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to the promotion of renewable energy. While REN21 papers and reports have benefitted from the considerations and input from the REN21
community, they do not necessarily represent a consensus among network participants on any given point. Although the information givenin
thisreportis the best available to the authors at the time, REN21 and its participants cannot be held liable for its accuracy and correctness.



Fr

H 2004 /£ 6 H, KA 154 MEKMINR
KHUGFREEBP A, SR g —1h
BUF 70 E R B REIR RS, B4l
FAERRIE 2 ERVE B WA R Z 0],
4, SR AR AR RS D
AR L2 T HE KA.

H AT, o5 A Ge IR A A8 A0 R Be JR 7%
T, R A DR 2 HoAth e 1) 75 oK (1) B 2
TH, O EEeea; A gelkE
F% BE AT fi JRR A5 1) 52 i g2 iR 3 AR 1)
G HGE B MLS; B AL 2 30 2 R 3
PEBEP S . AT EARRIR D3N T KA
PE, MoNtERER. XEMNMFHEE, KN
BAVF G A FER “ NNZEA 0T RFLLEe
J5”  (SE4ALL) TiH, VIHATE 2030 4Fs2BEL
REEVR RS B Je, TREREIRSCR, FP K
A FAERRYRI N . S FFRET (BRI
& (GSR) ) A{LIFEMTHL P KK IR T 4Bk
V0 [ 9 AT AR REVR K RRBIVIR, o [RIRT R B,
WRATIFAE 2030 FELIANEH 4
REVR, FEA% ] FEA GRIRAE A BR AR YR 45 M4 1 4
BRIRE , AT SN AR AR AN 1 E B R T AT
3o

e Lo, RATFERHBE ] REN21
A A B A K e o — N oK T 783
I E BRAT AR REYR T K 4% . REN21 11
IR . BFAEFER @ A EMEE (&
BRI & GSR) RN Ok T v F AL BRI T
. M ABEES S IR ESEERE . 7F
BB Rk H o K DTk E AT, HA e
FEARERER . HHREMVERE, CLART
B THEHERALE, IEFRARK IR
BIIAME4F GSR LM HIEEFRfL, FHECAZ
T EVEREIME R -

e, FRACEE REN21 Fb-Pib, AR
iR GSR2014 R RATIIIRI S, A 164 =
FAEE /A Janet Sawin, &= Fi{EE /T
HZ 3 Rana Adib, VLA fE REN21 HIHATHR
K Christine Lins 415 T 12N b1 4 41 BA

ERENHER, BADHE 2k E
ERIRIVE REIT T — gk, (HORHIESEEL
XA, JEM R ERATRF L KBNS
J1. B AERVE E NS R AR B An AR
A H G 2, FAHE AT A BRI ks 47 48
S, AIATENIE —MERE ATRFEER
RRIRA K. SR GSR i KL T —A
HWRIES, XK 10 F, REH0A
FHAEREMRBOR M RPERBOR D AP K e £
2232 W),  H AT BATII I ) 1A A W]
A REVEE 75 BEAE AR R REVR AL N i R HE AR
A2, BATT T e 5 DA A BRI 38 5 AT Bl
K, SKBLARR 100% R FAEREIRN A, FE
THF G B N SEBA N ZA AT R EERE IR . e
ZIEABSE, AETHEE R ENR: 4R
N ECRAT S IX A BRI I A 17

el

Arthouros Zervos
REN21 EJ#



5 2 3
B 8
BATIEE 12
] A BEIRFE AR VAT 2013, ... 15
HEZRT SIS o 16
25AR 20 BORBE R 74
HLIATME Lo 25 BORBAMR .o 75
FERFEIAATI, 28 R 76
SSEAY 29 PEIAANFA KRB ..o 84
BEBEE o 85
S e 30 GETIRISREAFIR ... 86
CEMIRBCTR ... 31 TR RS, 86
PR AR 38
KHL e 43 REPEZRAHARR
BEVERS . 45 AABEIREA. 92
47 94
RBHBE . o BORMELE 96
51
HRASUREHARER R AL(CSP). e AR RIS o
FBHEEIFNAIGI A o
s 57
................................... m éﬁﬁg%%ﬂlﬁ% 100
AL SE 66 ETHMORRE oo 101
TGRS 67 FAERASAY 102
BHAR K 70 REHE 108
. 103
% A 71
BRERE ..o OB o1
AR RR R E A L 72
R 3 P 73
2014 IR G 73
o - 105
I = 142
AR s 206
L:
R 208 AEA
REN21. 2014. Renewables 2014 Global Status Report
RE R BT NG IR . oo 213 (Paris; REN21 Secretariat).
GEEBNF 214 ISBN 978-3-9815934-2-6



TABLES

TABLE1 Estimated Direct and Indirect Jobs in Renewable
Energy Worldwide, by Industry ...................... 63

FIGURES

Figure 1 Estimated Renewable Energy Share of

Global Final Energy Consumption, 2012 .............. 21

Average Annual Growth Rates of Biofuels Production
and Renewable Energy Capacity, End-2008—2013 ...... 22

Estimated Renewable Energy Share of Global

Electricity Production, End-2008-2013 .............. 25
Renewable Power Capacities in World, EU-27,...........c.cccccoe..

BRICS, and Top Six Countries, 2013.........cccoovvvrvreieneeinens 26
Biomass Resources and Energy Pathways

Ethanol, Biodiesel, and HVO Global Production,

2000-2013 ..\t 35
Wood Pellet Global Production, by Country

or Region, 2000-2013. .. ... . ..ot 36

Geothermal Power Capacity Additions,
Share of Additions by Country, 2013...........cccccccerininicinnn. 39

Figure9 Geothermal Power Capacity and Additions,
Top 10 Countries and Rest of World, 2013

Figure 10 Hydropower Global Capacity,
Shares of Top Six Countries, 2013

Figure 11 Hydropower Global Capacity Additions,

Figure 2

Figure 3
Figure 4

Figure 5
Figure 6

Figure 7

Figure 8

Figure 15 Concentrating Solar Thermal Power Global
Capacity, by Country or Region, 2000-2013
Figure 16 Solar Water Heating Collectors Global Capacity,

Shares of Top 10 Countries, 2012 .................... 54
Figure 17 Solar Water Heating Collectors Additions,
Top 10 Countries for Capacity Added, 2012 ..............c...... 54

Figure 19 Wind Power Total World Capacity, 2000-2013
Figure 20 Wind Power Capacity and Additions,
Top 10 Countries, 2013

Figure 21 Market Shares of Top 10 Wind Turbine
Manufacturers, 2013 . ..... ... .. 59

Figure 22 Jobsin Renewable Energy.......................... 63
Figure 23 Global New Investment in Renewable Power

Figure 24 Global New Investment in Renewable Power
and Fuels, by Region, 2004-2013 ................... 68

Figure 25 Global New Investment in Renewable Energy by
Zedsology, Develaped and Developing Countries,. . .. .. .. 70

Figure 26 Eaugtia@ddvith Renewable Energy Palicies,............ 77
Figure 27 Countries with Renewable Energy Policies, 2005. . . ... .. 7

Figure 28 Number of Countries with Renewable Energy
Policies by Type, 2010-Early 2014................... 77
Figure 29 Share of Countries with Renewable Energy

Policies by Income Group, 2004—Early 2014 .......... 78

Figure 30 Developina and Emerging Countries with
RAIEM@EHErgy Policies, 2004,2009; - - -« v v v n - 79

Figure 31 Share of Population with Electricity Access, and
Rate of Electrification versus Population Growth ............... 97

REN21
Ex

SIDEBARS

SIDEBAR 1 Renewable Energy Data: Current Status and
Challenges of Capacity and Production Data.................. 23

SIDEBAR 2 Regional Spotlight: Latin America and the Caribbean ... 24

SIDEBAR 3 Bioenergy and Carbon ACCOUNING ...........cccerveveerrrnrnians 32
SIDEBAR 4 Heat Pumps and Renewable ENErgy ..........cccovevevererennes 42
SIDEBAR5 Sustainability Spotlight: Wind ENergy....................cccoemmmmmmreerrrrnees 60
SIDEBAR 6 Jobs in Renewable Energy and Related Figures ............... 62

Systems: Transformation

SIDEBAR 7_ Innovating Ener|g
1ITY INAUSEIY oo 80

of the Electric Uti

SIDEBAR 8 The Linkage Between Renewable Energy and
Energy Efficiency: Focuson Sustainable Buildings. . . . .. 82

SIDEBARY Distributed Renewable Energy: Definition and Scope . . .94

REFERENCE TABLES

TABLER1 Global Renewable Energy Capacity and
Biofuel Production, 2013 ...........cccveeieieeiiiee e 105

TABLER2 RenewableElectricPower Global Capacity.
Top Regions/Countries, 2013 .............

TABLER3 Wood Pellets Global Trade, 2013

TABLER4 Biofuels Global Production, Top 16 Countries

anNd EU-27, 2013 ......ocoiiieiiieeiieiesisesesiese e e 108
TABLER5 Geothermal Power Global Capacity and

Net Additions, Top 6 Countries, 2013 ...........cccovvreeerenens 109
TABLERG6 Hydropower Global Capacity and Additions,

Top 6 Countries, 2013 ......ccooveriiieirieeiiee e 110
TABLERT 150l BY GlphalCapagty and dditions, 11
TABLERS  Concentrating Solar Thermal Power (CSP)

Global Capacity and Additions, 2013...........cc.cccoerenienn 112
TABLER9 Solar Water Heating Collectors Global Capacity

and Additions, Top 12 Countries, 2012 .........c.ccccovrvreriiieienes 113
TABLER10 Wind Power Global Capacity and Additions,

Top 10 Countries, 2013 ........c.coeiiiieiieee e 114
TABLERI! Global Trends in Renewable Energy Investment,

2004-2013 ...t 115

TABLE RIZ3ha(% 98 Fld sy ane IR G515 W Targets ... 116

TABLER13 Share of Electricity Generation from

Renewables, Existing In 2012 and Targets.............c..... 119
TABLER14 Share of Heating and Cooling from Modern Renewable

Technologies, Existing In 2012 and Targets.................. 121
TABLE R15 Other Renewable ENergy Targets .........o..oeeeveeerereeerenenns 122

TABLE R16 Cumulative Number of Countries/States/
Provinces Enacting Feed-In PoliCies.........c.cccocevoierinenns 129

TABLER17 Cumulative Number of Countries/States/
Provinces Enacting RPS/Quota PoliCies...........c.covvveveneee 130

TABLE RMaNatitewl.and State/Provincial Biofuel Blend. . ... .. .. 131
TABLER19 City and Local Renewable Energy Policies:

Selected EXamMPIes.......cccooeiiiiiiiiiieicie e 132
TABLE R20 Electricity Access by Region and COUNtry...........cc.ccev.... 135
TABLER21 Population Relying on Traditional Biomass

FOr COOKING ...viviieiiiee e 138
TABLE R22 Programmes Furthering Energy Access:
TABLER23 REISTSIE KRR g Erisrgy Accasg 139

Selected EXamMPIes.......cccooeiiiiiiiiiieieie e 141

Renes

Palic
far

the

ble Energy
Network
215t Century

~
~



21

2 AT B A gEITRIBL SR 4%

REN21 & — /M 218 & Bk L 10 A Bk vl B 2R BEIREOR 4%, %R T 5t
Yo Y RE VR ST K A% 0 AN BB TR EFIRIN SR, BURKK R, If
NS AR AT PR AR BE VR PR IEE R B L AH VL R 445

REN21 B JEBUNFHL. Bz AR, B REARAT i ft—4
ZmHFG, A1z A S, DL e T A RE IR B0 R JE
REN21 S IRt R EHIER, 51 SHRUGERIBHY, LR EIEAH R -
AT BIME WA SRS Bl ML R 2 A 56 07 BEAT DR

AT |
, ]

FTOMAL B Pt

v

Global Status Report: yearly
publication since 2005
BRI -

Global Futures Report

Regional Reports

Al 4 2005 LA AR FE A SIS DX 3 5
publications:
2004 2005 2006 2007 2008 2009
O A" A" 0 " "
U/ U/ \/ U/ o/
REN21 renewables BIREC, WIREC,
events: 2004, Bonn Bejing Washington
International International
Renewable Energy Renewable Energy
Conference Conference


http://www.map.ren21.net/

NPBIBUR R ER LR RESRE B

REN21 FIFH 2 Jo i S AF R RIS el &
ST AT A RRIEA R R . MR T REAE
AEA YRR A FI R, CAFE B 20 T
AR BE RS, (BRI .

KT HAERBRESBRLHIRE (GSR)

REN21 [y 43k n] B AL REJRBUIR R 2, H 2005
FERAGOEREAN—NEEDH, Wl T EER L
M 500 AEH . FBhE DR E ER . Blin
A, BN FEAERET . P EECRS S &
RS R

FEEHRE
REN21 [ 32 i 15 B 7R SR AL 5C T 45 e 1t R
AW HAREA GBI i8
AR AR AR (GFR)
J R T FE A B PR BRI A
T A BRREIR L A 10 4
870 e X Y 5 T L

X IR &

XL S AUVEGH S 15 R b X AT P AR REYE
RIA G DL, I DXIREUHE USRS D SR it
T A

A4 RIRA B A

AR AR A A A2 — B ER e Bk R] AR REYR
RIENEDLHIBE T TR el R AW BB i
AMECHAS B LA [ 5D, D9 mT AR R IR A RN L

Renewable Energy

Policy Network

for the 21st Century
~

B RN RSB AR

E PRl EAREIR K4S (IRECs)

E Rl BAE BRI R & 2 — RV R RBUE &
e EHREA T HARFX —E8, JEshEN
PIEE— IR EBRA] AR & — B BUR £ 75,
i REN21 ZHZH 4, SATIREC 2015 #4x7F 2015
10 H 4-7 HAEREJE%E 70,

W HARREF S

AP AR REVRATE 75 43 REN21 ST 4K 1 52 ) 4%
AT —ASREE G BN AR, iR
X A] DU AR SR B AE [ FIAR S ok 7 S b AT SR A4t
W, JEHAIS 5 R8N E 8% n] AR REYR L 2 ) i
e AT

FEHT . EET RS RNR R

REN21 HZRFHES N T — KA 2 Ll
W RN EIR S . BT IXEE21Y, REN21 42ERKIE
FEIHb AL % T KB K] B A IR 1S B AT B

BESRAILE REN21 K% SRk FEELA

B REN21 B4R DU BN FE I, 3K
PANEBNEALTEHE, LA TE REN21

X % .
JHITE REN21 e L2k sy, ARk fe it
HihEE

5RMEEE R braedi s . Eix
Al A BEURE . SEAALL FEES [E A EEH
KB PRFF D) B R A R U B 3¢

AR A AR T AN RRER £
EUERTIERE AR S ECOWAS T i £ i
R AT A B MENA ARG RERACKEURI
2010 2011 S 2014
2012 2013 2015
N N N N N N
A4 A4 A4 A4 S A4
DIREC, ADIREC, #— i REN21 SAIREC,
R AL L AT AT R i T A
A AR Ao R e



i)

Xkl & 1 REN21 A2k 85, AR BRI FEAK

PR B R A5 LU e . e8] 7 48 FEIR FAT WREEH

é_‘;é{;lc/ﬁ\ﬁz'—ﬁjx_\@%ﬁ (BMZ) y 1%E§é$lzé:;éﬁlc$% Janet L. Sawin(Sunna Research and Worldwatch Institute)
*Hﬁgﬁﬁz (BMWl) s L)L&Wﬂ%ﬁﬁ]\i%ﬁﬁ‘]ﬁ/ﬁi Freyr Sverrisson

Fro X RSP LA T e (o Research)

SR A K P00 I R TR s

Kanika Chawla (REN21 Secretariat)

Christine Lins (REN21 Secretariat)

Angus McCrone (Bloomberg New Energy Finance)
Evan Musolino (Worldwatch Institute)

Lily Riahi (UNEP)

Janet L. Sawin (Sunna Research and Worldwatch
Institute)

Ralph Sims (Massey University)
Jonathan Skeen (Emergent Energy)

Freyr Sverrisson (Sunna Research)

REHIBLE

Ralph Sims (Massey University)

IR H B3 L X GSRE KA WA
Rana Adib (REN21 Secretariat)
Kanika Chawla (REN21 Secretariat)

:{' BERFVEE SR (REN21 F4b)

Martin Hullin
\ Sarah Leitner
\ Stefano Mazzaccaro

Hannah Murdock

SUSTAINABLE Laura E. Williamson
- Glen Wright
ENERGY FOR ALL
e, Beit, AHER
Lisa Mastny, editor (Worldwatch Institute)
E?éé‘%%ﬁ@%ﬁ"] “}\j\ﬁﬁj:#@;ﬁﬁﬁ’/ﬁri ” ijj weeks. de Werbeagentur GmbH, design

RAFRATEIRER, 7E 2030 4 STIIBLA ALV IR 551

W R MERIFE, A A ER S R R T A AR i it

e SR 5 ECBIAE . REN2L [ (2014 AT F4: B REN2IREFiAL, A
VEABRILRARAE ) BoR T A0 A AR AE B N 4Bk A P~

VEAE R T RFERIERT, S “ NG RS AR TR AT
B SRR R I e T o A 2 T AR
el (A EEd R R EF AL IR ©
I AT A A T, T A AR A E R F
REE, /1A . R 2 M RS U
FR, MR B G R . BRI “ A
NZEARERIR” 55—11(2014 - 2024) HEIH 1
Ja 7, REN21 45 SE4ALL J&JF & hn &2 (&1,

DL 7HE B8 = A SR AR 52

Eric Martinot (Institute for Sustainable Energy Policy)



MK AREXRAAN

Renewable Energy
Palicy Netwerk
far the 21t Century
~
E ." n

ASEAN
Katarzyna Chojnacka, Thachatat Kuvarakul
(ASEAN Centre for Energy, GI12)

East Asia
Christopher Dent (University of Leeds)

Eastern and Southern Africa
Dennis Kibira (African Solar Designs); Natasha Kloppers,
Jonathan Skeen (Emergent Energy)

ECOWAS

David Koman Achi (AD Solar + AD Education Energie);
Adeola Adebiyi, Nicola Bugatti, Eder Semedo (ECREEE);
Katie Auth, Tristram Thomas (Worldwatch Institute)

Central and Eastern Europe
Ulrike Radosch (Austrian Energy Agency, enerCEE)

Western Europe
Peter Bickel (ZSW); Jan Bruck, Charlotte Cuntz, Tatjana Regh,
MonaRybicki (Germanwatch)

Latin Americaand Caribbean

Gonzalo Bravo (Fundacion Bariloche); Sandra Chavez (IRENA);
Milena Gonzalez (Worldwatch Institute); Arnaldo Vieira de
Carvalho (IDB)

Brazil
Suani Coelho, Maria Beatriz Monteiro (CENBIO);
Renata Grisoli (MGM Innova); Camilla Ramos (CELA)

Canada
Jose Etcheverry (York University)

Chile
Jose Emiliano Detta (IDB)

China
Frank Haugwitz (Asia Europe Clean Energy (Solar) Advisory)

Colombia
Javier Eduardo Rodriguez (Mining and Energy Planning Unit,
Colombia)

Ecuador

Pablo Carvajal (Ministry of Strategic Sectors, Ecuador)
Fiji

Atul Raturi (University of the South Pacific)

France

Romain Zissler (ISEP)

Ghana

Kwabena Ampadu Otu-Danquah (Ghana Energy Commission)
Honduras

Jose Emiliano Detta (IDB)

India

Shirish Garud (TERI)

Italy

Noemi Magnanini (GSE)

Japan

Tetsunari lida, Hironao Matsubara (ISEP);
Mika Ohbayashi (JREF)

Jordan
Samer Zawaydeh (AEE)

Kuwait
Adam Weber (Clean Energy Business Council)

Lithuania
Inga Valuntiene (COWI Lietuva)

Mali
Cheick Ahmed Sanogo (AMADER)

Mauritius
Fabiani Appavou (Ministry of Environment and Sustainable
Development, Mauritius)

Morocco

Philippe Lempp (G12)
Nepal

Mukesh Ghimire (AEPC)

Nicaragua
Lal Marandin (Pelican SA)

Norway

Benjamin Sovacool (AU Herning)

Oman

Ali Al-Resheidi (Oman Public Authority for Electricity
and Water)

Philippines

Rafael Senga (WWF)

Portugal

Lara Ferreira (APREN); Luisa Branquinho Silverio (DGGE)
Senegal

Ibrahima Niane (Ministry for Energy, Senegal)

South Korea

Sanghoon Lee (Korean Society for New and Renewable
Energy); Kwanghee Yeom (KFEM)

Spain

SofiaMartinez (IDAE)

Sweden

Benjamin Sovacool (AU Herning)

Tanzania

Chris Greacen (Palang Thai)

Thailand

Chris Greacen (Palang Thai); Sopitsuda Tongsopit
(Energy Resource Institute)

Togo

Dodji Agbezo (JVE Togo)

Turkey

Mustafa Sezgin (TENVA); Tanay Sidki Uyar (Eurosolar)
United Arab Emirates

Dane McQueen (MoFA, UAE)

Uruguay
Pablo Caldeiro Sarli, Gabriela Horta, Alejandra Reyes
(Uruguay Ministry of Industry, Energy & Mining)



10

B &L

HANEEERRA

AW RETR

Patrick Lamers (Mountain View Research);

Eija Alakangas (VTT Technical Research Centre of Finland);
Sribas Bhattacharya (IISWBA); Helena Chum (NREL);
Jaqueline Daniel-Gromke (German Biomass Research Centre);
Matthias Edel (German Energy Agency);

Anselm Eisentraut (IEA); Alessandro Flammini (FAO);

Uwe Fritsche (IINAS); Karin Haara (WBA);

Martin Junginger (Utrecht University); Heinz Kopetz (WBA);
Bharadwaj Kummamuru (WBA); Andrew Lang (WBA);

Benoit Lebot (UNDP); Julia Miinch (Fachverband Biogas e.V.);
Agata Przadka (European Biogas Association);

Robert Rapier (Merica International)

£k B
Elena Dufour, Luis Crespo Rodriguez (ESTELA);
Fredrick Morse (Morse Associates Inc.)

ST A RR

Bozhil Kondev (G1Z); Ernesto Macias Galan (ARE);

Hari Natarajan (GIZ-1GEN); Yasemin Erboy (UN Foundation);
Akanksha Chaurey (IT power); Debajit Palit (TERI);

Heike Volkmer (G1Z); Arnaldo Vieira de Carvalho (IDB);
Michael Hofman (MIF); Jiwan Acharya, Fely Arriola (ADB);
Gabriela Azuela, Koffi Ekouevi (World Bank); Frank Haugwitz
(Asia Europe Clean Energy (Solar) Advisory Co. Ltd.);
Gonzalo Bravo (Fundacion Bariloche); Caroline McGregor
(Global Leap, U.S. Department of Energy); Wim van Ness
(SNV Netherlands Development Organisation);

Emmanuel Ackom (GNESD); Jodo Arsénio (TESE);

Morgane Benard (Sunna Design); Paul Bertheau (Reiner
Lemoine Institut); Adam Camenzuli (Karibu Solar);

Helene Connor (HELIO International); Leslie Cordes (GACC);
Johan de Leeuw (Wind Energy Solutions BV); Johanna
Diecker (GOGLA); Julie Ipe (GACC); Alex Lima (Electrobras);
Chandirekera Makuyana (SNV Netherlands Development
Organisation); Tijana Manitasevic¢ (Strawberry Energy);
LalMarandin (SE4ALL Nicaragua); Godfrey Ogbemudia
(CREDC); Eromosele Omomhenle; Ewah Otu Eleri (ICEED
Nigeria); Henrique Pancini (UNCTAD); Ruben Stegbauer
(Solar Aid); Dipti VVaghela(International Rivers);

Nancy Wimmer (microSOLAR))

HHERVR
BenjaminMatek (GEA); Philippe Dumas (EGEC); LuisCarlos
Gutiérrez-Negrin (Geotermia, Mexican Geothermal Association)

FERMBGE AT
JoR Bracker (OEKO); Jenny Heeter (NREL);
Jennifer Martin (Center for Resource Solutions)

IR/ eI

Thomas Nowak (European Heat Pump Association)
KGR

Simon Smith, Richard Taylor (IHA); Christine van Oldeneel,
Pilar Ocon (Hydropower Equipment Association)

Bk
Rabia Ferroukhi, Arslan Khalid, Alvaro Lopez-Pefia (IRENA);
Michael Renner (Worldwatch Institute)

BUR

Rainer Hinrichs-Rahlwes (BEE, EREF); Maryke van Staden
(ICLEI); Fabiani Appavou (Ministry of Environment and
Sustainable Development, Mauritius); Karolina Daszkiewicz
(IEA)

T A RETR & RRUR R
Pedro Filipe Paralta Carqueija, Jyoti Prasad Painuly (UNEP Risg
Centre); Thibaud Voita (IPEEC); CurtGarrigan (UNEP)

AT A RRYR A
Michael Taylor (IRENA)

I EAERRS T

Yasmina Abdelilah, Michael Waldron (IEA); Zuzana Dobrotkova;
Olivier Lavagne d'Ortigue (IRENA); Rana Adib, Laura E.
Williamson (REN21 Secretariat)

Solar General
David Renné (ISES)

APFHEE R B,
Gaétan Masson (IEA-PVPS, iCARES Consulting);
GTM Research PV Pulse; Denis Lenardic (pvresources)

K BH B AR 14

Franz Mauthner (AEE INTEC); Barbel Epp (Solrico);
Jan-Olof Dalenback (Chalmers University of Technology);
IEA Solar Heating and Cooling Programme

RGHAL

Lily Riahi (UNEP); Travis Bradford (Prometheus Institute);
Bianca Barth (BSW); Cynthia Hunt Jdhne (SEPA); Scott Sklar
(StellaGroup)

g}

Nicolai Bader, Armin Wagner (G1Z); Heather Allen (TRL)
RH

Shruti Shukla, Steve Sawyer (GWEC); Feng Zhao (Navigant
Research); Stefan Gsénger, Jean-Daniel Pitteloud (WWEA);

Aris Karcanias (FTI Consulting); Shi Pengfei, Liu Minghui
(CWEA)



FRURKERRE

Sheikh Adil (Institute of Environment and Sustainable
Development); Asad Ali Ahmed (World Bank); Kathleen
Araujo (Harvard Kennedy School of Government); Timothy
Barker (Stimulate Systems); Ausilio Bauen (Imperial College
London); MorganBazilian (NREL); LucaBenedetti (GSE);

Farid Bensebaa (NRC); Edgar Blaustein; Pierre Boileau

(IEA); Tom Bradley (Narec Distributed Energy); Emmanuel
Branche (EDF); Christian Breyer (Lappeenranta University of
Technology); Mary Brunisholz (IEA-PVPS); Inesdel Campo
Colmenar (CENER); Francoise D’Estais (UNEP); Pedro Dias
(ESTIF); Dominique Diouf (Batan HBDO); Jens Drillisch (KFW);
Michael Eckhart (Citigroup Inc.); Martha Ekkert (BMWi);
Daniel Kofi Essien (IRELP); Pancaldi Estella (GSR); Emily Evans
(NREL); Paolo Frankl (IEA); Lew Fulton (UC Davis); Alexander
Gerlach (Q-Cells); Jacopo Giuntoli (Institute for Energy

and Transport); Andreas Haberle (PSE); Niklas Hagelberg
(UNEP); Jacob Ipsen Hansen (UNEP Risg Centre); Andrea
Hilfrich (E-Control); JulienJacquot (GERES); Uli Jakob (Green
Chiller Verband furr Sorptionskélte e.V.); EI Mostafa Jamea
(ERDDS); Franck Jesus (GEF); Manik Jolly (World Bank); Wim
Jonker Klunne (CSIR); Anthony Jude (ADB); Sung Moon Jung
(IPEEC); Jasmeet Khurana (Bridge to India); Ansgar Kiene
(World Future Council); Matthias Kimmel (Duke University);
JohannesKirsch (ZVEI); Diana Kraft-Schéfer (German Electrical
and Electronic Manufacturers’ Association — ZVEI); Bente
Kruckenberg (D.1. Energi); Arun Kumar (11T Roorkee); Maryse
Labriet (ENERIS); Fanny-Pomme Langue (AEBIOM); Krzysztof
Laskowski (Euroheat & Power); Jonah Letovsky (Sciences

Po); Noam Lior (University of Pennsylvania); Detlef Loy (Loy
Energy Consulting); Birger Madsen; Alessandro Marangoni
(Althesys); Adam Markusfalvi-Toth; H. Mitavachan (Oldenburg
University); Daniel Mugnier (TECSOL SA); Nurzat Myrsalieva
(RCREEE); Kevin Nassiep (SANEDI); Hans-Christoph Neidlein
(PV Magazine); Jan Erik Nielsen (PlanEnergi, IEA-SHC); Bruce
Nordman (LBNL); Ingrid Nystrom (F3 Centre); Willington Ortiz
(Wuppertal Institute); Binu Parthan (SEA); Céline Payet (EIB);
Martin Pehnt (Institute fur Energie und Umwelforschung
Heidelberg GmbH); Tobias Persson, Mattias Svensson (Swedish
Gas Centre); Liming Qiao (GWEC); Peter Rae; Heather Rosmarin
(Amazon Watch); Burkhard Sanner (EGEC); Raphael Santos
(Ministry of Mines and Energy Brazil); Arne Schweinfurth
(GlZ); Reinoud Segers (Statistics Netherlands); Alexandra
Seibt (Wuppertal Institute); Joonkyung Seong (World Bank);
Anoop Singh (Indian Institute of Technology); Virginia Sonntag
O’Brien; Ibrahim Soumaila(ECREEE); Djaheezah Subratty
(UNEP); Sven Teske (Greenpeace International); Uwe Trenkner
(Trenkner Consulting); Nico Tyabji (BNEF); Eric Usher (UNEP);
OlolaVieyra(UNEP); Clare Wenner (UK Renewable Energy
Association); Chris Werner (Hanergy); Marcus Wiemann (ARE);
William Wills (EOS Environmental); Johan Agergaard Winberg
(D.1. Energi)

Renewable Energy
Palicy Netwerk
far the 21st Century

RPE0

(EERAT AR PUEHIRE (GTR) ) , Rkl
[ (CEERATFFELREIRIA DTS iy, X2l
HRABEE AR, SRAGER o PR E ok 5 Fr i ptl e
REVEHUL(SERFN R BT B3 iF . BERGE AR B4
PORITUANBEDE BRI i mT P A REUR FE BRAL BT 5%

ML afE .

GTREH REN2L 512 R I 28 B & Hi AR, 72 REN21
Renewables Global Status Report (GSR)H 15 FIAR IR . i —
WSS T 2014 4 4 H AT, WI4E www.fs-unep-centre.org. T
AT

11


http://www.fs-unep-centre.org/

EERATEE RIS ) b F R T — I WA I E B RIS EEL, N
WA FEE N ] AR 7l BB SRR DL

WS TR T A EAEREN R R, BRI AL EE R EEY; HEAMER
A T S A

(AxBRA] AR RERDUIRIR TS ) o A SR B W PR AR BB VR B U T — > e 500 2 A2 o ik
. WHFEN A L) B BT X 4%




Renewable Energy
Palicy Netwerk
far the 21t Century
~
E ." m

Wir W E

2004 £F 6 H, RE 154 MEFAUREFREEHZ, Zin
T B E A E R T PR AR R R 2y, REN2T AR R T &
BB AR BRI R FE PR L. AN, BT AR
RN, i, BBt BORSOR DB S R R EATE
Fo B T IRL A0 T A0 v A8 2 TP AR RE YR RE AL LY N A A
PRV A F,  EL TR B b A4

et SO AT AR RRIR BN 2004 SETFARK 1 BRI
Ao e ETET, BERBKARED, TEERERAR S
BRI AR, IR TR . 7E 2013 4R, X
JTHCKER 2 103 BN AT A — 2 R

T RERRN ek

2012 4F, AIFRAERRUE N SRR B REFEIR AL 140 19%RIREVR
X HUTAE 2013 SEA DRI, BRAh, £E 2012 £E1Y
REUR S b, BT FRAE REVR R4 10%, TN~ (200 9%%
— 8D WA G E IR RE . IR AT A REIR A A RE
KE BRI FI A 4. 2%, KSR 3.8%, Fl R 2%
ANEE. RFARE. HuFhag. AR AN E AR

ENAE AT FEAE REVR A T 20 Lo d sy, BRACRIL S ] T2 R
PRI 2 LEAT 2011 SERACE — ;s 2B MITIELE R
BHFALG LIRS, H ARG KA R a5
m, ZIEGF AT A RIS PR A SR SR T L.

B 5 T L BRI T I A LA H 2 R, b T i sk
R BBk, Rtk THEL . HTRE KN 2013
. BROEERIBORAE R R, WA REIR i TS
FFFEMR R — KPR R . R RS, ALK
BRI FE A MR SOns,  BA R A BRI S AT RETR R A1t
AU, IR A B IR ) R B AR, TR
FNEE, mTREREUR K RAE 2013 IE AR A .

37 S AN R AR A f b [ R A BRI A e, X
W] AR REVRAN A LA SR B S 3K o o TR T i it
AL NSRRI SR AIHT CREHIATI T BORRIS) , AT
FHAEREVR O A% AL AORCIB RER R AT 52 o PRI 1 [
K, WA REIR DA BN MR MR R R 2 W T
B.

i) T I LUEER A 2013 SRR LEL A
1) RTALGAEYRAREN AT Rl

FIHT, AERUGZ I AL 00, o) FEAR REVR A S Y I 2
e 7T, e R 2, e A, JFH
TER T BRI L

SR B AR, R R C R X R A,
Z AP E RIS TOARAMER 4. AFAE 2013 SEK R BITEAIT I,
IR 22 SR 7= A XA L 3 75 S P AR 2

2014 AF 5 2 3 K BLAE fo AT, X — AR A BRI 2
L EABIL T 1560GW, H 2012 4EFIZE R HY 8%, /K H I
T 4%, BT 10006W. HAbw A REE IR T 17%, X
T 560GW, XA SR — IR AEOLARH BN X .
RFK AR, 2 BN =02 —. R IFE
H, KFHEOGIRE D] T Rre ol K, SERERNETY
A SRIRF 55%. T AR 7 I B AR ) BT S LS R R v
FAEREIR. 16 2013 4F, T AEREIR 5 AERA YL
56%, 1 A T LA B S K n] A BE VR AL

FEXL F VAR ], [l B B AR AR L AR T e ]
b, RIMELESCA BUR AN OUT ORI 1) XUBEAT A B E
BUHWITIREE . St s, Bkl i Tk 7o
N TR BRI AS, SEINREIR LR A AT SEVE BT AR AT
AREIR. ARZ VRO TR AR AR REUR B bR, IR dar
MZHE B ORI P ERERE RS A RINSTT iR, Sk
REVRI H AR AT U3, AT TR B BRI SE L

fE 2013 4K, PE. RE. D, s R E TR T
FHERIR BN A R KK E 5 R AR IR AR
W, LSS K EZOy PR SEE. B, PEPEF. B8R
MR R )a o« TP AR NS BRI S . Sk,
B BEORITAFT i B m = A6 TR GDP SRt Rl 4:
REMRAIR R B8 T e 2 (1 L 5

FESCIAMI AT, 2T R AR REIR I A AT . AT AR
REVRBEAAN I AN KIRBEIR R KR &3 0 T ek
KA TR WSO K RS . AENRRE. KR
REANHAARE T 2 AP REBLAE B BRI G R A — N2
ERVE SRS, JFRUNSER] 10%. EMmE, AT
FEAE RERRHE L T Ll v (1 B8 77 AR ELTIUYI TS 703 AR

N,

PSR R LN AT AR REIR, o AR B T AT S Re IR A BERR 2 O Rl FAE RER .



14

AEVREASRE G ICIE TUFRAT RS, HIE 2013 48, /&
Vg AR S AV A W RN . TERE ISR T, HE
A THERER IO ME RAE BB . fEIXER, SELMIE
CRZNEW TR B RS0, R A& 3078 A R AR
BE AN A A2 FE T EL S R UL B T S8 D .
ok 2 N B 005 RG] AR BRI RTE L, 4
S FEYI T R DX 4T

2013 £ 52 Fi A

TERREH, WP AR BEVRE S S AETE R B2 ML o 2 T i
£, 2013 4%, TTFAERRIRAERTIIBEN &5 72%, X5 10 4F
B, AEGE K R AE BU-2T SIS L s L s o
8O%ET AH LU T B B R 7

AL 2012 AL, 2013 MAEBOBMRIL T N T Kix
22%, EHTEEMLEIIGIN T 32%

Hh BB AT P A BEVRORT I R L DGR I 1 A R R A AZ FL

A AR VR A VR 2 E R ARSI T m s . filtn, 2013
FRBETEAC T FFZE IR 33, 2% A S FEHES 20. 9%. T
TER KA, HefRe i T AT T 1 7. 8%.

FEEPE R LS B, KRERHEERAESN: T EEfr b
ERBHEMRE R, DI .

FPHEAE 2013 FERUEHT e FUMAL L A Rk Bl JF HL
FIRAE 2020 S LE AT TRAE REVR AL B ) 40%.

FEVFZ T MR, AERMERRAL, IEREDMETR
i ITURTA 100% AT H BEVRA TR — A bReE . e
A TR A EL S e B U5 X8, fbATTRI7E 2020
YL 100% AT HAEREIR AL . BEAh, AL T CAAER
BRSEHLX — FAx, A W T AR R B R B
PRZ 9 “100% AT FAEREYR X FIHLTT

TR Jr A 25 T T2 RE VR AT I 2 0 S R 7 [ R
TNV AH AR, HAEN T2k, ASLErE R R REIE T
W TARR NSRS K. P, KE) 650 /T NEHE
G ) P AE T E A RE AT AT

BYRRNBAER

2013 4EERBUIRIR A (GSR) #2272, 2014 4ERH, F/b
144 MEFK (ZHE 138 A BoE T AR T H
Fr, 138 > (ZHi2 127 A BSR4 GEIF A SC B
Ho M 2005 FERIE, REVFHRETS T ARG
K, FEEEE T 95 ANEZ (2005 SEISE 15 AN TR
A BRI LR SO . MEIIRG , 7T A R AH S EUR 1)
SHEA TR SE, X EER NS B R 2R A AT T EUR .

2013 4, AzER AT A REVRBCRE AR B AR i B — 48
FMELT, B AR IITERIEIT . AL R L
AP HL RS AN R s At Ui el DAL )y W] P R T
Wy BRI BIANUEEOR, SREATI B . BRI, B — L [E
FY KT BRESHF, WL T R E .

URAh, XL AL AT R H e AR () 2 7 AT 1
o INBCRAEVE 2 F 80N 7RO, JF RS
TS TR RS TREAERRI, B BRI A A B 7] 132
FRaM i K= A DN B ) R %, Hriiads
XHEREROAR 77 RN LA BE R IR ST o

TR LA, R 2RO i sAE 2013 AEAST ¥ ] 7
A BRI E EAE R . TR, I EOE. WEE
JAHAN 23 JL R G R 4 B S RER A R T r] A R
b A S & i 7 SO b i 0750 e N o A el ]
LA, 1T L PR IBORE (a3 P52 DU R A 08 . S N T 5
Fri bRl bR LAIRAFRF VAL 7 s AE R 2 E KB AR, A
2009 4F 1 9 NI 2014 F I 55 1.

JUE T A BRIRAE PLL AN i oA AT 9 T S IR 1)
SCREF SR IR, ABAE % R — 75 TS E IR H bR AITH & I
WAMBEH SN, 1E 2014 4], A& 24 MEF R E 7]
FARRRAER (HIAY B EFR, IFHZD 19 NMEFR A EL
BYX BRI — TS . FE2ERNAERSULT, R
T A REYR AL TR A SR AR I B R A B TE 1 FE

2014 4F4], Z/D 63 ANEFR (2013 4E GSR &5 H N
49) RH T W B BRI R AR YRR A 7 R 8@ AU B
Fo DA 2 S VEbRHEIZ A3 2] sk, i HLV B A 4t
R 5 T ) S RPN . SR, eR S S AR AR
B IR S T REE R R 18, S E S T
SRR R KA IS IRIS S BUR W E T AR, 1r2
BN TERF SR R H AR 7 2, Lot n LA TR e el 7
(PR A REIED R A5 A

BEAh, BT B0 PR A R T AR RETR L B T AR SR
S tHRIAM B AR, BEESEEN R BORNIRSIAE 2013
FRFEERAEENE M 8 T HER, SRFF I, Jsb Lk
FEE S BRI REIR PN 224, T RIBORF R T O
B501e NT BB A BR, MBI 2 TR B B R
B2 S AR sk, 2 IR 1A T AT 2 RE VR E
B, JEINREAL S A BATIR AR . B I T HRE SR T
HIFF SR R AR ANE— Dy, JFX SEBUAT AR RER E An s
T REEAL, A BBUR A SR B S A S A0 AR AR HE Y
AR AR R



Renewable Energy
Palicy Netwark
for the 21st Century

APE0

p=1|

EA BRI 2013

START 20048 #IEZ| 2012/ 1L 2013 &

R T RER HL D R BHH BT 48 55 (4 50) billion USD 39.5 2495 214.4 (249.4)
] AR RRUREEHL (BT, AN ow 85 480 560
7K HL)
zfiiﬁéﬁ%%m (STt BHEK W 800 1,440 1,560
K EEML (R Tt)3 GW 715 960 1,000
O Awfik a2 GW <36 83 88
O vk s i TWh 227 350 405
HhFAR 2L GW 8.9 11.5 12
HefRBENL & (i) GW 2.6 100 139
e UK PH R #R L2 L (total) GW 0.4 25 3.4
K HENL (i) GW 48 283 318
A
NBHAE K B EEML (L Th)* GWi, 98 282 326
B
O zmr=& ¢FE) billion litres 28.5 82.6 87.2
2 A=y B (FE ) billion litres 2.4 23.6 26.3

&

BE 1 BUK H AR E X e # 48 138 144
D

:ggg | FZ BB ER B # i 19 19

ARSI S5 | AL # 10 52 63

SR 1 R

 Capacity data are as of the beginning of 2004; other data, such as investment and biofuels production, cover the full year. Numbers are estimates,
based on best available information.

2 Investment data are from Bloomberg New Energy Finance (BNEF) and include all biomass, geothermal, and wind generation projects of more than 1 MW,
all hydro projects of between 1 and 50 MW; all solar power projects, with those less than 1 MW estimated separately and referred to as small-scale projects
or small distributed capacity; all ocean energy projects; and all biofuel projects with an annual production capacity of 1 million litres or more. BNEF estimates that,
including the unreported investments in hydropower projects >50 MW, total new investment in renewable power and fuels was at least USD 249.4 billion in 2013.

3 The GSR 2013 reported a global total of 990 GW of hydropower capacity at the end of 2012; this figure has been revised downward due to better data availability.
Data do not include pumped storage.

4 Solar hot water capacity data include water collectors only; including air collectors, estimated totals are 283.4 GW for 2012 and 330 GW for 2013.

The number for 2013 is a preliminary estimate. Note that past editions of this table have not considered unglazed water collectors.

5 Biofuel mandates include policies at the national or state/provincial level that are listed both under the biofuels obligation/mandate column in Table 3 (Renewable
Energy Support Policies) and in Reference Table R18 (National and State/Provincial Biofuel Blend Mandates). Numbers in the table do not include individual state/
provincial mandates. The 10 countries identified with biofuels mandates in the “Start 2004 column were actually in place as of early 2005, the earliest year for
which data are available.

Note: Renewable power capacity (including and not including hydropower) and hydropower capacity data are rounded to nearest 5 GW; other capacity numbers

are rounded to nearest 1 GW except for global investment, numbers <15, and biofuels, which are rounded to one decimal point. Policy data for 2013 include all

countries identified as of early 2014.

RENEWABLES 2014 GLOBAL STATUS REPORT 15
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TOP FIVE COUNTRIES

4% INET CAPACITY ADDITIONS/ & 2013

1 2 3 4 5
ony P ] L 7
AT AEREVR A DRI | eS| Japan UnitedKingdom | Germany

Share of GDP 2012 (USD) invested* LBRE B H SR Costa Rica South Africa Nicaragua
bR F AL FiFL Turkey United States | Kenya Philippines
IR HLBEHL W Turkey Brazil Vietnam India

KBHBEIGARBERL i Japan United States Germany United Kingdom

OB AR L S Spain Epiecaar®® | india China
K HLRE L A Germany UnitedKingdom = India Canada

IR BH BE K 2 2L 2 tHE Turkey India Brazil Germany
0 Eypresr-& *£H Germany Brazil Argentina France
2 Wkl 2 iEre g *H Brazil China Canada France

TOTAL CAPACITY OR GENERATION' AS OF END-2013
1 2 3 4 5
H] P AR BRI HL T (B G ZK H) China United States Brazil Canada Germany
] AR AR HL T (NS K H) China United States Germany Spain / ltaly India
}(}?@?E %ﬁ?ﬁ%m Denmark Germany Portugal Spain/ Sweden = Austria
B3 A= % L United States | Germany China Brazil India
Hb B HLAE AL United States  Philippines Indonesia Mexico Italy
JKHLEEA 4 China Brazil United States Canada Russia
KR A China Brazil Canada United States Russia
e 2 .

AR (CSP) Spain United States Err:]lit;eg:s\rab India Algeria

HtR R B AL Germany China Italy Japan United States

NI 6AR K H 354 Germany Italy Belgium Greece Czech Republic
R E B China United States = Germany Spain India
NI AR EEAL Denmark Sweden Spain Portugal Ireland

X BH e FAIK 25 2 China United States Germany Turkey Brazil

3 ok B 2

NSRBI REROK B 2L Cyprus Austria Israel Barbados Greece

i HAFH China Turkey Iceland Japan Italy

* Countries considered include only those covered by BNEF; GDP is for 2012 and from the World Bank. The following renewable energy projects are included:
all biomass, geothermal, and wind generation projects of more than 1 MW; all hydropower projects of between 1 and 50 MW; all solar power projects, with
those less than 1 MW estimated separately and referred to as small-scale projects or small distributed capacity; all ocean energy projects; and all biofuel
projects with an annual production capacity of 1 million litres or more.

2 Solar water collector (heating) rankings are for 2012, and are based on capacity of water (glazed and unglazed) collectors only; however, including air collectors
would not affect order. Note that past editions of this table have not considered unglazed water collectors.

3 Per capita renewable power capacity ranking considers only those countries that place among the top 20 worldwide for total installed renewable power
capacity, not including hydropower.

4 Country rankings for hydropower capacity and generation differ because some countries rely on hydropower for baseload supply whereas others use it more to
follow the electric load and match peaks in demand.

® Not including heat pumps. Rankings are based on a mix of 2010 data and more recent statistics for some countries.
5 Capacity, otherwise noted.

Note: Most rankings are based on absolute amounts of investment, power generation capacity or output, or biofuels production; if done on a per capita, national
GDP, or other basis, the rankings would be quite different for many categories (as seen with per capita rankings for renewable power, solar PV, wind, and solar
water collector capacity).
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i - Except where noted explicitly, investment data in this section do not include hydropower projects >50 MW because these are not tracked by Bloomberg New

Energy Finance, the source for these statistics.
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i - Note that it is not possible to provide 2013 shares due to a lack of data.

LA AT 182
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Source:
See Endnote 4
for this section.
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42%
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ii - Endnotes in this report are numbered by section and begin on page 152 (see full version online: http://www.ren21.net/gsr). Endnotes contain source
materials and assumptions used to derive data in the GSR, as well as additional supporting notes.

iii - Traditional biomass refers to solid biomass that is combusted in inefficient, and usually polluting, open fires, stoves, or furnaces to provide heat energy for
cooking, comfort, and small-scale agricultural and industrial processing, typically in rural areas of developing countries. It may or may not be harvested in a

sustainable manner. Traditional biomass currently plays a critical role in meeting rural energy demand in much of the developing world. Modern biomass energy
is defined in this report as energy derived efficiently from solid, liquid, and gaseous biomass fuels for modern applications. (See Glossary for definitions of terms
used in this report.) There is ongoing discussion about the sustainability of traditional biomass, and whether it should be considered renewable, or renewable
only if it comes from a sustainable source. For information about the environmental and health impacts of traditional biomass, see H. Chum et al., “Bioenergy,”
in Edenhofer etal., eds., IPCC Special Report on Renewable Energy Sources and Climate Change Mitigation (Cambridge, U.K.: Cambridge University Press,

2011).

iv - The use of “European Union,” or “EU”, throughout refers specifically to the EU-28.
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Based on renewable generating capacity in operation end-2013. Data do not add up due to rounding.

i - The GSR 2013 reported a global total of 990 GW of hydropower capacity at the end of 2012; this figure has been revised downward due to better data availability.
This adjustment also affects the global figure for total renewable power capacity. In addition, global hydropower data and thus total renewable energy statistics
in this report reflect an effort to remove capacity of pure pumped storage from the totals. For more information, see Methodological Notes, page 142.
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i - While there are other countries with high per capita amounts of renewable capacity and high shares of renewable electricity, the GSR focusses here on the
top 20 countries for total installed capacity of non-hydro renewables. (See Reference Table R13 for country shares of electricity from renewable sources.)

ii - The combined economies of Brazil, Russia, India, China, and South Africa.
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i - Note that part of this growth is also due to voluntary decisions of suppliers, generally for marketing purposes, to procure renewable electricity for all of their
residential customers. Customers of such suppliers account for up to 20% of the voluntary green power market in Germany. (See Endnote 69 for this section.)

ii - A micro-grid is a small-scale power grid, with its own power resources, generation, loads, and definable boundaries that can operate independently of, or in

conjunction with, an area’s main power grid. It can be intended as back-up power or to bolster main grid power during periods of heavy demand. It is often used
to reduce costs, enhance reliability, and/or as a means of incorporating renewable energy.
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i - Fatty acid methyl ester (FAME) and hydro-treated vegetable oil (HVO). See Glossary for more information.
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X, MWRKIREEMRREE CGHIg 1L 16W) , SEEH 2
[ C0.4GW) FZEE €0.3G6GW) .

2013 4F, BRI 2 A1t 5 Ath b X T 34 25 L= 4
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A 2014 4EY), KEDR T EREAREL B, BHEGEE. V%
B 7 A F1 BT BB 26 25 LA 28, F2 iR X Bug e 52
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. 44

#2014 Y], Z/H 53 KT 50MW K BHBEG IR
KHIE 13ALL R ERIEIT. 045 £ 2013 F K, 4Bk
K 50 MR AHT RitHlE#Ed 7 5.1GW. 46 1
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FEgE CIEMB R ). 47 Hdm KEpe Rk ) &
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320MW Jefk R HL) . 48 FE[EFE 5S0MW LA B[ R L)

i - For information on off-grid, distributed solar PV for providing energy access in Latin America and elsewhere, see Section 5 on Distributed Renewable Energy

in Developing Countries.
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w EREUR
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PREGPE ) — 4, FERREWGH, ENIHS4ih 7 FREY
&R 289 LA R HAR AT B N v 4L 2 . 62 1l
MR ARSI TERSE, HTE 2013 45K, feamft A e L
1o T AR B 5 K BH e RV AR o SRTITIX B R I 34 I I A
X PR )RR AE R, R R 2 A IDE R . 64 IR
BV LLAAN W TSR AE Sk Sk 8 VT 22 s RS o i 20 ) R0y 25 45 4L
PRI CR AL, 65 Ik EET, [EBRER B ML e A
2013 4Fth—EL AT M Wr . 66

2013 “FAEREA SRR LB A A ik T 5%, O
RS RSE R EEFE IR, X5 2013 4F R4
B HAF S EH I T 3 55 R TE BT WER. . 67 [F)
B, GAREEA = S A dh Sl B, BB R RAS (R
2D g5 A U I R T 2R LG, Al A i
JRAR PTG B E G BT 2V E s ) H bR, 2013 4 rp [ T 3
il 3% B AR T4 fE 4 0.50 SEI6/W. 68 il 1 i (1% R £
% 1) R ARG R R A DAk B 3E — 25 /b 22 28 R G AR (1) B
M9, BERT 223 AR BARTE N, (R B A GOB R A
P AR FE R (Rl AE HASFIZEED o 69 JRERFHAEY
R BRI ER (LT 5T, TSEPri 2%
AL T R, PR A IR 7 I SR R A
KK BHBEIGAR R R KA T B i 70 (LK 14)

HE 2013 4, FGRKFND. Eph. FHEE. fEEAE
R — e ] SR 4K BLA R TR AR K R B A AR T
TR 71 G, BATE 1940 H TS (TR 15 N E
KA, JeRR B RIME R A F N A B — e a5
J3. 72 JUIAME 2013 ARSI TR 4 B B I H %
FERE— B ILETCAMIS IO T S A RER S 73

Hafhih, 2013 FEAnfArE LIS 28 43GW, AR
FRECA 4TGW, L 2012 FE4R I T 20%,  IF HOGARAMIAE
FRRE SR F T AESALE 67.6 GW. 74 7E 2013 4F, B HI MY
PRI K T 21%, iAF] 4.9GW, i HAEROGR B A
R ORI R K Z . 75

TR B4R, e R AR = T 4 N 56 [ e 10 H
AL FEEHBCN, 25 XEFENEM, A 2009 LISk E
SRR O ESHA. 76 & 2013 4E, WHCIRALER>
8 5 EERFAE A FER] 87% (T 2012 4R/ 85%)
Herp [ 5 S AR 67% (2012 SEZLTA =022 ) .
77 WM LB Ake TR, F 2013 AE AT 9% (2012 4
11%) , HARF &5 BIHERREE 5%/ 47 . 78 EEM HHH
2.6%; LR R & 55 ELE R R 39%, T 2012 4R
36%. 79 TEENRE, K2 AUl HE &4k R B s 5 iR %
TRAE,  FUFLJE DR 2 R T = AR, B BA P i 5% DA %
IEIEHENEE, T SECT P A 4 7). 80

i - Itis telling of the rapid changes in PV markets that the 2011 edition of the GSR reported on utility-scale projects >200 kW in size, the 2012 edition on projects

>20 MW, and the 2013 edition on projects >30 MW.

ii - Note that data in Figure 14 come from different sources, so they are not perfectly aligned. The investment data reflect the timing of investment decisions, not
the amount of capacity installed. So, for example, some dollars invested during calendar year 2012 may have been for systems installed during 2013.

iii - The source for this information does not define “competitive.” However, the IEA-PVPS defines possible competitiveness as the situation in which PV
produces electricity more cheaply than other sources could have delivered electricity at the same time, per IEA-PVPS, Trends 2013 in Photovoltaic Applications:
Survey Report of Selected IEA Countries Between 1992 and 2012 (Brussels: 2013), p. 65.
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ED 7EidFE KA. T FA T AIEM AR I MENA Hi X [
HPLALAR 45 . 96 SunEdison W T Echofirst ( — 2% #2355 H
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fie (I F RIR BH g (LA TR IR 45 . 97

8 5 1 2 A BH R AR B A iz R A SN 36 [ 9 A
Ko BRI MR HBIX DA e HoAth X, — 28387 f) i sk A 2 1)
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" CHAD b THEE MR AR, EA S A
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G IFELIE S HE A . 99 2014 4], Mosaic /A &
CGEED KRR H WAL T &, camigA
AP BRI B /N B 77 20, #5887 500 53Tt
SolarCity A% (EE) FAT IR A AT — A
R, E5 B NI & BT IR R .
100 SHr AR S IR 7R SE R DX HH B, LS 2 I AN SR 7 BF IR AR
G R B, %R BRI T B AR T
(Al KA B A HD 101

fE 2013 AEHAMA], OKPHAE bRt m, T2 W
TCFARB AT . 102 3% H AR KPR 3 AR 2D R I AR A5 4K
WA R L, HAE 2012 A1 2013 4EIAMRIZ G T — AN 53 1Rk
e R I AR LE N3 2 3 7 % IR B KBk
W%, AR A T RE L BEAN K BH BE FEIB I R R AL T B K
7. 103

2013 X T RBHEE R AR K (CPV) kit E S
Ao, PAEE S RS AR RGN, N SREEA
FKPT LT AHFI MATIE SR, B T8 R e
FRAEIC R DA AE P2 RE Rk . 104 Soitec 2] (EED
AT IR, @ e A E SRR Y 4A0MW 1)K
HLJSRIBHT RS, (AR5 AE California & HL HI4DH
FEREASLLSEEL, FHH 5 Alstom (GEED &7 T SVEIKELE R
sk EEE CPV & k. 105 Solar Junction (EFE) Al
Amonix (FE[E)D) O T AR R DR S RO BRIk
[I%# . 106 B4 Soitec A FI/E R IRHEE T —4> 44 MW [ 30
H, PLK 2013 S JLZ A A EAT iR A =28 LU 2 i 1 H
I PSR, 1% AT IE 2B R IE T I .
107 f£ 2013 4, Qi 7387 s AT SR A AR e 4 R 1)
S, [FI SRR ER B AR RR SR i . 108

K BH R AR 28 1R A3 Rk i B 2, DA B8 4 ST H
WX B () SCRE, AR A FEL ) g R O TR R S TR B
ARz —, 109 2013 £ ABB (Hi-) Wy 7 57 Kk
BHEESEAR IV AR B3 7 2 — 1K) Power-One (SE[E) , fEI:AHb
FRE P2 T X P ARk BRI, 110 RN, 1%
MPTE 2013 4F OGBSk AR, Tidp N, RIE A2
TS A AR T I 5 AR AR A B 3 K 1 R S 2 2 AR A 1P
111 BH T RN TIT 3798 1 140 25 LU U (E IR B, 3 HL AR5 R
T A 1 5 A R SR 22 M [ P Ay R Ge R, AR
) 3 PR RS2 A RN AR IR . 112

i - Copper indium gallium selenide solar cells, which are in the thin film category of solar PV.
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(13Mw) FIZEE (sMW) 75N 1A B KBHRE K H
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i - This was pledged by the Climate Investment Funds, which are supported by the African Development Bank, the Asian Development Bank, the European

Bank, the Inter-American Development Bank, and the World Bank Group.
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H (CSP) ZHLIVFAT HiERAME J1. 26
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i, EERIEINT 55.4GWth (i 7900 /3 m2) i) oK BH RE L HA A
i, EIEEPATE MR RN AR E—
R 283.4 GWth A ENLE = th 14%LL b i 1 i he
f 53.7 GWth (JLF 5 97%) f& glazed water systems %
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BV 8 HE 1 RAL AR 4E K ) 276.6 TWh (996 PI)IHEE .
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1F 2013 4, FEERBCNEERTRESE, ¥nT
46.2 GWth (kb 2012 42 7 3.3%) - 9 @A L)L
FEML, BARRME, B ERFERENUL—ANEEDR
WA 21%) KRB TIHERENES; Hibhn T K4 36.6
GWth MZsE, 2E B aFEIAF 217 GWth, 10
ERE, —ANWShTgMEEREL, KHEGEHKZEMIR
ATEAATI A A B P AR s SOk B8 iR R ok 8s . 11
F ] 3T 2 8 R B K BH RE AR A IEAE 3G Yk, Ho
WIS BTSN 28 R G . AEGR O S BUR A K P REATE 55
FIAWHESI T, WA NS T 2013 FEiigm—
. 12

X T HA T, B (BRE-28) S A BH fig R
BARMGER 20T T2 13 2012 FERRMT
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CHE ) AR B ) . E AL ED E S, DL K FH fg
ST S RFEOR kD ST . 15 B R,
KWIE N Rt e a8 mmSs s, Mar28E0F
. 2013 4F 7 EAK AR A RO B K RO 2235 1 5K, g e 3%
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HH 94% FEJE, 5 2012 SEAIEE RS FIE T 11%.
16 4k 2012 4E 13T 16%H1 2011 4E [ 13% 1R/ 2 )5,
2013 “F WML R T 3 245 T K& 14%. 17

S5 T NSRRI, EFTTSE 7ML, 2013 E£H
BN R 1 GWth, S E#EHL 7 GWth, 18 #EE7E,
W3R E TR K AR L R 4. T BUE S
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BT, RIAEF . TR KR AN
AR BHRE K B8 . 19 B EF B IF 45 oA — = i — 4
T, FIRERTARE . R B AR N AN 1 fr 2 X e [
X, WH TR/NMEHARIE KW, 20

R H A A B A [ DLAN B K R T 3 . B E
2013 FFWEM T 09 GWth, EFEKM B A EZ 5.2
GWth. 21 7£ 2012 A1 2013 sEH 1], HAK W IHIRFEE,
FAE KL 0.1 GWth, HE2 M TIHRSMER, HEt
FRAE TR, 22 32 SR AR M A% E ki R4
FREEL) T HEREHIKZ G, BT s
Wi, TIHTE 2013 4F R % T 28%. 23 iXx— FEEHINARSR
B 37 R BH BE B AR R (PV) BRI 5 B304 8 308 85 K FH A
FIRAm S EESER. 24

THHE, EEMBEAFTHEEEN TS, A, 82
AR AT, HARIRX JLANE K 2013 FRIEHE . 2012 4
THHEHMAR 1.1 GWth, & 2012 FRBiFA R 108
GWth, fRIFFHAERIZERBHLZ BN E. 25 HIHHE A
T 2011 AR B BTN B, ELRIE A UM 4 WA ECR
i, Bk b T fRE. 26

% [EH %) 51847 unglazed water collectors f£] 60% , %
BEAELIF 30,000 NFFKIB RS HF. 27 2012 FREE ST E
JEE|T 16.2 GWth (1 143 GWth & unglazed) , H4k%:/E
TURERS DAL S A B RN, HEFEmMKEE
(0.7 GWth) HEZNIJESE /N, 28 [ — L4 DG R vl 7
A e RECAH (RPS) , BEAL T A BH A R A A% AL ik
(carve-outs) , B FRVFHL 714 &) F K BH BE K 2% & 40k i
JE RPS MR, 29

2012 SFEPRFIH N T4 0.6 GWth  (H i 71%52
unglazed) [%5#E, 2012 FJK Ril S5 #IAF] 51 GWth
(Hr 59%2 unglazed) . 30 AR K &4 R0 A 5% it
FA R PH i S 8 R GUINIAGROK, 763758 B R £ M 28 KL 1
. & 2013 ], EBfTHMARSEE T 630,000
4. 31

EHRX, DOy R LERENTNSE (4G
8591 Z i 1 K BHBE KBS, BREH G /24 B A2 e
M. 32 QIR K. BT, KM, EE A AR RS
JUAS I ] 5458 F K BH g #0R &R Goim#dhok, b g i
AT e AR e . 33 SR, EVFE RE A E
FH TGS G Z AR sk, B TARdEm sz 585
JR 7S AU 25 W B AR T, X 4™ EAVE T OKBH AE AR
FHEIEZ. 34

i - The year 2012 is the most recent one for which firm global data and most country statistics are available.
ii - Data include air collectors. Gross (including replacements) water heating collector capacity additions in 2012 were 55.4 GWi, for a year-end total of 281.7 GWi.
ili - Starting with this edition, the GSR covers both glazed and unglazed water systems throughout. For more details, see Methodological Notes, page 142.

iv -Note that the 2012 data in Figure 18 are total installations of water collectors and include replacement capacity, which accounts for a large share of China’s
additions. In 2013, for example, about 21% of China’s additions (9.6 GW) were to replace existing capacity.
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Data are for solar water collectors only (not including air collectors).
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i - Small-scale wind systems are generally considered to include turbines that produce enough power for a single home, farm, or small business (keeping in
mind that consumption levels vary considerably across countries). The International Electrotechnical Commission sets a limit at 50 kW, and the World Wind
Energy Association (WWEA) and the American Wind Energy Association currently define “small-scale” as less than 100 kW, which is the range also used in the
GSR; however, size varies according to needs and/or laws of a country or state/province, and there is no globally recognised definition or size limit. For more
information see, for example, Stefan Gsanger and Jean Pitteloud, Small Wind World Report 2014 (Bonn: WWEA and New Energy Husum, March 2014), Executive
Summary, http://small-wind.org/wp-content/uploads/2014/03/2014_SWWR _summary_web.pdf.
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i - Studieson bird and bat collisions indicate thatthe turbine-related mortality rate of wind turbines is several orders of magnitude lower than other anthropo-
genicinfluences, including hunting by domestic and feral cats, collisions and electrocutions caused by power lines, and collisions with houses, buildings, and

vehicles.

ii - Rare earth impacts are addressed in “Sidebar 3. Sustainability Spotlight: Rare Earth Minerals and PV Recycling” in GSR 2011.

Source: See Endnote 64 for this section.
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i - This global number, estimated by IRENA, should not be understood as a direct, year-on-year comparison with the IRENA estimate of 5.7 million jobs in the
GSR 2013, but rather as an ongoing effort to refine the data. Global statistics remain incomplete, methodologies are not harmonised, and the different studies
used are of uneven quality. These numbers are based on a wide range of studies, focused primarily on the years 2012-2013.

Source: See Endnote 83 for this section.
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a - Power and heat applications. b - Traditional biomass is not included. ¢ - Employment information for large-scale hydropower is incomplete, and therefore
focuses on small hydro. Although 10 MW is often used as a threshold, definitions are inconsistent across countries. d - The total for “World” is calculated by
adding the individual totals of the technologies. e - Previous estimates were substantially lower (in the 300,000-500,000 range), but installation jobs have
expanded massively. f - About 331,000 jobs in sugar cane and 208,000 in ethanol processing in 2012; also includes 200,000 indirect jobs in equipment
manufacturing, and 81,800 jobs in biodiesel. g - Equipment manufacturing; installation jobs not included. h - Biomass power direct jobs run only to 15,500.

i - Includes 173,667 jobs for ethanol and 62,200 jobs for biodiesel in 2013. j - All solar technologies combined, with solar PV estimated at close to 100,000
jobs. k- Direct jobs only. | - Data for 2013. Includes 8,000 jobs in publicly funded R&D and administration; not broken down by technology. m - All data are
from 2012, except for Germany. The “World” total and the “Rest of EU” total are calculated using the EU country data for 2012 (even if 2013 data for a specific
country are available, e.g., Germany).

Note: Data are principally for 2012-2013, with dates varying by country and technology. Some of the data for India and China are older. Totals may not add up
due to rounding.
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*Litre of diesel of gasoline equivalent

Notes: To the extent possible, costs provided are indicative economic costs, levelised, and exclusive of subsidies or policy incentives. Several components
determine the levelised costs of energy/heat (LCOE/H), including: resource quality, equipment cost and performance, balance of system/project costs (includ-
ing labour), operations and maintenance costs, fuel costs (biomass), the cost of capital, and productive lifetime of the project. The costs of renewables are site
specific, as many of these components can vary according to location. Costs for solar electricity vary greatly depending on the level of available solar resources.
It is important to note that the rapid growth in installed capacity of some renewable technologies and their associated cost reductions mean that data can
become outdated quickly; solar PV costs, in particular, have changed rapidly in recent years. Costs of off-grid hybrid power systems that employ renewables
depend largely on system size, location, and associated items such as diesel backup and battery storage.

Source: See Endnote 115 for this section for sources and assumptions.
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10123670
) Source: See
279 Footnotes i and ii
|| for this section.
Il World Total World Total
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227 billionUSD
Developing Countries |
)
171 168 @
| u .
146
) n 0
— o
<
-
N
100 %) . N
™ ©
| " i . s 5 3
65 (4P
| NS < (@)
40 N @ 8 N
) = 6
| < 9
o Te}
™ © @) N
—
2004 2005 2006 2007 2008 2009 2010 2011 2012

i- Thissection is derived from Frankfurt School-UNEP Collaborating Centre for Climate & Sustainable Energy Finance (FS-UNEP) and Bloomberg New Energy
Finance (BNEF), Global Trends in Renewable Energy Investment 2014 (Frankfurt: 2014), the sister publication to the GSR. Data are based on the output of the
Desktop database of BNEF, unless otherwise noted, and reflect the timing of investment decisions. The following renewable energy projects are included:

all biomass, geothermal, and wind generation projects of more than 1 MW; all hydro projects of between 1 and 50 MW; all solar power projects, with those less
than 1 MW estimated separately and referred to as small-scale projects or small distributed capacity; all ocean energy projects; and all biofuel projects with an
annual production capacity of 1 million litres or more. For more information, please refer to the FS-UNEP/BNEF Global Trends report. Where totals do not add
up, the difference is due to rounding.

il - Investment in large hydropower (>50 MW) is not included in the overall total for investment in renewable energy. BNEF tracks only hydropower projects of
between 1 MW and 50 MW.
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i - National investment totals do not include government and corporate R&D because such data are not available for all countries. The South Africa number also
does not include small-scale projects. Note, however, that data in Figure 24 do include government and corporate R&D.

ii - “Utility-scale” in this section refers to wind farms, solar parks, and other renewable power installations of 1 MW or more in size, and to biofuel plants of more

than 1 million litres’ capacity.

iii - The Chinese government estimates that China invested more than USD 20 billion (CNY 124.6 billion) in hydropower during 2013, including hydropower

facilities of all sizes (this number may also include pumped storage).

Figure 24. A ERAN [F] X 38T FA= BEVR HL 7 S5 800 R 456 5%, 20042013
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i - Includes all waste-to-power technologies, but not waste-to-gas.

n HARENEE

7 2013 4E KB AL A%, b 1137 1235 70, 2 75 v AR AEUR
FL 7 5 LR BTG R 1 53% (A 35> 50 IR FL 7K ).
RIIR UL 801 {7 B G, 5 2012 fEREF, (R
) 37%LA L. R 10% 8 A4 AR 40 FH (80 123
JC),/INELK L (< 50 MW)(51 1235 70), =98k EH49 12.357T).
kBB (25 1255 70), A FEREIR(01 143800). #R¥E BNEF (1
PRER, P AT AR BRIRER SUR I B AR 2012 4EHH
FTF B M — B3 /P A2 b BB 3K T 38%. (S LI 25).

1E 2012 4, K % 90%HI K BH g 1 7 4% 2K PH BE 6K (1023 12
2 90), T I % B CSP. 2013 4EKPHAEH —MEKH
TR TR 20%,BMKT 2012 £EMI7KF. KEBIT I T BE
R RBHRE SR R G RRA D o

FEIE YR &0 AR YR A RBUR K — 8o, 7
2007 4FHE 29%. AHELZ T, 7E 2013 4,105 6%, EYH 5
SRR K& 2005 4 LK I S AR BB A DR R) O 2
2004 4F LSRR AR K F

R &SRk SR KRBT H 8 KR AT NRLK
FIR LT R IEEF AR EE K, R RIELFRIR
FHEER R T T 21% B8R EAH S 2T, ORTFHA
RN TR E


http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg
http://www.ren21.net/Portals/0/Images/Figures/GSR2014/Figure_25_Investment_by_Technology_and_Developed_Developing%20Countries_2014_oNr.jpg

R 3 B KB A P I LG S [ L L
SRMENE o DN RS A —FE I a3 £ R0 [ 545
WAL, NEOKT) . R aaeEA R ETh, (HR R
o B K I A S, AT ZE R E AR A A DS T B

VEA Gt Fodm A e TGRS 50 MW K AR K LI
H R AATTAR ALK T R BH BEAT XURE H 55 = 7 i w42 g
VRBLTE . BEEROHTIG K B BERE AL N B Bl BT R AR 5 3,
NIUH PR BB, SR BNEF 11,2013 £ KK
HLIUH AL 0 Bt B> 35 2570, —AERERRIK
HUBREBE 1334 AL3TuN /b2 — % mil. HISAKHEAT IR
HEREER AR, KT 50 MW /K FBLE B2 T REBE S il 7

2

Renewatle Energy
Palicy Metwork
far the 21st Century

n RRAKEHR

BRI AE 2018 4E N FE T 2%,4 93 23T, 38 FEI /b 1
JRRZR K2 H “ ool thRIfE 2011 - 2012 44 ja) it
Wo o JUPR— X R R E SUE K, BT M- KA
(AN B3 o [ MV ED BE ) Ab 3 A b X AR F R R #53 H BE T
12%. fE4ERVE P, AN BB T IE S 20 = SR R Bl L A 3L
ILRERIAR, ERNETETRET 3 LKITE 47 103%
TC, A IEBBHIN 140K TTTH 2 46 {45 TT.

KBAREWE & X HASAAE 2013 5 N T 2%,8 47 12.3470,12
AT % 28 5 DU AR B b i A B AR I AE — R B 2 1 R
Gro WERRANEEES) AR UG T B I A0 Hh
HUNKHBEAT BT, AERRHR R R E

AU AR BEVR R L IH 1B R R IR K2
(62%), 11 1334 {2 0. AT, DR IELE ZF T
(13.5%),7& 2009 FLLRMRARKF. FREZEZH TR
FRAR KT B, A SR REIRIBUR I AN 2 1, B A F Sl i 48 58 s

b

T B < A2 T G, B KR, RS [ 8 A e (B AR LAt X
LSEER: p/ IR TPt s SN AT P A S e ot 95 8 =4 ]
40%, U HLAF 9 e Jee LR sl b ) T At e A7 o
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KEHHE TR E . EE. SR, IR E RS E) ) 2
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123 70, 5 43 3 T HABE S R, S TR R AR = R
FHAESGAR M Ay . BRI T 11%, ik 80 143%
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76 2013 “ETA] AR BRI A 7 RIE & 16 A FF T3 BN 2 05
M 2012 S FER JE 2R B TE KR & AR KR .
52 BT 5 7 AR VR I 55 R AT IR E AT T 45 1A% BE 3
T 200%,%F 111 {4350, FrE M RZEBIERE K B T/
7K FE RN i BBV, M A1) 20 0 T BE T 81% A1 81%. KPFHAE
(111%) 1Y) 48 123503 45U T oA P 288, B Bl 3 5 1) 72 XL
f8(26 12.3270) HhANAE (L6 1235 ) AR EH (15 12,25 7T) .
WilderHill 4=3k#7 REVE A1 it B(NEX) s JBER 1) 96 M
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il - See Sidebar 5 in GSR 2013, “Investment Types and Terminology,” for an explanation of investment terms used in this section.
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2013 4E PG B AL SE AL (VC [ PE)LE W] FRAE BRI ¥ K
MR T2k, Tk 46% % 22 123570, XL =4 T WK
FHEH] 2005 4 LISRBTERARAK T BRI E S EUL R
VC IR Tk 1 IR R, 57 AN 2 75 T RV X 3 i 4
K &HERE THRBLERNZ —, REELENAN VC /I PE
B M 28 123570 T M43 10 1238 7T, EATY AR 5 K O KU 5
AFIFAZE T I, & BRI VC | PE I £

K BH B AR A B KA 2R, U A AN FA SRS N 2012 41
AT B =2 —, & 5.49 {2370, X FR IR EA
SR M 2008 4 LUK AER P BE I IR = AR PR E .+
FEREE—IR,VC | PE BAEXBEMEIE K FABE. 2013 £
R EME— BN AR, BT 70%% 10 {2350,

A IR GFE)—— RN 2144 {2 TTHIFBR, k4t
TREFE 2012 ELURIT T RS EH 2006 4FLLRITERIEE.
2013 “FIIE T &R/ 537 126, H 2012 fELLR T
11% A5 T 2011 ARIEAEI4IT 200 1226 7T /K . o] FRAERETR
BRI G B M I SR E TR T 18%, % 399 143%
JGo MZ T, M ESZM AR T 45%, 2 115 143550
T 2012 4EMka%s . T FA REVE A 5 10 B A 5 A TE )
F KA 75%——HIX (KT 2012 K 81%.

n AR R

2013 4 A AR AR TSR B (R EFE KT 50 MW
(7K HL)iE 192 /2.6 78 MK T 2012 4F 1) 2340 {23670, FHE
BRA A B AR R (AN 8 1 . AHEL R A A R g
AR 2700 1225 704K T 2012 4E4E /) 3090 1226 7C . it
XUEAR A, BT A REVR AN A R (R ZBEAE 2013 4R
A 30, 78 B R A R R P AR G B B AT 2012 4R B
18%, {HALAPRELIEE T B 13%.

SR A A RORE I X B V2 R A RILAT (e . vl 4%
SR HYE, T A 1020 143650 X BT A ML BRI g
AHELZ R, LT B g (3% W 8 ] PR AR BV 1 72 1 B K X
WRE TN T B K B R, 2013 4E R F BRI, W AR
PFRES S IUE DL 1920 1238004 BEVR HY 1020 12
£50, WIRFLESKT 50 MW 7K B H #3%,2013 4E4 5k
AL A BRI PR A A RE IR AR % o

i - This number is for renewable power asset finance and small-scale projects. It differs from the overall total for renewable energy investment (USD 214.4
billion) provided elsewhere in this section because it excludes biofuels and types of non-capacity investment such as equity raising on public markets, and
developmentR&D.
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HERCE0

m 20LAABSES

A HAERIR AR AE 2014 SEAT IJTUAE 95, 2014 4Rk
Hi (55— Z 7, o Eb 2013 F RIS K 4%. 2014 4E55
—ZEE A IRAT A IR IR 444 {22E T8, XL T 2013 4R
TUZRFEN) 57342370, (HEE—ZRE@H 21K T, 5 2013 45
—Z=FE 426 {0 T HRER E L.

7F 2014 S —FEM M REHA. EEM/MIEKIHEE
WH, AT A RRIRER R, S e WATED &
JETUIE . TEABRVEEE P, /N A 0 E $ 55 LE 2013 4F— 2R
WK 42%1K 3] 212 12370, R BT H 1) %77 fh s R %
13% % 228 125G

EE ST 2013 FH—ZFE ETFT 32%,15F) 48 143
JG. FEREKT 18%,1AF T 99 1435 0. KR 2 T ik 29%
%109 123670, EEMXTM-KPEE A EAE
B, BT 27% % 121 12T,

i - Ayield company is a corporate entity created specifically to hold high-yielding investments in operating-stage projects.
ii - Note that investment data were not available for most development banks when the UNEP/BNEF Global Trends report was published.

iii - The USD number provided here differs from that in the Global Trends Report (USD 6.2 billion); it was converted to be comparable with other values
throughout the GSR, using the date 31 December 2013 and the OANDA Currency Converter (http://www.oanda.com/currency/converter/). The same is true for

the EIB number.

iv - European countries include Denmark, Finland, Iceland, Norway, Sweden, and the United Kingdom.
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The annual GSR process serves as
a platform to share and disseminate dispersed
and diverse renewable energy data.
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DA LS R PR AE R AR A B RER ™ . KR H b
WEIRT AR — R E A, (HA RN — B AL, B
FARABATEEN . BRILZSh, A B AR
PR EAR, AR RREURRIEY H AR th A Wr i s 8 1 AT ff
ARRIEI R (ST 5 o A J b B 5 20 T TR AR g
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B 12 A E KA 2013 FEHlE T LTI B AR B
IR B RNEAE 2013 AR RHEEHLY 10MW,  IEGFSEEL T 445 H
Fro FEBSEL T 2013 4E 0] A REIRHTIGSEHL 49GW ¥ B
bro HZ, 11 8 NMEZKEG LI YEH k. B, #ikx
2014 £EFL], ERET 2013-14 WH4F (38 BT P AR REVE PR ) 28
B T eI RN 4,325MW. 37 1T 2E 5 5 A [ 5K A fig o2
B2 YR 100% K 4 W] FAE R IR H AR, Rk, 50K
HARE 2 5] 2030 4ERT, SZIL 100% H ] 1A GE U e g 4t
UL B 23% 1)t 24 fig VR R T FAE AR IR . VR [ R RE ST
4 1,000MW KPHfE I B AR JRIF/RRRESZELE 1MW
RCEENLI B bR 255 PE AR A8 S 5% 1T P4 fig U5 L 111
KR H B BAE R g Sz L 2013 4E AT AR B K B
10,000GWh (¥ H#r; B E A BESLIL 2013 4474 100MW X
F2EPLI B b

k#2014 FHW, B BIEIEAR L UL S AR
KB bR R 5 &, 168 H Ax e E AL B R BRI
Ok BT3P 25GW, KFHAE#OK L B340 25MW)
R FL (3% —KBETRLLB]D 5 JBVA/R CRBHAE Ril-3
HL3MW, /INKEL ZETFEEHL 1IBMW) ; FAE (5% ) skok
FKRIE, HAp AT E %2/ T 20MW) .

2013 4F, BAE 6 MEFIRH THECE B AR, B IEFIRE
BT T 2020 4 i AT AR B B — IR REVR Y 9.7 % LA
KR HLE) 20%0 H bR ASFFHEESL T 2025 SESCE v ERAE L
FEHL 25MW I H bR BEBE ST ITIE A H A5y 2014 S5 w] FA
REVS K AL L B IAF) 1%, 2020 “ERTIAH| 3%. /WA 1
— IR, BAET 2016 AEHNR AL L I 3EHLYT K 2] 5,000MW

i - The estimate of 15 countries in 2005 was based on the best information available to REN21 at the time. As of early 2014, there were 138 developing and
emerging economies, defined as countries in the low-income, lower-middle income, and upper-middle income classifications of the World Bank Country and

Lending Groups, out of a total of 188 countries overall (per World Bank).

ii - India does not classify hydropower installations larger than 25 MW as renewable energy sources. Therefore, throughout the Policy Landscape section,
national targets and data for India do not include hydro facilities greater than 25 MW. The Indian government’s fiscal year runs from 1 April through 31 March.

iii - Throughout the Policy Landscape section, the term “solar power” refers to solar PV and/or CSP.

RPE0

75



http://map.ren21.net/#in
http://reegle.info/glossary/1661
http://map.ren21.net/#in
http://map.ren21.net/#in

04POLICY LANDSCAPE

76

Lt 2013 4E/K PR TE 3,340MW, Hirf 794MW 3Kk [ /MK H,
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— SB[ KA R T IH RS AR BR YR B A KO B H
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BRI, I EWE T 2020 4E5LH 200MW X H R
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2012 4Eff) 25GW F| 2017 41 55GW. 2= [E i 1 H AR [H 44
AR AR R KB REFIXRE I B bx, K H
2021 SR F A AR IR i A REYRYE S LU LR E 25%. Z
8T 2014 4E8G 00 1GW [RIGARBEHL . TL LR & 76 H
2014 FSCIL 23%n) FEAR YR B A H bR Bl Eaghn 1
2015 fES2 3 40%A1 2020 4E 525 65%(1 H 7 .

TERRIN, % A 0Am T — &5 2020 407 Rl 5 &
IR & R B bR, B3 7T69MW [ [ 44 4= ) i g & |
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3R 2017 4EHE 0 700MW Y6k, 2800MW Ye#. FiJ LE 7oK H
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FRk M H AR F] 2030 45, KBH AR E 1K L 10%I1 4 A
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i - CARICOM comprises Antigua and Barbuda, The Bahamas, Barbados, Belize, Dominica, Grenada, Guyana, Haiti, Jamaica, Montserrat, St. Kitts and Nevis, St.

Lucia, St. Vincent and the Grenadines, Suriname, and Trinidad and Tobago.
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Figure 26. Countries with Renewable Energy Policies, Early 2014
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Figure 27. Countries with Renewable Energy Policies, 2005
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Figure 28. Number of Countries with Renewable Energy Policies, by Type, 2010-Early 2014
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Figure 29. Share of Countries with Renewable Energy Policies by Income Group, 2004—Early 2014
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Countries according to annual GNI per capita levels, per World Bank, 2014.

i - All exchange rates in this section and elsewhere in the GSR are as of 31 December 2013, and are calculated using the OANDA currency converter
(http://www.oanda.com/currency/converter/).
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Figure 30. Developing and Emerging Countries with Renewable Energy Policies, 2004, 2009, and Early 2014
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Nova Scotia, Canada, added FIT rates for tidal arrays to its
existing programme. Ontario revised its FIT in response to an
internal review and to the World Trade Organization (WTO)
ruling on the province’s domestic content requirement: the
requirement was reduced to a local content share of 19-28%
(depending on technology) in mid-2013, and then removed
entirely in December.>*While Ontario maintained existing rates
for wind power, it increased rates for hydropower, bioenergy,
and biogas, and reduced them for solar PV (down as much as
39%) and landfill gas (down 31%).% For all renewable energy
projects largerthan 500 kW, Ontarioreplaced FIT supportwitha
competitivebiddingscheme.%®

In India, the Gujarat Electricity Regulatory Commission retained
its FIT despite the state government’s pressure to reduce rates.>’
In the United States, no new FITs were added for the second

consecutive year (although legislation was introduced to establish
a statewide FIT in Maine), keeping the number of states with FITs
at five. Rhode Island amended its existing FIT to require that small-
scale (50 kW to 1.5 MW, depending on the technology) distributed
generation projects submit competitive bids to determine the rate
of financial support, as is required for large-scale projects.®®

RPS laws or “quotas” mandating the use of specific shares or
guantities of renewable power are in place in 25 countries at
the national level and 54 states/provinces in the United States,
Canada, and India. No new countries, states, or provinces
adopted RPS laws in 2013, but several states and provinces
enactedrevisions.

In the United States, although the number of states with RPS
policies remained at 29 by year’s end, RPS policies came under
increasing political pressure during 2013.%° There were efforts
to weaken or eliminate existing laws in many states, and reviews
were undertaken in 16 states.® In response to these reviews,
several states introduced changes that were both positive and
negative for renewables. California revised its regulations to allow
its Public Utilities Commission to raise the RPS requirement
without legislation, but as of early 2014, the RPS goal remained
at 33%.5* Minnesota revised its RPS policy to include a 1.5% solar
PV requirement for utilities.? Colorado doubled its renewable
requirement for co-operative utilities and created a distributed
renewable generation requirement, although the revised
legislation also expanded the list of eligible technologies to include
coal-mine methane, synthetic gas, and fuel cells.®

The Energy Act adopted in the U.K. in 2013 established a
number of new provisions, including the 2017 phaseout of the
Renewables Obligation for new participants.® Tamil Nadu, India,
overturned its requirement for solar power to meet 3—6% of
industrial electricity demand.®

New net metering policies were adopted in 5 countries at the
national level in 2013, bringing the total to 43 countries. In Europe,
Greece enacted a net metering programme for small-scale solar
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PV and small-scale wind plants; Latvia enacted a net metering
policy that entered into force on 1 January 2014; and Ukraine
launched a net metering programme that requires utilities,
as of 1 January 2014, to connect residential solar PV systems
to the grid within five days of project completion and the filing
of an interconnection request.®® In Central America, Honduras
approved net metering for systems smaller than 250 kW.5
Additionally, the Philippines adopted new interconnection
standards, bringing into effect the net metering policy that was
legally established in 2008.%®

Only two countries revised net metering policies at the national
level in 2013: Denmark restricted the availability of payments for
self-generation by moving from yearly to hourly net metering and
setting an eligibility cap of 20 MW worth of solar PV systems, and
the Netherlands removed its 5,000 kW incentive cap, thereby
increasing the amount of electricity generation that is eligible to
receive support under its net metering scheme.®
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At the state level, there were a number of developments in
2013 and early 2014, with four Indian states—Andhra Pradesh,
Kerala, Gujarat, and Uttarakhand—all starting net metering
programmes for rooftop solar PV systems.”” Uttarakhand
introduced net metering for rooftop solar PV at a rate of USD
0.15/kWh (INR 9.20/kWh) for installations of 300 W-100 kW
with battery backup, and up to 500 kW systems without
batteries; total installations are limited to 5 MW.™ Tamil Nadu set
a cap on its existing net metering scheme for solar PV systems,
limiting it to 90% of a consumer’s electricity consumption.”

In the United States, net metering policies remained in 43 states,
Washington, D.C., and 4 territories. While no new policies were
added in 2013, four states revised existing laws. California
extended net metering (it was scheduled to be suspended in
2014), provided clarity on how to calculate the 5% capacity cap,
and laid the foundation for the development of a new uncapped
net metering scheme.” New York tripled its solar PV capacity
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cap, thereby opening the programme to more consumers; and
Vermont raised the net metering cap from 4% of peak demand
to 15%.™ In several other states, net metering faced significant
utility opposition. In Arizona, net metering was retained, but with
a monthly fee of USD 0.70/kW to be applied for all new solar PV
systems.’
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i - This would entail reforming the process of retailing decentralised
electricity/competitive and liberalised markets, particularly for retail
power; enacting enabling regulations for self-generation; and adopting
incentives such as time-of-use tariffs, dynamic pricing, peak pricing,
and the delivery of new energy services.

Source: See Endnote 99 for this section.
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Other types of auctions also took place to advance the deployment
of renewable energy. The United States awarded the nation’s
first licence for offshore wind development, and subsequently
held two additional auctions for offshore licences.?®
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i - The 28 EU Member States all have targets for renewable heating and cooling in their National Renewable Energy Action Plans. Additional countries include
Bhutan, China, India, Jordan, Kenya, Lebanon, Libya, Morocco, Mozambique, Sierra Leone, Swaziland, Thailand, and Uganda.
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i - For more on the interplay between energy efficiency and renewable energy, see Feature section in GSR 2012.

ii - The SE4ALL initiative targets, by 2030, universal access to modern energy services, a doubling of the share of renewable energy in the global energy mix,
and a doubling of the global rate of improvement in energy efficiency. By early 2014, more than 80 governments from developing countries from all regions had
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joined the initiative. See http://www.se4all.org/our-vision/our-objectives/.

iii - Primary energy intensity is commonly used as a proxy for energy efficiency, even though it fails to cover the multi-dimensionality of the latter.


http://reegle.info/glossary/682
http://reegle.info/glossary/2457
http://reegle.info/glossary/682
http://www.se4all.org/our-vision/our-objectives/
http://reegle.info/glossary/682

REN21%:5
o[~

FHEERNERARES A RFRERKRETSHINE
EEER & E BRI = 8EE) 2015 FIKEF] 650,000
Eet , EIEREBEEREM 2014 FHIEE 2015
F,ANFERRSE 1 BAAE 'B.RERKN 824 AER
(5 AARE ) ELNHERN L RETBAERERRE , 4
MEYFRRE,. ARZE. LRINEH Flanders #h X% 11 920
FIETT (670 AT ) AAEFS I BEERRER, KRR
AURKSHEAMKRER 127,

B 125, HR

ELE 2 NERBEHESERBEEARBRIRFT
BERERARNA., ARFEIT-WM1.72 2%t (1.25
BT ) Ktk , hIOEEFYRSENBERM 0 RIRE
M, B GEARMHERFANT 128, REMGHAFTH
HEEX RPRBERKH EMA BT R BEKE 2016 F , BEatFF
1R ARPBABEARI A B R4t 30% M R F &K 129
n RBBEE
ZRRERBUBLEERERBENINANBREIER X IFE
YIRBIENE, ¥ SER, 2013 F , RBKRE—LE
A TR E A A BU R M8 Sl AT R SR R IR SRR
E, BEBEATHXRBRSEEMRBESIY , £WR
RBEELERUARBUBMBES. 2014 4 , BEEY
MREEEELLE 33 NERPELRERRE , HFE 31
MREREEHAE , 26 NN E RIR H 21 B &
E. (REMFKEFEERRIS)

2013 FERZRHUFNESHRBIB LR WL T ES5
(FHPIRE 5%MER ) hRANELE  HELENE
2017 353 E7 #nkt ; EMSRIFFAEME BS (KBFREE
5% EMSH ) Bl R | FERRK ( RREEMETE ) &K
E B10 #rft ; BEEZLNRET BAE E5 Wl LR, UK
2015 % E7 %1 2016 & E10 KR B R 137,

2013 EUZHAENEARBELEREFRES. 2013 F
K, DENELERSSHELEMN E5 FEF E10 ; UEF
2014 £ 7 AEEE#T B5 MLELRN B , DRALITH
T REAR R ; ERRENZFHNIT 2011 FRE
HESEINITH E10 Bl o2 | EFE , MR HELER
M B7 FAZE B10 , BEERHEZEHELERMN E20 £F
Z E25, ANFFHRMREYSHAELEMN B5 RAE BT
AT 18, N, EBHFFEHARS CEHEL
£, 2013 FHNHZEAHELEN E5 RAZE E10, B
BEXM E10 BAE E15, BtEN , HE&RE T E 2014
FURZEERREAE E20 WEH 134, MIFEREEHRRET

NNN7 /A hh Cn INn b FALLEhARCHD o4\ an4aE & an A

EEM 2005 FFFIEKHEE AT B A RCBR A BRI | fF
EXRZCEREMBKEN 5.4 ZFH (1.44 Z0& ) BEE
4.9 {ZF (1.3 Zme ) 136, EMRTHRXE , #FERu
£ E10 BEMBIELR  AERMNUER ZERERE 137,

B, MBUSHBREHTHRNRE  fRENXN
2020 FRERE ML UBLERRSEENRR. BHUR
SRBE BT 10%89 B Frm A — IR EWRRE 138,

NEBEWE ZHONATEMRE S, BEH#EHBK
HEURN CEEFRBAM 48 ZER (N7 ZEEERE
R) WEEHER 199, FZRENATBEERBEFST 330
TR (Y240 ART ) WESTH., SENEKM 1650 7
ETANERLURRNEMNENRBNERE 10, EEY
BB GEE, PEHATHBERABRBEE , XEXE
Bl 3 O £ YLk,
U ZEREETHNERBTHRRESHN RN AT BERE
BREANER , SINENSERRRBEMEY R, AIEE
RS, ARABLEERBEN. BARALFEENHXTE
ERERBEINBEXE  ERERSERBHAFEREBTR
W BER X, 2013 FZEZFBRIFEIERIUE BT
JRERM 9813 E /MK ( AR 60000 JT/4 ) M4 ; 2
E & 2.478 {Z%£t(1.8 ZR B FEF= MW REIME ;
ENEITRIZ 2020 FF 4= 500~600 FHEHSEE , Bt
FEFIA 2020 BRBHAF BRI ; ZEELHIEXY
RN W B B IS 1R it 3697 £ T/ (12000 BL BRI H
SIR/AR ) ; FIEMB BRI X R, 2013 F4,ER

NTMREHEHERERUBBME ; RENRERF T
EREMBHRBES IR, FFEI AT IR 142,

85



04POLICY LANDSCAPE

86

m GREEN  ENERGY

LABELLING
AN, — M AR N BEMNEERRE M ELERE BRI,
—EEFERNELHBUHRGN/RRBEVRBEZE
Bh. EF-LEBUNAETESRARENEERETERT
BERR. XE-—RELTHAIBFEE (AKX HH
M FBFBE ) |, B, tE - LERFEHBEK.
2013 FRENFEMHERVRERERN L RE ARSI R
RE,RET 1.2112% 7T (40126 ) WETES
144 ; XE , 2013 TBUE T ERE] 2020 FERIBFHRE
ABERFRBIERENT SIF 20%145, AT ITHHHE
BAFHRIAT - EFIEE, iR, REBMERTBLER
ROER. WMk TBERBATH RO R , XFHHM
BIEABNL  BIRERRBVEEEFTR , ZHEEWN
BRENS , FEHENEEREMMILEIET , ENS

PURCHASING ~ AND

w3 T R 3t 05 BT BOR
BUFITNHEC LT RIIT - LFIHE, itR , &E
Biredt AT A ARRIRM R R, 7538 ™ M )5 BT RIAT
HEDHR , XFMER AL, B RERER
DERFER , EHREMBTEN S , ZEHNNEERS
M ZEizT , BENRRELESEZMT , 2013 F
LERBERGE TREN KR 77 R ERE S 16 A
TR EBTAE ; HEIHMRMERE ; BH#TH
SRRMENRAEREATEEHUREPEELCNER
HE (WBEXR19). BEHS. NAPRERBFHOH
EIR | 2 /N RRINIE S L5 o7 B4 RE IR M R M
HRERACITIT 7 BE 146,

WABRTHEEREIMMERBENTNINE , B
1IF 2013 £ &R , MEBFRIFEIRN 60 NEEHET
F,EE 3B NERAHESTHFRERETELTR
T ARPHAESE T B MK 147, EREZ , AFBBERATH
EXRBR, FABBENTE 2035 EXIWBHRS, B
R 100%fE A AT B ERER , 2 2050 244 100%1fE

HATmEALENEGN B i - ZTHEALETIE SN 2T on1 R F <o

MR, BREENEEMN R itb 75 BUT Y 1T 3) BUE 5 47 3t I 2
ERBURIEE 150, E£HE , flm , BEREHT SE AR
ZENFTMLERFTHTHR]. AEHEEITRRARZS
Ree ER B BE AR A e (R B R B BE IR 3R R 1571

IS B R FAA R AN 1E I 3 22 (8] 33240 7 FB4E AR TR LA AR R 4R
BB L, 5 /SR E XA ERNEESRIE X357 RUN T
BEAERENENRREM 52, RiIK , —ERMNERHM
h 5 R XASRIE |, AR i1 EIRENE
o BIENFRIEZ | fF 2013 FXFith 5 AT HAERERENH
FRRTERN 500MW , TIEBIBN#HHE SR IFHHHEX
EXYERBFHEES , ST EBEEREEENA
&, S5 EEEANRITHNARE , £E8MNNERN
BXRBBEEE, EXPEIXP , BHEEREROMAFN
ZFBEMRBFERF RN SBERENSG , MEREH
HIORETTEh ( NAMAs ) 154, ERE3F , T SERBNEE
EHESERRPEATEELRR , X 2020 FRES
AR EE 34% K B AR 195, WAZESHELR (APEC ) FTRE
(FE ). Samuilsland (32E), and Da Nang (#&)EH
B =M Sith X R BORSEIHAETR 156, 2013
F,2HECH, DE., EENDNERALNNANTEH
THBRFAERBREEAK  HPaFEi A ERARTRPL
Fr &0 — 5 AR A AT B AR 157

23Rty 5 BUFHEFEF K F SRR TR R AIRRE
MAZRINERE. 2013 F , BAFLEEHIE T F 2030
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FRI-—NMEELNAER—MER , X T 350MW # K
PFRREA EBZRHLITRY 166, HNF4E fE TN &Y 1A N BLE & 1L B E
BHRER AP REBENRETED 15% , B
RIM 2013 FHFESREm £ AHE R ERETHE NI
167, TERIZ B2 M B9 AT ARER 2 3 Tl A 7 SR L E KRR
BEERH 168,

AAREHEFHBETLMEENTNB T4 X BN LT R
HUBERRNRE. 2012 FRNTEIULBITEINT ,
B 204 MEXRFEERE 20 TET (2000 FHT )

AR BERTRAR S SR A IR AR P

A A R ST e R R T B

T AAFDREAR T 15 T R, e
SRNWATBLEEER (BOFRE ) INERTEREDDZ
70, EXE, B 2013 FE , AMMITULHKEERRE
(CCA) B 7, ZT5E 2012 ERFHEMIREE ,
2| 2013 F£ , ER&KIL 100 FHEEREREZIT LR/ TR
B, I F=EE Y T HF S momBEme 16% R HE
2 72, HEANEEHTM 2013 EFFHREMmEREXER
ERBEK (CCA) , BHEHE 30 MALHET RS IR
SEREIZBE. EENE |, Gandhinagar 2 HRAERNEE S
MEIR SMW WETRAPABEXR R A BIE |, EET, 2014 F
4] , Bhavnagar, Mehsana, Rajkot, Surat 1 Vadodara 0 #p
EEHFRIE 25MW WETUE R A BIBIRUE 174, Port
Elizabeth B{ A FEIEE — N T#h 5/ DN AT B AERER R4
BEITEMNTIREAN 175,

HigmmBEBUSEN , BLREBREITRYFIT
o EHEHERY L REAEEERABIEE, 2013 FOE
B Guntur T Sriperumpudur T , BERE T BERRRS
UL AREEFRBEB AR , Aurangabad HTF RN B
RET BIRITRI 176, EEMNEABMNNEFTR  LBET —
B, £ 80 EETEN L RE AL REMRME FE
A, EmMABERELK Yolo B , KFHBEXR KX BEK I
13.5GWh(H Y F Lt B FERM 152%) ; EERFHIMATR
BT ,XUTERAER, BEMEABEEREATERD
TIRIE 100% WA BERREAR v BEELAHER LR
ETRARANTITEANEEREANARRERS
(1.25MW ) X —% BT REB B EFEF=EF 4 2250 M o
HE, FAZHILHRTNEFRER-—BENETEN

100kW B9 A BREEH AR % BBIR B . iX 83776 22 & A M AE 6 A BA
FE 2 SR U e 75 BURE A4 [X 4K 48 HE 3t 1 BE 2 /B =L B REHE /%

BB R, SREERIE , F 53085 77 A L 55 F BRI
ENAUBERERNER, FE OBNSHERERENLER
ERIUTKH -y , ZHABRAEZEAEARBEMLSER
180, fEEIEEAIA Jakarta , — BTG EEFHMTMN
2013 F¥)FF AR FIHET 181, ENEER Bhubaneswar §1IET
HMARMBEIE | BHEARBRLEBRTNARIBEKLR

82, FHEMATIMB /R, BB, BENE , EHHAE
RXABRFEERITRMER 183, 2013 & , XEMAEEL
ML F B MEREIEHRBER 2 XEH6 , HEEEEMR

NEETBERERRENWITHBRERAE , FSEHEHEHRE
FIF AL FREBEAAE , KBABEN/REATIUHRRSE. &
JEH FF I S A B ARPAAERIKES ( SWH ) T RIERIA
EHERNETUSSENEEE  NEREHARZETN
SWH R %; 186 22 KB & M B 22 it K MFTHI RS 2 )5 & o
ERE=AEFERAMTSHETA (LIC) SR T EMNH
X, iR MBS SERALFTANESERRR R TBELE
BAAE , ABEIH LR EREIRNFANRAEE 197,
ZABEZRZHT 2013 E#AT —#tiXSME |, B
LIC 3f 1000 M REEFFEF 10 EH XEBR FRETH
HERBRRGHTEE 188, EEE/LNMN ELBYEERER
B ( PACE ) ithl , ERFEHASFHNAE , 28
BT ST 2013 FEES I T iZit Ll i18e, 2013 &
BR— L T IS SR HEBE(E A KPR AE B R B D W B R EHR
Ko FIMREEM Santa Fe BHIEHKILEFTH P LREKH
HERKBERE , 2013 FE M4 TEEMITILATHITTRE
190, FIFFERELRERELBRFT X FEAPERKERS
EFBRAREEAEEESN AT, &1 2013 5,
ZREZ L8N 100, 000GWh, FFEZHITRIE K

i- CCAs allow a city or a consortium of towns and cities to aggregate the electricity loads of residents, businesses, and municipal facilities and to negotiate

electric supply contracts on their behalf.
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EABNNBEEROEN , 41 ES RERTHLER

RBATZRFA AL SS/EE, ERTH , BEERFSINK
NEEEATHEAERNRESREN, FSRHRALM

HARERBBREMNEX R THEEREEEANG D,

2013 & , BB F =M — Tt R AHSEREA 100% A B
EfRB (FATED. HAMSS ) HEhAPHEEMNBES
30% , HFERRYME T XIGRA—RRE=ZRR=HK
R (MER#FIE Gissing , AN TFTEENASHNAZ

BH ) RBBAXASELSEHERSTBRIIE 194,

R Z T EE R A TEERRERER/BRN
HE , FEELRRBREFFEAEYRBRER BT RB
WE AT EEE, 2013 EEZENE M ENERPRE
FgH , ERFAEFHTREFARWE R B TEMFER
REFNARE , AATEREFE 6000 FHEHBHERE

DIKB| B5 KPR 195, LT AERIEL |, X T — MR
B, @FAXEHREN —2H 50 FHash HEEM5]#
KIREBN NEE (2014 FitkIEKZE 200 4 ) 19. SioPaulo
FRATEANE-—NERREHESE , XK Lublin £ 2013

AT R RO02sh B AT 197 ERFR XML AA I/ Ak ok R

~d e

= g =
§ - = [Bus to the future

BHERAEEEIARE B NERERENER S EE
%, FlMmAIFERI Palo Alto , 2013 EIFHBERIR A
TET , EXMEFTERECIESXANBEHTERS
W, AATERTEXEAMNMBRILIE , EXRFTENLD
HEEH R BIHEETE I BIZHE 199
FERAETIREERERSZNAE  BILECHRBETEE
BERMARE . KRR, b5 BUF MR E RN SRR
BBREWNENRE. 2013 F£X , BEHSIREM
(cCCR) ¥, A1 4208 MR BN ERTHIREFTH
836 INEMEERMSIRAE , DB 45 NERM 414 N
M (kb 2012 £ —F ) 200, £ 2014 F4] , BSHXAEF
S RXREFREES (ICLElI) , C40 , R BFRWZRFT ,
HRBITER , REEBABREBEURBREEFERANBESEE
23R 35 ME IR R £ B XMAER B ESEBERAT YL
(GPC) 201, CA0 Ef 7 —HIE5E 1 FHIF ATk R RIT
X, WMEVETITE , ITRITRSRESABER , C40 MER
WEME (CDP ) BEA T —WMBKSITH , @Mt TSIRTH
MBI HREFERSGSOETHRE | FEHREE
B, HEEE RN SIEMEERITE 202,

2013 FHEF R TS SERSR KA T E <R E
hN3&. UNFCCC 5 19 R B A4 (COP19 ) WERFI&
WHEEREETEHTAES , BIBKANTENZSER
£h, mENSREKHZERERE 203,

i - Similar to L1C, PACE financing allows property owners to borrow money from a local government to pay for renewable energy systems and/or energy efficiency
improvements. The amount borrowed is typically repaid via a special assessment on property taxes, or another locally collected tax or bill, such as a utility bill.
ii - Tri-generation (or combined cooling, heat, and power, CCHP) adds an extra service to CHP, whereby the thermal energy is converted to chilled water for

air conditioning and/or refrigeration, which further displaces electricity used for these services. Cooling can be delivered via central thermal chiller stations
combined with district cooling pipes, or via hot water pipes to decentralised thermal chillers in individual buildings.
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* Spain removed FIT support for new projects in 2012. Incentives for projects that had previously qualified for FIT support continue to be revised.
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2 Ecuador’s FIT that expired in 2012 was re-launched in 2013.

3 The area of the Palestinian Territories is included in the World Bank country classification as “West Bank and Gaza.”
They have been placed in the table using the 2009 “Occupied Palestinian Territory” GNI per capita provided by the United Nations (USD 1,483).

Note: Countries are organised according to annual GNI per capita levels as follows: “high” is USD 12,616 or more, “upper-middle” is USD 4,086 to USD 12,615,
“lower-middle” is USD 1,036 to USD 4,085, and “low” is USD 1,035 or less. Per capita income levels and group classifications from World Bank, 2014.

Only enacted policies are included in the table; however, for some policies shown, implementing regulations may not yet be developed or effective, leading

to lack of implementation or impacts. Policies known to be discontinued in 2013 are marked with an X; historic discontinuations have been omitted from the
table.. Many feed-in policies are limited in scope of technology. In cases where a national and sub-national policy exist within the same policy category, the
national policy is displayed.

Source: See Endnote 1 for this section.
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i - Predominantly in China, Uruguay, North Korea, and several countries in Eastern Europe.

ii - In Latin America, the absolute number of people without electricity access declined from 31 million to 24 million over this period, while the population
withoutelectricity in developing Asia declined by 60 million, per IEA, World Energy Outlook 2011 (Paris: IEA/OECD, 2011) and IEA, World Energy Outlook 2013

(Paris: IEA/OECD, 2013).

iii - Developing Asia is defined by the IEA to include Afghanistan, Bangladesh, Brunei, Cambodia, China, Chinese Taipei, DPR Korea, East Timor, India,
Indonesia, Malaysia, Mongolia, Myanmar, Nepal, Pakistan, PDR Laos, Philippines, Singapore, Sri Lanka, Thailand, Vietnam, and Other Asia.

iv - As defined by the International Finance Corporation, this includes all solar portable lanterns, hand crank, and pedal power technology.
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i - Crowdfunding is the mechanism by which small companies and start-ups raise capital from many small investors, in return for an equity stake, structured
payments, products, or a combination thereof.
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*® 1. 2013 FE4FRT] FEA REIE AL BE U AR

7E 2013 SR & #HIL3) 2013 B E
REE (GW)
2 s 5 88
Ok 0.5 12
7K H ik 40 1,000
B -0 05
PNEE N 39 139
FOLK B RE K L (CSP) 0.9 3.4
PN 1 % v 35 318
R FHK (GW.)
n B AR A 3 296
AR 13 23
K FHBEH K 85 2 44 326
BRVREL (12THAE)
n LA 4.6 87
3 o 27 26
n INEREEH il (HVO) 0.4 3

* Estimates for 2013 do not include ground-source heat pumps in the geothermal direct use total. See Methodological Notes on page 142.

2 Solar collector capacity is for glazed and unglazed water systems only (not including air collectors, which account for another estimated 3.6 GW,, total at end-
2013). Additions are net; gross additions were estimated at 57 GW4. Note that past editions of this table have not considered unglazed water collectors.

Note: Numbersare rounded to nearest GW/GW.w/billion litres, except for numbers <5, which are rounded to nearest decimal point; where totals do notadd up,
the difference is due to rounding. Rounding is to account for uncertainties and inconsistencies in available data. For more precise data, see Reference Tables
R2-R10, Market and Industry Trends section and related endnotes.
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R 2. 2013 E4 R 3 SR IX AT AR REYR K R g

s mEm 4wl wE R mE EWHF  BAA HE
=

o aw

n HEVIFUR 88 35 24 6.2 15.8 8.1 1 4 4.4
o 12 1 01 o | 34 | -0 o | o9 0
KL 1,000 124 437 260 78 5.6 171 | 183 44
I 05 02 -0 -0 -0 0 i 0 0
SRS AR 139 80 21 199 | 121 36 5.6 176 2.2
X P o
RO BRI 3.4 23 01 -0 0.9 -0 2.3 -0 01
(CSP)
A RS 318 117 115 91 61 34 23 8.6 20
SR BRI HE/K HL)
1,560 360 599 378 172 84 49 49 71
BRHEEES
RALFEA ) 560 235 162 118 93 78 32 31 27
ANBHEE
(LR, 80 470 50 90 300 960 690 510 20
AELFEIKH)

Note: Global total reflects additional countries not shown. Table shows the top six countries by total renewable power capacity, not including hydropower;

if hydro were included, countries and rankings would differ somewhat. Numbers are based on best data available at time of production. To account for uncer-
tainties and inconsistencies in available data, numbers are rounded to the nearest 1 GW, with the exception of the following: global data for total renewable
power capacity with and without hydropower are rounded to nearest 10 GW, totals below 20 GW are rounded to the nearest decimal point, and per capita
numbers are rounded to the nearest 10 W. Where totals do not add up, the difference is due to rounding. Capacity amounts of <50 MW (including pilot projects)
are designated by “~0.” For more precise data, see Global Overview and Market and Industry Trends sections and related endnotes. Numbers should not be
compared with prior versions of this table to obtain year-by-year increases, as some adjustments are due to improved or adjusted data rather than to actual
capacity changes. Hydropower totals, and therefore the total world renewable capacity (and totals for some countries), do not include pure pumped storage
capacity. Also note that the GSR 2013 reported a global total of 990 GW of hydropower capacity at the end of 2012; this figure has been revised downward,
affecting also the global total for all renewables. Bio-power data reflect an effort to include only the organic component that is not incinerated.

For more information see Methodological Notes on page 142.
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K 3. 2013 FEABRAM R R 5 &=
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5%%

4, 2013 FEAFRAEMIIREE LT 16 1 E K AR 27 [H K&

--
et

*=H 50.3 4.8 0.3 55.4 +1.2
el 25.5 2.9 28.4 +4.1
7 [ 0.8 31 3.9 +0.2
PR 1.0 2.0 3.0 +0.1
i R 2 0.5 2.3 2.7 -0.3
2% 0.3 0.4 17 2.5 FASAY,
e 2.0 0.2 2.2 -0.1
=YY 0.0 2.0 2.0 +0.2
EHE 1.0 1.1 2.0 +0.5
JIE-PN 1.8 0.2 2.0 +0.1
Hng 0 0.93 0.9 1.8 +0.9
b 0.2 0.9 1.2 +0.3
FHE LI 0.4 0.6 0.9 T
el 0.4 0.4 0.8 ToAR 1k
POYEF 0.4 0.3 0.7 -0.2
WORFE 0.3 ToAEA,

0.4 0.6

VT B N B G K 0.1 billion T 4 SR 228 /T 0.05 billion U FL#F Ny “ TR
ZBEM U R 2.1 Table ranking is by total volumes of biofuel produced in 2013 (from preliminary data), and not by energy content. Where
numbers do not add up, it is due to rounding.
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# 5. 2013 AR AHT 6 FH A K AR 1A &=
2013 43 k3] 2013 £ HE

MW GW
35| 84 3.4
E[E LIS 20 1.9
E[J £ J 7 3 0 1.3
S E 10 1.0
BEAH 1 0.9
HivE = 196 0.9
HIvE = 196 0.9
THE 112 0.3
%= 84 3.4
HIeT 36 0.2
E[E S 20 1.9
SV A 10 1.0
EHREE 465 12
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R 6. 2013 SEAER AT 6 (9 E ZOK U HLBE /I A N &

2013 £ 53 LR 2013 E M E

GW GW
EREBRRNEZR
i 28.7 260
SR} 15 86
2 [F 0.2 78
I EpN 0.5 76
2 0.7 47
2] 0.8 44
BEMB LK ER
rh 28.7 260
+HI 2.9 22
B 15 86
2] 1.3 14
=S 0.8 44
%% 0.7 47
LARBUE 40 1,000

VEDHTIM AR AT 0.1GW, H it % E 4 A F 1GW. Data reflect a variety of sources, some of which  differ quite significantly, reflecting variations in
accounting and methodology. For more information and statistics, see Hydropower text and related endnotes in Markets and Industry Trends section and
Methodological Notes on page 142.
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H 7. 2013 A BRI T E ZORB REOLR A L ERG e AN I i

B3] 2012 4 2013 4 M B3] 2013 4 3 8

GW
1t 32.6 3.3 35.9
i 7.0 12.9 19.9
=N 16.4 15 17.6
H 4 6.6 6.9 13.6
% [ 7.2 4.8 12.1
PEHEF 5.4 0.2 5.6
1EE 4.0 0.6 4.6
e[ 1.8 15 3.3
WRH I 2.4 0.8 33
i) 2.7 0.2 3.0
H R H A X 13.8 6.5 20.2
EHREE 100 39 139

Note: Countries are ordered according to total operating capacity at the end of 2013. Top countries for capacity added in 2013 were China, Japan, United
States, Germany, United Kingdom, Italy, India (added 1.1 GW for total of 2.3 GW), Romania (added 1.1 GW for total of 1.2 GW), Greece (added 1 GW for total

of 2.6 GW), and Australia. The top 10 countries for total year-end 2012 capacity were Germany, Italy, United States, China, Japan, Spain, France, Belgium,
Australia, and the Czech Republic (see GSR 2013, Reference Table R5). Country and Rest of World data are rounded to the nearest 0.1 GW; World totals are
rounded to nearest 1 GW. Rounding is to account for uncertainties and inconsistencies in available data; where totals do not add up, the difference is due to
rounding. Data for Japan and Spain are converted from data reported in direct current (DC). Data reflect a variety of sources, some of which differ quite signifi-

cantly, reflecting variations in accounting or methodology. For more information, see Solar PV text and related endnotes in Market and Industry Trends section.
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# 8. 2013 ELERKMIBEENKLE (CSP) Ziarfie IR &

&K i 1EF] 2012 4 2013 &3 LT 2013 £
MW
POYESF 1,950 350 2,300
=S 507 375 882
Bz A1 5 26 < [ 0 100 100
PR 0 50 50
i 7% % ) SIF. 25 0 25
B & 20 0 20
JBEVS EY 20 0 20
BRI 12 0 12
i 0 10 10
75 5 0 5
ERREE 2,540 885 3,425

Note: Table includes countries with operating commercial CSP capacity atend-2013. Several additional countries had small pilot plants in operation by year’s
end, fL4EVL E (22 0.75 MW), 5 [H (1.5 MW), LLE 1] (6 MW), 75 K F] (5 MW), & [E (0.2 MW). GSR 2013 t£3.4F T % 1 10 MW; this was removed because
capacity is actually for process heat. National data are rounded to nearest MW, and world totals are rounded to nearest 5 MW. Rounding is to account for
uncertainties and inconsistencies in available data; where totals do notadd up, the difference is due to rounding.
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* 9. 2012 A BR AT -F T E ZOR B R KIS Rz SR e AN i

i
ESEd|

18
+HH
e
WY,
EpRE
B F
FIA
LAt 3]
s 1
BRH
A Al X

EHREE

Glazed

44.7
0.2
0.8
11
0.4
0.2
1.0
0.1
0.1
0.2
0.2
0.2
4.3

54

2012 £E 18
GWh,

Unglazed

0
0.5

0.3

1.7

Total

447
0.7
0.8
11
0.8
0.6
1.0
0.1
0.1
0.2
0.2
0.2
4.6

515

Glazed

180.4
1.9
11.4
10.8
4.2
21
4.5
31
31
2.9
2.9
24
28.2

258

2012 FEE B
GWi,
Unglazed

0
14.3
0.4
0
1.6
3.0
0
0.4

~
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Renewatle Energy
Palicy Metwork
far the 21st Century

Total

180.4
16.2
11.8
10.8
5.8
51
4.5
3.4
31
2.9
2.9
2.4
32.1

282

Note: Countries are ordered according to total installed capacity. Data are for glazed and unglazed water collectors; air collectors add almost 1.7 GW, to the year-
end world total. Additions represent gross capacity added; total numbers include allowances for retirements. Country and rest of world data are rounded to
nearest 0.1 GWy,; world totals are rounded to nearest 1 GW, with the exception of added unglazed capacity. Where totals do not add up, the difference is due to
rounding. Small amounts, on the order of a few MW, are designated by “~0.” By accepted convention, 1 million square metres = 0.7 GW,.. The year 2012 is the
most recent one for which firm global data and most country statistics are available. It is estimated, however, that 330 GW4, of solar thermal capacity (including
325.9 GW4, of water collectors and 3.6 GWi, of air collectors) was in operation worldwide by the end of 2013. For 2013 details and source information, see Solar

Thermal Heating and Cooling text and related endnotes in Market and Industry Trends section.
SR WRHS 9 B
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#* 10, 2013 FAER AT+ E KR IR B LA e 1A in =

Ex LS 2012 4F 2013 £E 518 0 b3 2013 48
GW

rhE 1 60.8/75.3 14.1/16.1 75.5/91.4
2 60.0 1.1 61.1

il IE 2 31.3 3.2/3.6 34.3/347
[EZiE 22.8 0.2 23
ENRE 18.4 1.7 20.2
S| 8.6 1.9 10.5
=N 8.1 0.4 8.6
LE 7.6 0.6 8.3
- 6.2 1.6 7.8
FHz 4.2 0.7 4.8
R H A X 41 7 48
ERREE 283 35 318

1 For China, left-hand data are the amounts officially classified as connected to the grid and operational by year’s end; right-hand data are total installed
capacity. The world totals include the higher figures for China.

2 For Germany, left-hand data are grid-connected at year’s end, and right-hand data are total installed capacity. Note that about 355 MW of capacity that was
added offshore during the year was not connected to the grid by year’send; 236 MW of added capacity was for repowering.

Note: Countries are ordered according to total installed capacity at the end of 2013. Top countries for capacity added in 2013 were China, Germany, the United
Kingdom, India, Canada, the United States, Brazil, Poland, Sweden, and Romania. The top 10 countries for total year-end 2012 capacity were the same with
the exception of the 10th spot, which was held by Portugal. Country dataare rounded to nearest 0.1 GW; Rest of World and World data are rounded to nearest GW.
Roundingistoaccount for uncertainties and inconsistenciesin available data; where totals do notadd up, the difference is due to rounding or repowering/
removalofexistingprojects. Datareflectavariety of sources,some ofwhichdifferquitesignificantly, reflectingvariationsinaccountingor methodology.

For more information, see Wind Power text and related endnotes in Market and Industry Trends section.
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REN2 1w
EN
72 11. 2004-2013 FE4=BRA] AR REVR L B a s

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

{3t
BB
HAWHR
BURFRIF & 1.9 2.1 2.3 2.7 2.8 5.1 4.6 4.6 45 4.6
AV 3.2 2.9 31 35 4.0 4.1 4.2 5.1 5.0 4.7
KRB
UKy A% 0.4 0.6 1.2 2.2 3.3 1.6 25 2.5 2.4 0.8
filbi=al4
FABEAY 3k %A 0.3 1.0 3.0 3.6 6.7 2.9 31 2.6 17 1.4
AT 0.3 37 9.0 222 | 115 | 130 | 114 10.7 3.7 1.1
i H
TP R T 24.8 441 72.3 | 100.9 | 124.3 | 109.8 | 144.2 K 180.3 | 154.2 | 133.4
(P EZ 1 ) 0.0 0.1) (0.7 (3.0) | (36) (1.7) (5.8) | 37) @8 | @s)
I3 A AN 8.6 10.3 9.5 141 | 223 | 336 | 625 | 772 | 800 | 59.9
i SREE 395 645 99.6 1459 171.2 168.4 226.7 279.4 2495 214.4
H IR 5 8.9 26.2 357 585 593 642 584 734 603 537
PoEstais 48.3 90.8 1353 204.3 230.6 2327 2852 352.8 309.9 268.2

etk 121 | 16.3 | 217 | 387 | 595 | 629 | 100.3 | 157.8 | 142.9 | 1137

A ERC 145 | 251 | 321 | 566 | 693 | 730 | 948 | 859 | 809 | 80.1
n A ORI I 24 B 6.2 8.0 106 | 132 | 141 | 136 | 142 | 155 | 111 8.0
7K B<50 MW 1.7 4.9 5.4 5.5 7.2 5.4 4.8 6.8 6.0 5.1
n AR 37 9.2 276 | 293 | 19.2 | 104 8.9 9.4 6.6 4.9
AR 1.3 1.0 1.4 1.9 1.8 27 35 3.7 1.8 25

WG VEREVR 0.0 0.1 0.9 0.7 0.2 0.3 0.2 0.3 0.2 0.1

ISR 395 645 99.6 1459 171.2 168.4 226.7 279.4 2495 214.4

Note: Data are based on the output of the Desktop database of Bloomberg New Energy Finance (BNEF), unless otherwise noted, and reflect the timing of
investment decisions. The following renewable energy projects are included: all biomass, geothermal, and wind generation projects of more than 1 MW;
all hydro projects of between 1 and 50 MW; all solar power projects, with those less than 1 MW estimated separately and referred to as small distributed
capacity; all ocean energy projects; and all biofuel projects with an annual production capacity of 1 million litres or more. Where totals do not add up,

this is due to rounding. 75 J¢ 2 i T 285 11 5 245 5., see Sidebar 5 in GSR 2013.
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B4 (2011/2012)! H#% By 5 (2012)!

14%
k 18% %I/ 2020

62%

38.9%
K 9.7% %/ 2020
k 10% %1 2012
k 20% %1 2016
63%
42%
11%
8.1%
9.2% (2013)
7.1% 12%
k 3% %1 2013
k 5% 1] 2015
96%
5.2%
66%

k 14% 1) 2020
54%

7.9% (2011)

12% (2013)

k 20% #1] 2020
60%

Hin

k 20 9% %I 2020
k 38% 1] 2020
k 40% %1/ 2030

k 45% %11 2020

k 13% %1/ 2020

k 40% %1 2020
k 1% 1 2016

k 16% 1| 2020
k 2.1% 1] 2020

k 9.5% #I| 2015

k 20% 1] 2020
k 13%31 2020
k 13.5%7%! 2020

k 35%%1] 2020
k 100%%1 2050

k 25%%1] 2020
k 23%3%1] 2030
k 25%3%1] 2015
k 38%731| 2020
k 40%%1| 2025
k 23%%1] 2020
k 80%%1] 2020
k 18%31] 2020
k 30%%1] 2030
k 45%%1| 2040

k 60%%1l 2050
k 20% %] 2020

k 80%%1] 2026
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FERE
#3357 (2011 / 2012)*

7.1%
0.1%

15%

39% (2013)

B#r

k 25% #1] 2025

k 10%%1] 2020
k 7931 2015
k 10%%1] 2020

k 10%%1] 2020
k 20%%1] 2025

k 7%3%1] 2020
k 15%Z%1] 2020

k 15%%1] 2015
k 20%%1] 2020
k 35%3%1 2025
k 20%31 2020

k 20-25%%1] 2020

k 10%%1] 2020

k 20%%1] 2020

k 12%31] 2020

k 20%31 2030

AR
AR (2012)"

8.7%
44%

5.5%

5.1%

31% (2013)
52%

61%
48%

25%

0.6%

k 14.65%%1] 2020

k 16%%1] 2020
k 50%3%1] 2020
k 17%%1 2020

k 15%%1] 2020
k 20%%1] 2030

k 25%3%1] 2020
k 30%%1| 2025
k 40%%1] 2020
k 12%3%1] 2020

k 23%21] 2020
k 11%%1] 2020

k 28%%1] 2020
k 54%2%1] 2020

k 10%%1] 2020

k 17%%1] 2020

k 33%31 2020
k 16%%1] 2020

k 67.5%%1 2020

k 25%2%1] 2020

k 15%I| 2020

k 31%31] 2020
k 24%31| 2020
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1220112002 EREMEEREREM L ERFABARENORGAEENE R
#LR)

A FERIE RARRIE
Share (2011/2012)!  H#s Share (2012) HAx

FEIRYET k 27%%1] 2020
Hrig Ao k 14%7%l] 2020
i e r k 25%Z%l] 2020
i 3.2% k 4.3% %] 2015

k 6.1%%I 2020

k 11%31] 2030
PEHLA 2 14% k 20.8%3%1] 2020
ESIalih k 20%3%1] 2020
pNiNEe) 50%
B gy 2 48% (2011) k 50%%1] 2020
Fifi 1= k 24%%1] 2020
% 18% k 25%7%I] 2021
E4 3.4%
@ k 100%3%|] 2013
SHH 3% k 30%%] 2023
e k 11%%1 2020
e k 15%3%1] 2020
% 9.3%
RETE A k 50%%I 2015
e A 53%
AR k 5%%1] 2020

k 8%%1] 2025
k 11%%1] 2050

PERARSIA LT, N E K A 2011/2012.

2 W 28 [E] 14 i 4 BE VA H bR I/ERK L 2009 /28 1 EC 484 T H#iaL. 7E3X BT LA th B R . AN Se JLANIE . ZRE . 75 0. S5 16 SRS 5 U A
P T R F bR A 2 BON 2> TR bR, BB AERCR R A K

Note: Actual percentages are rounded to the nearest whole decimal for numbers over 10% except where associated targets are expressed differently.

Some countries shown have other types of targets (see Tables R13, R14, and R15).
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Renewatle Energy
Palicy Metwork
far the 21st Century

* 13, 2012 4Pk { A R AR B DA AT H by

g . gl =

KK 27 23.8% ) R 78% | k11%by2020
E 0, 0
W% BT 0.8% | Kk 5%by2017 [/ e i E. 12% k 26% by 2025
k 40% by 2030 (GEVAT) 8.6% | k2%by2030
22 5 JIURT B A 1 0% | k 5% by 2015 HIRE 20% | k 42.5% by 2020
k 10% by 2020 B 2,5 0.4% | k5%by2014
15% by 2030 k 10% by 2020
R AR A& 2 k 8%by 2016 YN 31% k 26% by 2020
W 9.6% | k 20% by 2020 I 47% | k 15%by 2020
B 75% | k 70.6% by 2020 A B 7 46 15% k 1% by 2014
o 2 F 58 k 20% by 2020 k 3% by 2020
AR 0% k 15% by 2020 B k 10% (nodate)
k 30% by 2030 Rl k 15% by 2030
o L 3.8% | k 5% by 2015 i 4 64% | k60%by2020
k 10% by 2020
s 2E K 12% by 2020
1 k 29%by 202
AR 9%by 2029 L L k 30% by 2021
i 14% k 20.9% by 2020
LA ’ oY LT 0% | K 20% by 2020
! k 50%
{712 e <7 W5 23% | k21%by2020
! 12% 20.6% by 202
PRI 6 | k 20.6% by 2020 JEFY 36% | k 11.8% by 2020
e 0, 0,
FEgE] 21% k 50% by 2020 ik 0% k 75% by 2020
FIF 38% | k 20% by 2025 ek i
BRI k 50% by 2015 49% St
< 0D by Zi02D K P 5% | k 5% by 2015
A RN 92% | k 100% by 2021 k 9% by 2020
11% by 2030
% 4 7. 48% | k39%by2020
TR Y K 15% by 2050
TE 7 B 49% | k 16% by 2020
X LYV RAWS k 16% by 2017
HE LI 10% | k 14.3% by 2020
o 0 % by 202 LHLe 57% k 10% by 2015
FH# 48% | k 50% by 2020 K 25% by 2033
K 100% by 2050 0.8 k 3.8% by 2020
e/ 8% 8%
) k 100% by 2020 %iﬁf ° ony
97 R k 20% by 2020
LRI 14% | k 100% (no date) SARES oY
F LR k 35% by 2025
Z oK Je 3L A E 14% | k 25%by 2025
- i 15% k 35% by 2026
B 9.2% | k 20% by 2020
. Ein k 20—25% by 2020
JE LA LT k 50% (nodate)
L fif 2 12% k 37% by 2020
Fb e 12% | k 18% by 2015
. Bt = 72% k 90% by 2025
i o K 100%0by 2030 JEVIIEDAIN 43% k 74% by 2018
[=Y)/IEDA 0 0 by
iy 40% | k 33% by 2020 K 90% by 2020
% 16% | k27%by2020 J& HRIE © 16.4% | k 10%by 2020
1 0 =7l 1 4% k 10% by 202
(2013) | k 55_60%by 2035 EE 04 4t [X 0.4% 0% by 2020
k 65% by 2040 e 29% k 40% by 2020
k 80% by 2050 22 11% k 19.3% by 2020
Jngh 2 0% k 10% by 2020 AT 48% k 45% by 2020
Z s 16% k 40%by 2020 REER k 2% by 2020
JER: LR D) 64% | k 80% by 2027 k 20% by 2030
BRIz k 90% (nodate) P e 25% | Kk 43% by 2020
A L 44% | k 60% by 2022 7 16% k 2.5% by 2015
k 80% by 2038 k 4.5% by 2020
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% 13. 2012 4F2k [ AT T AR AR IR AL A LA R L b
(1 1-%)
- %5 -
BES (2012)! Hix
ZEANIR 10% k 15% by 2021
FEE IR k 5% by 2020

k 15% by 2030

EANE: k 50% by 2015
Hris Ao 20% Kk 24% by 2020
Hrig e 29% k 39.3% by 2020
EE 26% | k 9% by 2030
PEHE 79% | k 38.1%by 2020
non-hydro
30% total
WrH R k 10% by 2016
k 20% by 2020
K3 PN B 4E k 20% by 2015
EIali-ha k 5% by 2013
k 15% by 2015
k 30% by 2020
2SR RIS AR 17% k 30% by 2015
g4 T i k 60% by 2020
HFt k 10% by 2016
B i 58% k 62.9% by 2020
EE 7.6% k 10% by 2021
AR k 50% by 2020
FErmoTREL k 100% (no date)
i k 50% by 2015
N 1.6% | k 16% by 2016
k 40% by 2030
- 3% k 30%by 2023
non-hydro
27% total
el k 100% by 2020
L9k 79% k 61% by 2017
BEE % 12% k 50% by 2015
k 100% by 2020
13,52 8% k 20%by 2030
it 60% Kk 90% by 2015
LB k 23% by 2014
k 40% by 2015
k 65% by 2020
) k 5% by 2020
1] k 15% by 2025

* National share is for 2012 unless otherwise noted. — National target(s)
exclude(s) large hydropower. —*Chile’stargetexcludeshydropower plants
over40 MW.—*Denmark setatarget of 50% electricity consumption
supplied by wind power by 2020 in March 2012. —° Mali’s target excludes
large hydropower.—®Nigeria’stargetexcludeshydropower plantsover

30 MW. — 7 Russia’s targets exclude hydropower plants over 25 MW. —8
Thailand does not classify hydropower installations larger than 6 MW as
renewable energy sources, so large-scale hydro >6 MW is excluded from
national shares and targets. ° India does not classify hydropower installations
larger than 25 MW as renewable energy sources, so large-scale hydro

>25 MW is excluded from national shares and targets.

# 13 [t

ER AT RN ER

H g
pt it

Bl /R B2 JE Y2 100% e 90%
SRHEZ 0.5% I 98%
W 7 )2 AN 30% B AR5 LN 38%
FRIEFFAEAS K12
e 85% Fit 55%
gk 53% 299K 10%
PP 2.4% FEIR Y 27%
LEd 74% # 37%
i 21% 7 12 28%
e 81% LA 0.4%
b it 7O 23% Je 4
HE 3.7% %;ﬁiﬁu% 17%
I[ERJNE S 55% QELT i -
[V NTEA 62% i 50%
SRR 9% = 5.3%
T RGN IE 1% papy—— Lok
kS 7 (;18;/;) oy 6 506
UK 5 100% ENEE 1.2%
ENRE 14% ES 13%
R 5% 5285 5 21%
H 4 13% Z= N Fiihr 64%
ZyH 0.4% B 96%
e 73%
KRFE 100%
L it 17%
= H R M 21%
PEIR % 2%

(2011)
LA 52%
JEE % At 8.9%

Note: Unless otherwise noted, all targets and corresponding shares
represent all renewables including hydropower. Actual percentages are
rounded to the nearest whole decimal for numbers over 10% except where
associated targets are expressed differently. A number of state/provincial
and local jurisdictions have additional targets not listed here. The United
States and Canada have de facto state and provincial-level targets through
existing RPS policies, but no national targets (see Tables R17 and R19).
Some countries shown have other types of targets (see Tables R12, R14,
and R15). See Policy Landscape section (Section 4) and Reference Table
R19 for more information about sub-national targets. Existing shares are
indicative and may need adjusting if more accurate national statistical data
are published. Sources for reported data often do not specify the accounting
method used, therefore shares of electricity are likely to include a mixture
of different accounting methods and thus are not directly comparable or
consistent across countries. Where shares sourced from Observ'ER differed
from those provided to REN21 by country contributors, the latter were given
preference.
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EEE &

B )

Bl

It

FRANFIE

B 9.1%
(2012)

GE

i, 5 1 T

FEIH I My

FEr It

will

Pz

ZVYJe L.

7522

I 16.5%

1 ] 9.3%

A

) 5 |

N

F IR

Ik

BERH

e

L 4

HEmM

Hz

F1| 2020 4 32.6% ) A A4 H
] FAE RE YR AN

F| 2020 4 11.9%F KR4
AR AE REYR AL

F1| 2025 4 K FH e AL A il 4
4+ 3MV
23.8% 1) At RN 1] ¥4 /i AT FAE A

F) 2015 4F K FHREFA K : 280
GWi (400 million m?)

19.6% ) FHE R AN 1 > i 7 FFAE RE TR

PR

23.5% F AL AR il ¥4 i AT P A BE YR

3

14.1% 1) B HCRT 1] ¥4 B R FAE BB YR
FL R

F| 2020 45 39.8% LI IHI A H
] P REJR AN

21| 2020 4F 17.6% LN HIA
] FAE REYR AL N

F1) 2020 = 47% LRI IVA B AT
FRAEREIRAL N

2| 2020 4 33%HIALRAFNHIA H Al
A REURALN

2| 2020 4F 14% I EFNHIA AT
FHAE REYR LR

2| 2020 4 20% LA HIA AT
AL REIRALN

| 2020 4F 18.9% 1 ALFAFIHIA H
AR AE RRYR AL

2012 £ #| 2017 4 22 8] A FH

RE K 253 5 e S8 n =
5.6GWth (800 J3FJ5:4)
15% {1k #ARN 1] 2020 4 (1% )
AN B AT AR BE VR AR R
HEHFIVA 20: B 2020 4F 17.1% 074 2 4 87
T A RE IR B 0 R A AR
I f: B 2020 4EHRE 5,670 ktoe [IEEH
A

Hi#: F) 2020 4EFR 300 ktoe [ EEHAFI ]
;/%

K I8 fi K A 2 ) B 3] 2020 4R

it 1,586 ktoe

K BHfE#OK:

F] 2020 4 30%[1 5 it

(M 2010 5 13%I1 5% 2 48 Jin 21))
K PH fig FA K SR AL IR FH R Ik
100 JH#IK IS 60% 114 75
K

F1 2020 4 53 A% LA
A A RRYR AL

K BHEERIK: 2009-2014 4F 133
MWi (190,000 m?2) ()37 2 1 2% B

X 8

5 T 33%
' Jein

FEfL
&

s Ao
LS IR

PEHEF 7.6%
(2012)

gt

H
E

N

P

4
H

HF

K BH B8 HIK : 80 MW, £ 2015;
250 MW, £l 2020

FI] 2020 5 39% I A A FH AT
A REVER AL

£ 2020 4E 8.5% (1) AL FAAI il ¥4
231 B e AT AR REYR (R R

F1 2020 4= 6.2% I AHLARAN A H AT
T BRIR AL,

K BH BE #4K : 280 MW, (400,000
m2) # 2012; 1.2 GW;;,

(1.7 million m?)#] 2020

K B B AR KR 2 ) 4
100,000 4t 2 B AR HiLIX
(G H #)

1] 2020 4F- 8.7% [T ALHFA A HH T
FAE REVR AL,

F1 2020 4 7% HEFAFA A B AT
A REIRAL R

F1] 2020 4 30.6%1 I A b A] AR
F1] 2020 = 22% ) fHFAFAH A HHr)
A REIR LN

F1| 2015 4 19%[1) K BH REFIKAS
MNAHBIELE . RIS,

2% %I 2020; 5% 1] 2030

FI| 2030 4F 1%[1) K PHBEHUK 2SI 2
(LA

F1| 2020 £F 14.6% (1)t HAN A H
A A IR AL

F1] 2020 4 30.8% I LIV H
] A BEIR AL

F1] 2020 4 18.9%[1 I A
AT FAE BEIR ALY,

MR RS 4,653 ktoe F| 2020
HiF: 9.5 ktoe F] 2020

#FE: 50.8 ktoe 31| 2020

K BH g #AK RN 25 [ in

644 ktoe #1] 2020

IBHBEHIK : 2014 £ 223 AE 20%
A S S

F1] 2020 £F 62.1%(1I it H AN A H
T A BRIR ALY,

EWJFifig: 8,200 ktoe | 2022
JE/<: 1,000 ktoe #| 2022

F L1735 ktoe £ 2022

K BHBEH UK 300,000 £ 55N T
100 ktoe %] 2022

KPFHBEHAIK: 4.2 MWy,

(6,000 m2) %] 2012; 21 MW,
(30,000 m?) % 2017

F1] 2020 4 12% R4 H ]
THAEREUR LS.

Note: Because heating and cooling targets are not standardised across countries, the table presents a variety of targets for the purpose of general comparison.
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X BANTEERR AR
Hx S | BRI B
Rk 85 28 B FI| 2020 F{r T W 28 [ Al 51 06 250 A2 109 1432 i 1 £ 22 REJR
R
i 7% S )P K FHAE AR 25 MW % 2013; 241 MW i 2015; 946 MW %] 2020; 2.8 GW %] 2030
R 6 IR BARE K 25 MW %] 2013; 325 MW % 2015; 1,500 MW %] 2020; 7,200 MW %I| 2030
R 10 MW %I 2013; 50 MW I 2015; 270 MW | 2020; 2,000 MW | 2030
B[ 5 W7y 3GW #2016
HhHhOR R 30 MW %] 2016
WOKFI Y B
SN NI HL)
33% %I 2020
T 5 J I 0.7 100% %I 2020
RF A 2010-2020 ¥4/0 200 MW
AR R i
IKH 2010-2020 ¥4 Ji1 1,000 MW
KBRS EAR 2010-2020 #4411 1,200 MW
W) 2010-2020 #4 /11 2,000 MW
B} £l 2020 4F 11.4%1 IS5 (1 B4 Bedi s =K
i [l 44 A P i 2 MW % 2014
VRS 4 MW %] 2014
YA FI| 2016 4E7 7. 150,000
KBAREGAR 500 MW %I 2015
X B BESGAR (25 4 AU AT ) #1| 2015 4E 2.5 million ¥4
LEAE & F1 2020 4F: 10.14%{{Z 110 L& BE I R
FLEE LR 1 2020 4 20% 17T FE A BRI
W] 8 TWh/ 4 %] 2020
by HA, 3 (55 I R A) FI| 2025 4F 509 I A A I HL
APt H.7 20 MW | 2025
I s 2= 40 ok P 5MW % 2025
RPBH AR 5MW % 2025
W) 5MW | 2025
i AT R H 19.3 GW I 2021
JKH (M AY) 7.8 GW | 2021

W] 15.6 GW #| 2021

R0 IKH 80 MW 25 & 3| 2011; 2017-18 4FEEE L =4~ 174 MW HE Hh
KPFHEEGR 2014 4 80MW JK FL K BH AE Y6 AR [ X 32 4T
peai} Fl| 2020 4 7.8%1 B i i & REIR R
I RE A
e RE T
Wl 2016 “F34 i1 10%[1) 7] F- A= BEYE /A0 ; 21 2020 34 )0 40%
R
5 Wl 2| 2015 £ i1 25%; 40% £ 2020
FHEET R W] 2030 “EH8 i 30 MW (LA 2011 4 JyFEfith)
GRIEE Al 10.7 GW %] 2022
K 1.5GW % 2025
K FH AE AR
40 MW %] 2025
R 5GW #I| 2025
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13 GW %I 2015

290 GW %] 2015

2014 “E48111 10 GW; 35 GW | 2015 (4% 20 GW 43 A1 20 & H)
1 GW %] 2015; 3 GW 1] 2020

100 GW HLRZERH] 2015; 200 GW | 2020

#] 2015 FE19 0 3.5%; 6.5% %I 2020

F| 2015 4EH7 0 20%; 30% | 2020

F1| 2020 4> 10%I 1) Hi i e 2 Bl 7 3K

F1| 2020 4 4.9% IS 4 ) Fe A BRI Rk

£l 2020 4F 10.8% IS [ B 44 BEdR 75 =K

50%1 HL 73 4 A F 2020

FI] 2020 4 10%fFIISHr ) e 24 BB T oK

2017 4 30% (1R F) HL <4k

700 MW %] 2017

2.8 GW %I 2017

12% (1) % FiL 5 7,200 MW 1] 2020

50%1 A& FiL 3t (J6 H 1)

F| 2020 4 2.7% 35 i I B 24 BRI 7R R

103.5 MW (¢ H #1)

75 MW %] 2015; 450 MW #I] 2018; 1 GW %] 2030
10.6 GW (>90% K % 4) %] 2015; 22 GW % 2030
770 MW # 2014

13.2 GW % 2020

14.6 GW %] 2020

884 MW | 2020

1| 2020 4> 20%I 13 e 2 B 77 3K

6 GW %I 2020

25 GW %] 2020

FI] 2020 4F 10.5% [ I& 4l S A REIR T 2K

6.5 GW & /# #1] 2020; 15 GW &+ 2030

1| 2020 4> 20%I 1S i 24 BR 77 3K

2.2 GW % 2030

1| 2020 4 10.1% T i (1) B 4 Re i = 2K

6% & HL 5L %] 2025

2% Kk LR F 2025

2% R 4R RV 21 2015

1] 2020 4 10%[ I IZ Fi ) i 24 Bedi e 2K

2014 3490 4.3 GW

2012-2017 4340 30 GW

2012-2017 =340 2.7 GW

2012-2017 43470 2.1 GW

2012-2017 4440 10 GW; 2010-2022 434 /111 20 GW - 75 5; 2010-2020 4F- 34 0 2
GW £ % 75 £ ; 20102022 4E3471 20 million 2K BH BEHR B R 40

2012-2017 4E34 /0 15 GW
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X BAMTEEREAR &ELR)

B
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HE

B

i 43IV

R

KR
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Gk BRI

JKHL, KBHREYEAR, KT
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/K & R HLG 2
KBAREGAR
W]

R PAREGAR
LK BA e R H
W]

B
A5 R H
MR

KH

K BARE AR
KT E)

Ky (L)

b ]
AT R H
o

7K

HETERE (PR
FEA47)
KBAREGAR

Z W]

0.7
NP
RI6KBA R K
W)

Ci)

oA

K
KBAREGAR
W)
KBAREGAR

RO KPHRE & H
W]
VAR
K

R

W7

L (B P RILAAT)
EPIRRL
KBAREAR
G KB e H
R

b 1)

Hiz

1.4% W) 4R AEVE (4H4) 2 2025

10.2% (1146 AR 21 2025

12.6 GW Hi 7751 2025

2 GW 1| 2025, £ 45 0.43 GW /K H

3 GW | 2025

156.8 MW %I 2025

0.1 GW #I| 2025

240 MW %I 2016

80 MW %] 2016

80 MW %] 2016

F1| 2020 4F 10%[1) I Hi 1 B 2 RelE 75 2K

F1 2020 )\ 3.8GW [ %5 &1 i F| 19780GWh/4F:
FI| 2020 4 M\ 920MW 75 53 11 21| 6750GWh/4:
F1] 2020 4 M\ 17.8GW [1) 75 548 i £ 42000GWh/4F:

23 GW | 2017
F 2020 £F M\ 12GW ) 25 & 15 i 2] 18000GWh/4E

FI| 2020 41 J\ 680MW [ 45 53 i %1 2000GWh/4F-

F1 2020 4F 10.1%) IS5 1) B 28 RV 75 =K (2899ktoe) FH AE R HIL
3.3 GW #I| 2020; 6 GW /| 2030

0.53 GW # 2020; 3.88 GW %I 2030

49 GW % 2020

1.5GW % 2030

28 GW %I 2020

5 GW % 2020; 8.03 GW & /& £1| 2030
1GW [1]&E 7 2] 2018

300 MW %1 2020

300 MW %1 2020

1GW #| 2020

1.04 GW %1 2020

1,887 MW % 2016; 5,000 MW %] 2030
794 MW %1 2016

423 MW %] 2016

635 MW %] 2016

3.5 GW %l 2030

1.1 GW %I 2030

3.1 GW %I 2030

1] 2020 4 10%[ I IZ Fir 1) i 24 Be i T 2K
15-25 MW #1] 2015

40 MW %1 2015

60-100 MW %I| 2015

260 MW %1 2030

35% IFAAT L4k 31 2020

5% iz £) 2015

129 MW #| 2015

125 MW #| 2020; 375 MW #I| 2025

260 MW %I 2015; 600 MW % 2020; 1,000 MW %] 2025
1] 2020 4= 10%F¥JISFT 1 Ee ¢ eV T K
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£

T HE s X

FEH s

beaii}
JKHE
Ea)

IKHL

K BH BESGARAN SR 6 R B e A HE

2V
RS

AKHL, RBHAEBIR, K

K FHAEGAR
PR AT FE AL

U] 1342 RER A JE i 4

L= RGS

KL ()
KPR AESEAR
W]

ik
MR
K HL (N

KBHBEHAR (CKZL, >1 MW)

A7)

Rt KBHRE K
B

B

A K E

X BH e BAR
Rt KBHRE K
A7)

B

AW K E

Hh K H

JKH

MErERE

X BH RESBAR
W

RII(B )

CiW)

] 4 A 470 )
AEWVIRBS K
Hh R OR E

K FL (PRI

H7

1) 2020 4 10% 13 i 1) e 24 REVE 7 2K

346.5 MW #I| 2014

2.1 GW (INELFE R ALK ), 11.2 TWh /4, BE 109% [ S5 448 T8 F #9);
6% & BE 715 2015; 11% %I 2020; 14% #| 2030; 36% 1] 2050

F) 2020 4F 10.7%[1)iE i i A4 RER 75 2K
10%3, T 3 [X. 50%4% 44 41 [X %] 2020
2% SR B

2GW #2020

2GW #2020

2GW #| 2020

1,000 /) R G142 2% (6 H )

A~ 2 GW J& H i)

82,000 5% I K FH Bk 2 45 2 35 (2 H 141)
3,000 ¥k22%% (6 H #A)

5,000 3% (J H #1)

15 MW %] 2013

3MW %] 2013

1MW % 2013

2| 2013 4 5%fPiE i IR A RedR 75 2K; 10%%] 2020
50 MW 2015; 400 MW #| 2025

600 MW #I| 2015; 2,000 MW %] 2025

75 MW 1| 2015; 500 MW #I] 2025

20 MW #I| by 2015; 40 MW #I| 2025

1 MW %] 2015; 5 MW %I 2025

30 TWh/ & £ 2016

26.4 TWh H, 7711735 B 4 &4 31 2020
21 MW % 2020

45 MW %1 2020

20 MW %I 2020

44 MW %1 2020

FI| 2030 4E Lt 2010 A — A AR FEAE REIR R FLRE
2010-2030 4EH#4 /1 277 MW

2010-2030 £ Jin 1.5 GW

2010-2030 ££14 i1 5,398 MW
2010-2030 £ i 75 MW

2010-2030 4E 1 fii 284 MW

2010-2030 “E38 i 2.3 GW

1GW %2020

F1) 2020 4 10%H1i8 ¥ ) B A Be il 7 oK
15.8 GW %] 2020

769 MW % 2020

59 MW %I 2020

29 MW %I 2020

400 MW 1] 2020
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IR =
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R (A 2Y)
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=
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KB fE

FK

N
Hi

X

o

e

Oefio
FHfE

feim

Epn

#2020 1L 5| 6MW

F1) 2020 FIEF] 670MW
#| 2020 4 50MW

2020 4EFT F R AEIL F] 5.3GW; 2020 4Ei# EKGEIAF] 27MW

2| 2020 =32 1 B £ RE YR 7 >R ) 10%
F| 2014 FiLF) 1.8 12 GW

F| 2020 2T H A REPR 75 SR A 10%
2| 2020 =32 1 B £ BE YR 75 >R ) 10%

F] 2020 F/ARF TP KPHEE A HE ik 3] 6GW

£ 2017 4 300MW
£ 2017 4 310MW
£ 2017 4 340MW
£ 2015 4F 42MW
F| 2017 4F 5SMW
HE N 20911 24 1 43 52 5 e B L8 F) 2030 4F
F| 2020 fEiE ] 24GW 2032 4EiE F 54GW
2020 4E3L %] 6GW; 3| 2032 43k £ 16GW
F1| 2032 4EiAF 41GW (25 GW CSP and 16 GW PV)
2| 2032 4 £ 3N 13GW

F| 2017 4F 15MW
1.4 GW (JC H )

FI| 2020 FEAZ IR A
FI| 2020 AT R 2 e U
1| 2030 4 17.8GW
(P 42 B H b))

] 2015 4 13,016 GWh(2.9%);
F1| 2020 4F 21,977 GWh (4.7%);

#1] 2030 4 39.517 GWh(7.7%)
#1] 2030 4 2,628GWh

#1 2030 4 161 12T FLHS

£ 2030 4E 1,340GWh

#] 2030 2,046GWh

%] 2030 3,860GWh

%1 2030 1,926GWh

£ 2030 6,159GWh

% 2030 2,046GWh

#2030 1,971GWh

£ 2013 100MW; F| 2016 900MW; #| 2019 1.5GW
£ 2030 16,619GWh I} /4

PRI 10%
Ji S 2R 1Y 10.5%

By
B
By
K

AERe (RN IRAIRTTA | 3 2020 4E 0.1%
HLEYDD

HiFARE

VRS HLBY HE

KA A F

#1) 2020 4 5.8%

#1] 2020 4F 2.9%
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AEREE CHHLE
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PPN
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HE
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KHBRAE
FObAMIfE

Rt
7
7
258
173
AR
A
NP

Rt
KB tRAE

AT (L)
i

Zmk

£

EMIIREL (R
iy
st (R A
e A
LI GBI

H7

F| 2020 4F: 3%
# 2020 4F 6.3%

£ 2020 4 1.4 GW
#] 2020 4 200MW
#] 2020 4 400MW
£ 2020 4= 50MW
£ 2020 4 13.9GW
F 2020 4= 8.8 GW
£ 2020 4 100MW
£ 2020 4 7.30 GW
F 2020 4= 4.8 GW
£ 2020 4= 35 GW
F1 2020 4F 75MW

31| 2020 FEATIELBRALIEE R 55 11.3%

F| 2012 4 F1| 2013 4F A1 B £ BEIR T EE 1 7%; F 2020 = ELREIR L
F| 2020 4 4.7GWh(Z! 2020 4F-2k [ 7] FfAE B Uk 42 2 AR YR (LS 5 & 501
F 2015 4 10%L) I

FI| 2020 4F K H AEVDIRRL ) B 4 22 TR AE IR T 2R A 20%

# 2031 4 80MW

£ 2031 4 150MW

#| 2031 4 54MW

£ 2031 4 350MW

#| 2031 4= 50MW

F 2031 4 320MW

F| 2020 4 (F 2002 4E L) AR ] FAEREYE K BT 25TWh

2] 2020 4 26.4 P WL L TR T 3705 26.4TWh

F1) 2030 = AT T A BB 4245

FI| 2035 4 12TWh/4E; #1] 2050 4 24.2TWh

#1] 2035 4F 43TWh/4
1 2020 4 140MW, 31| 2025 4F; 260MW, 1] 2030 4F; 400MW,

F] 2015 4, 45MW, #2020 4 380MW; £ 2025 1.1 GW, %] 2030

# 2025 4 50MW;
F 2015 4F; 150MW, 3| 2020 4E; 1IGW, F| 2025 4F 1.5GW, | 2030 4F

2013 4 130MW
#l) 2020 4 100MW

$] 2022 4 9000000 F/K

F 2022 £ 6000000 F+/7F
2| 2022 4F 25000000 T/

£ 2021 4F 4.8GW

2 2021 4 600 MW
#| 2021 4F 400MW
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%15 T ELRETAR & &)

EX HWIIHEARSE B
R (2h) Hh A BE
K F| 2021 4F 6.1GW
HEES) J) CERIR AN fe 3| 2021 4E 2MW
ARG 5| 2021 45 3GW, 2014 4E 81 1GW
ARE £ 2021 4 1.8GW
ERAEEE A=) Hi A TRl (5 60MW) |, F 2020 4E (1 5%
R e HAY FI| 2016 4F 1GW (16%) , 2030 4E 4.6GW (40%) ,
FEAITIE (EEEDRD | 2030 4F 300MW,
K BARE AR F 2030 4F 1.9 GW
CSP F 2030 4F 300MW
AR F 2030 4F 1.5 GW
+HH R #| 2030 4 20GW
ik A5 7147 Bl MSW3 £ 2012 4 15MW, %[ 2017 4F 30MW,
Hb e F| 2012 4F 25MW, | 2017 4= 45MW,
K OB #] 2012 4F;830MW, | 2017 4 1,200MW,
KA CMAED | 2012 4:;50MW, | 2017 4F; 85MW
KFHEES R CKFHAERSD) F| 2012 4 400Kw , %] 2017 4 700kW
AR 2| 2012 4 7.2/ FHAE; B 2017 4F 2200 5 FHAE
A4 AT 2 K
e F] 2020 5 7% HIF-RE,
WFF HLRE FI| 2030 4 AN 5% F1 IGW,
e [H i 2| 2030 4 39 GW i I+
i RiEAumReds, 2 2014 F TR E M 5% ;3] 2020 4 10.3%
e A B s F) 2015 4F 200MW,
R #] 2015 4 1GW
R HEWRE I 2020 4 50MW
IR % E #| 2020 4 19.2 GW
i £ 2020 4 1GW
AW REIR 2015 FEAS @IS A RV 7 2K 1K) 196,31 2025 4F 5%
tr] RS | 2025 4 MW
b gE #] 2025 4= 200MW
NGl ] 2025 4F AMW
KFAAEGAR 1] 2025 4 100MW
ABE # 2025 4= 400MW
AEOAE il AEASHAEIR R E 2015 4E[) 10%

* India does not classify hydropower installations larger than 25 MW as renewable energy sources. Therefore, national targets and data for India do not include
hydropower facilities >25 MW.

2 Pumped hydro plants are not energy sources but a means of energy storage. As such, they involve conversion losses and are powered by renewable or non-
renewable electricity. Pumped storage is included here because it can play an important role as balancing power, in particular for variable renewable resources.

3 1t is not always possible to determine whether municipal solid waste (MSW) data include non-organic waste (plastics, metal, etc.) or only the organic biomass
share. Uganda utilises predominantly organic waste.

Note: All capacity targets are for cumulative capacity unless otherwise noted. Targets are rounded to the nearest tenth decimal. Renewable energy targets are

not standardised across countries; therefore, the table presents a variety of targets for the purpose of general comparison. Countries on this list may also have

primary/final energy, electricity, or heating/cooling targets (see Tables R12, R13, and R14). Table R15 lists transport energy targets; biofuel blend mandates can

be found in Table R18: National and State/Provincial Biofuel Blend Mandates. It is not always possible to determine whether transportation targets are limited to

road transportation. Additionally, targets may cover only the use of biofuels or a wider array of renewable transport options (i.e., renewable electricity with electric

vehicles, hydrogen).

Source: See Endnote 15 for this section.
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R R16. FEF /M /4 H) E A ANIE B

Rit # AL E SR 1
1978 1 E1E|
1990 2 1 [
1991 3 i+
1992 4 BAH
1993 6 F13 B E
1994 9 FERRE VEYET 75 B
1997 10 WEZF
1998 11 Tt
1999 14 R 2 8 AR s SR
2000 14
2001 17 V.3 J& 0 ;v [ ot 24 3
2002 23 B 253 B R A ; B3 ) 28 1 47 o e b0 [ B0 2 J6 VG IE; 57 B 4
2003 29 FEH B W VD Je W 5 R 5 ] B v A% v R [ T s R T CERED
2004 34 DL R b I 2 e T OINEER) e B h R iR eI CEIRE
2005 2 Ryus e, At A REAAR T CEREED s E KOS B R 2 /K R 2
2006 46 GREEE CNFERD FER i CERRE) PR AL ; e IH 22
2007 56 FA R G Bl 2R B 2 0 A 0 ) 0 5 2 b 0 22 B J fin e A 1 25 =% 0 HL i B /K
e |
2008 70 B GRRFID AR CRED A58 SR, o Sk, ma BAmgy e, S5k
A, PRI, FOKRYVE AR S A CENEED A E R AR R B I R R W S T
2009 80 BT BRI, BTH BRI 2R GROCRITE) SR, RN RSN (GEED
H A, 2R 4k F AR, 7S
2010 85 I R B FE R A S5 I SR 7 I B B SR s 1 A S [
2011 92 DA CGEED HEEE OINEERD ngh; 2 ;=2 A0R ;i R
2012 97 298 S8 H RV ; B i 4% 4 5 iRk 1 TA
2013 98 e 6 T AT
98 Bt

* “Cumulative number” refers to number of jurisdictions that had enacted feed-in policies as of the given year.
2 The U.S. PURPA policy (1978) is an early version of the feed-in tariff, which has since evolved.

3 “Totalexisting”excludessevencountriesthatare knowntohave subsequentlydiscontinued policies (Brazil, Czech Republic, Mauritius, Spain, South Africa,
South Korea, and the United States) and adds seven countries that are believed to have feed-in tariffs but with an unknown year of enactment (Honduras,
Maldives,Peru,Panama, Senegal, Tajikistan,andUruguay).

Source: See Endnote 16 for this section.
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RRUAERMIE HETEERERHER

EE ;=

1983
1994
1996
1997
1998
1999
2000
2001
2002
2003
2004

2005
2006
2007
2008
2009
2010
2011
2012
2013

38
39
45
52
53
56
58
59
59

79

EZ/MN/E TR

TN ()

R (GERD

RN ()

SR, B S R A (SR

HERAH AN, 547 VS AN R R M (D

FETH ARG GERD R

BT (L)

20 LRI SRR

MFRERIEM GEED Rk (LRI ZEH

LA 5 e T R BB CEDE)

MBREMN, FHHM, DEM, MLMABEEMN CEED HREE, %A%
WEETH NFER) SR, RO, R B R
TG LA X, S BRI KR (I b AR D)

SRR (D

GO T, BEARM, TR BRI CEED b BIARES (D
SRR, B IR Z RN LD AR T B

SR (D

FIAHEHTES XD B2 R E (ER)

B /R B L A 4]

i,

A

Total existing?

* “Cumulative number” refers to number of jurisdictions that had enacted RPS/Quota policies as of the given year. Jurisdictions are listed under year of first
policy enactment. Many policies shown have been revised or renewed in subsequent years, and some policies shown may have been repealed or lapsed.

2 “Total existing” adds 20 jurisdictions believed to have RPS/Quota policies but whose year of enactment is not known (Ghana, Indonesia, Kyrgyzstan, Lithuania,
Malaysia, Palau, Portugal, Senegal, South Africa, Sri Lanka, United Arab Emirates, and the Indian states of Chhattisgarh, Haryana, Kerala, Punjab, Rajasthan,
Tamil Nadu, Uttarakhand, Uttar Pradesh, and West Bengal). In the United States, there are 10 additional states and territories with policy goals that are not
legally binding RPS policies (Guam, Indiana, North Dakota, Oklahoma, South Dakota, U.S. Virgin Islands, Utah, Vermont, Virginia, and West Virginia). Three
additional Canadian provinces also have non-binding policy goals (Alberta, Manitoba, and Quebec). The Italian RPS is being phased out according to new
directives from the government, but it was still in place as of early 2013.

Source: See Endnote 17 for this section.
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& R18. EHIZUMIM/AEEMIREHE SR
| country R

R
Rif A 5
IR
Eeilli)
(i}
JIIEWN

[

FHE R
B WA

JER%
REMR LI

f& b T hr
B

Enje
S

L 4
=P i

BEZL T
BEeL

(e AE
e

B[ E LIS

South Africa

i [H]
Divas

=
+HHK

e
FHE

R %
i

e
A

E10
E5 1 B10
E4 il B2 76378 R 1 J1ES fER 422
E4 1 B4
E20 £l B5
[H5: E5 Fl B2
2. ES B4 {EAFI I EHE LA ES B2 7R /RIAIE A FE s iR % E7.5 1 B2;E8.5
B2 7EL RHE A, 7KK ES
E10 /<IMTE 9 ME
ES
E7 1 B20
B5
E5
E5
E10
B2.5 fl1 E3
E10
E10
B5
E10 in 2012-2015; E15 in 2016-2020; E20 from 2021
V5 i1 2016 4F 4 H E5;E7 2015 4F 4 H ,E10
E24 A1 B1
B2 fl E7.8
E10 1 B5
E2 fil E5 A 2015 4F 10 H
B2.5
E5
E5 Fl1 B5
E2
#| 2017 4E E5;E7 f] 2017
[ 53 ] FAE BRI 2(RFS2) 752 1360 1271360 12006 Al FEAE SRR FLE MR EHE A 4E4E . 2022
F| 2013 4F 49, 210 {ZF+(130 12 h0t).
[ 55 EL0 P AR S 75 BN A SRS E B B EA0 Y, E2 Al B2 7R 5 722 51 B4, F] 2012 4E, 3f:
7£ 2013 4E B5(7 H 1 H A F40) 7 S5 261, E10 ¥l AT B5,B10 £ 2013 4, Jf-7E 2015 4 E20 B Je
T aE I B
B5 7 2012 4E 7 A 1 HYEH B UUEMN,EL0 YA BS 72 M h X M1 ;B2 A —4F J5 A= 7= AL ) S5 ik 5
4000 /5 N4:,B5 1 42m&—4FJ5,B10 2 {2 hnt&—4)5,B20 B4 LRI —4F )5 4 124, E2 F1 B2, 1Y
I B5 180 K i A Ji ) Ayl R AR R 7 R A2 3% TR K o

2015 4 B5,E5

ES5

2014 £ E15 flI
E5,E10 /<A1 E15

Note: The Philippines’ B2 mandate is set to be raised to B5 following approval from the National Biofuels Board. Mexico has a pilot E2 mandate in the city of
Guadalajara. The Dominican Republic has targets of B2 and E15 for 2015 but has no current blending mandate. Chile has targets of E5 and B5 but has no
current blending mandate. Fiji approved voluntary B5 and E10 blending in 2011 with a mandate expected. The Kenyan city of Kisumu has an E10 mandate.
Nigeria has a target of E10 but has no current blending mandate.

Table R18 lists only biofuel blend mandates; additional transport and biofuel targets can be found in Table R15: Other Renewable Energy Targets.
Source: See Endnote 18 for this section.
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#19, BONSBNTRERRER: wH (4)

%lﬂ%h%)llfﬁwﬁﬁi F| 2020 4F 30%fF)

MrEE
IR, RAINE, WAL | F 2036 4F 30%[1 7 E
F A, T2, FI| 2020 4F 10%F) 77 B
HA, tais FI| 2040 £F 100%.4 77 1
T, PR £ 2020 4 20%.: =5, #] 2050 4 100%™ &
ENRE, BRI F1| 2018 £E 10%f1 77 B
HA, KEFE FI| 2050 4F 709 =
EE, MR F| 2020 £E 25%(1) =77 &
iﬁ/\, ESN AR A T, 3 2020 4F 7K FLXURE
L, dEn] 1| 2030 4F: 100%/

o
s
E
I
bl

AEERER BB |, SHERE

WERFIE, - oo 4 3 4 F1| 2014 £E 1) 15%

W5, B 31| 2025 4[] 25%; 3] 2040 4]
3 BRED 5 2 M (BT 15752 #2015 71 100%

5 [ 1 7 55 37 3 2020 4[] 35%

Bk, e B # 2020 4[] 15%

EHE, MR, 1] 2020 4F-1) 100%

B, I JRER | 2020 4[] 100%

1mE, FjeR | 2025 4[11 100%

A, KEBE F| 2020 4£(f] 100%, F 2030 4111 20%;F] 2050 4E(f] 30%
EE M IH4 L 1 2020 4£1f] 100%

2 [ I ey 22 F1 2022 4F ] 100%

Frig L 35 R L ) 2020 4] 100%

L 4k F] 2020 £ 12%

1 Rk | 2025 417 100%

HrvaE BRI | 2020 4 78-90%

SRS, ] S Fl| 2020 4 2 JK TR PH BE R K L TE A S AR i 57
Bty L, 252 7 B R Wi 7 i F] 2020 4K BHAE 9.5GWh JRUHL 48 GWh
[ EAZHL I F 2020 FERPFHARBR 1.3GW
FEE IHE W FI| 2020 4F 100%11 75 >R =114 (950 MW)

SR, RHE B | 2020 4F- 20% ) R Y5 7E I 11T 225
LRI HRAS T F) 2020 4F- 50% 1) g 5
SRFIE ik 2 5 /R TEASCHESTREIR ) 100%; /A 3L B I A HL 1) 8%
T i 3 FL 345 2z i S A £ 2020 4 100%1) fit I
B L TL R ER | 2030 4F 1) 00% 1) HEVH
2 A2 35 ) 0 e 24 51| 2030 4F 10091 1
WURFE 2R Je TEESIY) F B 5 100%: #%XT 20%

* Targets for Hamburg, and Vaxjo include transport energy; targets for Fukushima Prefecture, Howrah, and Nagano Prefecture do not include transport energy,
while other targets do not specify.

2 Howrah’stargetincludes 5% reduction of projected energy consumption by energy efficiency measures.
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R 19, BHASHHTEEERER: ~H (8)
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Source: See Endnote 19 for this section.
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T 28.0 7.3
YR Hr 83.0 1.3
E 75.3 306.0
E[1 & J& v5 73.0 66.0
] 98.0 1.3
(EDAT) 98.0 0.7
DIRGET 99.7 0.0
ZSEm 93.0 0.2
2y H 99.0 0.0
=R 19.0 34.0
R 100 0.0
S h 78.0
Edur 100 0.0
AL 19.0 2.0
LGB 15.0 3
FIHLTE 99.0 0.0
sk hnbn & 14.0 18.0
i g 7.0 14.0
sk P 100 0.0
o 18.0 13
SRR 100 (urban)
ENipa o 99.0 0.0 k 424+ H1 2015 4E 1) 95%
5 97.6
e 88.0 0.0
JE 7 7 97.0 1.0
e 20.0 19.0
i) 13.0 435
ELP N 60.0 1.0
Je iR 76.0 7.0
IS IED Al 78% 13 k % 2030 4117 30%
J& FUR 8.0 14.0
JEAEEINA 52.0 84.0
i f 98 0.1
RS 5| 69.0 56.0
EL I b X 99.4
BExL 88.0 0.4
RS 98.0 0.1
T 90.0 3.0
e 70.0 28.0
FHER 100.0 0.0
PR R 99.0 0.3 k 3 2012 41y 16%
FEW /R 42.0 7.3

136



TRR2. HABNEHAEAEE (%)

N EL 4 (%) 18 (2011) 1

FEHIF
SHTIN

R
Rt

f7 22
5t
L
AR LR
B

ENE|

7 JBE R S
E4H)
AL e IR Z A
5Fik

By iz A 1675 v <
=

AR

el

7]

HELLE

HEAE

15.0
100
85.0
1.0
85.0
29.0
90.0
93.0
15.0
99
22.0
270
99.0
99.5
15.0
100
99.0
99.9
96.0
40.0
22.0
370

BARIHERRA

F77(2011)1

0.0
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~
E .' m

H#w
H 1) (%)

k | 2019 4] 100%
k | 2014 4] 100%

k 51%(£< )
k 90% (3 Ti7)
k %1 2030 4117 66%([H %)

Note: Rates and targets are national unless otherwise specified. For other targets that relate to off-grid and rural electrification, see Reference Table R15.
1 All data are for 2011 with the exception of China, Ghana, and South Africa, which reflect 2013 data.

2 Developing Asia is divided as follows: China and East Asia includes Brunei, Cambodia, China, Indonesia, Laos, Malaysia, Mongolia, Myanmar, the Philippines,
Singapore, South Korea, Taiwan, Thailand, Timor Leste, Vietnam, and other Asian countries; South Asia includes Afghanistan, Bangladesh, India, Nepal,

Pakistan, and Sri Lanka.

3 For the Federated States of Micronesia, rural electrification rate is defined by electrification of all islands outside of the four that host the state capital

(which is considered urban).

4 The Palestinian Territories’ rate is defined by number of villages connected to the national electricity grid.

Source: See Endnote 20 for this section.
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R NNREEERENR RSN
Al

il 2011 FA3H(%)
=) 696 67%
Jeé HAIIE 122 75%
BRI 77 93%
PSR IR = S 62 94%
W 41 94%
E[ 6 13%
BT 33 83%
A A B AR R R B X 335 74%
JEM L i 1%
RSP 1,869 51%
EfRE 818 66%
o 446 33%
i 143 e
EIFE JB P F 103 42%
L3 112 63%
i 41 48 9%
A T 2 o [ 5% 648 36%
HrTEM 68 15%
i} 12 6%
AR 9 4%
A RAFER 2,642 49.4%
SERHS 2,642 38.1%

! Developing Asia is divided as follows: China and East Asia includes Brunei, Cambodia, China, Indonesia, Laos, Malaysia, Mongolia, Myanmar, the Philippines,
Singapore, South Korea, Taiwan, Thailand, Timor Leste, Vietnam, and other Asian countries; South Asia includes Afghanistan, Bangladesh, India, Nepal,
Pakistan, and Sri Lanka.

2 Includes countries in the OECD and Eastern Europe/Eurasia.
Source: See Endnote 21 for this section.
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M. 3X L8 228 40 55 5 FRULAG FAT AL Hp 2 %, GSR il
IO N S HBIX MR $E A8 [0 1) 5 75 . additional
personal communications with scores of international experts;

as well as a variety of electronic newsletters, news media, and
other sources.

Much of the data found in the GSR is built from the ground up by
the authors with the aid of these resources. This often involves
extrapolation of older data, based on recent changes in key
countries within a sector, or based on recent growth rates and
global trends. Other data, often very specific and narrow in
scope, come more-or-less prepared from third parties. The GSR
attempts to synthesise these datapoints into a collective whole
for the focus year.

The GSR endeavours to cover accurately, on a global level, all
data related to renewable energy markets and industries, policy
developments, as well as renewable energy-related advances to
expand energy access in developing countries. It aims to provide
the best data available in each successive edition; as such, data
should not be compared with previous versions of this report to
ascertain year-by-year changes.

SitERAEMCERR

A number of issues arise when counting renewable energy
capacities and energy output. Some of these are discussed
below:

L RHARSHRYER

The GSR aims to give accurate estimates of capacity additions
and totals, as well as of electricity, heat, and transport fuel
production in the past year. These measures are subject to
some uncertainty, with the level of uncertainty differing from
technology to technology. The section on Market and Industry
Trends includes estimates for energy produced where possible
but, due to data constraints, focusses mainly on electricity or
heat capacity data. This is because capacity data generally
can be estimated with a greater degree of certainty. Further,
actual heat and electricity generation data for most countries
are usually available only 12 months or more after the fact, and
sometimes not at all. In addition, capacity data better mimic
investmenttrends overtime.

2 OR. DHRSCEETRIAR

Over the past few years, the solar PV and wind power markets
have seen increasing amounts of capacity that was connected
to the electricity grid but not yet deemed officially operational,
or constructed capacity that was not connected to the grid by
year-end (and, in turn, capacity that was installed in one year but
connected to the grid during the next). This phenomenon has
been particularly evident for wind power installations in China
(2009-2013), as well as for solar PV in some European countries
in recent years.

Starting with the 2012 edition, the GSR has aimed to count only
capacity additions that were grid-connected, or that otherwise
wentintoservice (e.g., capacity intended for off-grid use), during
the previous calendar year. However, there may be exceptions
borne out of necessity of data availability (as with China, for
example). Known deviations to this approach are outlined in the
textand/or endnotes for the technology sections.

The reasoning is that the sources from which the GSR draws
have varying methodologies for counting installations, and many
official bodies report grid connection statistics. As a result, in
many countries the data for actual installations are becoming
increasingly difficult to obtain. Some renewable industry groups,
including the European Photovoltaic Industry Association and the
Global Wind Energy Council, have shifted to tracking and reporting
on operational/grid-connected rather than installed capacities.
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6. ARRERAMIE

Starting with this edition, the GSR includes all solar thermal
collectors that use water as the heat-transfer medium (or heat
carrier) in global capacity data and ranking of top 12 countries.
Previous GSRs focussed primarily on glazed water collectors
(both flat plate and evacuated tube); this edition also includes
unglazed water collectors, which are used predominantly for
swimming pool heating, in data throughout. This change affects
reported global capacity data, as well as the rankings of top
countries, relative to previous GSR editions.

Most countries that report data for solar water collectors gather
information on glazed collectors only. Furthermore, glazed
water collectors represent more than 90% of cumulative global
installed solar thermal capacity, and more than 95% of newly
installed capacity. Thus, past GSRs focussed primarily on glazed
water collectors to avoid mixing countries that have detailed data
across all collectors with those that do not. However, because
most of the largest markets for unglazed water collectors now
gather data on this collector type, and data are improving
elsewhere, unglazed collectors are covered more fully starting
with GSR 2014.

Note that data for solar air collectors (solar thermal collectors
that use air as the heat carrier) are far more uncertain, and these
collector types play a minor role in the market overall. Solar
thermal air collectors are included where specified.

Concentrating solar thermal systems wused for industrial
processes, or to drive double- or triple-stage absorption
chillers, are included in the section Solar Thermal Heating and
Cooling. These systems—including parabolic trough, dish, and
Fresnel collectors—are smaller than their concentrating solar
thermal power (CSP) relatives, and are adapted to provide high-
temperature heat (typically 120-250 °C, and up to 400 °C) that
is not used to generate electricity.

3
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A AEEHE (CFCs) s EAUE (HCFCs, 1BFRHFIE) « The
chillers are generally supplied with district heat, waste heat,
or heat from cogeneration, and they can operate with heat
from geothermal, solar, or biomass resources.
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EWR. Any material of biological origin, excluding fossil fuels or
peat, that contains a chemical store of energy (originally
received from the sun) and is available for conversion to a wide
range of convenient energy carriers. These can take many
forms, including liquid biofuels, biogas, biomethane, pyrolysis
oil, or solid biomass pellets.

A 91 5 BBORL . Solid biomass fuel produced by compressing pulverised
dry biomass, such as waste wood and agricultural residues.
Torrefied pellets produced by heating the biomass pellets have
higher energy content per Kkilogram, as well as better
grindability, water resistance, and storability. Pellets are
typically cylindrical in shape with a diameter of around 10
millimetres and a length of 30-50 millimetres. Pellets are easy
to handle, store, and transport and are used as fuel for heating
and cooking applications, as well as for electricity generation
and combined heat and power.

KW Blocks of flammable matter made from solid biomass
fuels, including cereal straw, that are compressed in a
process similar to the production of wood pellets. They are
physically much larger than pellets, with a diameter of 50-100
millimetres and a length of 60-150 millimetres. They are less
easy to handle automatically but can be used as a substitute for
fuelwood logs.

EHBE. The rated capacity of a heat or power generating plant
refers to the potential instantaneous heat or electricity output,
or the aggregate potential output of a collection of such units
(such as a wind farm or set of solar panels). Installed capacity
describes equipment that has been constructed, although it
may or may not be operational (e.g., delivering electricity to the
arid, providing useful heat, or producing biofuels).

AE R The ratio of the actual output of a unit of electricity or
heat generation over a period of time (typically one year) to the
theoretical output that would be produced if the unit were
operating without interruption at its rated capacity during

the same period of time.
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FRAmaRA

Technology that uses mirrors to focus sunlight into an intense
solar beam that heats a working fluid in a solar receiver, which
then drives a turbine or heat engine/generator to produce
electricity. The mirrors can be arranged in a variety of ways, but
theyall deliverthesolarbeamtothereceiver. Therearefourtypes
of commercial CSP systems: parabolic troughs, linear Fresnel,
power towers, and dish/engines. The first two technologies are
line-focus systems, capable of concentrating the sun’s energy
to produce temperatures of 400 °C, while the latter two are
point-focus systems that can produce temperatures of 800
°C or higher. These high temperatures make thermal energy
storage simple, efficient, and inexpensive. The addition of
storage—using a fluid (most commonly molten salt) to store
heat—usually gives CSP power plants the flexibility needed for
reliable integration into a power grid.

BRME e RS AR & T A R SRR
2 bho BB B ' PR L 6 B s R S 4K PR RS AR R 56
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REEE The practice of funding a project or venture by raising
small amounts of money from a large number of people
(“crowd”), generally using the Internet and social media. The
money raised through crowdfunding does not necessarily buy
the lender a share in the venture, and there is no guarantee that
money will be repaid if the venture is successful. However, some
types of crowd funding reward backers with an equity stake,
structured payments, and/or other products.

AR K H. Generation of electricity from dispersed, generally
small-scale systems that are close to the point of consumption.

fEE. The ability to do work, which comes in a number of
forms including thermal, radiant, Kinetic, chemical, potential,
and electrical. Primary energy is the energy embodied in (energy
potential of) natural resources, such as coal, natural gas, and
renewable sources. Final energy is the energy delivered to end-
use facilities (such as electricity to an electrical outlet), where
it becomes usable energy and can provide services such as
lighting, refrigeration, etc. When primary energy is converted
into useful enerqy, there are always losses involved.

B4 A7 (ESCO). A company that provides a range of energy
solutions including selling the energy services from a
renewable energy system on a long-term basis while
retaining ownership of the system, collecting regular payments
from customers, and providing necessary maintenance service.
An ESCO can be an electric utility, co-operative, NGO, or private
company, and typically installs energy systems on or near
customer sites. An ESCO can also advise on improving the energy
efficiency of systems (such as a building or an industry) as well
as methods for energy conservation and energy management.
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ﬁﬁﬁ%ﬂ. German term that means “transformation of the
energy system.” It refers to the move away from nuclear and
fossil fuels towards an energy system based primarily on energy
efficiency improvements and renewable eneray.

Z. B (FUEL).A liquid fuel made from biomass (typically corn, sugar
cane, or small cereals/grains) that can replace gasoline in
modest percentages for use in ordinary spark-ignition engines
(stationary or in vehicles), or that can be used at higher blend
levels (usually up to 85% ethanol, or 100% in Brazil) in slightly
modified engines such as those provided in “flex-fuel vehicles.”
Note that some ethanol production is used for industrial,
chemical, and beveraoge applications and not for fuel.

HEREERK . An arrangement to provide consumers with an
electricity service, in which a private company retains
ownership of the equipment and is responsible for maintenance
and for providing replacement parts over the life of the service
contract. A fee-for-service model can be a leasing or ESCO
model.

T B ¥R B3R . A policy that: (a) sets a guaranteed payment over a
stated fixed-term period when renewable power can be sold
and fed into the electricity network, and (b) usually
guarantees grid access to renewable electricity generators.
Some policies provide a fixed tariff or minimum price (see
Feed-in tariff), whereas others provide premium payments that
are added to wholesale market prices or cost-related tariffs (see
Feed-in premium). Feed-in policies are sometimes combined
with tendering, e.g. electricity producers have to qualify in a
bidding procedure. Other variations exist, and feed-in policies
for heat are evolvina.

BB (FIP). A type of feed-in policy. Producers of electricity
from renewable sources sell electricity at market prices, and
a premium is added to the market price to compensate for
higher costs and thus to mitigate financial risks of renewables
production. Premiums are set as fixed premiums (a fixed
amount is added to the market price for a certain period of time)
or as flexible premiums (the exact amount is dependent from
other criteria, e.g., market price, electricity demand, defined
cap, defined floor). Normally, fixed premiums expose
electricity producers to higher market risks, whereas flexible
premiums mitigate at least some of the market price volatility
and the resulting risks.

E Mo f

guaranteed minimum price (tariff) per unit (normally kWh or
MWh) is guaranteed over a stated fixed-term period when
electricity can be sold and fed into the electricity network,
normally with priority or quaranteed grid access and dispatch.

(FIT). The basic form of feed-in policies. A

L AEVE. The part of primary energy, after deduction of losses
from conversion, transmission, and distribution, that reaches
the consumer and is available to provide heating, hot water,
lighting, and other services. Final energy forms include
electricity, district heating, mechanical energy, liquid
hydrocarbons such as kerosene or fuel oil, and various gaseous
fuels such as natural gas, biogas, and hydrogen. Final energy
accounts only for the conversion losses that occur upstream of
the end-user, such as losses at refineries and power plants.
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W BB . An economic incentive that provides individuals,
households, or companies with a reduction in their contribution
to the public treasury via income or other taxes, or with
direct payments from the public treasury in the form of

rebates or grants.

RH. The process of converting energy into electricity and/or

useful heat from a primary energy source such as wind, solar
radiation, natural gas, biomass, etc.

My # B . Heat energy emitted from within the Earth’s crust,
usually in the form of hot water or steam. It can be used to
generate electricity in a thermal power plant or to provide heat
directly at various temperatures for buildings, industry, and
agriculture.

REREWE. Voluntary purchase of renewable energy—usually
electricity, but also heat and transport fuels—by residential,
commercial, government, or industrial consumers, either
directly from an energy trader or utility company, from a third-
party renewable energy generator, or indirectly via trading of
renewable energy certificates (RECs, also called green tags or
guarantees of origin). It can create additional demand for
renewable capacity and/or generation, often going beyond that
resultina from aovernment support policies or obligations.

$F . A device that transfers heat from a heat source to a heat

sink using a refrigeration cycle that is driven by external
electric or thermal energy. It can use the ground (geothermal),
the surrounding air (aerothermal), or a body of water
(hydrothermal) as a heat source in heating mode, and as a heat
sink in cooling mode. A heat pump’s final energy output can be
several multiples of the energy input, depending on its inherent
efficiency and operating condition. The output of a heat pump is
at least partially renewable on a final energy basis. However, the
renewable component can be much lower on a primary energy
basis, depending on the composition and derivation of the input
energy; in the case of electricity, this includes the efficiency of
the power generation process. The output of a heat pump can be
fully renewable energy if the input eneray is also fully renewable.

i Electricity derived from the potential energy of water
captured when moving from higher to lower elevations.
Categories of hydropower projects include run-of-river,
reservoir-based capacity, and low-head in-stream technology
(the least developed). Hydropower covers a continuum in
project scale from large (usually defined as more than 10 MW of
installed capacity, but the definition varies by country) to small,
mini, micro, and pico.

SHEM® (HVO). A “drop-in” biofuel

produced by using hydrogen to remove oxygen from waste
cooking oils, fats, and vegetable oils. The result is a hydrocarbon
fuel that blends more easily with diesel and jet fuel than does
biodiesel produced from triglycerides as fatty acid methyl esters
(FAME).

# B . Purchase of an item of value with an expectation of
favourable future returns. In this report, new investment in
renewable energy refers to investment in: technology
research and development, commercialisation, construction of
manufacturing facilities, and project development (including
construction of wind farms, purchase and installation of solar
PV systems). Total investment refers to new investment plus
merger and acquisition (M&A) activity (the refinancing and sale
of companies and projects).

INVESTMENT TAX CREDIT. A taxation measure that allows
investments in renewable energy to be fully or partially deducted
from the tax obligations or income of a project developer,
industry, building owner, etc.

EY | TRE ERET (ERTRE MR
FREE/EFKEE . Aloule (J) is a unit of work or energy equal
to the energy expended to produce one Watt of power for
one second. For example, one Joule is equal to the energy
required to lift an apple straight up by one metre. The energy
released as heat by a person at rest is about 60 J per second.
A kilojoule (kJ) is a unit of energy equal to one thousand (103)
Joules; a megajoule (MJ) is one million (106) Joules; and so on.
The potential chemical energy stored in one barrel of oil and
released when combusted is approximately 6 GJ; a tonne of oven
dry wood contains around 20 GJ of energy.

HESHFEEF. A fee-for-service arrangement in which a leasing
company (generally an intermediary company, co-operative, or
NGO) buys stand-alone renewable energy systems and installs
them at customer sites, retaining ownership until the customer
has made all payments over the lease period. Because the
leasing periods are longer than most consumer finance
terms, the monthly fees can be lower and the systems
affordable to a laraer seament of the population.

B VR P ML A (LCOE). The unique cost price of energy outputs
(e.g., USD/kWh or USD/GJ) of a project that makes the present
value of the revenues equal to the present

value of the costs over the lifetime of the project.

A/ X% . A measure that requires designated parties
(consumers, suppliers, generators) to meet a minimum, and
often gradually increasing, target for renewable energy, such as
a percentage of total supply or a stated amount of capacity.
Costs are generally borne by consumers. Mandates can
include renewable portfolio standards (RPS); building codes or
obligations that require the installation of renewable heat or
power technologies (often in combination with energy efficiency
investments); renewable heat purchase requirements; and
requirements for blending biofuels into transport fuel.

T2 E . A model in which a private company or NGO s
selected through a competitive process and given the exclusive
obligation to provide energy services to customers in its
service territory, upon customer request. The concession
approach allows concessionaires to select the most appropriate
and cost-effective technology for a given situation.



BRKFE. A way of ranking available sources of energy
(particularly electricity generation) in ascending order based on
short-run marginal costs of production, such that those with the
lowest marginal costs are the first ones brought on line to meet
demand, and those with the highest are brought on last. The
merit-order effect is a shift of market prices along the merit-order
or supply curve due to market entry of power stations with lower
variable costs (marginal costs). This displaces power stations
with the highest production costs from the market (assuming
demand is unchanged), and admits lower-priced electricity into
the market.

B B M . Small electric grids that serve entire communities
through distribution networks. Until recently, most mini-grids
relied on diesel fuel. Hydro-powered mini-grids are mature
technologies, whereas gas-fired generator mini-grids, powered
by agricultural waste or biogas, are maturing technologies. The
use of inverter-connected mini-grids that incorporate a variety
of renewable and other technologies (including battery banks)
is developina rapidly.

WA AW B B Energy derived from combustion of solid, liquid, and
gaseous biomass fuels in efficient small domestic appliances to
large-scale industrial conversion plants for modern applications
of space heating, electricity generation, combined heat and
power, and transport (as opposed to

traditional biomass eneray).

BB EYE. A regulated arrangement in which utility
customers who have installed their own generating systems
pay only for the net electricity delivered from the utility (total
consumption minus on-site self-generation). A variation
that employs two meters with differing tariffs for purchasing
electricity and exporting excess electricity off-site is called “net
billina.”

B Energy captured from ocean waves (generated by wind
passing over the surface), tides, currents, salinity gradients, and
ocean temperature differences. Wave energy converters capture
the energy of surface waves to generate electricity; tidal stream
generators use Kinetic energy of moving water to power
turbines; and tidal barrages are essentially dams that cross tidal
estuaries and capture energy as tides flow in and

out.

INRERRATE. A flexible

metering solution that allows consumers to acquire modern
energy on an installment basis and to purchase varying amounts
of energy credit using a mobile phone’s short message service.
After a small down-payment, customers decide how much
energy credit to buy and continue to buy more depending on
their needs.

POWER. The rate at which energy is converted per unit of time,
expressed in Watts (Joules/second).
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—W BB, The theoretically available energy content of a naturally
occurring energy source (such as coal, oil, natural gas,
uranium ore, geothermal and biomass energy, etc.) before it
undergoes conversion to useful final energy delivered to the
end-user. Conversion of primary energy into other forms of
useful final energy (such as electricity and fuels) entails losses.
Some primary energy is consumed at the end-user level as final
energy without any prior conversion.

E B4 A taxation measure that provides the investor or owner
of a qualifying property or facility with an annual tax credit
based on the amount of renewable energy

(electricity, heat, or biofuel) aenerated by that facility.

ARG,

A procurement mechanism by which public authorities solicit
bids for a given amount of renewable energy supply or capacity,
generally based on price. Sellers offer the lowest price that they
would be willing to accept, but typically at prices above standard
market levels.

H17K & Ak K 1. Plantsthat pump water froma lower reservoir to a higher
storage basin using surplus electricity, and that reverse the flow
to generate electricity when needed. They are not energy
sources but means of energy storage and

can have overall system efficiencies of around 80-90%.

PEHBE. A rule to guide or control the conduct of those to
whom it applies. In the renewable energy context, examples
include mandates or quotas such as renewable portfolio
standards, feed-in tariffs, biofuel blending mandates,

and renewable heat obligations.

A BRI (REC). A certificate awarded to certify the generation of
one unit of renewable energy (typically 1 MWh of electricity but
also less commonly of heat). In systems based on RECs,
certificates can be accumulated to meet renewable energy
obligations and also provide a tool for trading among
consumers and/or producers. They also are a means of
enabling purchases of voluntary areen eneray.

A B4 B B #R. An official commitment, plan, or goal set by a
government (at the local, state, national, or regional level) to
achieve a certain amount of renewable energy by a future date.
Some targets are legislated while others are set by

requlatory agencies or ministries.

WEAREEBH (RPS). An obligation placed by a government on a

utility company, group of companies, or consumers to
provide or use a predetermined minimum renewable share of
installed capacity, or of electricity or heat generated or sold.
A penalty may or may not exist for non- compliance. These
policies are also known as “renewable electricity standards,”
“renewable obligations,” and “mandated

market shares,” depending on the jurisdiction.
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RELEIE RS A smart energy system aims to optimise the overall
efficiency and balance of a range of interconnected energy
technologies and processes, both electrical and non-
electrical (including heat, gas, and fuels). This is achieved through
dynamic demand- and supply-side management; enhanced
monitoring of electrical, thermal, and fuel-based system assets;
control and optimisation of consumer equipment, appliances,
and services; better integration of distributed energy (on both
the macro and micro scales); as well as cost minimisation for
both suppliers and consumers.

B B H M . Electrical grid that uses information and

communications technology to co-ordinate the needs and
capabilities of the generators, grid operators, end-users, and
electricity market stakeholders in a system, with the aim of
operating all parts as efficiently as possible, minimising costs
and environmental impacts, and maximising system reliability,
resilience, and stability.
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