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SOUTH AFRICA’S CLIMATE CHALLENGE

* Impacts of climate change - predicted to be particularly
serious for Africa and South Africa. Address this and at the
same time reduce greenhouse gas emissions.

» South Africa is a responsible global citizen. In the interests
of future growth and responsible development committed to
addressing both

» Climate proofing development and low carbon growth path,
key elements of guaranteeing sustainable development and
poverty eradication
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- Key Jmpacts in Afnca m\ RN

~2020s-2050s

« Between 75 and 250 million people will experience
greater water stress by 2020

« Rain-fed agricultural yields could be reduced by up
to 50% by 2020 in some countries

« 10-30% reduction in average river runoff and water
avallability by mid-century

 Drought affected areas will increase in extent

 |Increased flood risk in high rainfall areas

« Changes in ecosystem structure and loss of
biodiversity iIf temp increase =1.5-2.5°C

* Human health — possible changes in malaria
transmission potential
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IMPACTED

The effect of global climate change on 'soil moisture days’ in South Africa
(number of days when both soil moisture and temperature are suitable
for plant growth)

Favourable
soil moisture
Days per year -
BN O - 20

20 - 40

100 - 12C
120 - 14C
140 - 16C
160 - 18C

B 180 - 20C
il 200 - 22C

BEE 220 - 24C
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SOUTH AFRICAN RAINFALL AND RIVER FLOW

Rainfall and river flow change ~2050
(consensus of 6 climate models, 2070-2099)

20 30

River flow

Cape Town (2) — 58% drop
Zastron (21) — 44% drop
Maun (5) — 72% drop
Cabinda (8) — 20% drop
Dodoma (10) — 36% rise

Rainfall

Predicted change -

End of 2 1st century
s Drop by 10-20%
1 Drop by up to 10%
B Increase by up to 10%
B Increase by 10-20%

De Wit et al 2006 Science
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THE MITIGATION CHALLENGE - THE SOUTH AFRICAN
GREENHOUSE GAS EMISSION PROFILE - 2000

Seclor contribution to iotal GHG emissions Waste emissions

: Waste incinerati the:
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20 000, Industrial processes 28502.86, 6% wﬁt&m
10000 & product use Waste handling
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346 535,03, 78%

Solid waste disposal on land

8,085.00, B6%
Industrial processes & product use
Metal Mineral
production products
2418173, 6 883.20
209, 11%

Chemical industry
30 42414, 50%

Energy emissions

Fugitive
emissions
from fuels

Fuel combustion (sectoral approach)

Fuel
combustion
(sectoral
approach)
303,390.87,
BB%

43 13517,
12%
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Commercialinstitutional 1 811.30, 1%

Manufacturing industries
& construction 39 028.91, 13%

Other 160.60, 0%

Agriculture, forestry, fishing 3 718.34, 1%
Residential 5 528.40, 2%

Transport 39 348 28, 13%

Energy
industries
213,304, 04,
T0%




 CHALLENGES FOR SOUTH AFRICA

» Coal based economy — coal plentiful and cheapest energy
choice

* High emissions per capita & in total (top 20 emitter & contribute
just < 50% of all Africa)

» Extremely vulnerable to impacts of climate change - latest
science indicates impacts more serious than previously thought
— particularly for water, agriculture and disaster management.

* Impacts of global economic crisis.




!OUTH AFRICA’SW‘I‘IGATION;RESPONSE

o Study of mitigation potential — Long Term Mitigation
Scenarios, to inform policy and action

» Research based multi-stakeholder process that generates
options

* Informs policy
» Provides clarity on possibilities and options
* Takes existing interventions as starting point
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FOUR STRATEGI
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Start Now
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KEY STEPS BY STR
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IGATION CHALLE

GROWTH WITHOUT CONSTRAINTS

GHG inventories and LTMS
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APPROACH TO GHG REDUCTIONS

* Peak, plateau and decline trajectory challenging but possible.

* Requires substantial international financing, technology and
capacity building support to put in place interventions

» Supported by further policy measures — Refit tariffs, initiation of
carbon pricing, project development.
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REDUCTION POTENTIAL OF LTMS SCENARIOS

Emission reduction as % |In the end
of the gap (GWC-RBS

Start Now
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ROLE OF CLEAN TECHNOLOGY FUND

» CTF support seen as critical step to support ambitious
action

* Allows for technology demonstration projects to take place
* Provides capital and credit flows that enable early action
* Base from which transformative interventions can be built.
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CLEAN TECHNOLOGY FUND PORTFOLIO

» 2 phase proposal — projects ready for implementation in first
phase — energy sector

» Second phase — focus on transportation sector and other energy
sector activities

e CTF as enabler of action

* Indications of significant leveraging




> CTF PRIOR

* Final design and risk mitigation review, followed by construction and operation of a
100 MW-capacity Concentrated Solar Power (CSP) plant — 1%t ever commercial
scale CSP plan in sub-Saharan Africa.

» Development of the first utility-scale wind power plant consisting of a 100 MW wind
farm and support to pioneer private sector projects amounting to 100 MW new
generation capacity.

* Support to municipalities and the private sector in a large-scale program to deploy
solar water heaters SWH), with a target of achieving 500000 households from
electric to solar water heating over the next five years.

» Scale up energy efficiency investments by catalyzing the expansion of bank lending
to the commercial and industrial sectors through lines of credit to commercial banks,
contingent financing to foster energy service companies (ESCOs), and financial
incentives or risk products to market leaders, such as large industrial customers.

%Y
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POTENTIAL FOR GHG REDUCTIONS

® CSP - 9 million tons over a projected 20-year plant life

* Wind plants - 5 million tons of CO2 over a projected 20-
year plant life

» SWH conversion program - Approximately 32 million tons of
CO2, assuming a 20-year life.

* Energy efficiency sub- sector - More difficult to estimate the
emissions savings however an initial estimate suggests
annual emissions savings of about 9 million tons of CO2.
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Replication potential of CSP plants in southern Africa is vast

South Africa alone - 40 GW of commercially viable CSP in the Northern and
Western Cape provinces.

Replication in Namibia and Botswana could double or treble this potential.

Wind power — Potential for scale-up at an estimated 10,000 GW of economic wind
potential.

SWH - A 50 percent market penetration for the 7 million households with water
heaters would treble the Government's one million SWH target, in line with the
LTMS estimate of 307 million tons of CO2 reduction by SWHs over 40 years.

Given South Africa’s energy intensity, the scalability potential of energy efficiency
interventions is substantial. Realization of the national target laid out in the National
Energy Efficiency Strategy (i.e. 12 percent reduction in electricity consumption)
would represent electricity savings of 110,000 GWh
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Many CSP components can be manufactured locally with positive benefits for
domestic industrial development and employment and job creation. Also job
creation during plant establishment and after.

The SWH program has substantial benefits for the South Africa economy and
specifically for low-income households as a result of lower electricity bills (in the
context of rising tariffs), as well as increased jobs in a growing domestic SWH
manufacturing and service industry, particularly in small and medium enterprises.

Energy efficiency measures play an important role in limiting the need for new coal
generation capacity, which would release money from the fiscus for spending
elsewhere..

All the interventions will have environmental co-benefits such as reduced NOx, SOx
and particulates emissions from avoided coal-fired base load power plants and thus
avoided health impacts, particularly for the poor.
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PLEMENTATION POTENTIAL

The most significant enabling policy in place for renewable energy sources is the
recently promulgated Renewable Energy Feed-in Tariffs (REFIT). It s
supplemented by enabling efforts, incluidng updating the wind atlas, outreach
programs, and development of a grid code.

The CTF financed SWH program will support implementation of a national strategy
for SWH market development that is implemented through a GEF-supported project.

For energy efficiency, a Standard Offer mechanism — under which any energy user
or energy service company that can deliver energy or demand savings would be
supported in relation to technology investment — is being rolled out. It provides a
favorable basis for private sector-led energy efficiency project development.

A generic risk for all investments is the low cost of electricity, However pending
projected rate increases, (45% a year for the next 3 years) will have huge impact on
the competitiveness of renewable interventions.

Mg environ mental affairs




DITIONAL COSTS AND RISK PREMIUMS

» The capital cost of the CSP plant is projected to be more than 3 times that of a
supercritical coal-fired power plant. Adjusting for fuel and operations and maintenance
costs, there still remains a viability gap of more than 1 Rand/kWh, in addition to
substantial commercial and performance risks and cost uncertainties. However this does
not factor in the sharply rising price of electricity over time, or the impacts of upscaling
CSP

Similarly, the production cost gap between a typical wind farm and a new supercritical
coal-fired power plant is about 0.7 Rand/kWh. South Africa’s feed-in tariff has attracted
wind developers. However there is a need to address the additional costs and risks of
first-movers: such as grid connection and transmission infrastructure, as well as the
transaction costs of project development and financing.

SWH will require bulk procurement to bring down costs and ensure quality of equipment,
as well as financial incentives to address affordability issues faced by low-income
consumers. In the energy efficiency subsector, CTF support would help provide easier
access to financing and risk mitigation instruments to provide positive incentives
alongside tariff increases.
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SECTOR

INDICATORS BASELINE | INVESTMENT PROGRAMME
RESULTS

Installed Grid Connected 0 (2009) 100 MW of new solar capacity

Solar Thermal Power

Capacity in SA

Estimated Annual GHG 0 (2009) 0.45 MT Carbon equivalent/year

emission reductions

Rapid replication potential 0 (2009) 100 MW new STP plants per year for
towards Govt goal of 4% of four years yields 2.064 GWh annual
renewable energy power production by 2013

production by 2013
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OWER SUB-SECTOR

INDICATORS BASELINE | INVESTMENT
PROGRAMME
RESULTS

Installed wind power capacity 20 MW 200 MW of new wind

in South Africa (2009) power capacity (100 MW

public, 100 MW private)

Estimated annual GHG 0,04 Mt 0.50 MT carbon
emissions reductions Carbon equivalent per year
Equivalent

Rapid Replication potential 44 GWh 10 new 100 MW wind

towards Govt goal of 4% (2009 est)  farms would produce
renewable energy power 2,700 GWh annual
production (eg 10 ooo GWh) output

by 2013
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SECTOR

INDICATORS BASELINE INVESTMENT
PROGRAMME

RESULTS

Installed Commercialand 25 000 SWH 500 ooo SWH
Household SWHs installations installations

Estimated Annual GHG 0.081 MT 1.62 Mt Carbon

emission reductions carbon equivalent per year
equivalent

Rapid Replication Potential 9o GWh 1 million SWH

toward Govt goal of 4% installation would reduce

renewable energy power electricity production

production (eg 10 000 needs by 3600 GWH

GWh) by 2013

%Y
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4: ENERGY EFFICIEN

INDICATORS

BASELINE INVESTMENT
PROGRAMME RESULTS

Installed Industrial ,
Commercial and Household

Estimated Annual GHG
Emission Reductions

Rapid replication potential
towards Govt goal of 12%
reudction in 2015 projected
consumption

agf environmental affairs

1 000 GWh 10 ooo GWh
(2008 Eskom
actual results

0.9 Mt carbon 9.0 Mt Carbon equivalent per
equivalent year

(2008 Eskom

actual results)

1000 GWh 10 000 GWh yields 10% of the
110 ooo GWh required to meet
the 2015 goal
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(IN Us$ MILLIONS)

CTF

PROJECT ADE | ADB '%R Fc | EB | KFw | AFD | TOTAL

IBRD | ADB | IFC | (private
sector)

Eskom CSP | 200 50 - 50 150 50 100 - 600

Eskom
Wind

Private

50 50 - 50 110 - - 140 | 400

Sector
Renewable
energy/ - - 75 75 - - 200 | 50 - 210 | 610
energy
efficiency/
SWH
Total 250 | 100 | 75 75 100 | 260 | 200 | 100 | 100 | 350 | 1,610

i W
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(Article in the Mail and Guardian— Donna Bryson, Johannesburg, South Africa - Oct 13 2009)

Extract of quotes:

“South Africa can cut its annual greenhouse gas emissions by more than 200-million tonnes by 2050 without sacrificing
economic growth if it uses energy more efficiently and increases wind and solar power production, Greenpeace said on
Monday.” - The CTF Investment Plan envisages reducing emission by 46 million tons over 20 year projected plant life
and energy efficiency gains of emission reductions of 9 million tones of CO2 annually

‘South Africa could find economic opportunity, becoming the continent's hub for green technologies now more
commonly found in North America, Asia and Europe, said Brad Smith, co-author of a new report on South Africa by
Greenpeace and the European Renewable Energy Council, a Brussels-based campaign group.”

"Hopefully, South Africa will develop a homegrown industry and export the technology," said Smith, campaign director
for Greenpeace's new Johannesburg-based Africa office.CTF Investment plan - Replication potential of CSP plants in
southern Africa is vast; “Since most of the component value of CSP and wind power plants can be sourced locally, the
economic and social benefits of these renewable technologies would include domestic industrial development and
employment.”; “increased jobs in a growing domestic SWH manufacturing service industry, particularly in small and

medium enterprises.”

Greenpeace researchers acknowledged that many South Africans don't have heating systems in their homes, and that
the country "sits with the legacy of apartheid where people were denied access to basic infrastructure and
services".CTF Investment plan - CTF support would accelerate SWH market penetration and development of a
domestic SWH industry by buying down high installed cost, market development, and demonstrating business models.
(500000 SWH installations)
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SOUTH AFRICA DREAMS.....
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Cllmate Change - Government says
‘5- “pPeak, Plateau and Decline”

w{, . Crovernment has made 1t TR eentarles aid IM3
)pt::mtmn clear — South Afries’z
- greenhr::u Be gas ermuissions must stop
growing tn 2020-25 and must begin
to decline 1in absolute terms 1n 2030-
30, 5
In a staternent, welcormed by
many clirmate changes and energy
ztakeholders, the Minister presented
Governmment’s policy directions for Ho e AT e

South Africa’s climate ChEIIE_C’E a couragous target that provides a real and
regponge policy at a press brisiing in unambiguous signal to the markst” zaid the
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Shape

Energy reporter
“We are on track to get base-load

solar power into the grid by mid-2012"
says the Project Manager for South
Africa’s flagship sciar power station.
Howing the groundbreaking

ceremony earlier last year, work on
building the 1000MW concentrating solar
power statioh has been humming along
ahd the plant is taking shape.

“This is an exampiary project”
according to the main international donor

imAa makd caallima taslf blas Calar Manitsal aF
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Upingion a-buzz. "We haven't seen this
much economic activity in years” says



Emplﬂymem at record level% in MNorthern Cape

Staff reporter
The mining down-turn in the 1950s

led to massive unemyploymentin the

Northern Cape Provitice with

unemployment bigures rising to over 34%

m many areas. The Jack of water and

economic cpyreriunities i the area did
ot help matters.

7 But turning the desertinto Africa’s
bigeest solar power staticn has
dramatically changed the sitnation. Were
there was hopelessness, there isnow a
new E1!E‘l“P1E1'lE‘I_1_'LEIl spirit as ElllPlﬂ}’ll‘LEl‘lt
“fiRchies 93% jand local businesses boom
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as a result of bloomimg down-stream
mdustries. With Upmgton now calling
itself the Sotaxr Caperal of the Woald, nesw
factories and service mdustries are
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South Africa’s global
deminance in the renewable
sector iz now positively
impacting exports of non-
energy products.

According to a survey
published yesterday, products
manufactured in South Africa
that bear the “Green Energ 2™
tag are in high demand as
consurners becorme far more

“picky sbout what energv source
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to be expected”™ noted an aging
Harald Winkler.

How times have changaad -
The Lethabo coal-fired power
station mmonuwnent, now
matches the Voortrekker
Lioniument as a tourism
athraction that d ccuments our
recent past I car’ tbelieve that
we used to burn fossil-fuels like
there was no tormorrow’ says 12
vear old Tumni as she carefully

Financial 1imes, vWednesday 3 Aprl i[;l'?’ﬁ"_;%

-

reen Energy” tag boosts exports
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African Leadership, Wednesdag.r EApFrI Eljjﬁ o

Thé?’ “Afrlcc:ln Century

is being driven by clean energy

With South Africabeing the
largest supplier of salar energy
technology in the world, the
South Africa-Namibia-
Botswana Trars-Frontier Solar
FPark being the largest
concentrating solar facility in
the waorid and North Africa
providing 0% of Europe’s
electricity from its solar stations,
Africa’s global economic
ascendancy owes much to its
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we forgzot what our natural
resources really are” responded
tha President and added “our
re-awakening to our real natural
wealth has paved the way.”
“Beneficiation iz the key - we
were sitnply processing the
wrong stuff and destroying our
natural heritage in the process”
zaid the spokesperson for the
African Urdon Energy Centre.
I hindsight, one has to wonder

clean enerey has unlocked
Alried s poteniial. Things really
started mowing when we
realised the sitnple fact that ve
could not be world leaders by
being followers” noted Eskorn’s
ZEQ.

Denel, South Afriea’s leading
renewable energy technology
cotnpany, has agreed to pay
back all its gowerrmme ntal “bail-
out” support frorm the 1990z as
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THE GLOBAL SOLAR RESOURCE

Global Direct Normal Solar Radiation (kW/m®/day)
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Annual average solar irradiation (DNI) [Wh/m2/d]
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Total PJ Non-
renewable
15%

MAllniudal mrJ
renewable
85%

The figures quoted from South Africa’s 1st National Communication under the United Nations Framework
Convention on Climate Change (2004), refer to: De Villers, M.G., Howells, M.l. and Kenny, A.R. 2000.

Sustainable Energy for South Africa: Energy Scenarios from 1995 to 2025. Energy Research Institute, University
of Cape Town.



Forward to a

sustainable
energy future

THANK YOU
FOR YOUR KIND
ATTENTION
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