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Global Sustainable Energy Investment (2008)

Asia & Oceania, 
24.2%

North America, 
30.1%

Europe, 29.7%

South America, 
12.3%

Middle East and 
Africa, 2.6%
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WindVentus Venture Fund GmbH & CoGermanyNordex AG (20%)41110

HydroSichuan Chuantou Energy Co LtdChinaErtan Hydropower Development Co Ltd4369

Windnpower renewable / RWE InnogyUKGreater Gabbard Offshore Winds 
Limited/

Scottish and Southern Energy plc

4968

WindSuzlon Energy LtdGermanyREpower Systems AG (29.9%)7697

SolarThe Bosch GroupGermanyersol Solar Energy AG8896

WindFormento de Construcciones y 
Contratas SA

SpainBabcock & Brown Wind Partners;

Babcock & Brown Limited

1,2325

WindMagnum Capital Industrial PartnersPortugalBabcock & Brown Wind Partners; 
Babcock & Brown Limited

1,4374

HydroGDF-Suez SAUSFirstLight Power Enterprises1,9033

WindScottish and Southern Energy plcUKAirtricity Inc2,1432

WindMarket PurchasePortugalEDP Renováveis SA (25%)2,7621

TechnologyAcquirer Name
Target 
Nation

Target Name
Value of 

Transaction 
($ million) 

No.

� 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
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2010 20202015Major 
Issue

Global Energy
Demand

China overtakes the US 
as the world’s biggest 

emitter of CO2 

2025 2030

Global energy demand
almost double 2000 levels 

Growth dominated
by India & China 

Global
CO2 emissions 

reach 40 Gt

20% Renewable
Energy in Europe 

Rising world oil prices 
dampen demand for 
liquid fuel after 2015 

Stationary fuel cells
contribute to

distributed generation

Accelerated investment
in carbon capture

and storage

Electricity generation 
passes 30,000 billion kWh

Continued acceleration
of coal-fired power

Acceleration of
natural gas

Coal reaches
almost 45% of energy
consumption, following 

growth in India and China

Environmental
Issues

Resurgence
of nuclear

Growth of natural gas
kept in check by high

gas prices

Deceleration and
maturation of EU

Long-running
boom in Russia

Strong growth
In all regions 

Developing economies
pass 40% of electricity

demand

Source: Frost & Sullivan

Significant  price 
decreases as a result 

of the credit crisisFuel Supply
And Costs
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Note: The length of the arrows represent the degree of impact.
Source: Frost & Sullivan

Market Drivers and Restraints

"�$�������
�����
���

��
������
���
�
�����������
� ��������
���
�����
����
����������

��

Limited growth 
opportunities in 

established European 
markets

Government 
support in the form 
of the RE feed in 

tariff
Climate 
change 

policies and 
potential for 
binding RE 

targets

Excitement about 
a new market with 

job creation 
opportunities

Clean energy 
private equity 

and investment 
portfolios 

focused on 
Africa

Market Drivers

Rising electricity 
prices and 

power 
generation 

supply 
shortages

Securing a PPA 
and the threat of 
quota systems

Market Restraints

High initial 
capital costs 

and the lack of 
wind project 

finance 
experience in 
South Africa

Uncertainty over 
land issues and 
integrating local 

skills

Grid connection 
issues

Streamlining the 
application 

process (NB 
ISMO)

Opportunistic 
behaviour and 

a flood a 
inexperienced 

developers
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-128489774444471474884955,996Total
-8091,8891,714#*/1,0802,045ZEZAZimbabwe

-5681,7681,6044#/1,2001,812ZESCOZambia

3777705 4/7801,008TANESCOTanzania

-155225204!/7070SECSwaziland

97639,50735,8507/40,48344,535ESKOMSouth Africa

-1374974517/360393NAMPOWERNamibia

1,193882800!/2,0752,075HCB

-305479435 ,/174233EDM
Mozambique

-20287260*/267287ESCOMMalawi

-581281164/7072LECLesotho

371,1331,028, /1,1702,442SNELDRC

-419609553;/190202BPCBotswana

132798724  /9301,187ENEAngola

Surplus 
(MW)

Capacity 
Required 

10.2% 
Reserve

Peak 
Demand 

2009

Unavailable 
Capacity %

Available 
Capacity 

(April 2010)

Installed 
Capacity 

(April 2010)
UtilityCountry
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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)?

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 Coal
72%

Baseload 
Import Hydro

3%Mid-merit Gas
4%

Peaking OCGT
9%

Peaking-
Pumped 

Storage, Hydro
7%

Renewables
3%

Baseload 
Nuclear

2%

Low Carbon

Baseload Coal
36%

Baseload 
Import Hydro

1%

Mid-merit Gas
4%

Peaking OCGT
10%

Peaking-
Pumped 

Storage, Hydro
5%

Renewables
32%

Baseload 
Nuclear

12%

Balanced Scenario
Baseload 
Nuclear

14%

Renewables
16%

Peaking-
Pumped 

Storage, Hydro
6%

Peaking OCGT
9%

Mid-merit Gas
5%

Baseload 
Import Hydro

2%

Baseload Coal
48%

New Capacity Allocations
Baseload 
Nuclear

25% Renewables
33%

Peaking-
Pumped 

Storage, Hydro
4%

Peaking OCGT
14%

Mid-merit Gas
11%

Baseload 
Import Hydro

4%

Baseload Coal
9%
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2010

Coal
80%

OCGT
6%

CCGT
0%

Nuclear
4%

Imports
5%

Renewables / Co-
generation

0% Hydro
2%

Pump Storage 
3%

2020

Coal
69%

OCGT
5%

CCGT
2%

Nuclear
3%

Imports
4%

Renewables / Co-
generation

12%

Hydro
1%

Pump Storage 
4%

2000

Coal
85%

OCGT
1%

CCGT
0%

Nuclear
5%

Imports
3%

Renewables / Co-
generation

0%

Hydro
2%

Pump Storage 
4%

2030

Coal
45%

Pump Storage 
3%

Hydro
1%

Renewables / Co-
generation

17%

Imports
8%

Nuclear
13%

CCGT
2% OCGT

11%
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30%8524149%6542319%4389536847
Total Installed 
Capacity

60%1896NA1185NA00CCGT

157%652817%253991%21791138Imports

0%273295%27320%14001400Pump Storage 

82%14168NA7768NA00
Renewables / Co-
generation

0%6650%6650%665665Hydro

-15%3851528%4514712%3528431402Coal

505%115000%19000%19001900Nuclear

165%923741%3487621%2467342OCGT

Growth2030Growth2020Growth20102000Year
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711 1,185 CCGT

3,989 360 Imports

-1,332 Pump Storage 
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--Hydro
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Industry 
Challenges

Independent System Operator

Transmission 
Infrastructure and 
Eskom Reliability

Grid Integrity

Maximum REFIT MW 
Allocations

No PPAs Signed to 
Date

Transmission EIAs

Lack of Clarity on Off-
take of REPPA

Source: Frost & Sullivan 
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3060%67,461CSP Central Receiver

1523%50,042Solar PV

3040%44,974CSP Parabolic Trough

4084%37,445PWR

2590%31,212Biomass

3086%25,000Supercritical Coal

2586%21,076Landfill Gas

2030%16,424Wind (30%)

2590%8,763Combined Cycle Gas

5080%7,065Existing Coal (Small)

5087%7,065Existing Coal (Large)

2593%5,722OCGT 

5022%1,310Pumped Storage

LifetimeAvailability Capital Costs (2009) R/kWPlant Type
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2nd Generation PV

3rd Generation PV

1st Generation PV

Technology

Development

Technology

Maturity

Technology

Decline

Research and Development Commercialisation

Source: Frost & Sullivan
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• Microcrystalline
Silicon

• Amorphous 
Silicon

• Dye-sensitized

• Organic

• Hybrid

Efficiency (%)

• Monocrystalline

• Polycrystalline

• Ribbon-based
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Why Green & Black?
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China’s Green Commitment
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China’s Black Legacy 
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China relies heavily on coal
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Renewables are one of the key’s to China’s Climate Change 
Policy 
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Impact of Renewable Energy Legislation
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Global Wind Energy Cumulative Capacity Growth
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Asia Pacific Wind Energy Market
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World Wind Market Share Evolution
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Asia vs. Europe Wind Energy Market
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“Go Big or Go Home”
Concentrated Solar 

“Go Big or Go Home”
Concentrated Solar 

The Power of LightThe Power of Light

SEGS Nevada Solar OneAndasol 1
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Global CSP Pipeline
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SevilleSpainPS10 solar power towercentral receiver11

CáceresSpainMajadas 1parabolic trough50

Ciudad RealSpainManchasol 1parabolic trough50

Peoria, ArizonaUSAMaricopa Solardish stirling1.5

FloridaUSAMartin Next Generation Solar Energy 
Center

parabolic trough75

CordobaSpainPalma del Rio 1parabolic trough50

Bakersfield, CaliforniaUSAKimberlina Solar Thermal Energy Plantfresnel reflector5

YazdIranYazd integrated solar combined cycle 
power station

parabolic trough17

SevilleSpainPS20 solar power towercentral receiver20

SevilleSpainSolnova 1, 3 & 4 (50MW each)parabolic trough150

Torre de Miguel Sesmero 
(Badajoz)

SpainExtresol 1parabolic trough50

BadajozSpainAlvarado Iparabolic trough50

Puertollano, Ciudad RealSpainPuertollano (Ibersol Ciudad Real)parabolic trough50

GranadaSpainAndasol 1 & 2 (50 MW each)parabolic trough100

Boulder City, NevadaUSANevada Solar Oneparabolic trough64

Mojave Desert, CaliforniaUSASolar Energy Generating Systemsparabolic trough354

LocationCountryNameTechnology 
type(MW)

There are currently more than 900MW of CSP plants 
in operation globally
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CSP Technology Overview

Installed CSP plant projections

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

Parabolic Trough Solar Tower

Linear Fresnel Parabolic Dish

Global Installed CSP Plants, 2009

Solar Tower
5%

Fresnel 
Reflector

1%

Parabolic 
Trough

94%

Dish 
Collector

0%

Global Installed CSP Plants, 2015

Dish 
Collector

20%

Parabolic 
Trough

64%

Fresnel 
Reflector

3%

Solar 
Tower

13%
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PTC Project Analysis

CSP build costs comparison

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

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

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

PS 10Andasol 1Nevada Solar One

Solar Field Size = 75 000m²Solar Field Size = 510 000m²Solar Field Size = 375 000m²

30min Steam Storage7 hours salt storageNo storage

11MWe50MWe64MWe

Built by Abengoa in 
Andalucia/Spain

Built by ACS/Flasgol in 
Andalucia/Spain

Built by Acciona in Nevada/USA
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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??
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