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Global Policy Drivers

e Energy Security
e Economic Development

e Environmental Protection
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Imbalance Between Reserves & Consumption
Oil Reserves (Jan 1, 2010, billion barrels)

Middle East | | 753

Morth America 194

Central & South America I 135

Africa ] |119
Eurasia | |100

Asia :l 40 World Total:
1.354 Billion Barrels
Europe ] 12
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Source: Off & Gas Journal.
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International Oil Price Assumptions
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, Source: IEA, World Energy Outlook 2014, Scenario assumptions for the following slides.
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Change in energy production by region in the
New Policies Scenario, 2012-2040
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‘ Source: IEA, World Energy Outlook, 2014
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Achieving the 2°C goal requires rapid
decarbonisation of global energy
Average annual change in CO, intensity in the 450 scenario

6% -

5% -
A four-fold

49 _ increase needed

3% -
2% -

1% -

0% |
1990-2008 2008-2020 2020-2035

Carbon intensity would have to fall at twice the rate of 1990-2008 in the period 2008-2020
& almost four times faster in 2020-2035

i € OECD/IEA 2010
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Different

Vehicles: Efficiency, Bio- fuels,

Hydrogen Fuel Cells - regions - resources
- markets - preferences
- scale-up - technology

requirements timing
- infrastructures

Bio-Fuels and Power

Zero Net Emission Bldgs.,
Industrial Efficiency, CHP

&r Power Generation IV Carbon (CO,) Sequestration Advanced Power Grids
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Key technologies for reducing global CO2 emissions

60

Nuclear 8% (8%)
Power generation efficiency and fuel switching 3% (1%)
e Reneviables 21% (23%)
o 50
5 | End-use fuel switching 12% (12%)
E i CCS 14% (17%)
[
Q z
D el
. End-use fuel and electricity efficiency 42% (39%)
5§ 30 -
v
2
S 20 2 DS
10
0 | | | |
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Numbers in brackets are shares in 2050. For example, 14% is the share of CCS in cumulative emission reductions through 2050.
(IEA, 2012c.)
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Average annual electricity capacity additions to 2050
needed to achieve goals

M Presentrate B Gaptoreach BLUE Map

Coal-fired with CCS
Gas-fired with CCS

Nuclear

35 plants (500 MW)

20 plants (500 MW)
Historical high I 30 plants (1 000 MW)

2/3 of Three Gorges Dam
200 plants (50 MW)

12 000 turbines (4 MW)
3600 turbines (4 MW)

Hydro
Biomass plants
Wind-onshore
Wind-offshore

Geothermal 45 units (100 MW)
Solar PV 325 million m2solar panels
Solar CSP 55 CSP plants (250 MW)
0 10 20 30 40 50
GW/yr
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International Patents Worldwide, 1978-2006
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Source: UNEP-EPO-ICTSD Report, Bloomberg New
Note: Three-year maoving average, normalised to 1.0in 1978 Energy Finance



International Clean Energy Patents, 1978-
2006, Top 15 Countries by No. Patents

Japan 4672
US s D 508
Germany | 2,391
South Korea |Wess==== 335
France == 607
UK == 560
ltaly 272
Netherlands 236
Canada 233
Taiwan 195
Switzerland 179
Denmark 177
Spain 174
China ™ 143
Austria | 137 | | |
1,000 2,000 5,000

Note: Patents ordered by country of invention

Source: UNEP-EPO-ICTSD Report, Bloomberg New

Energy Finance
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Cost competitiveness?
Think about levelized cost!
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Levelized Costs: Best New Wind VS New Coal
(S/MWh)

Perception:
Wind 120 New coal must cover cost of capital
New coal requires advanced
Coal 30 pollution control
Wind turbines back to 2005 prices,
: but now perform much better
Reality:
Wind bankability has driven down
Wind 65 cost of capital
Coal suffers from carbon price risk
Coal 68
g ..................................................................................................................... Source; Bloomberg New Energy Finance
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Wind Turbine Price Index (EUR M/MW)
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‘ Note: WTPI is wind turbine price index, WTPI excl. comm. is adjusted for commodity prices Source: Bloomberg New Energy Finance, Extool, Lawrence
et U Berkeley Laboratory
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PV Module Experience Curve (S/W)
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* historic prices ——experience curve MW (log)
4 Chinese c-Si module prices B First Solar thin-film module cost
— Thin-film experience curve
Notes: Inflation adjustment using US PPI, R2 of ¢c-Si regression = 0.94, R2 of FSLR regression =
‘ 0.95 Source: Bloomberg New Energy Finance, FSLR filings
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Forecast Large PV Project Capital Cost, 2010-
20 (S/W)

$3.02

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
B Module ™ |nverter ™ Balance of plant ™ Engineering, procurement & construction ™ other

Note: Based on historical experience curves for crystalline silicon modules and other

components, and the prices in the mature German market. 2010 dollars. Assumes Bloomberg
New Energy Finance short-term build forecasts to 2013, 20%new build growth after that. =~~~ Source: Bloomberg New Energy Financ
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Global Asset finance of renewable energy, (SBN)
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, Source: Bloomberg New Energy Finance
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Renewable projects overview financed in
2014 (MW)
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Renewable projects sector breakdown
financed in 2014 (MW)

Solar (1637) 32,549.3

Small hydro (30) 512.7

———Geothermal (7] 847.0
Biomass B Waste (67) 1,965.9

Wind (1037) 53,5?5.1-J|I .
(): Number of projects

Source: Bloomberg New Energy Finance
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China Renewable Energy Scaling-Up Program

e |nitiated in 2014 (a four year project)

e GEF $27.2 million

e Co-financing $444.1 million

e Targeted GHG emission reduction: 78 million tonnes of CO,eq

*mmmmwgi

China Renewable E rgv. Scale-up Program phi
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Asset Finance For New Build Clean Energy —

China

United States
Brazil
Germany
Italy

Spain
Canada

India
Belgium
Mexico
United Kingdom
Australia
Portugal
Pakistan
Poland

Top 15 Countries, 2010 (SBN)
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Note: Total values include estimates for undisclosed deals Source: Bloomberg New Ener% Finance



Renewable projects country breakdown financed
in 2014 (MW)

China (1064) 49,253.9

~Chile (17] 581.0
-rCanada (59) 1,820.1
~Burundi {1) 48.0
FBulgaria (1) 15.0
~Brazil (81] 1,954.2
-Bolivia (1) 5.0
FBelgium (1) 120.0
!—Eelarua f1) 3.7

] ~Bahrain (1) 5.0

Azarbaijan (2] 5.6
Austria (10) 216.8
Australia (7) 23.4

Algeria [2) 248.0
Uruguay (7]} 278.7

Denmark (4] 239.0
Egypt (1) 120.0
Finland {10) 451.0
France (53] 1,469.8 —,
Germany (162) 2,821.0 =M%

HlUnited States (271 Ei?50.8
Guatemala (2} 109.0

; A F United KinEdum (1947 4,194.3
/ ~Turkey (22) 667.9
\ z’/_EWEdEH (13) 472.2
N
Honduras (4) 131.5 3 j

Hong Kong (1) 201.0

Hungary (1) 200.0
1 India (124) 3,228.6

South Africa (11) 939.5
Portugal (18] 423.4
Poland [12) 665.6

Philippines [21) 285.4
Panama (&) 241.0

Indonesia (4] 376.6 ——__
Ireland (3] 188.0

] e —Pakistan (3] 200.0
Israel (3) 132.8— _

- MNetherlands (3] 1,092.7
T Mexico (13) 737.9
Italy (8] 138.2 Korea (Republic) {13) 224.56
L__=p=n(470) 299207 |

Kenya (2) 710.5

D :Top 5
(): Number of projects
Source: Bloomberg New Energy Finance
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Drivers of Solar Investment Growth, (SBN)

EUROPEAN
ROOFTOP SOLAR

51.1
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210 /
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‘ Source: Bloomberg New Energy Finance
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Global investment in renewables-based power
capacity by source
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Top 10 Global PV Cell Manufacturers 2006,
2010 (By Capacity)

2006 2010

Company Country Capacity (MW) Company Country Capacity (MW)

7Kyocera  lJapan | 180
B.Motech  |Tawan | 600
9.Gintech __ [Tawan_ | 600 |

{

I Europe [ US [ China [ Other Asia

| Note: ‘Capacity’ counted as either crystalline silicon cell or thin film module. Source: Bloomberg New Energy Fina company
- TF is thin film an cements



Top 10 Global Wind Manufacturers 2005,
2010 (By Production)

2005 2010

Company Country Production (GW) Company Country Production (GW)

Gvesss  |enmar | 32
Goewma us_ | 6o
S amesean | 1o
S Semens_[oommare |11
CSwon  lnam | 05 foswon mam | 35
T.repower _cemany | 00

I Europe [ US [ China I Other Asia

Source: Bloomberg New Energy Finance



New Energy Pioneers

designs, develops, builds and sells large-scale solar thermal
power systems

BrightS<urce

developed an advanced fermentation process to convert
green | biologics readily available waste and agricultural by-product feedstocks
into high value chemicals and biofuels.

has pioneered the creation of Polyhydroxyalkanoate (PHA)-
X MGTGIDO"X' based plastics and chemicals, which will enable the
D displacement of petroleum-based feedstocks.

is an end-to-end renewable energy solutions integrator. The

!
“"‘;{‘ company is commercializing off-grid power systems through
minﬁfr_ique small-scale hybrid renewable energy storage using flow
- batteries.

the New Energy Finance Summit in New York, themed ‘Innovation’.

gef GLOBAL ENVIRONMENT FACILITY www.theGEF.org
INVESTING IN OUR PLANET 31

g The 2011 New Energy Pioneers were unveiled on the opening day of



Thank You!

Dr. Robert K. Dixon
Leader, Climate & Chemicals Team

Email: rdixonl@thegef.orqg

Tel: 202 473-2340

Website: wvw. TheGEF.org

&

QEf GLOBAL ENVIRONMENT FACILITY www.theGEF.org
INVESTING IN OUR PLANET 32



