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Report Development
(e ) HERE

® Report designed to compile existing factual information about markets, investments,
and policies. No analysis, recommendations, or conclusions.

(IRTED) g HHENINIL RO T SCstMBURH A7 Ll . Aot ik

o

® Report based on research, data, interviews, and review by over 100 contributors from
around the world, from February to September 2005.

(IR T H A 100 2451755 T 2005 4 2 HE 9 HIWEsY, 3R, SRijfegd

® Sponsored by the REN21 Renewable Energy Policy Network and German government.
Eric Martinot is Lead Author and Research Director. Worldwatch Institute and GTZ are
producer and publisher.
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Figure 10: Annual Investment in Renewable Energy, 1995-2004 (billion dollars)
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Global Market Overview — Power Generation

ERRTIM - K H

® Renewable power capacity totals 160 GW worldwide (excluding large hydropower).
This is 4% of total global power capacity.
T LT A e A LA BN 160GW (R4 kK HD) | (5 A ER ML B 4%

® Developing countries account for 44%, with 70 GW.
RIEFEZE Y 44%, K TO0GW.,

® China has the largest installed capacity of any single country, with 37 GW, followed by
Germany, the United States, Spain, and Japan.
FEEFTE B PR E RN, O 3TGW, HURMEE, EE, wIEF, HAS
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Figure 5: Renewable Power Capacities in 2004 (GW) for Developing Countries,
EU, and Top Five Individual Countries (excluding large hydropower)
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Renewable Electric Power Capacity, GW existing as of 2004

World | Developing

Technology Total | Countries |EU-25| China | Germany | U.S. | Spain | Japan
Small hydropower 61 39 13 34 1.6 3.0 1.6 3.5
Wind power 48 43| 34.2 0.8 16.6 6.7 8.3 0.9
Biomass power 39 22 8 2.3 0.9 7.2 03| >0.1
Geothermal power 8.9 4.5 0.8 <0.1 0 2.5 0 0.5
Solar PV-grid 1.8 0 0.9 o) 0.7 0.1 0 0.8
Solar thermal pwer 0.4 0 0 0 0 0.4 0 0
Ocean (tidal) power 0.3 0 0.3 0 0 0 0 0
Total renewable 160 70 57 37 20 20 10 6
power capacity

(excl. large hydro)

For comparison:

Large hydropower 740 330 90 70 n/a 90 n/a 45
Total electric power | 3,800 1,400 580 440 n/a| 860 nfa| 260

capacity
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/INIKH 61 39 13 34 1.6 3.0 1.6 3.5
K ige 48 43| 34.2 0.8| 16.6 6.7 8.3 0.9
W) e 39 22 8 2.3 0.9 7.2 0.3] >0.1
HhFEE 8.9 45| 0.8 <0.1 0 2.5 0 0.5
RKBHBE AR A (G 1.8 0| 0.9 0 0.7 0.1 0 0.8
N BH e F R H 0.4 0 0 0 0 0.4 0 0
R CGRlRED 0.3 0| 0.3 0 0 0 0 0
A] A AR R LS EA LA

BRI k) 160 70 57 37 20 20 10 6
55 T ) e Lh

KIKH, 740 330 90 70 n/a 90 n/a 45
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Global Market Overview — Power Generation
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® The fastest growing energy technology in the world is grid-connected solar photovoltaic
(PV), growing by 60% per year from 2000-2004. Most of this covers rooftops in Japan
(200,000), Germany (150,000), and the US (20,000).

HF b H Ay s P E AR FE K FH BE BRIl (PV) , 2000-2004 HHR)SFEHE K50
60%. LEENHTHA (2007 , #HE (15 J7) MEE (2 ) KB RRE,

® Second is wind power, which grew by 28% per year, led by Germany, with almost 17
GW installed as of 2004.

HROE R, FERKZ 4 28%, 2004 4F4HE[E LLIT 17GW (R3S HEAE & A7 .
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Figure 3: Solar PV, Existing World Capacity, 1990-2004 (MW)
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Figure 6: Wind Power Capacity, Top 10 Countries, 2004 (MW)

18,000

B Added in 2004

16,000

14,000

12,000

10,000

8,000

6,000

4,000

2,000




K2 : B4R EE

FHHFHEKE |, 2000-2004

Figure 2: Average Annual Growth Rates of Renewable Energy Capacity, 2000-2004
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Global Market Overview — Hot Water/Heating
ERRTT - HoK AL

® Rooftop solar collectors provide hot water to nearly 40 million households worldwide,
most of these in China

KFHBERURER N =TT 4 Tk (ZHEOTHE KR $EHUK.

® Biomass-fueled heating provides five times more heat worldwide than solar and
geothermal combined.

A ORI R EE K RH BEA L FARE LR K 5 e
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Figure 7: Solar Hot Water/Heating Capacity Existing in 2004
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Global Market Overview — Biofuels

IR - ZBE AT A 5

® Production of biofuels (ethanol and biodiesel) exceeded 33 billion liters in 2004, about 3
percent of the 1,200 billion liters of gasoline consumed globally.
W FREL CAEERIAEYSEMD 2004 A4 s 330 14T, AG AT M E
(12000 1271) 11 3%

® Ethanol provided 44 percent of all (non-diesel) motor vehicle fuel consumed in Brazil in
2004
[ 7Y 2004 4 44 % [RAS B IREL A SEE

® Ethanol was being blended with 30 percent of all gasoline sold in the United States.
5[ 30 % HIVUHIB I L8F
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Figure 9: Fuel Ethanol Production, 2000 and 2004 (billion liters/year)
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Investment Flows

i

Large commercial banks are starting to notice renewable energy, and several are
adding renewable energy investments to their lending portfolios.

KENMVARTT I UG SE vl F AR, A L8 A I IRt f2E REISBE BT AT D9 A Fr 43¢ 28 7
7] o

Major investments and acquisitions have been made in recent years by leading global
companies, such as GE, Siemens, Shell, BP, Sanyo, and Sharp.

H KA, G, vy, e, s, =M, EFEA RER IR

Five of the largest electrical equipment and aerospace companies in China have
decided to enter the wind power business.

o [ B K A8 B2 M 28 W] P I Tk 2 e #E 42 KUK

About $30 billion was invested in renewable energy worldwide in 2004. Investment in
large hydropower was an additional $20-25 billion.

2004 SE{HF ] HAE BRI 200 300 145 uibdh, R/KHLRBE o 200-250 143 7C,



Investment Flows (continued)
| (20

® 3$500 million per year for renewable energy goes to developing countries from KfW,
World Bank, GEF, and many other donors and programs.

TR WAT, HARAT, RRAEIRIE 5 LA H A — S8R I8 5 RN H 34 7] e Hh 1R K
T AT 2 REJR I H $5F 514570

® Government support for renewable energy was on the order of $10 billion in 2004 for
the United States and Europe, including budget funds and policy support.

5 [E AP 2004 4555 AT 2L B I BURN SCFFAE 100 1450 Tuiy s, B B8 S FBUR
SCHFo

® US and Europe provide more than $700 million per year for research and development.

o R AN R EEE AL A USSR 7 102 26Tt



Policy Landscape

BURAXI

At least 48 countries worldwide now have some type of renewable energy promotion
policy, including 14 developing countries.

A8 NMEF, & 1A NKRETES, O et Al f#2E R A BUR.

By 2005, at least 32 countries and 5 states/provinces had adopted feed-in policies,
more than half of which have been enacted since 2002.

#F 2005, F/b 32 NMEZFEH 5 ANE KA TIWEE (B RS Bok, —FL bmT
2002 4,

In 2005, China adopted its own feed-in policy, becoming only the sixth developing
country to do so.

2005 4F, HrEEE 7 HM R (AR BUR, O S NS R BOZ S ) R R
e

At least 32 states or provinces have enacted RPS policies, half since 2003. Six
countries have enacted national RPS policies since 2001.

/b 32 NEXEIE T T AR B E, LA T 2003, 6 MEZFK M 2001 RS
=] Y ) PN SEA T R] AR BE YR BRI T -



Table 4. Renewable Energy Promotion Policies

R 4. HEBEIFAE IR R RIIBUR

Country Feed- |Renewable |Capital Investment | Sales tax, |Tradable Energy Net Public Public

R in portfolio subsidies, |excise, or |energy renewable |production |Metering |investment, |competitive
tariff |standard |grants, or |other tax |tax, VAT |energy payments/ | tE loans, or bidding
g [psnksdE |Rebates |credits reduction |certificates |[tax credits financing PR B
s DEASKMU | BBtk IR R BEEE TS | AR AN NIB B

L Bl B VA Fr

Developed and transition countries (34) KixE R &S EEEK

Australia X X X X

Austria X X X X

Belgium X X X X X

Canada (*) (*) X X X (*) X *)

Cyprus X X

Czech Republic | X X X X X X

Denmark X X X X

Estonia X X

Finland X X X X

France X X X X X X X

Germany X X X X X

................ and 23 other developed and transition countries K 23 M HEXKEERK

Developing countries (14) KEHEZF

Argentina X X

Brazil X X

Cambodia X

China X X X X X X

Costa Rica X

Guatemala X X

India *) *) X X X X X

Indonesia X

Mexico X X

Nicaragua X X

Philippines X X X

Sri Lanka X

Thailand X X X X

Turkey X X
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Figure 12: Cumulative Number of Countries/States/Provinces Enacting Feed-in Policies
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Figure 13: Cumulative Number of States/Provinces/Countries Enacting RPS Policies
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Policy Landscape (continued)

BURAR] (82

® Mandates for blending biofuels into vehicle fuels (5-10%) have been enacted in at least
20 states/provinces worldwide, including: Ontario (Canada), Hawaii, Minnesota,
Montana (US), Heilongjiang, Jilin, Liaoning Henan (China).
/D20 MEZHIX, HE: 2 Rig ONERD , HJECR, WJeinik, 52 RE (G
D, MBI, EHAK, 07, W (RED , e TYREREBIRAEYEEL (5-10%) 1
M

® Brazil has been the world leader in promoting biofuels. All gasoline must be blended
with ethanol and gas stations sell both pure ethanol and ethanol blends.

PG AL HE AL T THOEAE T AT 41 . BT A VOl B e G %, Ik 240 A
& LEETM

® There are more than 4.5 million green power consumers in Europe, US, Canada,
Australia, and Japan (Europe 3.9 million, US 500,000, Australia 70,000, Japan 60,000,
and Canada 10,000).
BRPH, S, I, ORI H A Zr s ) e 17 450 )3 (BRH 390 J7, SE1H
50 Jj, WAAL 70 )5, HA 6017, MEK1L D .



Policy Landscape (continued)
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® Municipalities around the world are also setting targets for future shares of renewable
energy. Some cities have established CO,-reduction targets.

7 b2 BRI AESE rT R R R H bR Horh— 285 T AR klE H A



Table 7: Selected Major Cities with Renewable Energy Goals and/or Policies

R 7. A AT AR B AR EREBUR A K3

Renewable |CO, Policies |Policies |Urban

energy reduction |for solar |for solar |planning,

goals goals hot water |PV KFH |pilots
City A A RRYR | CO, e | RPHBEH | gedeihel | OTHLRI, 70
2] H % L KBBOR |whEsg | HELE
Adelaide, Australia X X X
Barcelona, Spain X X X X X
Cape Town, South Africa X X X
Chicago, USA X
Daegu, Korea X X X
Freiburg, Germany X X X X
Goteborg, Sweden X
Gwangju, Korea X X X
The Hague, Netherlands X
Minneapolis, USA X X
Oxford, UK X X X X X
Portland, USA X X X X X
Qingdao, China X
Santa Monica, USA X
Sapporo, Japan X X
Toronto, Canada X
Vancouver, Canada X




Policy Landscape (continued)

BURAR] (82

® Policy targets exist in at least 45 countries worldwide, including 10 developing countries,
all 25 EU countries, and many states/provinces in the US and Canada.

45 MEZ, 10 AP ES, 4Rl 25 DB E S, SRERINSER 2 HON, HilE 1K
FH PR

® China has a proposed development target of 10 percent of total power capacity by 2010.
This target would mean 60 GW of renewables capacity by 2010, two-thirds more than
today’s 37 GW capacity.

T E WD RAR S| 2010 FE A] FAE RRUR AL A ] o BLECR LA R 10%, 183
60GW, IXEMFE L HA 37GW 9N T =432 UL k.
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Figure 11: EU Renewable Energy Targets -- Share of Electricity by 2010
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Table 3. Non-EU Countries with Renewable Energy Targets

Country Target(s)

Australia 9.5 TWh of electricity annually by 2010

Brazil 3.3 GW added by 2006 from wind, biomass, small hydro

Canada 3.5% to 15% of electricity in 4 provinces; other types of targets in 6 provinces
China 10% of electric power capacity by 2010 (expected 60 GW); 5% of primary

energy by 2010 and 10% of primary energy by 2020

Dominican Rep.

500 MW wind power capacity by 2015

Egypt 3% of electricity by 2010

India 10% of added electric power capacity during 2003-2012 (expected/planned)

Israel 2% of electricity by 2007; 5% of electricity by 2016

Japan 1.35% of electricity by 2010, excluding geothermal and large hydro (RPS)

Korea 7% of electricity by 2010, including large hydro, and 1.3 GW of
grid-connected solar PV by 2011, including 100,000 homes (0.3 GW)

Malaysia 5% of electricity by 2005

Mali 15% of energy by 2020

New Zealand 30 PJ of added capacity (including heat and transport fuels) by 2012

Norway 7 TWh from heat and wind by 2010

Philippines 4.7 GW total existing capacity by 2013

Singapore 50,000 m2 (~35 MWth) of solar thermal systems by 2012

South Africa 10 TWh added final energy by 2013

Switzerland 3.5 TWh from electricity and heat by 2010

Thailand 8% of total primary energy by 2011 (excluding traditional rural biomass)

United States

5% to 30% of electricity in 18 states (including DC)




R 3: AR RK 2 5O AT A2 E R A H A

ESE H A%

WRRH I 2010 FFAE R L EIA R 9. 5TWh

A - FE IR 2006 I J) . EYIBTRE . NKH R FBEHLA IR R 3. 3GW

JIEPN Horp 4 B n FAERER R AN A B R AE B R LeBA 3] 3. 5% -15%; HiAth 6 WA AN H bx

[ 2010 “FIA R4 [F B B I ZEHLA 1 10% (LT A 60GW) 5 2010 4E7E—IRBEJR BT 5 LUl iE 2 5%,
2020 I8 3] 10%

ZAKJEMILAIE | 2015 4F X)L A FEIA 2] 500MW

Y 2010 7] FRAE BRI & LB o B Ak 2] 3 9%

ENNi° 2003-2012 4 [AHT 9 & LB =) 10% CRnil slvt-KiD

LA ] 2007 SE V] FAE BRI A HL T o LA B 295 2016 4 Lk 31 5%

H A 2010 SE V] FEAE REYR R HL AT 5 LU iR 2] 1. 35% , ANEISH AR R FAIK HL On 7528 Be YR e 4076

] mmiﬂﬁ%%ﬁﬁ%%ﬁwmﬁﬁ7%,@%ﬁm%;mnﬁkﬁ%%ﬁ#%ﬁ%ﬁﬂ@%tﬂ
1. 3GW, #5100, 000 /' F* DGR R FRBEHL A & (0. 3GW)

P i 2005 ] FEAE BRI & HL BT o B AG IR 2] 5 9%

o 2020 T FRAE BRUR BT 7 LU A 2] 15%

A 2012 SEBE NI BENL 25 0k 2 30PT (B M e RIS kD)

2 2010 A FH A FI XL BB 2] 7TWh

E[FE 2013 B ARHLA BRIA F] 4. TGW

Hrmgk 2012 S KFHREAFA AR ] 50, 000 V42K (Z12h 35MWth)

F2EIE 2013 SE38 0 i) 263w FH g2 21 10TWh

By -t 2010 4 & H B I EE L F] 3. 5TWh

RH 2011 4F v FRAE BRIV AE — YR BEUE T (T EL iR 1) 8% (ANELHE R AL S AR A FH i A 2B ) I i

e
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Comparison of China with International Targets

Hh M AT AR RE R I H b5 [ B i B A

Target
H#x

Share of primary energy from
renewables

A PR REVRAE — IR BEYR P A LB

Share of electricity from
renewables

A FAE REYR K FELAD AR

China development target
R H bR (0120 5 AR)

5% by 2010 and
10% by 2020
2010 FiL 2] 5%
2020 41k 2 10%

10% by 2010 and
20% by 2020

2010 1121 10%
2020 41521 20%

EU target 12% by 2010 21% by 2010

R H 2010 ik 3] 12% 2010 ik 3 21%

U.S. state-level targets 5-30% by 2010-2012

I X H b 2010-2012 F:[a)i5 F) 5-30%
Canada province targets 1% to 15% by 2010

K E K Hbr 2010 Fis%] 1-15%
Thailand target 8% by 2011

Z&E H bp 2011 Hik 3 8%

Korea target

5[5 H A5

7% by 2010
2010 AR 7%




Rural (Off-Grid) Renewable Energy
RN (EM)D W HARRK

® Renewable energy, especially small hydropower, biomass, and solar PV, provides
electric power, heat, motive power, and water pumping for tens of millions of people in
rural areas of developing countries.
AR RRYR, Al N KHL, AEIRE,  RBHAREGAR iR D A i vp [ S LT T vk ARk
ANAsRfer, #, 3, BUK

® Renewables serve agriculture, small industry, homes, schools, and other community
needs.

AR R IR G T A, N T, g, RN AL o/ sk

@ 16 million households cook and light their homes with biogas, and 2 million households
use solar lighting systems.

1600 JJ Z A FH VRS AR AN B, 200 J7 K el F K PH e e BH R 48



Table 8:

Common Existing Applications of Renewable Energy in Rural (Off-Grid) Areas

Energy services

Renewable energy applications

Conventional
alternatives

Cooking
(homes, commercial stoves
and ovens)

biomass direct combustion (fuel wood, crop wastes, forest
wastes, dung, charcoal, and other forms)

biogas from household-scale digester

solar cookers

LPG,, kerosene

Lighting and other small
electric needs

(homes, schools, street
lighting, telecomm, hand
tools, vaccine storage)

hydropower (pico-scale, micro-scale, small-scale)
biogas from household-scale digester

small-scale biomass gasifier with gas engine
village-scale mini-grids and solar/wind hybrid systems
solar home systems

Candles, kerosene,
batteries, central
battery recharging,
diesel generators

Process motive power
(small industry)

small hydro with electric motor
biomass power generation and electric motor
biomass gasification with gas engine

Diesel generators

Water pumping
(agriculture & drinking)

mechanical wind pumps
solar PV pumps

Diesel pumps

Heating and cooling

(crop drying and other
agricultural processing, hot
water)

biomass direct combustion

biogas from small- and medium-scale digesters
solar crop dryers

solar water heaters

ice making for food preservation

LPG, kerosene,
diesel generators
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Sidebar 1: Bonn Action Programme in International Context

7R 1. HRE R T REEATEH R

Metric Bonn Action Programme Content Global Context (2004)

=t B EATEI R AR EIRE R (2004)

1. Installed Adds 163 GW of renewable electricity Existing capacity of renewable energy is 160
capacity capacity. GW plus 720 GW for large hydro

B E #hn 163GW AJ A= gk A B R AR ek LA FE ot 160 GW,

720 GW R /K H,

2. Investment

Implies total investment of $326 billion.

Global annual investment in renewables is

iy RIREE 3260 14320 S P $30 billion plus $20-25 billion for large hydro
GBRn] A REIR BT 300 1230t Nk
200—250 123 TT Y R AUK HL I #35%

3. CO, Implies CO; reductions of 1.2 billion CO; reduction from renewables is 0.9 billion

emissions tons/year by 2015. tons/year plus 3.7 billion tons/year from

TEAL BRI | EWAE B 2015 AR EFTERIREE | large hydro R A BEERD T AR ARER R HRIX

N 12 A2 A 9ACHE, I R AR K > 37 A2/

) AR R

4. Donor Donor financing over $50 billion $500 million/year flowing to developing

financing FHIUG 7% 4 SRR 500 123570 countries.

T B < SR 540 Tul RN K EH K

5. Access to | Endorses MDG goal that up to 1 billion | Tens of millions of rural homes served by

electricity in people could have access to energy small hydro, 16 million using biogas, 2

rural areas services from renewables by 2015 million with solar home lighting

RIS GO | 255 MDG Hix, RI2| 20154, #4310 | LT RN FKER 2] 7 /NKERSS, 1600

ACN RT3 21 AT 7 BEY ) R 55

SRR, 200 J5 904 KBH BE S e I




Conclusion: Strong Trends and a Significant Future

R B K GBI AR K B EE AT

Strong growth trends and increasing significance relative to conventional energy.

GPNIE RN BT I EPR RSN b/ QU LB S A g I LY VA

$30 billion invested in renewable energy worldwide in 2004, including financing from
major commercial banks and other large investors.

2004 4, ABRECN AT A AR T T 9% 6 AT ik 300 143670, ALHER B 20 i ARAT 1)
Bt e SR AT B B R 5

Over 1.7 million jobs in the renewable energy industry worldwide.

TH FY0 A AT A AR RE Y T s n] SR i 17 A2 TAE XIA7

At least 48 countries worldwide have policies to promote renewable energy, including
14 developing countries.

G 2 D> 48 AN E S T ek n] FAE BRI R R IBUR, A4h 14 A [

Millions of rural households served by renewable energy and millions more targeted by
rural development policies.
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A large share of investment in China, $5-6 billion in 2004, mostly for small hydro and
solar hot water.
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