and harvesting dates

J Increasing the use of irrigation

o Increasing the use of water and soil conservation techniques

o Crop management (mulching, mixed & cover cropping system & use of organic farming control practic
J Zero tillage farming

J Seletion of crops with shorter germination period and shorter growing system.

While awareness is being heightened around climate change there are limited -tase<lohdoager

change adaptation. Climate change adaptation activities (notabéyr ferrteslengatcBpme farmers in

certain cases, for example, are doing nothing specitogtigriorclimate chande other cases (e.g.

Gbeti bouo, 20009) it has been noted that while t|
changinglimate and actual climate data, few (only about @d¢entgaljusting their farming practices to
account for the impacts of climate change. Reasons for such patchy adaptation activities could be linked
range of factors includinggabbf access to resources to adapt and various other factors.

5.3 Forestry

5.3.1 Impacts

o The formal forestry sector faces a wide range of potentially plausible outcomes that are very sensitiv
projected rainfall change. Drought during 1991/92 causedappridsately R450 million to the
industry. With expected temperature increases by ~2050 of 2°C and a reduction in rainfall of 10% in s
areasmost forestry species show reduced viable production area of between 40% and 100%. Howe
other areas coulkekesan increase of between 50% and 90% in planting area if rainfall increases by 10%
with 2°C warming.

J South Africads forests are |ikely to remain c¢
areas where there is likely to be rdadfathses of 10% the forest estate and its productivity will
decrease markedly while stress and pest or disease attacks are likely to increase.

o Climate Changad rising temperatures will exacerbate declines in river runoff due to water use by
commerciglantations, agriculture, woody invasive alien species, and urban insestrial land

o Fires are likely to increase in frequency and intensity due to an increase in dry spells and temperat
This poses significant threats to the forestry sector

5.3.2 Potentid Adaptive Responses

o The implication of the above is that there will have to be significant work done to downscale clim
models that will provide information to the forestry sector and aléom fdedimions to be taken
concerning where, whatrervd much to plant, given this information.

o Tree breeding can produce trees that match the future site conditions in regions where the future
conditions are predictable, while alternative forimdtofesliyefor examplajixed species forests,
agroforestry and the use of adapted indigenous tree species could yield more resilient forests in ar
where the uncertainty of the site development is high or water use restrictions prohibit the use of
growing plantation species.

o It is interestngt not e -émart gyionoe@mi ssi ons fwusemharngeydustr
agriculture and waste contribute a significant 40% to global emissions, with deforestation the single lal
contributor to renergy emissions (Winkler & Zipplies, 2008, p.1

o According to Scott et al (2008, p.238) water consumption by ialiexpeletets,to double by 2025,
further jeopardising our scarce water resources.

o It should also be noted that the forestry sector is a key sector in relation to mibgation and ca
sequestration. The potential for this in South Africa must be assessed and investigated.
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5.4 TerrestriaBiodiversity and Ecosystems

5.4.1 Potential Impacts

South Africa i s o-iediversst natiohse alomgowitd BiaZilsandtlrmignesia. Time g
unique and rich biodiversity that exists in South Africa biodiversity hotspots is at risk of negative imp
due to projected anthropogenic climate change by 2050.

Up to roughly 30% of endemic species may be at increasingly high risk of extinction.

The mst severe effects on biodiversity are projected in the winter rainfall biomes, the fynbos ar
succulent karoo, with between roughly 20 and 40% of the areas supportingrhjeseetitones
exposed to novel climate conditions by 2050, and wiffaststonispecies already observable.

Additional stresses to biodiversity that will interact with climate change include wildfire frequency anc
rapid spread of alien invasive species.

The combined effects of these and stress relating to landgiseraatidn of habitats will further
increase the vulnerability of biodiversity to climate change.

Rising atmosphefi©} levels may be increasing the cover of shrubs and trees in grassland and
savannaltbiomes, with mixed effects on biodivarrditposible positive implications for carbon
sequestration.

Several savannah woodland and grassland ecosystems may store between ~20 and 600% more ca
than currently stored due to temperature, rai@falfentitization effects, but this is likely taldepe
a large extent on future fire regimes.

Fire regimethat aret y pi c al of sever al of South Africabd
Grasslands and Savannah, are projected to show a greater frequency, and possible increase in mean
with projeetl regional climate change, due to the prevalence of higher fire risk conditions for longe
periods of time.

There is increasing awareness of the value of using biodiversity in assisting societal adaptation to
adverse impacts of climate change, bumfmirnation on the potential options and their effectiveness is
needed.

Humans and their activities have significant effects on invasion by alien species. Changes to the sp
pattern of human activities as a consequence of changes in clinat®radshtiedssessments of
climate change effects on invasive alien species.

Many alien species have naegehed invasive status but may do this under warmer conditions and
particularly in areas that become Wénéartilization effects wiliketrease the impact of invasive
woody plants

Forecast climate change for South Africa over th&0fexe&® suggests that tropical species will
become a more significamhponendf the invasive biota, and that distributions of many species
curreny limited by water availability will expand into previously drier areas.

Climate change, interacting with human drivers such as deforestation and forest fires, are a threa

Africads forest ecosystems. Ch a mgeiceable.nt isgr as s
estimated that, by the 2080s, the proportion of aridaaiddasgasiin Africa is likely to increase by 5
8 %. Climate change i mpacts on Afri catdussmecosys

given projections thatween 25 and 40% of mammal species in national p&&karasubfrica
will become endangered.

5.4.2 Potential Adaptive Responses

Protected area planning and expansion stvededdebenefit fran ecesystem approach amnd
focus tensure that threagdrbiomes, landscapes and species are given special protection.
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Programmes such as Wgror Water, Working for Wetlands and Working for Fire that result in
improved natural resource management and that at the same time provide work op@tunities shoul
scaled up and receive high priority support.

Partnership between government and the private sector in achieving biodiversity conservation shoul
given added impetus and a supportive policy framework established.

In areas where in situ conservatibreatened consideration must be given to ensuring that critically
endangered species are conserved ex situ and that usegenmaaatel geed banks.

Existing programmescombat the spread of alien and invasive species should be expanded and in
partcular research and capacity building programmes supported.

The 'biodiversity research and monitoring infrastructure should be organized so as to ensure tha
comprehensive biodiversity monitoring system is established that can provide tinogly information
specific risk

5.4.3 Biodiversity Based Tourism

In South Africa, tourism mainly depends on wildlife, the beach, heritage sites and scenic features. Gr
in the tourism industry contributes to development through generation of foreign exchalnge, creation o
opportunities, market expansion for agricultural and industrial goattvelognadsatf small or

| ocal entrepreneur shi p. South Africabs wildl:i
with considerable prospects for growth.

The impacts of climate change in the marine and terrestrial biodiversity sectors, pose grave threats tc
baseofSout h Af rindestayolparticularuhreats to the survival of species and landscapes
create the risk that the attractionsutistst want to see will no longer exist. Climatic changes especially
the occurrence of frequent droughts and floods pose a big threat to the survival of most wildlife and tf
aggravated by loss of habitat through human activities.

To copeviththe siiation involves a combination of strategies in conservation and wildlife management.

Tourism as a sector that is dependent on air travel is also vulnerable to measures taken in particul
developed countries to reduce emissions from transportatimularig lpag haul traVéis is
discussed in the section on response measures below.

5.5 Oceans and Coasts

5.5.1 Impacts

Thirty percent of South Africans live along the coast, in the four coastal provinces, i.e. Northern Cape, We
Cape, Eastern Cape andZO Natakifty percent of our coastline is made up of sandy beaches and many
have specialised habitat, such as mangroves or cdia réefgh African coast is vulnerable to sea level

rise, extreme weather events, storm surges, coastal edesimmstated by the severe storms which
affected both the east and west coasts of South Africa in 2004 and 200Tlesdeativahge is also

having, and will continue to have, an impact on biodiversity, coastal infrastructure, inciulimgrgorts and h
private and public property, business, coastal livelihoods and society in general.

Flooding and coastal erosion will result in the loss of coastal infrastructure, habitat and ecosystem gc
and services, particularly in coastal cities. Prisdisted sea level will further exacerbate these
impacts.

Vulnerability along the coast is set to increase with increased frequency and intensity of coastal stol
This will be exacerbated by increased coastal development, and inappropriaghi@ent and cat
management.

Increased storminess at sea will impact on all activities within the offshore Exclusive Economic Zc
including leisure and tourism, oil and gas production, mineral extraction, local and international shipy
and fishing operations.
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Increased ocean acidity, directly due to absorption of increased atmospheric carbon dioxide, will dis
chemical processes (especially those involving calcium carbonate), and this could disrupt or displ
entire ecosystems up to fisheries level. Tdibavagute in coastal coral systems asidldhter

systems (corals, molluscs and crustaceans), but will also likely impact on the cold water systems of
west coast and southern oceans.

The effects of climate change on ocean circulation wilctiive iclipete at a regional scale. The
impacts of these effects are not fully understood, but could intdudedffects on the productive
Benguela system on the west coast, with impacts on industrial fisheries.

Changes to the behaviour of the a\gyktem, to the east and south of South Africa, are not well
understood, but could affect seasonal rainfall patterns over South Africa, with important consequence
agricultural output.

Climate variability and change could resulyingltamds g inundated, with resultant impacts on
coastal settlements. Climate variability and change, coupledimdtichdrobanges, may also affect
ecosygems e.g., mangroves and coral reefs, with additional consequences for fisheries and tourism.

5.5.2 Potential Aaptive Responses

5.6

The ocean, marine and coastal management sector must be one of the priority sectors for climate ch:
research in order that the potential impacts and in particular their causes and the effects of these
better understood.

Increasingpu mber s of South Africads people live alo
for coastal areas takes into account climate information and that a risk averse approach to plannin
taken in this regard. This is particularly imponii@imise the impact of intense weather events such

as storm surges.

Infrastructure development and investment in coastal areas must take into account the possibilities of
level rise and increased storminess. Coastal defences will need to bd. stiengtheh of
adaptation to these factors could amount to-ADast §ross domestic product.

Natural coastal protective systems, such as sandy beaches and mangrove swamps must be protectec
that they can continue to be cost effective éhecoastal adaptation measures.

An improved coastal and marine observing system can be the basis for an early warning of extre
weather likely to impact on economically important coastal and marine activities.

Improved state of coastal and marinereaniroeporting, documenting climate trends, the health of
ecosystems and the movements of key species, is urgently needed for planning adaptive response
climate change.

Human Health

5.6.1 Impacts

The immediate human and ecosystem health impacts froneaikieeme climate variability and
associated loss of livelihoods are well researched andoueatiatsl from climate change are
gradualwidespreadheir manifestation indirect; they aeasilyt quantified, less known and very
difficult to respa to.

Climate change impacts on human health will not be felt in isolaimedssnwilbgnitudend

severity with correspondimgactson biophysical, economic and social struciriss would
exacerbate the difficulty and expense ofeeffespionses, especially forptweand forrural

communities

From direct observation, surveillance andintrdates in temperature and change in rainfall patterns
in southern Africa are already favouring the range expansiorobiisome deases such as
Malaria (Craig and Sharp, 2007aleemohg the range of-hickne diseases (Olwoch et al, 2008).
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Increasein sessurface temperatirave beefinled toincreasgin Vibrio choleredlee causative
agent of choleaa a result of an inse@dabundance of phytoplankton and zooplanktons (Guillaume et
al., 2007).

The immediate health impacts of extreme climatic events are well established and documented, but
impacts of gradual changes in temperature and precipitation are lessuaidély mea

The immediate health impacts of extreme climatic events with dongérirtggacend loss of

livelihoods are well established and documented especially in settlement populations that are dire
exposed to the elements and where intrasiruparticularly prone to such events. Such populations

are also most vulnerable to the disease complexes mentioned .

A fiftyyear analysis of recorded temperature in Limpopo Province revealed an increase in the frequel
of Heat wavedshiala et 2D09, in press) with an indirect link to death in the elderly and young children
especially in those occupants of poor housing.

Other health effects from climate change include increaserireveaie fodibrne infections due to
increased warmer terapures and increase in rainfall.

There are also other indirect anddmbelalth effects due to social, economic and political disruptions
of climate change including disturbance in public health, effects on food yield and water supply.

5.6.2 Potential Adative Responses

Adapting to these health consequences is necessary but will depend on physical, economic but
importantly on existing or establishing strong social networks and faStilgnguppoelation

bet ween soci al niaptatioroto #Kress ia evidentgdUndgeaand Doygias) thraugh the
provision of both material and emotional Siyepestablishment of cohesive and mutually supportive
family and community systems is an essential element of an effective response.

Physiologal and behavioural adaptations and changes in health preparedneskecarnweaduce
morbidity and mortalRyblic awarenes$ the health risks of high temperatures and use of air
conditioning in urban argagroved ventilation and avoidanceobehasibeen recorded to reduce
risks (McMichael and Woodruff, 2006)

Heathealth action plans; emergency medical services; improgedsitineatisease surveillance e
and control; safe water and improved samitedibkey elements of an effextaptive response.

Societal adaptation to human health impacts from climate change will also be determined by the exist
of accurate information and knowledge of diseases and the link between and climate.

The link between changes in pest distrémitial diseases and human health is an area that requires
research and action

Rural Livelihoods

Production and income activities are likely to be significantly affected by climate change and increa
climate variability by ~ 2050 at least, particulmel areas where changes in rainfall directly affect
agriculture and natural resources that underpin many production and income activities. In South Af
there is growing evidence of how changes in rainfall impact on livelihoods by iabiggsoig vulner
farming systems.

Adapting to climate change atutiaé livelihood scale willctigcally important. It is particularly
important to focus on the most vulnerable groups, so that their livelihoods are not eroded by clim
events but ratherfazilitate resilience to the expected changes in climate. This requires an integratec
approaclof adaptation to both short term shocks and longer term clinzateresmgisultiple
sectorswhilst combining the knowledge of vulnerable groupswittgegbecialist insigftsis

demands that serious attention is paid to the challenge of provide accessible and useful informatio
rural people in a timely manner and backing this up with sets of options and choices that can be mac
inform action.
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5.8

5.9

Urban Environments

Increasing frequency and intensity of extreme precipitation events will result in higher risk of flooc
episodes in urban settiagswell agdrought induced water shortages and fire risk, particularly in the
Western Cape. Enhancénoénadaptation responses such as disaster management will become
increasingly important to cope with this growing challenge.

Equally important will be widespread changes in human behaviour to support adaptive practices, inclu
support for resourcessmation practices such as water harvesting, grey water reuse, energy efficiency
and recycling.

Whilst more gradual, the potential of sea level rise impacts, especially when accompanied by high |
and storm events, are relevant for key coastalaaraes ittentified as vulnerable due to high
population densities and settlements and infrastructure of all types.

Extreme events such as heat waves are expected to increase in frequency and severity with increa
risk of mortality amongst the eldediclndnd attendant risk of fire in informal setieiaetatson

responsego reduce urban heat loads, inclaldinggh greening prograars] educational
programmes dealing with fire prevention and health caredofddhineipin reducingttirisat.

RiskPrevention, Disaster Management and Insurance

South Africa has legislation governing Disaster Management that sets out a comprehensive approac
dealing with disasters andidesitifies the roles and responsibilities of key instilutimastan
management agenclasaddition, the Act establishes a National Disaster ManagefiNDMCTyNtre

whose role is to address disaster prevention, coordinate the activities of disaster management agen
and capacity across government andteasueréical information is disseminated speediRMC

has indicated its interest in engaging with climate change issues and in formulating policy going forw
the role of the NDMC and other state and parastatal bodies that have a ralh tdigalaiein b
prevention and disaster management must bdrd#finedgard the role of the South African Weather
Services is key.

In recent yeafises, storm surges and floods have caused large scale @éhttigtiooosts to the

fiscus and forivate citizens many cases, badly located developments and poor management have
contributed to loss of property and of lives. This includes elements such as housing that has been |
belowflood lineand too close to the sea, as well as an alfsaeteeaks leading to fires spreading

faster and further than they may have otherwise.

Cli mate Change has been identified as the nui
(see Hecht, 2008. The insurance industry is increasingliynaéeirigk as a factor that increases
uncertainty and therefore risk and that must be determined and included in theirTtust istructures
time could mean significant costs to particularly vulnerable sectors as well as to private householders
enterprises.

Government revenue stand to be incresisiimyyl into the future due to climate related disasters. In a
country with high levels of poverty, high vulnerability and a lack of resilience to disasters, it is governr
who must tderc | ad paidedlhe fuads necessary to support both management of the
immediate crisis as well as long term recovery.

5.10 Economic impact of adaptation

The research around the economic impacts of adaptation on South African econommydis stikdgcking
issuethat must be taken forward.

However some work was done for the Second National Conlisinitiehboitroesrevealed that

Climate related disasiessich as storms, floods, drought and direonservatively estimated to
costSout h Af r i c abibiorRand évery yedmpastsaogeinom infrastructure damage
and death (primary affects) to logistical inefficiencies, health issues and even trauma (secondary
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tertiary affects), as well as loss of livelBodusost estimates are severely limited by inadequate
nationalevel records.

. Furthermore, and set in a broader context, reported global costs of disasters has been estimated to |
increased #old over the period 18990 with major natural disastemsgcast average of US$66
billion per year (in 2002 prices). And as development continues this figuigliafoSN@)rise

o The total directs costs of disaster recovery for South Africa between January 2000 and January 20C
~R%illion (2008 currgpcraft SNC00Y.

5.11 Adaptatiorand Impacts Conclusion

The above summarises in bullet form many of the key potential impacts of climate change oinparticular sect
South Africdhe discussion on potential adaptive responses contains anaiEgggsEnsitdorm a
focusegbolicy response.

In considering these there are a number of cross cutting issues that must be addressed in the policy prc
going forwardhese include a consideratioapmfoaches tdimate informatiomsk and inerability
assessments, downscaling climate models and risk averse qudiaitiongyve need to consider how to work

with far longer term planning horizons that we currently use as well as considering how we monitor and an
trends and disseminatermatioaffectivelyFnally, the intinkages between sectoral strategiekesnd
implementation at provincial and municipal levels must be carefully considered and tightly coordinated sc
what is intended is actually achiédwesiissues nai be at the heart of the policy proposals that are made

6 SECTORS IMPACTED BY RESPONSES TO CLIMATE CHANGE 1
RESPONSE MEASURES AND THE SOUTH AFRICAN ECONOMY

Internationally, many countries and blocs of cpartidekarly in the developed arerlduihg in place

policies and actions that will support their goals of reducing greenhouse gas@nessiansnstances,

these measures that are taken to mitigation greenhouse gas emissions may result in a set of nege
consequences for other ceardrid groups of countpasticularly in the developing world.

This phenomenon is known in the international n
measures has its legal basis in Article 4.8 of the Convention and ArtidkéPtBeakg@o Protocol. For

many years, negotiations focused oanttern®f some developing countries about the loss of exports of
fossil fuels, in particular oil. Recently, the issue of response measures has been broadened in relation to i
sud as food and flower miles, and potential fututaXacoljdsetmentsith their trade implications.

61 The effect of response measures to climat e
study

South Africa has a dmded, energytensive economy, #mel question of response measures is therefore
relevantn order to assess the implicatinBEA commissioned a stndiie effect of response measures
on the South Africa economy (2B69),

The study identifies five sectors that are Enessive bitd Trade Expdsed
. basic Iron and staabinon ferrous metals

o chemicals and petrochemicals

J mining and quarrying

. machinery and manufatuaed

o transport servicaxluding air transport.

The study also runs scenarios in a global trajemtiocdind without emission trading among Annex |
countries, and extended this to the consideratidosef erediting approach forAmoex | (NAI) countries.
It confirms the findings of a similar study in 2001, that nationally, lossds (hmal@edmiher) are offset
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by gains in exports of EITI sectors. At the societal level, the impacts of response measures on South Afric
probably relatively small, and, if anything, marginally positive (FRIDGE 2001).

In the development of natidimahte policy, the mixed impacts on a range of sectors should be taken into
accountA just transition for sectors that may be affected by response measures and EITI sectors that nee
diversity will be important, for example for both coal mihesimedoaplying either a regulatory cap or

a price on carbon, EITI sectors should be addressed through structured approaches. These might inc

intensity targets for EITI sectors for a period of time; or carbon taxes adjustedfob@mnantgntA

broader question cutting across national / international distinctions is whether offering incentives to EITI se

consistent with national climate policy / deviation and with the moveadwardsdoamy?

SOUTH AFRI CAMSSI@GNPROFILE

In terms of the National Environmental Management: Air Quality Act (Act No. 39 of 2004), a Greenhc
Gas (GHG) means gaseous constituents of the atmosphere, both natural and anthropogenic, that ab
and reemit infrared radiation, and includes cioxidgCQ), methanéCH) and nitrous oxi(&O)

(Government of South Africa,.2005)

The GHGs contributing t o ,JB00%),GKHAR anCh(658) GHG p
(Government of South Africa,.2009)

Themainsources of Solthf r i ¢ a 6 Gov&hinerst of Sauth Africa, 2009)
energyelated emissions (~80%);

emissions from industrial processes and product use (~15%);
emissions from agriculture, forestry and land use (~6%); and
emissions from waste and other sourcesionsni%).

he main sour ces retafedcEHGemidsibnard(Gaoverramand of Sauth éfricg,y
009y

emissions from energy industries, e.g. the burning of coal to make elec#tRItydf-iPab
fugitive emissions from foss| fugl CHeleased during coal mining (~12%6 of totgl
emissions from transport, e.g. the use of petrol or diesel in cars and #9%kef(tdato

O O O O M4 O O O o

emissions from energy production in the manufacturing and construction inddf#eigs, e.g. coal
industrial boilers (%, +9% of toxand

0] other energelated emissions, including commercial/institutional, residential, agriculture, forestry
fishing and others (+4%%6 of to)al

The main sources of S 0 u froHuct Aderelated &G emissiodsuaset r i a |
(Government of South Africa, 2009)

0 emissions from chemicals industries (~50%, ~7% of total);
0 emission from metal production, e.g. iron and steel manufacturing (~39%, ~6% of total ); and
0 emissions from mineral ptodaoufacture (~11%, ~2% of total);

In 1950, South Africasemitingaround 6fillion ton@it)of carbon dioxidquivalef€C Qg GHGs
into the atmospheer year (Mt/annungbout 90% of SBba har an Af r i c aabaut t ot al
the same aghat Indizvasemiting eaclyear(Letete, T., Guma, M. & Marquard, A. 2010)

By 1990South Africa was emit8A4@ Mt CQedfannumi about70% of SuBa har an Afri caf¢
emissions and ab88% oihat India was emitting each{lye@teet.al, 20D).

By 2000, South Africa was emitting around 43%/Mtn@@ about 65% of SBba har an Af r i c
total emissions and about 33% of what India was emittin( eteleatesly 201Q)
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In 1995, South Africa was emitting less than 1% of global&lHGeons, as compar ed
15%, Brazil @i t628s aEnUd §letsitddi%h F0$0). 5 %

In terms of global cumulative GHG emissions from 1950 to 2000, South Africa issthigtessas the 21
emitter (ranked 63 when mieaddir CQ.{/capitajLeteteet.al, 2010Q)

In terms of global cumulative ereaggyd GHG emissions from 1950 to 2000, South Africa is ranked as
the 14 highest energglated emitter (ranked 46 when med4L@iy/capitajLetetegt.al, 201Q)

In terms of global cumulative eneggy at ed GHG emi ssi ons MtC@m 1950
efCapita emissions are: 74% higher than the global average; 344% higher than China; 471% higher 1
Brazil; 900% higher than the average-8attawnaifrica33% lower than the EU; and 70% lower than

the USALeteteet.al, 2010Q)

In 2000, South Africa was ranked as'thigh&kt emitter (ranked 63 when med&udg/capita)
(Leteteet.al, 2010Q)

In 2000, South Africa was ranked adtmigHest energglated emitter (ranked 39 when measuring
Mt CQe{capitajLeteteet.al. 201Q)

I n 2000, ecdargydlaredMACGQe/GRPapp $2000 US$) weted higher than the global
average; 21% higher than Chifa; higher than the US®p higher than India, 212% higher than
Brazil; and 1575% higher than the averageSama8ah Afri¢heteteet.al, 201Q)

riculture, forest Waste incineration. ther
Auric., forestry & land use emissions —Agand land use v 12.32, 0% —| 8.09, 0%

South Africa’s greenhouse gas emission profile — 2000
Sector contribution 1o total GHE emissions

20 000 ) 28 592.86, 6% —
E lndfg;j{'ﬁ p&m‘:‘ses Wast Waste-water
10000 E uct u asie handling
3 6146907, 14% 941321, 2% 1307.80, 14%
=]
D w
c Solid waste disposal on land
. @
-10 000 E 2 28 g E Eg 8,085.00, 86%
0E g - § = w3
o000l £ 8 s 2 2 Indusirial processes & product use
= E § Metal Mineral
-30 000 production products
24 18173, 6863.20
39% 1%

Energy
346 535,03, 78%

Energy emissions

Fugitive
emissions
from fuels

Chemical industry
30 42414, 50%

Fuel combustion (sectoral approach)

Other 160,60, 0%

Agriculture, forestry, fishing 3 718.34, 1%
Residential 5 928.40, 2%

4313517, Fuel = Commercial/institutional 1 911,30, 1% Energy
12% combustion industries
(sectoral 213,304.04,
approach) Manufacturing industries 70%,
303,399.87, & construction 38 028.91, 13%

B8%

Transport 39 348,28, 13%

Figure 1: The South African greenhouse gas emission profile, base year 2000 (Department of
Environmental Affairs, 2009)

8

THE ENERGY SECTOR AND CLIMATE CHANGE

The GHG inventory demonstrates <clearly that alr
generated by the energy sdtisrthis which hpopelledis into the top 20 countrieslation to carbon
emissiongOur deep reliance on coal as a feed stock to pee@mnovoyvas once a key source of our
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competitivenedsacing the realities of a carbon constrained world and the likelihood of sustained pressure
large developing cioynemitters to address their emissions, it is becoming a source of South African
vulnerabilitAddressing this risk and finding the new opportunities that may arise from a different approach |
question that is central to the climate change psisyrdisc

It is generally agreed that we must diversify our erestglinixfar reaching energy efficiency measures,
invest in the development of new and cleaner technologies and industries, and begin the journey to a far
carbon economy.

This itention has gained impetus over the past few years, partly in response to challenges in electricity supf
the short term, but also in relation to developments in climate change policy internationally, as well as in the
that is being done to dartvayorwardn energy policy.

In this document, we emphasise the need for carbon constraints and the need for substantial emission redu
in the energy sector to be central to the way in which energy policy processes such as the work being
amound the Integrated Resource Plan are undbtéayestatements by the Ministers of Energy, Public
Enterprises and Finance over the past few months have made it clear that government is keenly alive to the
for changes in the way we do business.

In particular we have provided some baseline information on the renewable and energy efficiency sectors
starting point for the discussion within the climate policy process on the way forward in this regard.

8.1 Renewable Energy

o The roll out of renewablasbie®n given impetus BRSA s a p phe Renawbble &rergy Feed
in Tariffs (REFITs) Phase one and Phase two, based on the Levelised Costs of Electricity (LCOE
incentives the development of Renewable Energy generati@Qq®)ERSA

o There is a bstantial renewable energy potential in Soutlh Wdedzeen estimated that solar energy
is our largest renewable energy resource, namely solar with an energy reserve of 8,500,000 PJ/year
Villers, M.G., Howells, M.I. and Kenny, A.R.O2@083timates are that the total potential solar
energy in South Africa is estimated at 58 000 MW (Barry MacColl, 2009);

o With respect to electricity genegaitentiafrom renewable sourdelas been suggested that wind,
nuclear and concentrated soleern(CSP) are the most promising technologies with medium abatement
and |l ow to medium i mplementation risks, and
overall greenhouse mitigafitoe(e, B., Robb, G. & Tyler, E). Z6&0DME estiraatthe potential
for harnessing wind power in South Africa to be around 26,000 GWh/annum, which is equivalent to ar
10 GW installed capabithiite Paper on Renewable Energy 2003)

J Existingsovernmeigolicies orenewablenergy include:cammitmerido 10 000 GWh (0.8 Mtoe)
renewable energy contribution to final energy consumption by 2013. (R0@WHEQIB target
into perspectivihis is equivalent to replacing two (2 x 660MW) units of Eskom's cfiredined coal
power station@Vhite Papen Renewable Energy 20bBadditiorThe Minister of Energy approved
the IntegratedRlesourc®lan (IRP1 in ScheduleTAg. Irdgrated Resource Plan gives afta@i@0
GWh (approximately 4% of the energy mix) of renewable endrgyimpbme¢ation of Ergy
Efficiency and Demand Side Management (DSM) through financial incentivésstlsiosf and
one million solar water heatersr{bepaof Energgovernment Gazette 2009)

o Currently there are 8 licensed small hydro faailigietham 50 MW, which have a combined capacity
of 68 MW. The power generation potential of small hydro schemes amounts to 9 900GWh per year. S
5 160 MW of additional renewable hydropower can potentially be exploited from rural and urk
hydropower @srces, for electrical energy conv€laBBEERE, 2002);

! Government set a target of 10 000 GWh (0.8 Mtoe) renewedieréneigy to final energy consumption by 2013, to

be produced mainly from biomésd, solar and srsatile hydro

2 Minister of Energy approved the Integrated Resource Plan (IRP1 in Schedule A) for implementation as per the require
of the Electricity Regulations on New Generation Capacity
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8.2

Governmemopmmittetb adopa short term focus (5 year pilot) to achieve a 2% penetration level of
biofuels in the national liquid fuel supply, or 400 million litres pa. (Biofuel Strategy, 2007);

Other sources of renewable energy that have potentiaviaghadential along the Cape coastline
whichs estimated &ingsignificant, but no exploitation is takingpplate. A mean annual power

level of about 40 kW/m waests typical fshore at the Capeninsula. An estimated total average

power of 56 800 MW is available along the entire coast (DME, DAN&iD peiatihgry
investigation has revealed considerable ocean current potential of some 2 000 MW in the Agull
Current, anof the strongest currents in the Whild Rper on Renewable Energy 2003);

Smaller amounts of energy generation is possible Soalesgedthermal production. Initial work is
underway to develop a map of possible geothermal sites ameaekBo#ieg this resource.

Energy Efficiency

Subsectoral Energy Efficiency targets are as follows; an improvement of energy intensity of 1% f
annum for the iron and steel industry, and chemical and petrochemical industries, an improvemen
energyntensity of 2% per annum for the paper, pulp and printing industries and cement industry anc
final energy demand reduction of 10% for the mining sector by 2015 (using an adjustable baseline) En
Efficiency Strategy for Republic of South AfieyiEws2008);

Government committed 1@% percent energy efficiency improvement over projected primary energy
consumption by 2@18&quivalent to 400 Petajoules (400 x 1015J) o€@Q (Mhergy Efficiency
Strategy for Republic of South AfricRedviewy 2008);

Commercial and Public Building festra final energy demand reduction target of 15% by 2015
(Energy Efficiency Strategy for republic of South Africa, 2005);

The esidential Sectoas a final energy demand reduction target of 10%cfme@y Efficiency
Strategy for republic of South Africa, 2005);

The DSM has awerall target to save 4 255 MW over a period of 20 years with an annual DSM target c
152 MW that will be increased to higher levels as the markets gain momdetaeniatiits i(np
Energy Security Master-Bkattricity 20@025, );

Fecher et al, 2003, assumed that if some 30% of total domestic electricity consumption is used for w
heating and that 60% of this electricity can be replaced by solar enerdwytinydusitefectric

water heatingystemthen the potential savings for urban residential households come to 5 900 GWh
(0.508 Mtoe) which is equivalent to a lafgedpalwver station (900 MW);

Adoption of cleaoal technologies could bring améwnmentally benign dimension to the use of
coaltoliquids (CTL) technology to produce transportaflonduaton towards a knowdedged
economyTenYear Plan for South Africa (22088;

An Energy efficiency savings tax incentive ouaieethin the 2009 budget, which effectively entails
the deduction against productive taxable income an amount equal to the value of the energy efficie
savings measured against baseline efficient ofEretmmglanuel, 2009); and

The sale of cedifi emission reductions (also known as carbon emission reductions credits) will be
exempt from income tax. Businesses will obtain notional deductions for income tax purposes for en
efficiency savings, from certified baselines based on energawifigeeneytificates. However, the
implementation of the proposed energy efficiency savings tax incentives will only become effective :
further consultation with the Departments of Trade and Industry, Energy, and otherastakeholders (
Gordhan. 20p

Cogeneration and reuse of waste gmbdycts has a significant potential to contribute to electricity
supply. The net realisable energy from sewage waste is estimate to be in the order of 800 GWh/anr
The net realisable energy available frage-desiteed methane in South Africa would be in the order of
36 MWh (1.13 PJ) per annum for electricity generation and 96 MWh (3.0 PJ) for heating purposes (C
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DANCED, 2001). The potential energydsbocki manure and litter is apptelyirfs600 GVyier
year (Prasad and Visagie 2005);

o The electricity generation capacity for sawmills is estimated at 7 600 GWh per year, and for pulp mills
500 GWh per year. Through increased efficiency and new technologies, the potential of this resource
be inceased from the current 210 GWh to 1 400 GWh per annum (Prasad and Visagie 2005);

8.3 The Clean Development Mechanism

The Clean Development Mechanism {€D&&lt with here given its importance as a global mechanism
supporting mitigatimsponse The deMepment of the CDM in South Africa has laggedthehind
industrialised developing courittiespace @froject development to destow. There amanypotential

project opportunities within South Africa due to the nature of the econcamcamh tbeateds an energy

source. However, SA has only 17 projects registered with the CDM Executive Board and 123 in the pipeline
registered projects have a potential to4&dumiionGQ.cqper annum

The projects submitted to the Desighttiohal Authority for initial review and approval include energy
efficiency, waste management, cogenaratifiredwitching and electricity generation from renewable energy
sources.

There are number of regulations which impinge on CDM mnageade foegulation of renewable energy
andenergy efficiency; and power purchase agreements in the electricity industry will increasingly affect a r
of CDM project activities including landfill aigesvasigcts, -generation and renewable gmeojects.

CDM projects require a number of different aspects to be successful, these include; financing for the proje
underlying asset to which the project applies, the technology and the regulatory environment. The backdrog
of these is trmntext, which includes awareness of climate change as an issue, regulatory pressure to redu
emissions and making climate chanigeits.

In the policy process going forward we should be considering how we address the conc&his listed above.
congderation must include how we expand the pipeline and streamline systems both nationally a
internationallyn particular we should be engaging on how the transaction costs can be lowered, whethi
programmatic CDM would address problems being expuatidrosedve could diversify the pipeline to
include community level development projects in the pipelifleisdsmaission clearly links to the broader
guestion of how we engage with the international carbon market and other carbon trading systems.

9 LAND USE, LAND USE CHANGE, FORESTRY AND
AGRICULTURE

o Internationallet growth in direct emissions from land use, land use change and forestry (LULUCF) we
40% (1970 2004), and direct emissions in the agricultural sector grew byi 282001 AT,
2007).

J Global emissions from the agricultural sector accounted for an estimated emission of 5.1 to 6.1 gig to
of carbon dioxide equivaler@@ast) for 2005; this translates 10123 of total global anthropogenic
emissions of GHGs. Keepingind that increases in global emissions are expected as population
growth increases and diets change (IPCC, 2007).

o According to the National GHG inventory drawn up by the Department of Environmental Affairs «
Tourism (DEAT), enteric fermentatiororsnissin livestock were the largest contributor to methane
emissions, contributing 40% of the total methane emissions, while emissions from the agriculture, fore
and landise sector ranked 2nd in the National GHG Inventory in 2000 (NationalG&eenhouse
Inventory, 2005; National Climate Change Response Policy, 2009).

o Improved agricultural management can reduce net GHG emissions, approximately 90% of total mitig:
potential arises from sink enhancement (soflezpresinatipiPCC, 2007).
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o It B projected that 770 G@-4yr could be provided by 2030 by improved energy efficiency in the
agricultural sector (IPCC, 2007).

o Global forest cover is estimated at 3952 million hectares (ha), translating to 30% of the worlds land &
Between 2000 &a2@05 gross deforestation continued at a rate of 12.9 B{lRPGQaAG07).

J Important deenefits can be gained through forest mitigation options, making a significant and sustaine
contribution to socio economic and ecological dbjeptif@estry is an option that potentially has a
greater socio economic benefit than large@estaiadh / reforestafiBxC, 2007).

o In terms of the forestry sector in South Africa, the national GHG inventory (2000) shows that there is a
potential lich contributes quite significantly to carbon storage. This is of particular importance whe
considering Sout h Adnd usandlLarmsl usglasge in Favestry (LOLUCHNp | e n
and Reduced Emissions from Deforestation Degradationj@REDB)ytitern Africa as a whole has
the potential to reduce emissions by approximateB(2QOyias suggested by the IPCC (Chapter
8, 2007).

o The national estimation of the carbon profile of forest lands in South Africa requires improvement
significant components depends on default values and estimations of relatively low accuracy, t
commerci al forestry sector being the exceptio
different categories, which have distinct attribtdspanuit to their role in the carboin cycle

0 Natural Foresthis category is small in extent (around 0.5 million hectares) with a relatively high
carbon density (close to about 100 tonnes C/ha), but relatively low carbon uptake (e.g. 0.6 tonr
C/halyeq as a result of its slow growth rate.

0 Indigenous woodland / savann#this category is extensive, covering almost a third of the
country at an estimated 28 million ha. The differences in the estimation of this extent derive
from different defingioh what are included and different methods of estimation (and associated
accuracy levels). The carbon density in woodland is extremiehangingbfeom as little as
perhaps 6 tonnes C/ha up to 70 tonnes C/ha.

0 Commercial forestry plantatiorhisis also a relatively small category in its spatial extent,
covering about 1.3 million ha. The carbon stock in commercial plantations is in constant state
flux due to harvesting and rejuvenation activity. However, -tinahgestands can achieve
significant carbon densities of around@Dtonnes C/ha. The rate of carbon uptake is among
the highest compared to other vegetation including forest types. This is due to growth optimisat
practises used in commercial forestry.

Table 1: Comparison of different types of forests in terms of carbon density and carbesink functionality

Type of Forest Carbon density (TC/ha) Carbon uptake (TC / ha / yr)
Plantations (Pine) 88 1.878
Plantations (Eucalyptus) 97 6.568
Natural Fores(Knysna ) 99 0.46
Tropical Rainforest 126200 0.62
Savannah (Nylsvlei) 11.3 3.9
Northern Temperate Forests 0.239 0.789
Grassland 6 1.9
o Important daeenefits can be gained through forest mitigation options, making a significaiht and sustaine

contribution to socio economic and ecological Bbfegtd@®stry is an option that potentially has a
greater socio economic benefit than large scale afforestation / reforestationAGREQeA0P7).

% The roleof surface albedo, fluxes of sensible heat, evaporation and other climatic factors must be considered,
when formulating climate mitigation policy. However models that are needed to fully consider these effects are
not available yet and therefore carbotebaes in forests remain uncertain (IPCC, 2007).

“ Refer to the Mkuze Reforestation Project in the Forestry and Agriculture project portfolio

® Refer to the Mkuze Reforestation Project in the Forestry and Agriculture project portfolio
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has a very specific role in land usscapeexiss for its expansion in South AHKiocaever is
unlikelyto provide a viable replacement for commercial forestry ,paetatns modest scale
because of several practical and economic realities. (J. Bester)

In terms of the foresegtor in South Africa, the national GHG inventory (2000) shows that there is a sin}
potential which contributes quite significantly to carbon storage. This is of particular importance w
considering South Afri cao seclpangs infarestny (LULJCH) angp | e m
Reduced Emissions from Deforestation Degradation (REDD) projects. Southern Africa as a whole ha:s
potential to reduce emissions by approximatelZ@Q@ Wtas suggested by the IPCC (Chapter 8,
2007)There areast areas of degraded and deforested woodland/savannah that can be rehabilitated i
various parts of the country. Branch: Forestry currently making an assessment of the extent with the
of improving our current estiméatitresresults are expectedddy 2009. One should consider the

figures iTablel to evaluatthesignificaze ofthis can contrimrtfrom a national as well as global
perspective. When HGH strategies are downscaledtionalibevel there would eijsificant

potential for some parts of SA to reflect this as a key activity for climate change intervention.

The forest lands class emissions (GHE), 8006@s that the annual stock in forest biomass fluctuates
by approximately 13 020 5T33z¢/yr.This is attributed to the loss of carbon in the following ways

0 Wood removals for Harvested products = 16 88DQB4fyGithis is currently an item under
discussion in the UNFCCC under the Kyoto Protocol, where it is recognised that harvested wc
continues to store carbon for the duration of its product life. Some wood products can have quite
extended service life, withermfits for mitigation through the use of such products, e.g. in
construction. When wood is harvested from sustaiaablé fe |, the 6dspacebd it
is subsequently o6éreplenishedd with carbon -
of wood is therefore a very useful management option for enhancing the carbon sink function
forests the cavedzabeing that harvested wood should be utilised for maximum service life or even
as a substitute for fossil fuels (J. Bester)

0 Fuel wood removal = 21 162 40&Gfyr- although the burning of wood is a source of CO
emissions, it is also true that wiuttte wood fuel consumed in South Africa is in the lower
economic strata of society and that it is used mostly for domestic energy purposes. The
alternative sources of energy are fossil fuel based and more harmful to thadditiosphere
carbomwhereas from wood it is recyl&ibster)

0 Disturbance = 13 132Q&k.4{yr - the emissions associated with disturbance and land use
change are the worst, because they signify the extent to which the carbon sink function of fore
are diminished.eAs converted from forest to other forms o f land use not only loose the carbon
they stocked at the time of conversion, but also the functionality of absorbing carbon from tl
atmosphere (J. Bester)

This translates to a fl@@emissions to the magtetof 47 741 903C&}-c,

MITIGATION IN THE INDUSTRIAL SECTOR

The summary of GHG emissions above indicates that in the industrial sector it is the metals, chemi
and minerals sectors that are the largest contributors to greenhouse gas emissions.

® National GHG Inveniry, 2000 Please note that, although information is from the 2000 inventory compiled as

an

output of the Department of Environmental Affairs

Project, the information remains a working draft until sigofdy the Project Steering Committee.

Furthermore, this information has not been subjected to an independent audit, peer review or public comment
process. Thus, the broad circulation and/or citation of this information is discouraged until such tine as th
independently audited and peer reviewed draft is formally published for public comment in the Gazette.
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J Mitgating industrial process emissions is a complex issue and must be based on a careful assessmer
mitigation potential, and must include an understanding of possible industrial process interventions
well as technology options.

o A NEDLAC FRIDGE stoyhe use of economic instruments and development of sectoral plans to
mitigate the effects of climate change is at this stage the most comprehensive piece of work undertake
identify the potential for climate change mitigation in the industidaiosewke recommendations
for policies and actions going forward. (Cloete, B., Robb, G. & TylefA trth2016tudy
commissioned by DEA investigated the potential impacts that mitigation measures taken internatior
may have on emissions andggrintensive sectors in South Africa and on trade.

o These studies have valuable insights into both options for mitigation, as well as the consequence:
intensified international mitigation measures for Solthbafticeases however, it willitizalty
important going forward that detailed work is undertaken on a sector by sector basis to determine v
mitigation options could be considered in relation to a detailed study of industrial processes, techno
and energy usage and emissionssduareddition, in all cases, there is considerablefqaartyial
gains through energy efficiency measures, inclyetiegation where posstohel, for reduction in
emissions intensity through use of alternative fuels where this is possible.

o Amog the conclusions of the FRIDGE study are theifollowing

0 There is significant mitigation potential in the liquid fuels and chemicals sectors, although this n
be reliant on the use of high risk technologies (Cloete, B., Robb, G. & Tyler, E., 2010).

0 In dl but the electricity supply and generation and mining sectors, there are a number of low ri
mitigation options available with negative or low cost ratings (Cloete, B., Robb, G. & Tyler, |
2010).

0 In only the chemicals, iron and steel dedroos etals sectors do negative cost options make

up more than 10% of total potential abatement (Cloete, B., Robb, G. & Tyler, E., 2010).

0 Research is required in theaguessing industry to determine quantitative estimates of energy
use and GHG emissions

0 Thedevelopment of a chemical sector GHG emissions inventory should initially focus on th
chemicals that generate bulk emissions (nitric acid, carbide and ammonia)

0 To get a better understanding of mitigation options, the cost of available techemodogy options,
the reductions that each technology could exlstle,identified.

0 In the iron and steel sector, increased steel recycling and shifting technology from the blast furn:
route to the electric arc furnace offers the most significant mitigaBonR G, G. & Tyler,
E., 2010).

0 There is a strong need for théenmus metals industry to establish baselines in terms of both
emissions from the sector and the costs and emissions reduction potentials associated with t
variouspplicable teablogy

0 South African mines have low concentration of methane, so mitigation opportunities should look
fugitiveemissions from coal mines which are a very significant source of GHGeuntlissions in
Africa

J Initial findings of the draft FRIDGE, 20L& gaaded

0 The impact of climate change policies on industrial competitiveness is ambiguous. While clim:
changecreates many opportunities for firms through the development of new rarkets for low
carbon environmental goods and services and inffreiasett® as a result auditing their
production processes, there is a concern that having to internalise the cost of GHG emissions n
reduce the international competitiveness of sectors.
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11

12

0 The impact of climate change policies have to date bgesmelativel dwarfed by factors like
trade barriers and transport costs. The reason for this is that carbon leakage effects have be
largelyffset by technolapjtiovers

0 The cost impacts of climate change policies, however, vary widely teee thsedtwre
are usually a minority of sectors (typically upstesntorsubsing energy and {Bké@sive
processedo produce low vahdded products) that are significantly affected. The socio
economic challenges that face South Africa melmateachange mitigation needs to be
balanced with the need for sustained econom{drafowkiDGE,2009)

TRANSPORT

The transport sector plays a crucial and growing role in world energy use. According to the Internati
Energy Agency (IEA) tramgergy use amounted to 26% of total world energy use and the sector was
responsible for about 23% of world-exlatgg GHG emissions

The LTMS described transport as the fastest growing emitting sector in South Africa. Transport \
responsible for.2% of energy demand in 2004. Road transport represented 84% of transport energ
use. Accordirtg the GHG inventory 2000, transport emissions contributed 12% of the 2000 energ)
emissions, a decrease of 9.4% between 1994 and 2000. However, repditsahamdtbasoline

fuel consumption had increased from 1994 to 2000 respectively by 2&dpactVel9USAPIA

2006). It was therefore concluded that the decrease in the emissions was an emission location is
rather than an actual decreaseinlbtransport emissions)

The Energy Efficiency Strategy (2005) set a target of 9% final energy demand reduction in 2015 for
transposgector.

The White Paper on Renewable Energy sets a renerggii@rget of 10 000 GWh to be achieved by
2013. Irsouth Africa, transport fuels make up 30% of energy consumption (by energy content) and 7(
(by value). Therefore the transport sector is an important energy sector to consider the developmer
renewablenergy sources and technologies.

In terms of fuelvy exemption, the National Treasury approved the increase of the Fuel Levy exemptio
forbiodiesdtom 30% to 40%. The exemption was introduced in 2003. SARS allows for 100% exempti
for small biodiesel producers (less than 300 m3 annually).

The Biotils Strategy initially aims to develop the biofuels industry to achieve a market penetration of -
of road liquid transport fuels. This would contribute 30% to the national Renewable Energy target for 2

The commerci al i sat iwenhiofl efdoSouEtVh) Afarsi chae€ esn ed rer
programmia the Department of Trade and Industry's (dti's) Industrial Policy Action Plan 2 (IPAP2)

ADPE position papeovided as an input tactimate change policy identified fuel switching from road
to pipeline: A new Meitiducts Pipeline from Durban to Gauteng will redmiss©@s by up to
2000 tons per day.

Reya vayBRTestimated that 382 940 tonnes of carbon dioxide equivalent a8l decsaledf its
system being in full operdiigm//www.reavaya.org.za/poess/304reerbr)

Transpoil€Q emissions (6.2 GB.eqin 2004) have increased by around 27 percent since 1990 and its
growthrate is the highest amtite end user sectors (IPCC, 2007i)

ECONOMIC INSTRUMENTS AND MEASURES TO ADDRESS
CLIMATE CHANGE

Gover nment 0 sissaepglprgety informedtby thet diedtireenfA Framework for Considering
Markebased instruments to Support environmetel & | r ef or .nit provides §uwdaricento Af r i
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Government regardimgrkebased instruments (MBIs), particularly environmentally related taxes and explores
the role for these instruments to complement regulatory measures and addrescamérosthental
provides a list of criteria that must be considered including the ability of the tax to help achieve environm
objectives; impacts on industry competitiveness and distributional implications of imgbosieeksuoh a tax.
provide a osistent set of criteria (detailed below) for assessing and developing these instruments and there!
inform the appropriate design of envirornedatadytaxes.

Environmental effectiveiiatssigning the tagthatit is weltargeted to achievihgt environmental
objective.

Tax revenuelevel of tax revenues likely to be raised by the environmental tax instrument and how thes
revenues will be used are important considerations.

Support for the tagngagement with relevant stakeholdets likefffected by the tax intervention.

Legislative aspettsonsideration of legislative amendments that will be required on domestic level to
give effect to the tax; as well as ensuring that this is in line withdatenmiatie@més

Technicalral administrative issuesonsideration of the technical and administrative complexities of
implementing the instrument (collection and compliance costs, tax ax@demskand

Competitiveness effdcimpacts of the tax on competitivenesmedtit industries is critical; and
mitigation measures may need to be considered.

Distributional impaicimpact of the levy on different income groups, specifically the poor who are likely
tobemost affectéd’ here is a role for mitigation or catipamaeasures to alleviate this burden.

Adjoining policy arédmow the policy seeks to complement other gopelitnmesasures.

12.1 Climate relevant environmental taxes

National Treasury has to date developed and built on existing ent@laathé¢amtaltyin South Africa
mainly in the energy sedf@asures that have been taken and that aretceldiraate changee the
following

The implementation ofelleetricity generation tdt July 2009) which serves as a proxy for a carbon
tax.The electricity tax of 2c/kWh will apply to electricity generatedrfeamaliémand forms a key

part of Treasuryods r es plThoeratienald for this msirunmerst-figldve i n e
Over the long teiitm;amachieve climathange objectives and provide incentives for the deployment of
cleaner, more energy efficient technologies and encourage the production of alternative energy sou
such as renewables; bBmnithe short term, to assist with demand side management measures.

Energy efficiency savings tax incentjvaasnounced iret2009 budget, whattailthe deduction

against productive taxable income an amount equal to the value of the energy efficiency savir
measured against baseline efficient opefdt@omsplemeation of this measure is subject to the
issuance of regulations by the Department of Energy.

Energy efficienmtated criteria in the Industrial Production Policy incentive scheme, developed in
conjunction with Dti.

Thelncandescent bulb taX R3 perlgbe implemented from 1 November 2009.

Work has been done on a study (Deloitteso208&ymine thaxation of certified emission

reduction credits (CER&)d the clean development mechanismAGBMputcome of the research

was the need to prowdsrainty to taxpayers on the tax treatment of the generation and trade in CERSs.
In Budget 2009, the department proposed that to stimulate CDM project development, income der;
from the disposal of primary CERséeagt, which was subsequentyrienied.

" Poor, low income households are also adversely impacted by negative environmental impacts if these conditions are not
improved. For example, health costs associated with excessive air emissions of substances such as sulphur dioxide that trigger
asthmatic attacks.

8 Coal, petroleum based fuels, natural gas and nuclear.
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o Tax policy reforms to address the environmental and social costs associated with the transport se
focusing on reforms to motor vehicle taxes and transporthfued tze@s announckdBudget
2009, it was proposeddjust the existingd valorenexcise dutypplied to new passenger vehicles
to include aarbon emission componeMehicles would be categorized according to their carbon
emissions with higher carbon emitting vehicles subject to higher levels of the carbontihgy and low em
vehicles such as hybrids would be exempt from the climate change componémtbofdget levy.
2010, this tax was changed to a flat rate specific excise tax based on vehicle carbertamissions.
will apply to each gram of vehicle emissiand 2bgCfkm at the rate of R75 gki® effective 1
September 20Mith respect to fuel taxes, the general fuel levy has been increased with the intention t
in future equalize the levy on petrol and diesel.

o In support of climate and environmenttiehjehe Treasumgs also undertalggrecific incentive
and subsidy measurdisat promote investments in cleaner energyrsuelwable electricity and
fuels These measures seek to contribute towards the development of climate and aflyironment frien
investmentsTheseare: a three year accelerated depreciation allowance for plant, equipment and
machinery used in the production of biofuels (bioethanol and biodiesel) at the rates of 50:30:20 per ¢
extension of the above depreciation regine¥dgrgenerated from renewable sources such as wind,
solar, smadcale hydro and bioméasglementation of the 50 per cent fuel tax concession for biodiesel;
and 150 per cent income tax deduction for scientific and technological research and developme
expenditure, aRESEARCH AND DEVELOPMENT]I expenses can be written off at the rate of
50:30:20 per cent over three years.

12.2 Climate change and economic and fiscal instrurdéimésway forward

Over the longer term, appropriate carbon pricinge stliméd for and is essential as part of a package of
policy responses to the global problem of climate change. In the climate change arena, the main instrun
implemented to effect appropriate pricing are carbon taxes and emissions tradinghghémeeEUCurre
implements an emissions trading scheme with a number of countries within the EU simultaneously impleme
carbon tax measures to put a price on blkatimmal Treasunyrigestigating the feasibility of carbon taxes

and emissions tradischemes for South Africa and will be publishing these two policy papersAbr comments.
this stage and for a number of reasons relatec
administrative issues, there is a preference for carbas tthafiiost step in a comprehensive Hgtem.
encouraging green and less carbon intensive investments in terms of proposed stimulus packages, carbon
has a role to play in ensuring that the benefits of these investments are maintained.

13 SCIENCE, TECHNOLOGY AND INNOVATION

Internationallycience, technology and innosaiiorareregarded as an important tool in an overall policy
response. Continued investments are required to build thasec@ndke impacts of climate change at
downscatklevels and to support the development, deployment, and transfer of technologies that will supy
both mitigation as well as adaptation.

Climate change has emerged as an important driver in the economic development of most countries and !
Africa imo exception. The need for urgent mitigation and adaptation actions provide opportunities for
development of new industries and economic activity including the developmersékimvisligs.

Recognising this, the Department of Scieneehawtb@y (DST) finalisedyeabInnovation Plan for South
Africa where the threats and opportunities associated with climate change were an important driver in
identification of all of the five grand challenges that would provide fomeal ®ytterNationnovation.

9 The DME has implemented the Renewable Energy Subsidy Scheme and applicants wouldbe subject to predefined qualifying

criteria forthegrants. The budget all ocation for the Renewabl e Energy Subsidy S
shown in the table below?®:

R6000 2006/07 2007/08 2008/09 2009/10 2010/11

Renewable Energy Subsidy Scheme 293 5830 5 406 5678 5962
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The Global Change grand challenge adopts a broader environmental whbaggréoguemphasis on

climate changéhe Global Change grand challenge aims to support increased scientific understanding as w
as supportingetlievelopment and deployment of technologies for adaptation. Areas of focus for both improv
scientific understanding and technology development are dHdgiéedt f@le@bal Change Research Plan
Processes are underway to put in place a serigertfantethat would support the Global Change Research
Plan, including the development of a Risk and Vulnerability Atlas.

The Energy Security grand challenge introduces a set of focused research, development and innove
initiatives in the areas afnge and alternative energy technologies and applicatiovi. aBsegdan the
development oflaversified and decentralized energy system to enable realization of a sustainable, knowled
based lowarbon economriving these initiatives areniperatives to spur economic growth, ensure
universal access to modern energy services, and enhance environmental protection. In the form of Centr
Competence, Privatelic partnerships that involve science councils, academia, and the faieate sector,
being developed to leverage South Africdan&now publ i ¢ procur ement and t
endowments towards generating optimal solutions to these drivers. Currently identified technologies inc
energy storagelatinum rgupmetals(PGMased hydrogen and fuel cells, renewable energy, and nuclear
energy. Sout h Afhowic Bisth@&ropgsah ardcesseg wilkalsg lee hdrnessed and further
devel oped towards greening the countryds energy

In addition to the adbothe earth observation platforms being developed under the Space grand challenge he
prioritised observation that support climate change related research -rma#tingeciBios includes
improvements in satdliiteed observations. The Human and Bgeénics grand challenge include
measures to support theeagtected social sciences that are an essential part of any effort to understand
human behaviour and its impact on efforts to mitigate and adapt to climate change.

However, the science andht@ogy challenges associated by climate change are similar to the set of generic
challenges that will need to be confronted by the National System of Innovation across all areas of scie
enquiry and technology development. This includes th&aregtan mstitutional arrangements that help
bridge the 6innovation chasmé and support South
development breakthroughs. In addition, there is an urgent need to accelerate andrstcapigtien huma
development and building the institutional environment for knowledge generation. Finally, there is the ne
enhance the percentage shaese#frch and developrseend as a percentage of GDP which will need to

be achieved through greatetd®f investment by government as well as the private sector.

As such, a range of important instruments have been introduced in the National System of Innovation in th
few years and work is underway to leverage these instruments to deshtwitnthepportunities that
emerge as a result of climate change. The instrumeits include

o the establishment of a Technology Innovation Agency (TIA) to support commercialisation efforts;

o the introduction of a number of Centres of Competence d¥ewtlgearexo bring together science
councils, universities, industry and otipdayets to focus on specific climate change opportunities for
technology development for commercialisation;

o Focused human capital development through the intrddastarciofChairs focused on climate
change and the introduction of a Centre of Excellence focusing on Climate and Earth System Science

13.1 Carbon Capture and Storage

South Africa must wean itself from coal as a major primary energy source, notahalgderretisats,

but also because of the finiteness of fos§iLfueid. plans are for new coal fired electricity generation stations
and possibly another synthetic fuel plant, each with a projected lifetimeTdiesixangeians.from coal to
nuclear and renewable energies is expected to span a few decades.

Together with the rest of the world, South Africa is expected to increase its use of fossil fuels in the short te
the same time it must mitigate its emissions.

Carbon capture andagetechnology offers a transitional measure from coal to other cleaner forms of energy.
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The injection of carbon dioxide into geological formations is not a néwt teabridegyalready done as
an enhancegltrecovery process for decades irpattepf the wordbrway already has been safely storing
~1.5milliontonnes per year of carbon dioxide in a geological formation for environmental purposes.

The country specific component of this technology is an appropriate storage siteoeuns dbrsustihe f
investigations in South Afficgliminary theoretical work has indicated that there migBt bé statxpe

capacity availabla store 40Mt/y for $68rs requiresst.Based on this possibility, an Atlas to determine a
more detailegliantification of theoretical storage capacity has been undertaken for the South African Natiol
Energy Research Institute (SAMERMe Council for Geosciefiae. Atlas is scheduled for release end
July2010.

In order to exploit the potential far&C88uth African Centre for Carbon Capture has been established
(March2009as a division witBANERI and with SANERI,, industry and internation&h&fatng.of the

centre is to demonstrate that carbon capture and storage is feasisfacim &whtto build appropriate
capacitysuch as human and technical capacity and to assist in the building of institutional capacity.

A road map exists to see the phased development of CCS in $hatmajoicghases are

o Preliminary InvestigimtDoes South Africa have potential capturable emissions andhstorage?
investigation was completed during 2004 and indicated that indeed South Africa has capturable emiss
and possible storage sitewias also, at that stage, that only geckogame would be addressed.

Other forms of sequestration, such as ocean storage, were deemed as too uncertain for curre
investigation.

o Storage Atlagio determine a theoretical evaluation of potential storabes itéss is almost
complete andssheduled to be released during er2DddGly,

o Experimental Test Injecfibe: purpose of this test injection is to show that carbon capture and storage
can be done in South Afiticeexpected to be complete 2016.

o Demonstration Plahtfully integed capturganspotoragenonitoring and verification is scheduled
for 2020.

The main cost of carbon capture and storage occurs at the c{pb0féd stagever, South Africa is in a

unique situatiavith a synthetic fuel industry which emmtdllieBOtonnes per year of ~95% concentration
carbon dioxidie. other words, the capture component has largely already been done and consequently carb
capture and storage can be undertaken in South Africa at a lower cost than those couymtfiet without a s
industry.

All current work indicates that carbon capture and storage is a viable option as a transition measure to mi
carbon dioxide emissions, but it needs to be verified in South Africa from technological, engineering
economic aspectgaiding to the above road map.

14 BUILDING A NATIONAL CONSENSUS ON SOUTHAF RI CAG S
GREENHOUSE GAS REDUCTION OBJECTIVES

14.1 TheLTMS

The Long Term Mitigation Scenarios (LTMS) (DEAT; 2007) was a researstabaiseldiendtienario

building proceasdertakem iorder to determine the mitigation potential of the South Africdinvea®nomy.

led by the Department of Environmental Affairs, and was managed by the Energy Research Centre at
University of Cape Town.

The LTMS, was undertaken through reseasch oniS Af r i cads greenhouse gas

to determine least cost means of reducing those emissions, a scenario building exercise to determine
combinatioof these mitigation interventions could result in the greatest leselcidBBGwo economic
modelling exercises of the results of these scenarios agwdglicisiEmate change impacts in South Africa.

The LTMS used 2003 as aYaeand considered options from that year until 2050.
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The multi stakeholder natutieeoL TMS meant that the results of the research and the assumptions that were
used to build the scenarios were agreed through a set of detailed and robust exchanges. Furthermore
scenarios themselves were agreed by all those who participzgadrio theélding process. The LTMS has

been internationally peer reviewed and is acknowledged both nationally and internationally as a world class
of work?

Through the scenario building process, two scenarios provided the envelope fB8HtBeoptiterktifdr

South Africa. These are Growth Without Constraints and Required by Science. The first presumes that no
is taken to reduce carbon emissions and the second presumes that South Africa does its fair share of wi
needed globally tatilise GHG concentrations and avoid dangerous climate change.

Within this frame a set of potential mitigation actions were identified and were packaged together in a num
waysto generate mitigation scenaftosse mitigation interventions aenped below and provide a guide
as to what may possible in the South African economy.

FromFigure2, & can be clearly seen that each of the actions identified has GHG mitigation potential, but tr
there are sarthat have a major impact on emissions that must inevitably be considered a key elements o
climate change mitigation solution. Notably, it is interventions in relation to energy efficiency, renewable er
nuclear energy and interventions in gpotraector that must form the core of a climate change mitigation
strategy going forward.

The LTMS scenario document is circulated with this document and provides a detailed explanation of the
that was done and its conclusibesLTMS was takenCabinet and resulted in a set of policy directions
being approved in 2008 that have formed a framew

Among the policy directions that were agreed are thé following

J Major initiatives resgltmenergy efficiency and its resultant emissions reductions should be undertaken.
Efficiency shows particularly large reductions in industry, but applies across transport, commercial
transport sectors as well.

o The energy mix should be diversifiredugininter alia vastly scaled up level of renewable and also
introducing nuclear technologies into electricity supply, and adding capture and storage for new coa
electricity or synfuels

o Interventions should be considered in the transptivasectold reduce the contribution of this sector
to climate change

o The country should invest in new and clean technologies that could result in greenhouse gas reducti
assist in adaptation to the impacts of climate change and that coultbimpnotverthe 6 s comp et i

o Work on adaptation to the impacts of climate change needed to be scaled up and identification of
impacts on vulnerable sectors was a pitaritgsults of this should be integrated into the planning
systemComparison offéient types of forests in terms of carbon density asidic&wbotionality

o It was recognised that public awareness and understanding of the causes of climate change and als
impacts needed to be massively scaled up.

L 10The technical work for LTiESbeen internationally reviewed AEBEE 2007; World Bank 2808)with components
subsequently in peeviewed publicati¢haviv et al. 2008; Winkler 2010; Winkler, Hughes &.Haw 2009)
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Figure 2: The LTMS mitigation "wedges" (Note: The large wedges at left are on a scale up to 300 Mt GO
g the middle wedges up to 50 Mt and the small wedges at right up to 10 Mt.)

Importantly, through the LTMS scenario and modelling work it wadeparssibéedn emissions trajectory

for South Africdlaving considered the LTMdSA government indicated that emissions will continue to grow
and will peak around 2020 to 2025, that they will plateau for a decade until about 2030 to 2035 and will
decline in absolute terms.

Although the LTMS was not formally adopted as government policy it has become a reference point fo
countryoés approach to climate mitigation and ha
taken forwaidto the climate white paper.

142The Copenhagen Accord and South Africabds I

On the eve of the UN climate negotiations in Copenhagen (December 2009), the South African Presid
announced that ASouth Afr i crsulivnd deviation delow theackireent mi t
emi ssions baseline of ar oun(@restdddnty 2008he Qath@rumbara d by
were submitted by &oéfrica to the UNFCCC Secretariat on 29 Januamnitt0t0ntext of the political
agreement reflected in the Copenhagen Accord, and restating the same conditions

o The pledge was conditional on two faaofair, effective and inclusive deal fieeiciged in
Copenhagen/Mexico, and support from developed countries

0 Provision of significantly segdetlinding public funding

0 Binding commitment by developed countries to technology development, transfer and diffusic
including the climiiendly eergy technologies that SA needs to achieve the deviation

0 Support to enhance the institutional capacities in SA need to implement the NAMAS

0 SA6s approach is
assessed bythent er gover nment al

based on science. I n part.
Panel on Climate C

Page340f52 |




Draft for discussion purposes ( BACKGROUND INFORMATION AND DISCUSSION May 2010, Revision

DOCUMENT TO FACILITATE THE CLIMATE CHANGE
POLICY ENGAGEMENT

be achieved without a) developed countries taking responsibility for historical emissions, and b)
commoiand differentiated responsibility of both developed and dewtligsirg tair share
of emissions into the future

TheCopenhagen listiegognises timeitigation potential and potential low carbon solutions identified in
the Long Term Mitigation Scenario (LTMS) study could bentilisiny to a Green Ecoaochy

also takes forward the work of the LTMS, notably logkiogeattine frart@020 and 2025 as

opposed to 2050his mediutarm timé&ame aligns the initial challenge arising from LTMS, for GHG
emissions to peak between 2020 and 2025ngHedistinto account developments since the work

was published in 2007: incorporating the Integrated Resource Plan for the Electricity Sector (Decen
2009), the approval of concessional loan finance by the Clean Technology Fund, and the World Ban
cimate friendly developments in the energy sector

Existing action should be recogmiskedupported by the international community: energy efficiency in
commerce, energy and industry; mechanisms to suppattioé metiewables and alternative
energes; working towards integrated rapid transit systems; and the roll out of solar water heaters

14.2.1Methodology: Explaining the numharthe Copenhagen listing

The emission reductionsREEEATIVE ®businesasusual (BAUThis refers to the Growth Withou
ConstraintScenariof the LTMS and is the emiss@jpstorthat would result if there was no action
taken to reduce emissiamsiwe would continue to develpenergy and emissions intensive
manner.

0 This is different to ABSOLUTE reductiomsred to current or historical levelstlike. a
Kyoto target of x% below 1990 levels by 2020)

0 Devel oping countriesé approach is based on
actions (NAMAsyve A commi t t o pea courdries conimé to ¢ha sutcaine,the | o
reductioninemissiohsii s i s consistent with developing

Article 4.1 of Convention and pursuant to para 1b(ii) of the Bali Action Plan

0 Even then, SA hast (unlike Brd}y put specific percentages to individual NAMAS, retaining
greater flexibility on how to achieve the deviation below BAU

0 The percentages announced by the Presidency and submitted are deviation relative to BAU, tha
an estimate of the effect compmthd turrent trajectory of GHG emission growth in a scenario
of Growth without Constraints, with the electricity sector adjusted for the IRP (see detail below)

Key assumptions are stated in the t eendriosj cal w
which has been publicly available sinéé 2007.

GDP growth rate: varies between 3 and 6% over the period (projected from the base year of 200:
2020), see LTMS documen(@®2007)including the underlying technical report

For purposes of the deviation from bdselimeediuterm timframes 2020 and 2025 were used.
These are more ne&amm than the LTMS horizon (2050), but consistent with other giamngsy time
(IRPto 2@0. So the LTMS numbers have been adjusteddomrezarsiderations.

Options have been adjusted for recent decisions about the new electricity investment programme in S
Africa. Notably, in 2006 when LTMS analysis started, it inclualeid MenBB trajectory, but did
notassume that Medupi and Kusile would be built in mitigation options

The o6iniel actt bwket yt@«RPpnpolvgsoms love cardan ioptions during the
20206s but th#® & e mnlacs eadie intesiment in lo@ Earbon options. Mitigation
resulting from the latter is additional to the former.

11 Seewww.environment.gov.z#or the LTMS Scenario Document, atdtp: // www .erc .uct .ac .za /Research

/LTMS /LTMS-intro.htmfor the accompanying technical documentation.
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electricity options in thB1&Wwith this plan for mitigation relative to BAU. What we call 'enhanced lower
CQ electricity supply' is based on the-tamissions plan considered iRthe

The emission reductions related to synfuels areiintludédl i qui d fnd enly linstedp p | vy
CCS options for the synfuels process are accounted in industrial process emissions measures. E
includes further ctiquid plant3he liquid fuel supply package of measures (reddish block in Figure
3) is fairly large (7.5% on it3, @ivrce only little emdiquid (CTL) plastbuilt until 2019 and less

used as the carbon tax takes effect, but thereafter, production of synfuels from CTL is significal
curtailed due to the carborTtexbaseline in GWC has large quantigesCT.Lt is also expected

that SASOL increases ergffgprencipy 15% by 2015, as do other refineries and industries.

The mitigation impact of successive transport options is calculated assuming the implementatior
previous transport options

The LWMS BAU trajectory has been adjusted for IRP, by replacing the electricity sector as modelled in
LTMS Growth without Constraints scenari o, wi t
version). That is then BAU, with adjustments qiytlse&sup

For DSM, no ende energgfficiency measures are taken in BAU. The mitigation measures modelled in
LTMS for industrial energy efficiency (see Table 21 on p. 57 of the LTMS (®&¢hmiteal 2003t
go well Dbeyond what is specified in Eskomds ¢c

45.0%

Emission reductions in LULUCF

= Improved agriculture

W Waste minimisation

Reducing industrial process emissions

W Liguid fuel supply options

o pdvanced transport options

W sustainable transport development

= Enhanced lower CO2 electricity
supply
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Figure 3: Deviation below BAU from contributions by various nationally appropriate mitigation actions

Figure3 shows how the contribution of different NAMAs adds up to the deviation below BAU. The NAMAS
describe in the list below; however, note again that no commitment has been made quantified in relation to
individual actions that would make up these sectoral deviations

The 6initial o6 | RP case del i ver siRPlcacadds ahdditianal t i o n

4 .

9 %. 6Enhancedod makes <cl ear t hat the two add wu

adjustedo6é adjusted idkb% deviatisn betowcBAU, sootmae the madditiong &t i ©
6 enhanc 4.0% (tofalselectricity 31.6%npyoved efficiency in industry delivers 8.0% deviation by
2020, and 9.2% by 2025; liquid fuel supply options 7.5% and 9.4%eredyhenmiesions add up in four
relatively smaller parts (industrial processesgnestiire and other LULUCF) totawedrd.3% in 2020

and 7.7% by 2025.
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