SANEA

” The South African National Energy Association
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Annual solar irradiation on earth

Fossil energy supply, worldwide
0il - 40 years

Gas - 80 years

Coal - 170 years

Uranium - 60 years

Annual global energy consumption

Source: Ecostrearm

Global Sustainable Energy Investment (2008)

! " #' $ Middle East and
Africa, 2.6%
%

Europe, 29.7%

South America,

12.3%

Asia & Oceania,
24.2%

North America, Source: New Energy
30.1% Finance
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Top deals in Europe " 7 in wind

Most of the wind projects were bought by large European power utilities,

Investment funds or international technology groups

Value of Target
No. Transaction Target Name Nation Acquirer Name Technology
($ million)
1 2,762 EDP Renovaveis SA (25%) Portugal Market Purchase Wind
2 2,143 Alirtricity Inc UK Scottish and Southern Energy plc Wind
3 1,903 FirstLight Power Enterprises us GDF-Suez SA Hydro
4 1,437 Babcock & Brown Wind Partners; Portugal Magnum Capital Industrial Partners Wind
Babcock & Brown Limited
5 1,232 Babcock & Brown Wind Partners; Spain Formento de Construcciones y Wind
Babcock & Brown Limited Contratas SA
6 889 ersol Solar Energy AG Germany The Bosch Group Solar
7 769 REpower Systems AG (29.9%) Germany Suzlon Energy Ltd Wind
8 496 Greater Gabbard Offshore Winds UK npower renewable / RWE Innogy Wind
Limited/
Scottish and Southern Energy plc
9 436 Ertan Hydropower Development Co Ltd China Sichuan Chuantou Energy Co Ltd Hydro
10 411 Nordex AG (20%) Germany Ventus Venture Fund GmbH & Co Wind
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Major 2010 2015 2020 2025 2030

Issue
Significant price Rising world oil prices Resurgence Coal reaches
decreases as a result dampen demand for of nu?:lear almost 45% of energy
Fuel Supply of the credit crisis liquid fuel after 2015 consumption, following
growth in India and China
And Costs _ . . Growth of natural gas
Continued acceleration Acceleration of : ;
) kept in check by high
of coal-fired power natural gas .
gas prices
Growth dominated Long-running Global energy demand
by India & China boom in Russia Developing economies almost double 2000 levels
Global Energy pass 40% of electricity
Demand Strong growth Deceleration and demand Electricity generation
In all regions maturation of EU passes 30,000 billion kWh

China overtakes the US

0,
as the world’s biggest 20% Renewable

Environmental emitter of CO2 Energy in Europe Global
Issues AC(_:eIerated investment Stationar_y fuel cells CO2 emissions
in carbon capture _ _contrlbute to _ reach 40 Gt
and storage distributed generation

Source: Frost & Sullivan

FROST ¢& SULLIVAN




Clean energy Market Drivers and Restraints
private equity
and investment

Limited growth

opportunities in portfolios Squpg;ﬁ:]ntrE:r;grm
established European focused on of the RE feed in  EXcitement about Climate
markets Africa tariff a new market with change Rising electricity
job creat.i(.)n policies and prices and
opportunities potential for power

binding RE generation
targets supply
shortages

Market Drivers

Market Restraints

Opportunistic

Uncertainty over behaviour and

High initial

capital costs Securing a PPA land issues and aflood a
and the lack of and the threat of Integrating local inexperienced
wind project Streamlining the quota systems skills developers

finance application
experience in . . process (NB
South Africa Grid connection ISMO) Note: The length of the arrows represent the degree of impact.

ISSues Source: Frost & Sullivan
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Capacity

Installed Available

- : : Unavailable Required Surplus
Country Sl ( A%?ﬁi‘étlyo) ( A%?ﬁi‘étlyo) Capacity % 10.2% )
Reserve
Angola ENE 1,187 930 / 724 798 132
Botswana BPC 202 190 |/ 553 609 -419
DRC SNEL 2,442 1,170 . 1,028 1,133 37
Lesotho LEC 72 70 4/ 116 128 -58
Malawi ESCOM 287 267 */ 260 287 -20
: EDM 233 174 J 435 479 -305
Mozambique
HCB 2,075 2,075 1/ 800 882 1,193
Namibia  NAMPOWER 393 360 71 451 497 -137
South Africa ESKOM 44,535 40,483 7/ 35,850 39,507 976
Swaziland SEC 70 70 1/ 204 225 -155
Tanzania TANESCO 1,008 780 4/ 705 777 3
Zambia ZESCO 1,812 1,200 44/ 1,604 1,768 -568
Zimbabwe ZEZA 2,045 1,080 #*/ 1,714 1,889 -809
Total 55,996 48849 7147 44444 48977 -128

FROST ¢ SULLIVAN 13
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There will be a shift in the
economy!

Move from energy intensive
industries to commercial and
services orientated industries

The key assumption is that

energy pricing will decrease

energy intensive industries and
promote less intensive
industries

Is this possible (taking into
consideration SA’s skills and

labour situation)?
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Low Cost Scenario

Baseload
Import Hydro
Mid-merit Gas 3% Baseload
4% Nuclear
Peaking OCGT 2%
9%
Peaking-
Bl Baseload Coal
Storage, Hydro a9l e
ot y 72%

Renewables
3%

Balanced Scenario
Baseload Baseload

Import Hydro Nuclear
- 14%

Mid-merit Gas
5%

Peaking OCGT
9%
Peaking-
Pumped
Storage, Hydro
6%  Renewables

16%

Baseload Coal
48%

Low Carbon

Baseload
Nuclear
12%

Baseload
Import Hydro
1%

Baseload Coal

Mid-merit Gas 36%

4%

Peaking OCGT
10%

Peaking-
Pumped

Storage, Hydro Renewables
5% 32%
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New Capacity Allocations

Baseload  Baseload Coal

Nuclear 9%
25% Renewables

33%

Baseload
Import Hydro
4%

Mid-merit Ga:
11%

Peaking-

Pumped

Peaking OCGT Storage, Hydro
14% 4%
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Imports
3%

Renewables / Co-
4%

Pump Storage

2000

CCGT
0%

OCGT

ti 1%
geng(r)/a: i : Nuclear
5%
Hydro
2%

Coal

85%
2020
CCGT

Imports .
4% =
. OCGT
Pump Storage
4% Nuclear

Renewables / Co-
generation
12%

Hydro
1%

3%

Coal
69%
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Imports
5%
Pump Storage

Renewables / Co- 2%

generation
0% Hydro
2%

2010
CCGT
0%
OCGT
6%

Coal
80%

Nuclear
4%

Imports
8%

Pump Storage
3%

Renewables / Co-
generation
17%

Hydro
1%

SULLIVAN

2030

CCGT

2% OCGT

Coal

45%

11%

Nuclear
13%




Growth 2020

OCGT 342 2467 621% 3487

Nuclear 1900 1900 0% 1900

Coal 31402 | 35284 12% 45147

Hydro 665 665 0% 665

Renewqbles / Co- 0 0 NA ﬁ
generation ~

Pump Storage 1400 1400
Imports 1138 2179
CCGT 0 0 \JAN

Total Installed

: 19% 65423
Capacity

FROST ¢& SULLIVAN
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OCGT

2010 - 2020 2021 - 2030 /’

Nuclear

Technology Type
% gy l'yp

Coal

. 9,600 . 80000 i—

Hydro

Renewables / Co-generation

Pump Storage

50000
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W Imports

60000
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L
70000
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Model 1: Vertical Utility and 1ISO Model 2: Transmiss  ion Company Model 3: Grid companies and 1SO

ISMO

Distribution Distribution Distribution
Companies Companies Companies
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Independent System Operator

| Transmission
Lack of Clarity on Off- Infrastructure and
take of REPPA Q Eskom Reliability

Transmission EIAs » . Grid Integrity

Industry
Challenges

No PPAs Signed to Maximum REFIT MW
Date Allocations

Source: Frost & Sullivan
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Plant Type Capital Costs (2009) R/kW Availability Lifetime
Pumped Storage 1,310 22% 50
OCGT 5,722 93% 25
Existing Coal (Large) 7,065 87% 50
Existing Coal (Small) 7,065 80% 50
Combined Cycle Gas 8,763 90% 25
Wind (30%) 16,424 30% 20
Landfill Gas 21,076 86% 25
Supercritical Coal 25,000 86% 30
Biomass 31,212 90% 25
PWR 37,445 84% 40
CSP Parabolic Trough 44,974 40% 30
Solar PV 50,042 23% 15
CSP Central Receiver 67,461 60% 30
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Wind Turbine Market: Market Share of Wind Turbine
Manufacturers (World), 2008

7% 12% B Gamesa
10% B GE Wind
W Vestas
N Goldwind
19% W Acciona
Sinovel
Siemens
T %% Repower
504 Suzlon
199% M Enercon
M Others

9%

3%

5% 404

Wind Turbine Market: Top Four Countries by Installed Wind
Capacity (Africa), 2008

10% 1%

M Egypt
549, l'-'lor.o.cco
W Tunisia

B South Africa

FROST ¢

Wind Turbine Market: Market Share of Wind Turbine
Manufacturers (Africa), 2000-2008

1200 2%
W Vestas
B Gamesa
MNordex
W Others

62%

Note: Others include Fuhrlander,Nordtank, Wincon and Ventis
Market share with reference to installed capacity

SULLIVAN

Wind Turbine Market: Installed Wind Capacity (Africa),

Installed Wind Capacity (MW)

600 q

500 A

400

2006-2008

2006 2007 2008

Year

Note: All figures are rounded; the base year is 2008.
Source: Frost & Sullivan
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Types

—» ¢ Monocrystalline

— + Polycrystalline

—» « Ribbon-based

e Amorphous
Silicon

» Microcrystalline
Silicon

—» * Dye-sensitized

> ——r—» ¢+ Organic

—>» « Hybrid

Source: Frost & Sullivan

Efficiency (%)

5,35;

5435;

5435;

,3*

7355
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Solar Water Heater Market: Revenues (South Africa),
2007-2014

450.0
400.0
350.0+
300.0

Revenues ($ 250.0+

150.0

100.0
50.0

0.0

407.9

2007 2008 2009
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“Green & Black”
Energy in China

A Nation on the Move
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Why Green & Black?
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China’s Green Commitment

“China’s commitment to developing clean energy technologies and

markets is breathtaking.”
-- Venture capitalist John Doerr + GE CEO Jeff Immelt in recent

Washington Post column

Generous Greentech Investor
 Government invests S9 billion / month in renewables.
e Chinato invest $1.5 billion for 36,000-acre wind farm in Texas.

Solar Water Heaters
 Used in 10% of Chinese homes

* 40M in 2007
* 2/3 of global market share

FROST ¢ SULLIVAN 48



China’s Black Legacy
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China relies heavily on coal

@ 2A A *?)
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Renewables are one of the key’s to China’s Climate Change
Policy

CHINA EMISSIONS TARGET

China should set firm targets to limit greenhouse gas emissions so they peak around 2030,
a new study by some of the nation's top climate change policy advisers
has proposed ahead of key talks on a new global warming pact
CARBON DIOXIDE QUTPUT POSSIBLE TOP 10 EMITTERS IN 2007*
From fossil-fuels, measured in billions of tonnes of pure carbon APPROACHES Of tossil-fuel carbon dioxide emissions,
3.47 in billions of tonnes
" : [\ Busess | EE  China IEEEEEEEYTTY
3.0 278 =4 as usual —
»s w2 241 = usa IEEEEETT
%5 2'13: “"”'-;:2- ; 5 “~— Low Carbon == Russia [l 0.432
5 14 / 194 %7 2.0\ S =  India I 0.43
o O'BV- 14  Low Carbon (@] Japan M 0.337
] E= Germany [l 0.210
0 E*0 Canada M 0.145
0 — 1 1 1 1 1 t =l L o
2000 2005 2010 2020 2030 2040 2050 - Britain M 0.145
The report proposes that emissions growth could slow [o!] 5. Korea M 013 .pp iy,
from 2020 and with a peak in output around 2030 ) Iran M 0.13 data
Sources: 2050 China Energy and C02 Emissions Report, Carbon Dioxide Information Analysis Center & 4 REUTERS
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Impact of Renewable Energy Legislation

25

15

R

10

Pre-2001 2006 2007 2008
Emall market REL setswind targets: | [5ept: Chinz establishes Maorch: China doubles
| |Veryfew players| [2010:5GW nan-hydro renewsable 2010 target to 10 GW
1 2020: 20 G\W capacity and generstion Aug:Wind Bass
Installed capacity targets for 2010 and 2020 prosram announced
| doublesto 2.6 GW :jnmzllle dtcagaﬂc g:r” Installed capacity
| s doublesto 12.2 GW
||Local Content Rule \:ﬂ
Pre-2003: Large developments must contain
at least 40% domesticallywsourced components

2003: Requirementincreased to 50%
2004 Increzsed to 70%, applicable to aff

2001 2002 2003 2004

2005 2006

turbinesinstalled inChina I

2007 2008

- 250%

- 200%

150%

- 100%

50%

O

mmmm Annual Capacity Additions (MW)

Cumulative Installed Capacity (MW

- YO Growth in Cumulative Installed Capacity
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Global Wind Energy Cumulative Capacity Growth

24% annual growth

A

74,051

59,084

47,620

39,341

31,100

Total Installed Capacity
(in MW)

23,900

17,400
13,600
0

10,20

6,100 7,600

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Year
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Asia Pacific Wind Energy Market

Total Installed Capacity
(in MW)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Year
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World Wind Market Share Evolution
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Asia vs. Europe Wind Energy Market

Total Installed Capacity

(in MW)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

B Asia B Europe
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“Go Big or Go Home”
Concentrated Solar

The Power of Light

Andasol 1

Nevada Solar One




Global CSP Pipeline




There are currently more than 900MW of CSP plants

In operation globally

(MW)

354
64
100
50
50

50

150
11
20

17

5
50

75

15
50
50

Technology
type
parabolic trough
parabolic trough
parabolic trough
parabolic trough
parabolic trough

parabolic trough

parabolic trough
central receiver
central receiver

parabolic trough

fresnel reflector
parabolic trough

parabolic trough

dish stirling
parabolic trough

parabolic trough

Name

Solar Energy Generating Systems
Nevada Solar One

Andasol 1 & 2 (50 MW each)
Puertollano (Ibersol Ciudad Real)
Alvarado |

Extresol 1

Solnova 1, 3 & 4 (50MW each)
PS10 solar power tower
PS20 solar power tower

Yazd integrated solar
power station

combined cycle

Kimberlina Solar Thermal Energy Plant
Palma del Rio 1

Martin  Next
Center

Generation Solar Energy

Maricopa Solar
Manchasol 1

Majadas 1

Country

USA
USA
Spain
Spain
Spain
Spain

Spain
Spain
Spain

Iran

USA
Spain
USA

USA
Spain
Spain

Location

Mojave Desert, California
Boulder City, Nevada
Granada

Puertollano, Ciudad Real
Badajoz

Torre de Miguel Sesmero

(Badajoz)
Seville
Seville
Seville
Yazd

Bakersfield, California
Cordoba
Florida

Peoria, Arizona
Ciudad Real

Céaceres



CSP Technology Overview
Installed CSP plant projections

Global Installed CSP Plants, 2009

Fresnel Solar Tower Dish
Reflector 5% Collector
1% 0%

Line Focusing Systems (2D) Point Focusing Systems (3D)

Parabolic Trough Solar Tower

Parabolic
Trough
94%

Global In_s_t_alled CSP Plants, 2015

L]
L4

¢ Collector =
s 20% ¢

Parabolic Dish Fresnel Parabolic
Reflector Trough
3% 64%

Linear Fresnel




PTC Project Analysis
CSP build costs comparison

Nevada Solar One

Andasol 1

PS 10

Built by Acciona in Nevada/USA

Built by ACS/Flasgol in

Built by Abengoa in

Andalucia/Spain Andalucia/Spain
64MWe 50MWe 11MWe
No storage 7 hours salt storage 30min Steam Storage

Solar Field Size = 375 000m?2

Solar Field Size = 510 000m?2

Solar Field Size = 75 000m?2

Cost = R2.4bn/64MW
Per MW = R37.5m/MW

Cost = R3.9bn/50MW
Per MW = R78m/MW

Cost = R0.6bn/11MW
Per MW = R54m/MW




Desertec

- Very large
potential

- Many sceptics
at present

- Will this be
similar to the

dependence on
Russian gas?

- T&D
Infrastructure
currently not
accommodating




Questions??







