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POTENTIAL AND VISION OF DISTRIBUTED RENEWABLE
ENERGY IN YANGTZE RIVER DELTA REGION
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At the General Debate of the 75™ Session of the United
Nations General Assembly in September 2020, China
announced that it aimed to achieve carbon neutrality
before 2060. In the subsequent Climate Ambition
Summit in December, China announced some further
commitments for 2030 Nationally Determined
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Contributions (NDCs), including increasing the share
of non-fossil fuels in primary energy consumption to
around 25 percent and bring its total installed capacity
of wind and solar power to over 1.2 billion kilowatts.
These goals have not only boosted global confidence

in addressing climate change, but also pointed out the
direction for domestic low-carbon transformation.

The greenhouse gas emissions from the global energy
sector account for 73% of the total emissions. Therefore,
deep emission mitigation in energy sector is crucial for
achieving climate goals. As the technology of renewable
energy improves and its cost falls, distributed clean energy
is becoming a significant part of the energy transition. The
Yangtze River Delta region encompasses intensive industries
and a large population. The energy consumption there
presents characteristics of a big total volume and carbon
intensive structure. The high-quality development of the
Yangtze River Delta means a transit toward the green and
low carbon economy, which must be powered by a clean,
low-carbon, safe, and efficient energy system, and maximize
the development and utilization of local renewable energy.

On a global scale, decentralized wind power and
distributed solar PV are two main application modes
of distributed renewable energy. Decentralized wind
power emerged in Europe, especially in Denmark

and Germany where technology and business modes
have been mature. As of the end of 2018, wind power
in Denmark connected to the distribution network
with voltage of 20kV and below accounted for over
80%, and in Germany, over 90% of onshore wind
farms has less than 9 wind turbines, mainly connected
to the distribution network of 36KV or 110kV. The
success of decentralized wind power in Denmark and
Germany mainly relies on a flexible power grid system
and a mature power trading market. In addition,
Denmark and Germany have rich experience on
community wind projects, especially on engaging
residents, lowering costs, and diversifying returns.
Germany also leads the world in distributed solar

PV. In order to support small-scale PV projects, the
German government retains a 20-year fixed subsidy
for PV projects with installed capacity below 100 kW.
Policy banks also provide small-scale PV projects
with low-interest loans to reduce financing costs.
Moreover, the government offers additional subsidies
to matched energy storage facilities to encourage self-
consumption of distributed solar power.

ISSUE BRIEF | 20215E38 | 3



Distributed renewable energy developed well in the
Yangtze River Delta region. Until the end of 2019,

the total amount of distributed solar PV developed

in Jiangsu, Zhejiang, and Shanghai was up to 16.9
GW. This region is also the place where decentralized
wind power begins to develop in China. In this study,
the team evaluated the development potential of
distributed solar PV and decentralized wind power,
as well as the adoption capacity of the grid. For
distributed solar PV potential analysis, we aggregated
the development potential of different scenarios,
such as industrial/commercial/residential rooftop
solar, solar PV plus agriculture/fishery. It shows

that the potential installed capacity of distributed
solar PV in this region can reach 180 GW to 200 GW.
In terms of decentralized wind power, we did the
potential assessment based on wind resource and
land availability, we also aggregated the potential in
different application models including industrial parks
and villages. The result shows that the development
potential of decentralized wind power will be 32.6GW
to 82.7GW. In that region, distributed solar PV and
decentralized wind power together can meet 48%

to 69% of the incremental energy demand by 2035.
However, under the existing distribution network
structure and the operating mode, the adoption
capacity of distributed system in this region is

much less than its development potential. Thus,

it is necessary to strengthen the construction of
distribution network and optimize the dispatching and
operating system as soon as possible.

Based on the results of the potential assessment as well

as the analysis on future energy demand, this report
draws a preliminary development vision of the distributed
renewable energy in Jiangsu, Zhejiang, and Shanghai.

B During the 14" Five-Years (2021-2025), prioritize dis-
tributed renewable energy as a key strategy of energy
transition and economic development in the Yangtze
River Delta region. It is expected to achieve 50-70
GW installed capacity of distributed renewable energy
by 2025 if the following measures could be taken:
breaking through barriers in institutional mecha-
nism; exploring creative models of energy integration
systems, such as the integration of distributed renew-
able energy and energy storage, electric vehicle, and
other demand-side resources; establishing a series of
technical standards; improving project management

and simplifying project approval procedures, motivat-
ing thousands of households to develop and utilize
distributed renewable energy nearby.

B After 2025, the flexibility of the power grid system
will be further improved, the power market and busi-
ness models are more matured. Distributed renewable
energy will enter the stage of scaling up. By 2035, the
installed capacity of distributed renewable energy in
this region will reach 300 GW.

Although certain achievements have been made in

the development of distributed renewable energy in
the Yangtze River Delta region, the development scale
is far more enough compared with its development
potential. There are still problems such as unstable
returns of distributed solar PV, barriers in distributed
energy peer-to-peer trading, and complicated approval
process of decentralized wind power. Based on these
problems analysis, considering the requirements of
total energy control, renewable energy consumption
obligation, and GHG emissions intensity targets in the
Yangtze River Delta region, this study proposes the
following policy recommendations: distributed energy
trading should be an entry point for promoting the
development of distributed renewable energy; further
simplify the project approval process for decentralized
wind power; innovate and diversify developing models
and financing models of distributed renewable energy;
promote distributed renewable energy in communities
and industrial parks and share benefits together.

mEEE

fEEER. RERSELAOBMERMNE, REEEF A
K, REFEF BT EARERRASEREREE . SCHEEREY
Rk RINEEIEE, SHER, BMESEINE. SHLR.
iEeE. DRBNEFANERE, DHRERNLFHEMRIEETE
BLS R, TMBIEHEERAANREEK, F5 “BMNEHXK" K
AR, FEMERLX BN NtRATBERERERF T A E5HEL
NFBEHEE, RUFEGR, RibHELXEDHNER,

KEZABREHFEZFHERL. BREERETHREZ
—o ATRZEGHERE, K=AXNERESS ERBHE
feEmemAN, REEVNLERSA T, BELFTARNHE—F

4] %% WORLD RESOURCES INSTITUTE



TR, ZXERSEMERRENRIRENEREXR, BRE
BrAByl, K=ZABXEARUTBLEEFENENEELZK? 246
XUBLRFRREFAEMEDAMBE? FRAAFNBIRX
FiEE? HEETEVFTEARLDBE LHEIER,

ERBESSNIFT, ERRRFRMS FERNZFH
RREREARMBFEART K=AX AR EEERELRE D
ERSREFR. NRETHANERZABTBEF “+HRE" 8
BARRMERKSE, SO TFERRESD “+HR” HE
RRHUNBENT, FEBIBRMLAMNEICF AN BT
BARRNARREHERENT R,

HRAE

REAABIXHAREFSTR, 2T 7I%. TN EE
BERMAINIR; XAZERAESIERAT IRLERER, HE
BEEBRARGIHEE. RV AMEIE. KEFEBRREITEH
B, HETHE—MEILRM “SXR+R L/ BV MFLE
15 GEREERNREBEMIHITREM, T 2K EMN
BAFEREN, HNEXARNAHAEBRRETTNE; &T
LRTECMEMIIBAREIZTAR, OB RIRBENE MR
Nkt 7T EARHE; BIIIET. FMEBEXAEREAR, £
KT RHRAARMO B AR BOABY BER, FRIEDHR
UHEERREARARAOXERS, BB THANHNBEREL; XA
TEAFFAEE, WRE—TARRNERENFREE T D4
MW; FEEFTRIEKES, BRETHEHI A THEERRNE
REF.

RS
HIRED BANEL o

B E—MONBTAHRNBERRNFESEAKE, BHEA
MREBT. M=AbA RE MM RELIVRIRF
FIZWK KRS BB E ROV IRALIE,

B F_HOoORETHNRTBLARBRESTENEENLREER
FINALY

B E=F00E 7 IREAELIFATIRERERNMRBIRA],
BEIWV/EEETNR. BERETUR. BROEEKE
ERNDEANE, FH—PRBTOHRNERERRAEA
EREAZT &1

B BTG T AR BN REATA . AT LE
BFFREN, UEAHREIRBEANLHEMNARE S,

B ERMOETENTEERMAKRENTROMLSN, &
BT XU FERRELRNES.

K=AXShRIBERRAREDNES

B EXEIMAEXEIET. IEET. MBEXTER. TRIH
WHEM L, METOHRNTFERRARA RO, =
T BUREW.

2= EL6E -
ﬁ*ﬁﬁlﬁl%ﬁgl/\-

— VAN S A
K=AXeEiRtE B A S BRI HE
PN BIEReRIIE N SYFIE

Eir E3FARNEERRENEX X B SE—NRIE, FOKE
MR hATE—8, —ROFRBFEAMM (SEERE, Y
), ENIERER), THRENEASESHTRRAS (4) #

BRECHE, EYIRMEBE. NEUKE, ABHRE. NEEFRBREA, X
RHEAJIZEEAR ( BHEfEE ) a9 LR BN AR,

SfEgENE T A HERAAL, 2 XEERFUTE
iE: —RERMNARES. M REREEA wm, BDTEAE
Rz RN, ASZRAMNRESR, TXRAEFEHRF
A, BARGHER, —RHERE. FHRERMNEFHERTE
NER, AT REESEBRBEANIATERLT, AT HEEN
B F9 2R E e MG AL B RERRAL A E, A BN EEFE
K, EERANZFHHEREE, MoAREERGLHE SHEE
SSRGS DARERIRA DR A A AR R R R LA
o ZREFT 7. MHRARERFLTNRR ML EREMKIES
BVEE, BORAMAMEIR A, BANEENRE, E5TE
HHSHEARNEN. DRIMERYF . BETHEERRITLH AR
AYRBTR R, AR AIRKRNTBERFEE AP HRERRGH
BEBRE, BRTERUAEERNRE, KRBT SERIHR.
Iiksh, FBEEFMARERAFAEANF LRI, FRu
. TEISEEFAVEFVMNERNESEZE, hELEXLES
PURFYBEFH T S IR ER K A8

DHRARRR (X)) REERORERNAHRER, EH
THHRRARSKELREABNEFERFEERXRELKR, B
HRERLNETLER. MEZLFMRE. TEHRERSFHK
i, BEMREFEAAL. R BOEHERZAORKIEE. L,
W EGEFMLEIHEBECLRORBMER, EERBEHEF
PRERU A AR RRK, XEMELRNFREIBENNEH TR
BEAERR, BETHRHEMNE, A, AXEANRT K=
ABXDHRNAREDBRARNEEBOEN, TBEERT LhE
TERERARMNT LA A

B pARERK: ERARESMSEHIRREZT, MAFMBA
BAAE. ZREEEWBERE MRS EFT ARAENT
RE BRI,

ISSUE BRIEF | 2021538 | 5



-

O TP R E—REERRIZEER I —

PFRZRIX
P, PR

iz
ASFE—ZIE

/;.
1

= TN

S—

N85
7)1

3

BB 4R

ASFN_ZEIE

o
L

B DEENER: ATABRERORE, EREEFRNEMA
DEEEN, P h AR MASIT AR KB E o

K=AiXeEREHETNA
K=ZAMBXEFEELFRER. FHEERS. Cl#FE
BRMXEz—. b, IHPFPAE—THBRRE=ERESS

Ei1/5, AOREEEEN11.6%

K=AXtbEPERRERERETNXEZ— X—KX
HEGEERREES, BE9E “dtEEE". “BREHE" M
“HERX SEAEXEAMBREMIENTZEN (I
1) .

2018%F, JIHFME—THERBERSEN6.5ZMiR A
B, AE2EMN15%, ARFEERYST2EFYKE (3.3

R
-
-

s

LB

W Ex
@ &/
ES=15) B 25
B BN
O NG
(], GNZRING b
[ ) [B7RING ‘-
0O Ei8we
it
[ ] AE33ING
=
/D?ﬁm
m:' *;u';' iy 17
LU Rl

amm

MARAER/N ), BRI A3.9MARER/ A, HiTA3.7MiRA
BIN, LBA49MARAER/ No 2018F, JTHFRE—THNE
HePREEET1LAZTEN, S2EM18%", ABHEHE
EEEFIYKENLE. KZABRKNERXRAEATKE
BXR. LARERLES. WIMREMBREFEFR, ERRRKL
R, REERREFNTEENEK.

MEERIBBREMRE, TTNPHXDBUCAEREAE, B
B—MHEREREESREERRENLEMES0%IU E,
2017, KEEBE—TENRKNBEEF H78.3%, ZHB G
3.8%, K. REHMARELBEDHH6.3%. 3.8%F7.8%",
BAOEENAMB~KEAFE, BF—XE0 (BFEJBLER
NFRZE ) BT TER18.1% 25, ST EEEARE10%.
EiExtIMAR NN ERBIZ40%, STAMMTH S ANE L
Eb B2 15.4%F121.0% ( WE2) .

6 | @‘} WORLD RESOURCES INSTITUTE



K=AXShRIBERRAREDNES

N
TR AR I B (20176
100% B 57KE
15.4% 21.0% B BfF—REBH
. - 6.9% . ESIEPNCEW]
60% 13%
" 1%
. 60.9%
20%
0
T
o
5 O e X e ) 93l =
00 1693 [ I nrE
1600 1400 "
1400

1200

ATER

1000

20155F 20165F

METBERRE JTEMERRE", 20190F, £EFHTHEE
BEIRE SN E H27.5%, HiERTIMARIF T BERIEER N
(LHZKE) hERS, BEUHARRE NAEWLLEILE
34.5%, ESIHFITN A15%F120%, BERTEEFHKTE,
Her, B, STHMITAIE KT BARRB JIEMEED F A
4.2%. 7.4%M6.7%, HKIEETFEE10.2%HIFKFE, 2020%F
£, BREERERSERTHRXETHAELERE HMIEKTHFE
BETRER S HN R ATIE R, ST T AIE/K o] B3 4 BEIRER J1 B 4MEL
FHE2020F IR 377 7E0.1%M0.8%EE, —HTE, WE—
BHRZFEAERARASIEERENNESN, XZRTHIRHNLT

879
800
521
600 413 466
400 259 293
" ]

2075 20185F 20195

A= E FRMAEZAMELREPXRNBZHFSREY, ST
BAERREIAMLERRRARS. B—T7TE, X—X~%k
B, TVEXEYS, T ZEMHEFE, BAEREEYFIEKE
LA AH, XERIEDRRDBRARERT RFNZ.

K-AMXERETGRAXRO TR —, BiE2019%F
B, SIH. T, EEHITARSHRKER1603FTE ( LE
3), GeELBRANRENEEBMN2,%", REW, 2B
HKREXEEHZBXBEENLEMEBRAREN . HERAX
HEK=AMBXNDELESCER, HELTELSHNE,

ISSUE BRIEF | 2021538 | 7



K=AitKEE S iEiEeeRRY kB

FEEY “BHEBReo60EmEAmPR, U& “EF
2030%F, KB, KHEEXBEAENBZER LT 120 FRIAE",
XLEBFRNRY, AIK=ZAMXKEEELFXINEMRKREE.
LUFEEKEERT HEENKEYIEB, ERTREARFXA
BB 255 E ( Green Economic Model ) S =AMK — &
WHRHER R Sk N T T M AL T RO S L FEmMART
MR, EHZELFEBERT, K=AMXEESEKHRAERETE
‘AR REDALE, B SRk 0B A B0 B 59 fAr
E—RIIRFHEHE"

K=A—0FFrEREHTEEEXH LB KIK. 2018F, 3J
HEERBiLreRETEEREOIBES LERBEK=_—4FL
AR EFAHERKEE, 20108, BREE (KI=ZAMNXE—
FUERAVNE) , BRTK=AMXELELRRINEK
KR, eREABRHERX. REEALINIARMAIIAX. X
H—FCERTEX. FINRAEARFTSH “—R=ZKX—5
H” HEREEEN, WK=ZAMXSRELARE T 7T HEXK.

ERNARRBERK AR ATUFERR A6, B
K=AiXeREAR. TEHREHTE, DANRELREANS
@, ERERER. MRERP. MRARTERETIER, KA
REIRAR, REEN. 5. BRALBEERRARER, 16
K=A—hLEeESHE,.

BARFREMREEDBREFRLR. AH—DRUE
NEHRENBRT, K=ABKbAERTHEHBRL S I
IRE—MENABETHH/MXZ—, & CGIIERIEF
BEGERSKAR) P, 2ERARAMNLIHRBETH, R
RARSHRERMEMNBERARTER-—RERNET. JIH
EEEEMERINARARETHARZH AN EMR. 20195F
128, IHEERT CIAREPHRAKETHAEZZAN (i
7)), BB EARDHRRETHUZZER, EEE
SEEINE R ERRSEFSIMEM.

REBMXERSHEEERITIISEEXY

SA RO A MR T R B R BT R E AR T FE
EHNEBRE, MKEZBARKOTEBUREDNAES
{eE 1 e 8 TR

F—, BRSO HN B FRRRK=AMXIESBE 56
FREEREKEHLHZE. K=ABUXAOZEEE N NE
K, REERLZEERS. EALFBIHERE, XWE
EE MRS, #E) “BMNIZTTRT M “BMNHAE” A

ZE, ER=ZABXELSERLCAERET. RSEFEES
K, AYREBEREZEOLALERE, CRESK=ABXER
“EEOR. R, ST KRV EZEE,

£, KRB ERERSED ‘REMER” HUE
TCE, IR EMREEREMEAIERT K. A~ LIR
MEERR. KEAFEFAAMKERSFTEEZTIENERSE
®, TOBBENHIRE THEOHN “HERE” KR, B
MU5G. BIFEPOFARRNIERMBE XS HMRZEERS, N
EHERMS. BREHRENTESER, HHE5GEM.
B, zREEFATREX, AT FER. TYEX =M
FRBHEHLZRDHNARMOEXNE, FHE5MEE. EUE
. ZEEERSEHEES, SUHEENYHXBEERERE
ME, HHK=ABXER A #iEl. ;s 5
HEg” pRigesk.

B=, KESHRFFREGH TR REREMEENL
BWERRE, 2020FHEMARIBELEDK, HHNEENRRHE
EhVEEMT NIV ABRERESN . BRENK, 8RTL
BELEFEERESFTOEER, CEXOBRERERERESR
7 REMW T EE S D XBFERBEARN. D &
R, BRiffes TIEER. ARRAS, REBRRLVHF
EPHREFEARNE . R XREEATH, B0 H
XERMBEALRREFTRIKR, BLESFRAAOME, TEH
REBEFERVHARE. ADFE. RAFRENZE, fbiz)
RiEdVRE. BMRIVNERTR, Bl “SKERRMNETF
XR" BEEE. BN, M “BRER” RXFLXIHXTHL
BRIE, REFMAARRENRBIETHNREBHEAN, T
HABMA.

BN, KRS HNFEEIRARAEINSNRRKERE
BANB—1 KR, £7EE. ARSFAHTARRLRBRFNER,
AXMNEBE” M CHEER” FRAESTHEERRTLELS
L X, FREREZNFEREE. KRB EERRE
REKEENNERN, hHs7 bt 52F %R, ERER
FRBIMXEARABUEERE, TEEHMRETL. HE)h
BREER, RAMBIBVMERETRE “HiEhk” =Rz,
WEIRA . WNEENEMS THARSERE, THERFLY
#I9FML, BREMER, RHESINEFLEFLR,

SHhiEERRARIERRR

ERKE, BN B KB XK ZEREEF AR
RAANTFERRZ— PHANBAERKMNESRSE, KA
B EREFR S NEFHFLARBTRRME. AEK

8 | @ WORLD RESOURCES INSTITUTE



K=AXShRIBERRAREDNES

RESEMERAZEBR

{2030 EF SRR RBERIESS )
FEIREE2020F IR BAAY
TR EEE30%

TRAGHRR

FIE BT R E20205FSC R 4
BER A —RBEIRHZR L EEIAR!35%,
MRS 2T <A EAT0%

FELUT AT ( BEREER2050) ,
1R E2060F e RIRBXIARE

FIEBUTHRHEI2030F 1 B4R
IR —IRBETR B ZRAI50%65%

A=EXEAZRBGE

HAFMEMHRE, BERAEBEXAET XA HR. —KE
mamEH e, BEAEAKNNEIE, MABHEEEANE
BMAEY, BRErHMANERE. FERMERSEHANE
ARESENNFEBNLERRS, BN, FEAESHRXLR
ERBEARNNERZ— Bllt, AEBESNEFEZNEE
AR REMD B RORINER .

A= SEEUAEHKBHRED

HEEEHNBERRANENERZ—, —PXRBER
e, EREERMREENERT, FEXBFHET HHEN
SRR BAR ( LE4 ), Fl2o50F T BB XL AR
AR

19805 [T
B ST
i BEERER
+ iR
"
-
&
" &
" b
'
'S

2019

ZRMNE AT HERRETELIHERBERNER
BiZ. BRALHE THENER, BEEXTEFAE=1TT
o —BWNENVEZFHER, SEVHANRAEMER
BlE LB MG —REFXAERIENRRES B
ZFMEBH#—SBUER; ZUHERBRER X ENIBUIR,

HZE2018FK, HAE—FMUIHNBEEEN KRBT HAERE,
Heh, REERTENTFERE, H46% . RBTEXED
S80t, BiE2019F K, FERITFMAB6108TE, HPiE
AN20FREUTEEEREMNNENBTEBIT70%. Es5XLET
1980 M2019FFEMNBIBFERF, TNEH, HHRBECEBH
HELE,

ISSUE BRIEF | 2021538 | 9



DERAREAENRZ UGN, BT H/ETAEZFY
BERRARN—RIBR, ESNTXERRBEAEX:

B AZETERR)N, FaREoRE, BEMELSEERHN
BRARERR/N, AfsiEAL. sibFI BN E, 88
BURMHIAHERFHNBABR, EREE. 257F09K
BALRAR, TREREAMENHELRHTECEEN
BHRFLE.

B HXNBEEANLZENG. BRNRAENRS, BERIKRAB
2B, RELMHXNBHBEBERSHRRME. HEKE
T B ARARR, MR TRAMAK. FFE8o%HINES
HMEAHXNEBAMR, HXERTMINEIE R, 75
WA EHTERE, AMXERTRSERT, UREHX
HahigiE. SEmnsUies, BRINTERS, AR
T BT MR T 09 b fH S 2 ATIBE RS (6] AL

B AEEEREMNRALARENEENENRS T,
ORI STNEMER, BRANMPHOKE. FEQHEH
AN BEREHRERBTLR. LRENZFHEKN
RENBEBREENRG TS, XHHRNBHRS S
F, HRFHRES DR HRRMOBETFLRE, TH2M
AWK T HE R, NTEEALBRT RERER
It RS BB,

B NKHNBE RS ET SRS, 200550, BE

NEEHENTIHRMHAITHE, BWAEE—BL. REXR
B, WBEAEEVSHNENASEH, ML TEEFNNERS

WA, AEBEAARRSERGEE, NAENTHESS
EATFH, MASD. REVSURSHIF, 7 CHHEHT
THAPREAESED, 26, HB5ERSARHHETR
THXBYRS, FERSETHEDS “REFM KK
BEITBAIAT, NTHIT HEXRBFLHTHES] S,

BE: ShREREaNHENRERER

EEER T Fl2050 FE IR THBM R KEIBHEB 7, I
B A% 7 2038 F R B HKIR H A9 RS 8] R MBR LB FTIE IO

A BB IR XA R BE IR R G2 18 E ST oh A B BE R AN AR BB Y
BRI,

BEIFKTHEEREVNZEMIERE=, AT HEM
RE. A KTBERBFENTEERT14TE, 232 FEM
EEM4.7EH2.6/F", BE2019F K, EETHEERERREN
BEMIZTE, HF, NB6080h TR, HKEKHB49007F
E, 23 aBERRRENEENA6.5%M37.5%" . NEMA
FREEMF LTI BEEBI DB/ A HRRGERLIR,

S5REEM, EENBERUABRATFLRAE, 75% 4%
XNE, 90% X ErFE ENEZHENEENToa (LEG6) ,
FTEENG6 ~ 36 TR 110 TRECEM, MWHITENAE,

HEXRBIEARERSS RMIMERIFIAHRE T VB,
BEROUUSE5FMEMHARIT. £R. BRAEZEEESERT

&l 6

40%

35%

30%

25%

20%

15%

10%

5%

0

28

3G

EEXBENARRENER (2017F)

5~6

\!

=
R}
=H

B ITR¢f

R

id

=
=H

\!

= 788 95

10 | @& WORLD RESOURCES INSTITUTE



I:Fl’

H X H— LR IR KT MR BB #H K. RENBEE

NEMRNAE, HRERSZSRENEZLEMX S,

HXNEBEIE AL RETEERE, B3| TRA, €liE

TRV R, ERBEMEAIRN, FNTMURKEBEFH

}n*ﬁ,

1

2L

=

GIE R DL, BT RN s, REHE

T HE

K=AXShRIBERRAREDNES

1L70% " MR B EHAHK, HYMBFLBRMETEETE
(E7)

REOESRE PHAARRBEERNPERZ— R
EAXRFBRFMFHFALE, FFHHRN AN EN8o0/NHE
A" RiF2018FMGITEIE, BEXREVAES, HEEH

Wolfhagan: 100% R BB 4 SERRYEE/NE

20084F, WolfhaganJ~4A4% th 7 %2015 52 HL100% 7T & 4 Ak R
B AR, FFETFRFHRARE ., A, it &F LR
HE LG EAMRKAALL, NMLEEE AL MBLTNR BT
T, WLIER My iRt iEA M, RAKRET RIBoR A
0 X,

Wolthagan 2002 3t T4 He 3h A VR K, £, 20124, A T #+F

ARG R IR AAEAL, AEARRATHRARRERB LS
&, FMAZER, SRR T AN F XS5 H AR T AL

AROR B AR, FERRIRAS00RT, % % TAI40M ; %20
W —A—F, RAUHLLEERFARIALGRA], ST
o7 BOR B IET5%, B B R 25%, W T A% = AR A 9T 1K 4% ~ 5%
, BT BB ERRAIAE, BRRAALSGERES.
B &AR A min i KGR T A AR AT T AR,

R AAEAL G B A A T ikt X, Wde BB LEDH AT,
PRI R AN AR R E VAR R, AP FaR
KARE B RGE, 20165, e B I T100% T A 4 4L R 49
B AR, M A AR I,

~

4 FEEdXKBRE

FH kR . Aditya Chakrabortty. How a small town reclaimed its grid and sparked a community revolution, 2018; 24w ¥, A48 ) 38 A 51 AN B AR R A4 AR | 350K /R K oAAR T 04 4R R 45780 2 9% 2019

ISSUE BRIEF | 20214E38 | 11



8

100% 2.0%

90%
80% 401%
70%
60%
50%
40% 395%
30%
20%

10% 18.3%

0

BT

H28%, THWEMMXNKE58%, BREMICKE14%", 98%
MEMARRGHETESR (LES ).

BRXFREEMAARGEURRERNERZRRE, EE
NI BEERENHMENHIEERAR. THEFHNRUTET
BE, 204F 25, EENTHERRNNEHREYEZEN
AN (FIiT ) BEHEE SN NG (FiP ), BRE EWENKERER
RHEEBNETA "BATHNEOENIE" ER, HTH
FNAED T EART B AR E Y, ST RNMRELI00T R
X TRISERI B DRE T B A 20F A EE B N HMNE.

o, EEMNBERERTENNEARTBERHRER
K, MmBERTIMENRAMRE. A TEMBELXEA, B
HRERBNTROEBMNBERA, BUFXN T 2B R
BEEMNMEERETRE GG, XEFBBAREHLT
BEASBRAARNER

K= iR SR aE AR R R
SEREECH
K=ZABXERESTRAARALERREOBEK, 28R

BRARBEBRMIBTHRES K=AMXERRTREHD
HRUTBERRFRER., REAAERRIERWIFAH T —L&

EES AR AIMERBER (2018 ) °

W <10kw
15.3% B 10kW-~40KW
A0KW~TMW
B IMW~T0MW

| S0Mw

754%

91%

HEER

HERG, FMNBLER. 2F0E. HEAa5FAEHTT
B, EEMELRETRES TN TELEERE-TRREDN
BRAMEFT 7M.

Ve KR il

DHRAAARNETENBHSEEIHLEMARTNEREDE
Ko KRETOLR, K=AXAZ—ENNHEZMG. &%, %t
XARBIEWERE, FIWETE, AXRZRORBUSHAEET
By HOX, X TWER, TEEMRRFEE, AT
BNEEESEEALTHENRSHKTE, FELVERSRRME
FRBEBRANEARIE, NMTEREMA. 2016FHTTIRHA
R BREM” X, RH 7 Foo20E L EBERERTLAREE
100 AL, BENAE0FTFREANER . REFDHRL
REYJLM BB AR AE R — R BIHTN R,

T ETRNER: PXTEREIESAIRE

IREE5R
FARITEETEAT A R TIEMMN T RNX NER R

RSB (B9 ) , ZIMB#RE L& A48008 7T, F20175F2

BRI, SF7AHN,

ZMEBBRIMmAIL 478K, BRENAEN5992T R,
FEENH BN A 900/ N, EA10TRAFLE R,

12 | @ WORLD RESOURCES INSTITUTE



B S RHEE

ZUMERAT ZERBERNEMEFNE. RBRATLEE
TRAK, TBEHEZUNERA, B, BEIHNARRGHES T
REMER, BRRL T FANSABEER. BXTE5%
MMEBEER, ZNESENEEHs40T, BFITLAA3000
M — SRR HEE

ZIM BRIV EMA B RNARR AN E, TRZRERE
1 —REARERSAIRAFALIZE. MERATTXAER
BR% /A8 (ESCO ) BA#THRE. BRMEZE, AHAEILH
100%, FMIABEMBERFEEENNSITHELEMUL TR
“REREAE. ZRENENEREXABXEN. REL
M, BRELLEIH80%, KB LMHITHMAVREIRAT £ MEE M
(0.41537T/FTEH ) o =RMBZZMINER S, TERAELE
BEEZRXRER. 5. TR, EFERHWEAF0.427T/FTR
B, BRANEA0ATT/ TR, THRME 0T/ FRE. Bl
BRAFIRE, RARRRTILTN6.7%, REABWHAELE,

RETER: BX () BiaERSHRRLBINE
IREH#ER

BER (M) §HENERY 5000 Fi7K, &K 416T
EABRAREERG, FHMFANHEEE 10270 (I
E1o) . XBHABERSIL 17.93%, & 2018 FEK “M
HEEM” HOREAEK,

ERM S RHE S

%W E2018 FEFXRBEN 44.7 HTRE, HERERSHHAE
SEHENNEN, AEK (HHM ) FHERTUNEF RS, 6
EEFDEBH 384 AT, URUTBERERLBINEG65TT,

K=AXShRIBERRAREDNES

BRI EBERS 50
FRRBINE

EeLaAE, NEFSETLHE39.30 TN, &
KA 1690, EEFE80.9l —H M BRHM. 2.00 —HIHHM K
LoMAEAY (IU=F LRI ) Hl, RARFMNTERE,

ZOMBEERRVEMA A RARNABERS, TBHUTIL
AEMBRE: —RER (HMN) §22AETYH, BENERA
REK, BEFEADHRAAARNEMG. ZE2EK=ABXELE
MEgs, MEXR (#AM) 2852 F. RAFABITER
X, BRBLHS. BAERNS /BRI E I AW ERFERER
FEANA, FEIXRENENRARZE. —2WEHALYEAC
B’E, FRBALASXKETIRZXE (EPC) , TR EXE=
FTRAHROMAMET R, BRETREFRH,

BREIEK: lhiRittnaEREIRYSAIE
IREER

ATEMMN TR X HitenE EREEAM B Bir2EM
1000 BREMIEREBRG, ENBEH4680T R, Fta
TR H3978 AT (WE1L) » BiE20195F48, ZMBER%EFHF
463/, SERZEH3100T o

lrZsRitEEREREINSAIE

ISSUE BRIEF | 20214F38 | 13



AlE SREER

=X SR T BB EFTEEL. M ERN AR, ZA#
RERBREBMICRI35TR, FLXBE13.57FRA, lo.41537T
/TERAENBNEEREN, FARKS0.4270/ TRRHNER
WEFo.T/ T REERME, ST RAKEILE0.937T.

AMRIME RE BB, 2 RNERGERLDBHRILE
ERHEMBE TR, FRAMEAHXA “RRE &, FRATS
EERRLEH LIRS, BARRRBHERATEHBET "R
" RRR,

ZAEREREMABRARTRORDRE, W
RO,

B DEAR-AS#TR—EE, MEERT —1NETLEFL
AF), SEMRBENAL. BRMERHESZE—EKR, 124
SBZEAFAENAR, SBERINARER, HRUET
TAHRAARTF LN T W EEKFE,

B XARENLFSZEREL. PESZS5MEALRNARNER
. —HME “HED, FHE” , KBKERIS ~10F AR
7, 2R~ 17FERE; A—HME “BHEM, hH%",
FEHRREERTOLA, RBWEBEIELE, WFTLH
SESBRABMTER, AR T W EFS5TE MIRE M.

U EBEEH]

2011, BRBERBEH T (X TFTHHRNEARBF LN
BAEY , REESHAXNBEPEER B, BELE—ELT
RENE, —RIZFH/HANEBERREH = WBRFARBRGEE
B3R, 2018 &, (HHANEBMEALXBERETEERL)
ERENE, MEMLIIEZAERRE. JSEHNSBH . AR TR
SRS TEBERVG . B E2019 F5 A, £2E191M4
MR XE AT HBANEAEXNBERNAL, ABAENE
BiEE660A TR, BAEEMSREF, ATFEAENBZEE.
THh R . MRIVEEMERRE, 8N BXRAEEERER
Mo MEERAMETAINNERS, HAIRKRT HPHXNXEER
XARFNEROFEN AER,

EXoEEUXE: (IS EIRE

IREH#ER
TAPHARETERZFEENRERX LD NEI

BE, RiIMRENPBRANBIA23E, RizkBuE, RitEN

BE32.2kE (NE12). e, IRBBOKART 5T RE

BREENDBIRNET B RTIRBRE LT, AiZRERIFTR

#H. BRMEE,

AR

IRAREORARSRET7 @B ANNEBRSE, HHE
BENABEN68KE, P HAKALAIRWNEXMA, ZWE R
ai3.367, XGELEERM0.11%, BRI H FHLE
URNBEEFFRIERTEMNLEE, BEEQEFNEENRIT
HRERGENTR, REBRMEFHSEM,

TR

H2018F5 8B & NEHAHMIMNK, PEANELEEZRIT
KHE3653 A TR, BMBXKEHHEEMNLEENFLE T
48%F60%, RitTEREMRA187.1477C, MATERBT
10%., (& E2019%F 108 KEIE)

78R

ZHEFHMMKETRE, HRTEGAKE, naREHA
ik B 8RS TEEERRK257M, B —AAmAR7.57
M, Y FEM2AR, BRXERBEREMPENL, SEME
MEegEENARRET.

IR BANEIE ADBINEEFEREBAAFEX
MENAFHONEARRRTZE, WTHESIBARNENER
RAEEENSEFNELNE, BETRS/EAXNETE F LI

iIFAS BUX BB I E

14 | @ WORLD RESOURCES INSTITUTE



MER, TEARMIR. —2AREREEEXIIALTH
RBETIHE. ZNEXARREREEENH# T RER, HEP
BRXA “BRER. RELEM” . PBANEE~NEREEEH
BOEFERER, Sl sEES. ——RBITBFEE
i, LUEERHLRTE. AT ENMIEHRTE, IRTBRFETL
REEIMRMOFET CLADFRXRNETITHERL) , E™
BN B AORRAB TN ER £, ST RGN
WEMEE, SMTREERNINOHANBLZRES T IR,
RARETHT I B HHEK

RIFSHAXE: FRURELR S B X EBIE

EHER, FESIBKRE AR X I 967) A HE i Sk TR
DEANEFT LR, WEFMLREE DX RET B2

— PN EBEM,

IREEER

FRUREESSERANETME2TEEE NN ERERVFF
ERABARNEFMIME (WE13) o ZIWE F2017F11 85
NAIEE “+=F" MHAREFEITR, 2BREZEHE,
2018F6 A FRATEER, 12BMELAREHNFEZ, BT VR
TH®RE. BUBENREK. ZARERTHIESE,

K=AXShRIBERRAREDNES

AR

ZUE REVIAE12KEL, £1¥8oo0 AT, KAMBIME
RIFE— 35T RFF KU, EHREEEK6.2T K, KEHA T
BEME, #i&T2EHE, BENE3s0K,. MEXAHER
SEA120 K2k XA KBHA, HHEKE59.8K, BANKE
MARIBFXEEBTEAHERX 20 ~40F K, BENEE
A28 F K,

MG

ZUE B SR AL RERR, MitEFE T LB 2880
ATEN, SHERXEENXEHNEMAL, B TEFERMRE
8640MATARR ( UFIIFERKFE Ho.3F =/ FTRNIT ), 8F
‘R — EMIARO4TE, R AR 2.4 71, REMWHIS55
Mo PR NN TREMRITIELY, &M T AR XE R R
BECHE. EIR, %5085 T RAER R DIt g,
TITREREEANREH, BEMNNBHAENHMAETRTEE
M, EE5HE. RUKEZXEER—BESMINTEL, ARN
ZFERMEELEINIFE

REFIMURBEKPERANENEFELBRNINER, 2
BILANES: —EXANEERKLFARBUFAR. o5 H
RAFBEEMLEZR L, FEFEFUTHARNAIRSS
DEANBFAELEER, EEMEACF AL AR, thihH
WiITRTRBERHZ. —RAXCYRAREMERET#
AT, 1ZM B EME£250087T, BEE 550047,
BEMAAE—RB2FERRE, TEMUIREARSTET
H, A B REAHRLIT6NA, BEREARNRERbEET
R ERHR, RACTARGRA. Z2TMB R TEEM
L%, MABUNSTXF. BTHTEERIES, ZIMEZE
REAKEWL, MIZMEFNEBNARIZNME, 27YRT
AR RN E .

DHNTBERFEIIEC AR B

EER, MNERMARATHTHBEEREE RIFHIRTER
HEMRARBEBRAESHEERNBEINT ., K=AFHX 2B
RNARMD B RER N RGILH—DRB T AT BERE
BEARETHANBAERMEETRESENARAMRSE,

B, THERBELBRALESA+ERKETRE, 55
FHREA T BN, RIBER B4 EREZENST, 20105F
MR, £ESEERAKRELREBINEKAS R THET 82%H
39% ( 14 ). 20195, £ERMAFE T BERFLBIN
B, 56%MIEMATRETREENCARBELZERA", &
KRS REE EMNEERE1L35%0/TER" (84 TE
EBo.ax ). EE. BA. BAFTEDHREREFAELEE

ISSUE BRIEF | 20214F38 | 15



E+F XA R B EBEA AT RS

120% — g X
e i EIXER
100% — KIHEE R
e KRB RS
80%
71.0%
60% 61.0%
53.0%
40%
20% 18.0%
0
2010 2019
A 24 > Xix
DR FEEB A
300 . B 0B EENERRA
B 2045 R A
’ (A
- EEEBM
*
200
=
=
IR
# 150 I l
’ .
50
0
008 2024 2018 2024 018 2024 2018 204 2018 204 008 204
= HA TEAFL SENN FE ENE

16 | @ WORLD RESOURCES INSTITUTE



ERZMTERARNME (LE5) ; FPENENEREFEELH
W3 ERAOZ XA, EREMEZMTIFLEMN, Bt
He#E “THR” HHKIERAFANAS BLRFN.

R, mHARERAREHEL, BEl, RERKNERYSE

K=AXShRIBERRAREDNES

. KA. SREHHRAE £KGEL, MR ESENRFEH50
Ko 7oK, WAERBs50K (NE16), THENAFEEEMOK/
M LY KREISK/BER, STHARMATI—H KRBT F A/
HEkB2700/\0, HEEHFRIAN - LR ERFHEXTHA
INETE [EIRY, BEMRSSORAY AR R th o] R iR K BB AT 2B X 2 FEl
MBI, Lo, —&NHERSHERY400F7K, EEH
B HH M S ER TR 20 T KES (WE ), KR
BizR, #AFamiirl. #E. FUERE.

F£=, RBMERABLETAPRER T THLAEE
o ZEZEME RS, TEHMBEHHNEESEHR, ML
R 24 4y B HI AR B8 47.0 ~ 10.8gC0e/ T LAY, B ERBE R
9 ~17gCO:¢/ TELRS, BIHIRRLGEH15 ~ 34gC0-¢/ T EAS, HIR
10 ~ 29gCO-e/ T ELAT, TSR A T CCSHEAER, 244/
HRoRR 2514230 ~ 9358C0-¢/ TELAT", REMERA#T,
TRBEHRERFE—HRI, HRKBIRETER TRENZE,

BHRE, MMHNTBLERRNARFIAERALEZRE
E, AZFMTHERAERSAY. KZABKEETEER
MALSS, BIMERE ARG, BRRAMSHXEERE
ARBEEESRELARNIERE, SHTEREMTRNTEE
BER A RAY SR

= KNSERM R REZGES
D=1403K
175
T e @
d=455%k / \
K 105
)
i
g 70 /.\ .................................................
35
0
2009 2019
—aX bt EE

. sm§=4003|2jf5%|é

ISSUE BRIEF | 20214F38 | 17



LRI E LA X2 B AR R T
WITHh, LRENZMX A HRBIRENEMA AT T
RGNE, KRNI ERENK=ARE— T JHERFEN
FERBAMT ML, HELSHBNRGETNLREMF
T, BN EEM T T EED .

PHRTBERBRNBEN—REBERFEIFLE. FATY
FEEMZFUALE. ARTAREBRETNARUE KR
RERABRFHESINGR, TRANTLTEESHEEREAN
MHERMN. RATAREBENTEZEERNERAREG TR
FEFANRE, ESFRETN/ X EMEENTHHER
R, BUARFHFRRES. EFIARERERATFEL
ENEMLE, #—FLBNMAARE, BERBEHULFLNEN
ENAME,

HTARKARERNHRERNENIETRDERNE
m, FEESHEF/AETHE, BN, 2% XRRNTLE
BEhZEMNEANENE, KAESHREREANENE, B5
NEMETIAETREW, B, HXEx B MR
TG

AEMNBENTEEE=A"EE: 2HXALRKFRED. 2
BRAREFREN, UEAARERENBRIRKES.

DHNNATFRIES

DHEXARNBNTEZBKARTR. THERER.
B/ RAEBMGRTKEER. KPERERROTE, R
REMRANETT %, WP DB AAREZRENH#T
Th, ERETABRAARFREBE N AL ~21ZF R,

HiE—: pipsE

MIELEM. BEREM. RV KW, KF=FEF “HRK
+" FUERBAERNRASS, MWIIFHX ER R TEHTH
AERHETHRILE, WARSRREBEND BRI REN
AY, WELTHFBXDHRXAROTFELE .

F—Hips: THIER

XABANX (FM) BRBEERLAITNVERETIRANE
G, MWERHBEMBEGRNEEZAEM], I K=ZABXE
HA2000F AR EHEMFHITATEIRA, FFfaster
R-CNN REZSER, BEIAMERES, NEEE R EES
EWRIETELR, BREMAE. MAMNREEEREXRK
A1 (WEL8) o

IRBI TR R

» EEIATERERBIRS
« DHBXIRBI2000E 5K LA
AR FRETRER

BNRE R sk ERZ UL,
IRENTR) ISFAIBTIRENLS

iFh2EARE

. SO%AIEENLEREL
» BYESKOEENSE

= .
==

— RPN — —>  Rolp — (- R-CNN<
——
== y

SRISETE E SRR

SR (2000575 KLA EETR ) EHNEEE

4 FB PR L RE D

L GABESS. B
R0, IS
et

IR & ERBEFAYHEE

18 | @é WORLD RESOURCES INSTITUTE



K=AXShRIBERRAREDNES

%R G TR K E AR 52000 77 3% L B B T R
HEFPEERVETRBIERS TIRAIFME, R RERRREENNET 28T R,
RER2.20ZFHXK. WEFF, ATFATEERIRGEN
EREREEAR, STERATERNAREHTETS
B, BEX—RE, NERRAAWENENNERERE,
BBs0%MITRAARNSHH, REWEHEENRENENTA
106275 F RN 1),

roof detactions with piroof | box) >FSEENET

FHhhw: BERER

M\GEITELFIR. L. EENMENMRYOASE
FERMAOHELHE, JEIHENANNEREFS®E
M, RBERENINE, REBHAREERATHI0E, KB
REAFHIEFEEMER. BiRBo%ENREMEEA
KiooEMENEE, NELEREMMAHRNLRENE A
2727 A FE (MFk2) .

2000 75 KLA E TR ETRS SV SAZEIIED

BTHE (A) ‘ BWM&ER (FFHK) sh (FTR)
i 32288 25830 1292
pady3 170312 124928 6246
Hri 78076 61771 3089
&3t 280676 212529 10627

EmEH (FFR)
L 7784 5833 212
i3 22426 47869 1406
Hrix 15969 36459 1049
il 46179 90161 2127

ISSUE BRIEF | 20214F38 | 19



F=HE=: KRERIMEWRIERES

BT LRMEEMARNEBZ S, 2HRAARERIL.
B EF WS SR N ARIST @ IRt KR WX
. KFEREZRICEI . BTN WHTHRITFIL, &
EARANEAZSHERNEEY (RETREW, ENRTFHOR
wW: RIVAMERL10%, K&=FEBERZ20% ), TP HE
DHRAAREAZSABEEENE N RNERS.

SZaER=%%F, In. WIMEEADHXALREN
BHTIRE A FR. HPIHREENRKR, G2EIN64%,
WL H28%, LBLH8%. nH=kE, ITRHIVEMMNE &
K, &51%, KRBV R+RLEDH E19%F17%, RAFE
REMMAERREREMIERD 5 EH9%HM4% ( IE20) o

TPt X oA S WS SRINARED

Rk XA (7-F7 &)
L 4823
T 294612
Hrix 46019
&t 345454

KEFFEEAR (FAW )

A (7FR)

16 142
440 5585
198 1648
654 1375

iLiPE X SR AED

AR

14000

12000

10000

TR

8000

6000

4000

2000

DN il

0 ““““\ IIIIIIIII

PIIEHRHICRENED (BTR)

TR kgl TEER
EERER 02 10626
RNERER
SetheRll SepkegRall
Setheitmll 3455
RNERER ‘
1803
EERER
924

Lis

20 | @ WORLD RESOURCES INSTITUTE



K=AiXoh A BEERARENLES

SN ZERILL

900

800

700

600

500

KW/km?

400
300
200

100

E R

0

814.0

549.2

101.3

iDINPIEX S HUARENED (8TE)

wmAR (FFFk)®
L& 6340
B 107200
A 105500
it

BixZ: BTER

AT EHREIEARE, 2012 FREBUFTHRAERNTEY
REVFEERS, BEXTHEFRT HHRAAXRELBHIR
., BXTTENETFHEMIAEHESHEEREE, &t
A 700.5 LHT K, HE 2018 £E', BTFHHERAREMN
BENS7 ATE, ABMEERTHN 1/3, EAMBERENEE
T RN B EILE 814 TR/ FEATRE 21), KAFET
ELHN AR E BTN,

ARBRL, RRETHOSFAARENRE, THF
X RKABRXARENENBTIL 1.8 ZFRULE 4)0

EMEE (TRIFZTR) EmEH (FTR)
814 516
814 8726
814 8588
17830

BTEAFEASHNTLRY, BNGEARTZRBUFRE
BMASMXE. BRATE, £ S R B LA &
b, EIMHRMERME, BT ORI RER; HiRE
NAEVRHEMAFENCWS T RMRR, XHREM
DPHRAAXRLREMEL TEL=FMNBENE. EETE, H
BT (BTHHHAXRLRBEATRTHATR) , BHERE
R, BARINT, BUNBERMEEREREF. FMATE, 7
BNASHE T ZWEANE, MUFMEAR, RRRERIE
DR RBENER,

SEBTERAMETERBETERL, ENNETAR
PHARRNER, AP T INFNESBRRETEES X

ISSUE BRIEF | 20214F38 | 21



AP HAARRERZEE, LHRYFNARBRIASET
KRBT REELL, ELETEENTE, JE—ER
& £ SR EFNUE SR BV 2R 08

SEEIKBHLES

FEME ERBRNZEEZRTAEZNERE. BREEMAR
BRIZERTEMN7E, BIDNABXA3E (LE22) o B
ERMNENREREARNSY, THAENERBFEERMN6K/FINE
FRESK/BUE, PEFREMBRAFEFFLNERNNE
RRAEIZFRIMLE, BRAREARHEIN+IZ—"

PHARNBNTARETERZINFR. THTANER
ZHTMAFHN. BN OBANEBFRENNITHERET
M F LMY RBAOMIEIRE, —EXEAMETE Y
BARMEF AT REHITRM W, BEPBAREER
NAGsER, MESREMEREYKE, o]t THER
EE. AMRXA=MNETEN DI OBARB LR
EARTIEE. X=MTEERERBRY, B HERELR

%, WHHIBIXREN2EENNDRESENEN.

Hit—: RRAAAFLRE

RFFNEN BT R EARMKBEENRE S, XB100KD
HEMHNABREE, YATESERERE. ShNHRESNK
TRHIE, BExM8oXE140XkE BN IREEE ., XAHH
ERTK=ZAMXAXNNE, BxILEEENETSE, K
EHEAR LT THEREH S REHNI R

TERXEHRA A AR ERER AL (S8, Eib. #%
. HESHMEMRAL ) . BRAL (SMEEZRAL. Ty
A, RYER<Ah. @AM, KFREA. SR,
HE ) MARFA (B7KE. Mk BF. BARER) . £
WHANGEEE, RERE—TELLHER, MBKEHER.
BRABAHBER, Zib, FRMEPEK. ERAREFTRHN
Hatt, FSERATHABR, WRMZRIYT Bt BAEFER
FPRHTBTHREHNE AR LHNE, TP EXK o8 X8
FERENRB102HFE (HE23) o R HF HBEKARKI

FEIBXKEBRNZEIILE (20195 )
: ]
hE AR = B
SEEUX BB INEEREE

MR RELE LRI R

ERIMIRS R EGNIZEHL

E S

22 | @é WORLD RESOURCES INSTITUTE



K=AXShRIBERRAREDNES

TP X S BEUKEENED (BARTFL)

L& 40413

paapa 7649139
Zpas 8906163
ot

AT T 5, REHATAA L@ RK TILR, HATIFL TR it Fio i

X FARTAHRA L@ (A ) PATTFLZ (ZTTR)

57
6876
1335
8268

TP X E XA ESE

X R#ZE (AN) "®
Lt

T 7633

Wiz 6158

e 17094

100 A ERR#HE (4)

REHE (A) o

603 14477
354 27568
153 43635

iLiiPIX KB ZENED (SZEE )

L 6340

P23 107200
pRinga 105500
&9r 219040

=0 AR, BRRBENERE, AN EFLMBESE
B, SEEENIR. ESRPTHEHRS, TTHIF2E8ENE
RREBENTILEI8268F TR (MF&5) -

BiEZ R¥. BXERERM

DEHANEEANBX. BX (280 ) BEARANLRERE
=, AMARBIBDINFBXNEXHE (ESEEERHA100
BEUENERX ) INEHE, B8N EFLBNMET L
Tl XTEX, REZTXREW, RESI AR 100H M EH
FXZE—BNI; IFEBMIFHNRN, FHERMIER
E—aR; X THUIARN, ZERLUBHNEME, REFHE=

WX @R (F5FK) EmEH (FTR)

94

MIEZRE—BRY; EEXNMNNE h2.55kE ( BRIAF RN
) SDp#hXEX AN EHENR6, REBUERE, HE
BHRIREENE 43037 TR, EXENEN H2887F
B, #it4591 75 F .

HiE=: SERERNEE

REERNENZEXLR, CEERNBTVRAEBNER
Tk EMITERERRIEERER, B0 UE—ERE HREUERA
&%, EEELAERA3S7HFEATXK, i ERBE 53205 F R,
FNBEAM4T R/ FITK, BfHRAELL, RRIEERZEH
8, TDIP X AEEREEE N A0 TR (HFR7) o

ISSUE BRIEF | 20214F38 | 23



S TIPS R BRI S

30000
25000

20000
20000

& 18000
H- 15000

Iy
10000
5000
0
PAKGFE=VAviVN

ZEERWETTE, TP X ARRD BN EE 112983261
71 ~8268FF R, M EL8(Z ~AZFEDHIANR, DHRTFE
BRI N k2.2 ~ 2.8ZF L, BHEKX (IE24),

S HURIRENE MRS DEE

UHEREFRENRESKER WAL K, EBUR
TEMNESERAE T, AHEZHBERENEEAIH. RRK
M ESHEABRAKMHT, ETHARENNAESF[E
AR, AMRNEEMEAD BB RENRRABEHTT )
FTWE,

AR HREFREANBME, WEBMAMIMIEEZT
HHREM. ATRESBRERS DEMEMNIALE,
DAETREMRBEETARMLFEITRE, THHEDTARE
TEANAHRRREFEWE, #HfAD AR EIRMEE M
. BRRHES.

FEHiE

EERIDAREFREANBEER S35 TRM0TA, TiH
AREREATELBELGERE SN, FHSERF—BES
&, Bl220FfK, B, HHRNBRERIENIFETEMN220FREK
U TEHESHNEBMADFTTR, EFERENLIREITHT,
BE “HXAET BN, NREZE. NSEIRE, ZHES
XBMBEEFRFR, TEERAREWESHEERILTH
BENAE,

28268
21261
8268
L
3261
DEEUXE PITURIBERER

DA NERBEANENARE S METHE XS ERRENER.
BRFEMHE. BMNRESEH. BNHLETHE. BERES
MEHE. BMLE2ETHREESHAEMFARITMG, FROEE
ZXEMMEME. BRNAEF. ETAR. AERE ARK
F.NERE. ZERXEMERRMNBNMEERER, TEHRE
(WE25) 40T,

F—%. PHRATEXEERNEE, HeFTEXEE M
HE, —RkE, THESEE B G220 T RE E =7 A ALE XL
7, HENR BB ZXEAREIS ~220 FRERNEERE. 35
~110FRER LS. 10 ~220 FRER N4,

B4 HOTBIERE, AMHTERKERERENHRE
RiE220 AR M EEMRER (FH. BERFFHREENRE
BRoN) , BIZREAFRBRELNRERTHERE, &HRE
NRZTHE K& B EER DT RRBERBENEFRALE,

B=H: RREEFENSERDEHTHE. BT ARG
. RESH. TR, SUTLHERASELERER. BE
RENIREMEFESSWE, FERETRERTRZ, BRZ
@, MZEEFRENTREBMNADHBREEAENEFR
ALE,

BUY.: AFHERBEMESETART, FRAMREIT
i, MELHERZTERTEBNROAABRETHESHE

24 | @é WORLD RESOURCES INSTITUTE



5&%%0 %i+i$1a}§.|/ﬁ7q|ﬂ)irﬂﬁ?ﬁgél‘]%k1almax, %Amax>80%, mu
ZEEFREENTXEEMADHREFRRRNEFRALE,

BHL: REFOSSHATMEDHALRERE, HEHF
R R ME ERE.

BN HEELIREARE, BEERITIEIHER
MEE, EEELY, EFREEDT, BURZNBE AT
RN SRR EIRARE S

K=AXShRIBERRAREDNES

BLE: THALEEEFREMNNES, KEHRIMEREX
R, BNELERES -8 EFRONELERH#ITILER, WAEE
BIMEEARRITEER . RE, BHRMRBESTR, EEFE=
TEFLD, EERAFIHEEMAEEESRONE,

BA\L: LEERNEER, UWDHFHEEMD B IRK
HAFR, JIHSERENDHRNBRRRNBE, REKESD
PFAFREIZ KIS R D BB IFA R I ERE

SHhNBIRERDNEREZE

Fia

© worexn, wHEmE

GRS

HELANHESERESR

© = oERE. K

O rrreers, wETEsE

O terEmenwn. wERE

RS ThUREIRTEEE

DIHEIRED
[BERSIXE

AS
[

b

= ZXIFB ST
2N = A S AN

g

SRR, Bk
RE. EREZ

Ana>80%7

= %EB RS R
AR

/

FEIRERI

FBERERZ

/

O sreussed, e

KR REIRRE
MESEERAIER

N

AT
BEENENE

AN
)

PERFEESR

=
= PR A
O onsss, ssivmess

ISSUE BRIEF | 20214F38 | 25



ijpa =

E TP S VR IRIE B NEZ N5 HE
AR

RIBERIEET R, GEEERIH. I EENRE RS
B, BERVAE. BEMENFRZ, IELZHWXoHSE
BIENBWEKE 1 H3089 8T, ERTH13678F R, #T
1116 AT F, E&6068TE ( WE26)

AR

MIEEERRE, B E2019F K, DN X BN A
BETEVNBEANHREREGFE (16037 TR ) M HIERE
(3089 AFE ) =M, Bitq782hF R, ALHZXoHA KR
FFR#BH (1.812 ~2{ZF K ) M1/4, BIIN20194F AKEAENE K
DHERERRENEARBENEERKNEE,

BEREHNR, BEMNABEINNTHERETARNOES
K. MEEMUREBETARFLRFMETFRN, FREERK
MEIBC. EMREHENY &, EMURE TR METIH
= E. Bk, NEKFE. EMNREFENEZFZ WO B
BERARFRNNXBEE, REAXNERFTR/N. ENEES
BIREMEL, RER—ZEMHAR, AREMNEMARARSEK
B, RBENEFRAMNER=E. LR, 25X THEER
HAOSAERNENELSHEREWARNINERZRE, 26X
BRMILENRMNEHRTLEEERAENN, FEEETE
Eml, eFHhLENNHRRRENSEERNRERBIAR
AXRNHMBE R, MRBLIEMEE. FROWEESFTH,
WA DIBINEMNARE N . Hoh, HERLRMNERDESRAF
&M, PHNERNBADIUEEHIERE . TREFET
AXTHEMNZEMER, RENX/NMERZR. A, X
BOWEREECH AR, WHAHITSENFREETARS

o BEMAMEL. ¥ ThE. 8. NREXEERTUNE
BR, RFEENAREGEIE, STRENBESHXE, &
IEIHE AR

RAHSHABIRAIDAIEEE

ST MEMABES HRBRENNIRER, TAIUT
IR T

B FREMEENE, YRS REEETHETE, T
MRS HERRZES, EHESHBREFEEN.

B REEMAMELE, R —RREN RS SRE R
REBLERT, TENERS HREEL N BENRHT
KSBE, RILETARTHR.

B OEHEERUNTRE, BTONSRENE RN T
BB R REE N EBHNTEEER, £8EXEmsHt
D B RS T, MAEET AR,

B REFEIMLL, BT RERIMUCRBERRA T, TR
ERGRLETSFARESIEEEN, #MEAHHRD
BREEA.

RKEAMXRRAEHFA RREE
FREEFERRIGERE, BOFRBEGRAIG KA

2000F MUk, K=ABX —REREREKZETESE
EARM, BTHARR T REBKH R, FIBES.5%, 2013F

26 | @& WORLD RESOURCES INSTITUTE



B NEBIEKE, F1918%2.1%, E—REEEEEHAN
REEKIE, TSI A RFRREE K, 2013—2018F ]
B, EE—REEBETRENIEE RF1.0%, STHEHEEL%,
ASTRIFENSA%MBKEE ., BERDRERREK,
2000—2013FHij8], BIIHHFEHIERERSIL11.9%, 2013F U
&, BEEEEEENRAHSEREKAREEE PGk,
2013—2018FH ) F 1YL H4.5%

K=AXZFEARKFELBELAZTFRS, BIHER
RITHENSBRANER M. BEAKFELLEEFHKES10%
MEo M=KV EME, L. 175, WIESLHNT MRS
VAENERHER.

ExRK=A—FrEREBEEITELFRF TS MBK
&, MRIEK= AR~ WERTR, HERERK= AKX
SEEFEARNTN . KEZAMXBREALLELYR, T
RERIVAHSEZREN F= W B HERE, R
T St —P R BEK=A—EL T HERERE, AF
SRV IFR, BEFRLEMR, EOERBERMALI. £
TR E. FUSME. MREDMASFHkE . BEEFABES

K=AXShRIBERRAREDNES

WhRPBIEL, SMEFHNER, K=ABXADOG2UEEE
R

RBAFBZEMERAERNEEEE 3R, £XE
ZFMckR. NAOBELZH. FYEMRECERREERET,
MENK=AME—THRFEEEEERE. BA~ERE.
ANHREFE D A TR D7, MAEmEBET ( Vector Auto
Regression ) BN E — ARk P HIRER T Kt 477 00

M—REEBIETRE, Ut “+HE” #E—KeRERE
KR N2.0%, “THEE" B AEERT1%H MG K,
2025F —REEFUE R EIXE]7. 5{ZMAR AR, 20305F4E]7.812
MARER, 2035F AR ASZMIRAK . 2035E L2018 FE K
21%, FIEEERT RLAZMARER ( WE27) o

MEBEAFERRKE, BEK=FABXMEI=L. SZHEhEY.
BF A5 W AR5 A R R R AL 5 I AR BT,
BRUSEFEMNER. RRBNBERBREEEHNE, BNS
TROFUHTIE®E, BAERNEIE KR EIRERTE—
10FER, Bt “+HE" #EHK= AKX E 1E & FI9E5E

% K= R EREFEFR RN

90000

12.5%
80000 e
70000

60000

T EARIE

0

2000 2005 2015

50000 5%
40000
30000
20000 28%
10000 ‘ ‘
2010

4% W BERESK

0 SFFIYIBR
12%
10%
8%
6%
4%
2.4%
19%
2%
0.7%
I o.i%

0
2020 2025 2030 2035

ISSUE BRIEF | 20214F38 | 27



o z— (=5 N
K=AXREBRDEKTEN
20000 8% W BHER
15.9% AT
18000 . o ® SEET iR
16000 o
14000
10.9% 12%
12000 @
_§ 10%
= 10000
~ 8%
8000
56% o
4.8% ’
6000 b 200
4000 %
15%
= 11| I i
0 i 0
2000 2005 2000 2005 2020 2025 2030 2035
o = T ot | aby
K=AibXBAOEKRIGKNIEC AR &ZBA N
20000
Hith
18000
A= P N aN =
FARIBE A TR AT A B AL
14000 5800

12000

10000

{Zkwh

8000

6000

4000

2000

0

NBFEIIBEEE 203-FRBHEKRE

H4.0%, “FEE" WA TEILS%, “tAE PEATEREY  ZHHEEAILEEAE, TSIEEEnNShk

s A B TR, s SR TR, K MENEIARAI S TR, ANt

20,35$Eﬁj] %*%tt2018ﬂ5i%ﬁ50(y ‘$158001Z:FFLETI KRB 32617 ~ 8268 T TR, KEBEETINHE2035FH 81

: v B BRI48% ~ 60%, MEBEEFE NE . B, Wikk

(JLE=E ) B E AR, kK S AR AR T A
WEEERG, SIS S ARNES () .

28 | @ WORLD RESOURCES INSTITUTE



SHlBERRARES

SEEZEERBRLARKIEER. BURBEEIMREFIFIR
WERE, £5EERBIIR, Moo19FE AEEE, loo2stE.
2035F A BIRE, DEMNE, SHTHPHX AR BEER
KRS HTHEES

2019—20255F: SRS IBEREREEINEERR, B
R ERITTRIFEM (5RESME—)

X—ME, BEITBERBEXBRARAL T TE, K
B, BTREFABEAR “+HRE" MHIUENEERTREL
B EMBNT, KFUHEEEERA. Fl2o258F, STHPHX S
BRI HERRELBENMIEILE 50005 ~7000 8T, HA
HEAIIER KT S ER,

X—ME, BENRURMEZENATEMABENEN, EX
REHIHNH. LHFE. MERESEFEIERS, T K96
XUBERRNITL BTG =, RIEAIERNEMNAEIE
BARS AL BRI HERE, KYMELE 50008 FR. &
BERMZ E, MIREEMNER, FHEAHRERAMBERENNE
K, URZLEMAERBNAARNSTUTRK B, INRMEER
AEA, ZOEEBN[E. EURT FFRMAR. Bidia

K=AXShRIBERRAREDNES

“E-R-TEr-iE” AR R, EXESEOHEREFMNAER,
BRRABNZTLE MM T RN, AXWEMEDFLF B
ARUFERFCERS. FREFEFMEHHIILHR8007 ~ 1000
BTER. 28ERB100hTRAER. Fl20255F, K=/AHXH%H
N BAE R MARILE]70005 F o

2025—20355F : EBERIRIEFNEUFRIEEN T, SEMBHEENR
MBISRELRRE (KEEMERET)

X—BE, 2HREREARKREREIN, ARUNSRHE
XRAET RFNEAREM,. —REOITHEGNGIRETE,
—RIBURIESE MUKR. —SEBMNENBERTT, BhRS
EMERERE, ENSHEAPHRNBREANNENEE R, =
EHVEIBRHRR, XREER. XBEMEE—FUELR
NHBRAEELY K, BahRE. EUR FHERMARTO B
W, THUAETH R-W-5-5" EER#E—FS LR,

EE¥2025—2035%F, TP X SEIIBLHRSLREL
1000 AFE. HEANEBII5000FR, AtFESHRER
ZEZTETMHEMERNINFTE, HERNTRIHM00% “8B
MEINEK” o Fl2035%F, DHRNEKBRVNMEFBIELIZ T,

K=AMX A AR THERRLRE N RESINE0M T

o o —_— by b
& f::ﬂ%ﬂﬂBﬁiﬁﬁﬁﬁHﬁEEmﬁﬁZﬂEé&bl&aﬁ%
EEBEPNER— EERERNER =
SRS A B AR R RIS, TEBR RN AR T
FIHUE R RS T T R TR SRS Y (v Wel =2 S =T A A oy,
2019 2025 2035
Do) VaYirs= etz B TRTHRE00 DT REEE FHBSRRAUABT DAL
1‘@ E eI FO0ETE, 58 WS EAR5000 005FE, S8 B A
f,—J BSR005TE HXEB0FFR F0ETE XEBS005FEL BRAMZTE
B
4

DEEECFEMRE 2R

FERIZIEIEREMEIENE ), RINFTRS I REREZA=NE;
e S R i VR R e S SHEPN I e A=

‘HEE” T EERE, FEEITREIIN00%
“EBNEIIR" D D BRI EENEHE R E

RIRFED RTINS,

BEETROFPREESERIIES

ATEWINE L,

S)

HANXBAEITE ‘GEEs’

2
3
-2
5

IEHHRERITAS ISEINE, MHHEEr A RREINE

SRS AHhUB SRR EERR, 2SR,

HERRE

ISSUE BRIEF | 20214F38 | 29



| mEeEkkmERnEE

60 [ ey

u 5HR
50
40
R lll

20

]0 III III III

0

2013 2014 2015 2006 2017 2018 2019

z — \ R—RAE7%ER, FEAPRE, XEFEAEDTHRALRE
-E;}JE?;;&E%%@M EIJ —J BERBEPRETFEIEAE, BHTHAAAR TR, S

D L BUSR, X e o) Bk # A A JE = B Fris = ‘aﬁﬁﬁ%
SRt 457 %, B, @T%%Mmgm,%ﬁfﬁ\% A 3 i Sk
2y

BRl, K=AXAFXAERRREASERE T —LR
7, EMIEIRF. HXTER. TRHRFLZRET HBINE
ARE, FENESLRBENBLERTEIAE, TREAHRAL
REZDHANE, MERE- LM, MEOEE, ZREH
WMELR, #2HARRRGFHER

DA E I ELARE

DHERAAREFUEBAKPEE, FEBTEARABEA
PR, —BHENENRETEEZRY, 2HAARMEN
SRPVEMZIRATW, SENMEBRANETERRETH
%FM%%O_E%%F%ﬁ%R$ﬁEﬁﬁk,ﬁuﬁﬁﬁ
XEREE, TRASRAEFURBHOEE—ERE,
EWE%%E%%H%EOE%ﬁﬁﬁﬁ%%Pﬂ%w%ﬁl
BASBAHRNAARMENE SHEBEAR, BEFNER
Tﬁk&?t oI A RAIBRE . ME A TTRERD AR
REEIE, XEMBMIMEMNE. BET, RTERER
%ﬁﬁﬁﬁ%ﬁ%@ﬁ%%,mﬂzﬁFE%%%@ﬁiﬁ,
DHRNERIME TEHMAEEYMRENERE, BEER
REFZERE. BRXARLAS, ERARARS, MAF

D, AR . THEMHTEERER, FEEVAHRRMEX
ARy, M. WHEEFHDABEXRENE, 2010FE£2E D
ARIERIIEEY A EN1220F F R, %2018F T40% 74
A (NE31) ; SIHF#HE2037 TR, 22018FHIBENM
56%", KBREHELEERMN.

SHRN RN ZELLE

HTRE. AREFFERSUTNARESE, SBEHTAE
HEMEFILE, B EWBNHEXNRR, F8EFMRIT. M
RAVTEBYREEMEENERHEEREEAS, TUEEY
AZXZEE, MRS FRAMBEELRE, RSWBELFMH, BB
B H U Z IR MU, Yo7 FEREARMMES
REMEREFE/KE TE (XTARSBRLETHUR SR
SHBEMY Z/E, IAETF019F12BHE T 2EE M A S
HRTHUZZAN, BEEBAHTEA7NLSRIE. AfHT
REZTENENTHENNEIRRANFUEX, ZFEXEHAF
FIBERAERMTAE, TERXTNR. N FPEDK
B3, INENZRERESAENERE, RRXHERE
o PHRNTBLEELBLERD ZERIDBERONSE, #—F%
R RS IR PR

30 | @ WORLD RESOURCES INSTITUTE



K=AXShRIBERRAREDNES

FE ST B A EES
100
%
80
70
Iz 60
H_
R 4
30
0
202 208 204 2015
DHNEBA RS EHEIR

BH2on1FERGERFBNE ( PR IBEARNET B AR EEE
SELY bk, BERESEEZIBRIFIEARNEER, £
SHHBIT1I9MNEMMBX HE T H B REBEMNL, B4
FTHEITNEARERT, TULEAR—ELTRERKRE, &
EFEMER N B ZE2019F K, FESETNB RV IR A
93.5ATE ( WE32) ™,

XETHNERREBETOBRIANBHFRRRELTEINR
Ko —EMEFRXRNEREMMALL, HEXNBIEBEHEN,
BRARMRK, BAMBRE. tihEH. MRIFEETENEE
FHNRERE. “RRSHINIBRIELTM B REXES, L
B TFEOER, RZHTRE. IW. BAZWMENINMRT
fhtngE, FTEMEEMEAOLERLD, mAtEHXmE i
THEMER. ZRENBHTENRRWRAL, XXRSTH
B NKENFLNEMRERHENE. DRMAMBXABFEE
MIMREBRREESE . RARRSERRE, BRREZRIITIH
TR R EARNZNE, TREZXERS, BELALTARE
EBRREMTER.

BUEREIY

ET EREHNG. THHE. TURBRFEENEA
RS, FaK=-ABKNERIEET. TERBRHEREFER
K, GEFEK=ZABXZLFMERLRLY, REERIN, &

B EREE

n RirENEE
496
20
28 101 122
10 48 6 II

2016 2017 2018 2019

TR B, RERAHREREAK=ARKERSHE
XRMNERTE, RROPHBEERRLARER, BOITEK=
RRERIBEESE.

BhmZ B EAERS B ERRERNEENF

DHRNTFERRZ T UFERAE. WHEBESEH, R
AERETREMRALESIRE, BT, 2HRNRRAE
ZR “BRXEM. RELN" (&KX, NEESETBURT T
AETNVENEENS. AHNERKE, KB ENEFHERK
B, “BAREREM. AETURAE" MELBEEND
2. BHTHUXFGEBRAX—BE. TOEEDHRERE
HHRXBHEE.

‘AR fiE, REBKER L#-TBMARTHUZ
7, MREEDHXRBTHUZZNG, BIRFEIETR,
A AENTMNEREGE, BEREBRMERZXANE, By
ROHGREBRE AL R; FEXRENAZHEBMNHHELE
B, KU “RE %% , D HXEERE “BIHRK" @)
“WNERRX" R, ?%EFFkﬂﬁgm%ﬁm%%o

—LSRHAIRBERE, AEBEKNBARITE “‘G6
ﬁ”

HNABANETE /N, BOFR, BRACHTEZER
X, MRBEERMEG, FTEREH DKL S5HE W R G AE

fa‘mf:&

ISSUE BRIEF | 20214F38 | 31



&, heEsER. tHEEERNENRENE, BIFEHE. &
. FSERROEEE TIENLH.

—=ERR "SR, #HERE MR, SBRENE
. FEXEE N BAHTIT AR, RIELMEZ
FRER, WHMBEREHERFEREAFERLEE, AREL
BIEFEE, T “—EARE. R, F5ENBR
%, B SEMEANRE. MBI, BREESFHESNRS
HER, BREEMFEER, KELEX/LFELHILARNTIE
HEE, —RERBRBIIEADBIANEREEE, SMFES
MASXEX =M EKERBA LB TFLEELERERE . £H
ZERIDEANEFLALRARMERE, ERRALHBERK
. PRESLEMART, &ERFFRRD £ M B AR,
ADBANELREHEBNBERAEMEZRE=[E, = 245K
BRI HERE. S, SRTEFHRONRTMAIRE, B
WU BERFER, UEPHANBHE ARV EETR, HIET
B MRIMBAKEENE. BUBRRR. EBNREHEX
NARFRPBARBALBESERAMTR, PHIBXXEXT
THER. SURE. ETHEFTENFNE, ERSISARE
SNPBANEB LB,

el D HhliEi SRR R RIE

MoHRAXRMNE, NEFRBRY. Swil. K=k
BE, RRERRIEEA. BAEHRE KR+ Fl; IFE
FRET, BUARAS, RREANBEHE, BEHAZHHEK
FHRNEIER, HRARXRSERRAHRERNE, BR (PN
%) ERNERESARAARNOART; WEHER L. TVERERE
TR, BUHEZSYEXAREERARL . ZREEAKLT
ZF—BK, BRENAFEZAA, BL2HXAR “SER
PN, RETEKER, RERATEFNGE. BN, &
BEZTEDH IR BT HERER DB KL TFELS,
ARFR R E RS

MAOMANENS, ETEXNEFTEUANRE XL,
RASERSERE, FIoR “THER. |SURE. F%E" 77
EHNRERRNERSS. RBRRRPBXRNEFTHEX . kN
SFREFER. ETVRRX. FRNFHX, HpERK=H.
HEAEELSAEIMNRFLPBXNEmME, #ah “—n
" REEHFABMRX. BRFVSEZNE. GELXR. B
THAR, EHRNEERLRE, BRNEMEZRSERRN
2% NEREIBRERESR, EYE ZHMEREE, Ha)
R EFH LR,

N 374
/£=I=

1.

IHAERENREBARTUBIBLENER, BEEEX
PABE. MBE. L£MFeE. H#heE. /KB,

HTEBENEFERKESTIH, NI EBFERAE
BB, RERMARILEMEER, FRILAHRNEIIIR. ¥
STA1 L,

RIBEE RS B00ELIETE,
RIBEERSITTE0BELREITE,

REK= A XD AR R BT HH B/ 10008 1714
B, 09FAHRNAREREEN G ZH X AL E69135%,

RIBERBE D EARRBFMETIEREE,

FAESKIR . https://wwwiea.org/data-and-
statistics?country=DENMARK&fuel=Energy%20supply&indicator=Electricity%20
generation%20by%20source o

KR EXRUBARESD.
KEERIEE = DEFEFIN,
RIBRENAS TSR THEIRET &L

0185, PEYCARK BT A/NNECAM/ NG, FERIRFMT
REFAREBX, X—EHF A6

R GIZo
RIFE A FFEII K EIE,

“RXAME" R R B AENIEMRE—RBD B A X B I8
DRAREANG, tean, FBEAORSGH, TS REREEN
KifeE, BESFHS, BhFReid; mERAFHER
FARE, BEFRE, EHLRA, BRERANEERZED
BN, ERABMENSTIVABRNE, BAKRE, HFR
BERESTENER, NER. RKWFEEHD LN AEFLHER
HEM, EMT BRI XAMNAEB,

DANRFRANBMABNIENREREHBREMEHEAT
H. RARFMMESEABINEMHT, RBEMNEADHRE
RHRREE.

BT RIYAH, K=AREF—HONEARLENRE, B
EEMWVIL T

BEEE, EXTHARTES.
HIERR: ME—TRITFL,
BUERIR: BURE~ WHRE.

AMTENMEZEEREZLERENNEM L, NEXMERBMA

FTATERXHH B PR AR —ENHENEEK.

C BEERIR: EREERER.

32 | @ WORLD RESOURCES INSTITUTE



\

Vi,

Vi,

viil

Xi.
Xil.

il

Xiv.

XVI,

XVil,

XViil,

XiX.

XX,

iﬁ%ﬁlﬁk

CLIMATE WATCH. Historical GHG Emissions. https://wwwi.climatewatchdata.org/ghg-
emissions?breakBy=sector&chartType=area.

CNREC, Distributed Wind and PV in Denmark and Germany.

ER %I E. R EE HEL20180]1993- L5 R EE F7 H ik, 1993-

Ex %1t B, R EE RS %0018011986-db 51 R E it ARkdt
HPFR/A 5].1986-,

EXiERE 209F 2 E T BAERRER I ZRENTFNIRER
0L](2020-05-06).

E R BEIRE. 2019 SR K B I MIETT1E ST [R/0L1(2020-02-28).

MRREEIRE B, TR FRPEZECARIEE
- 52 E 53 P, 2020 https:/ /wwwawri.org.cn/report/2020/11/accelerating-net-
zero-transition-china_CN.

SkJJE: IEA Renewables Policies Database.

The Federal Ministry for the Environment, Nature Conversation, Building and Nuclear
Safety (BMUB). Climate Action Plan 2050: Principles and goals of the German
government’s climate policy[R/OL]. (2016-11-14).

AMELANG S. APPUNN K etc. Europe’s Largest Economy Exits Coal to Reach Climate
Goals[P/0L]. (2020-07-03)

kIR IRENA, Renewable Electricity Capacity and Generation Statistics, April 2020,
¥R (EEEERST) .

3&3J8: German Wind Energy Association. Community Wind Power: local energy for
local people.

SANDID A. German Solar Market Recent Trends and Outlook 2018 [J/0L]. Federal
Ministry for Economic Affairs and Energy. (2018-09-17).

ATEBNAT I IEARBNRTHENIEE I RER
TRYER TRE 2R Y SERE R DL AT B & (20161109 S [A/OL]. (2016-09-10).

International Renewable Energy Agency (IRENA). Renewable Power Generation
Costs in 2019 [J/OL]. (2020-07).

EIREERMAVCRBY, £ EIRT 20/ E B ELIR(2020-07-
05).
International Renewable Energy Agency (IRENA). Renewable Power Generation

Costs in 2019 [J/OL]. (2020-07).

International Energy Agency (IEA). Renewables 2019: Market analysis and forecast
from 2019 to 2024[J/0L]. (2019-10).

JACOBSON M Z., Evaluation of Nuclear Power as a Proposed Solution to Global Warm-

ing, Air Pollution, and Energy Security[M] 2019

K=AiXoh A BEERARENLES

i STRAEIR DR N E ZHEa T EEREFNERE 209,

Xl EF'iﬁ)\EéﬁDIEEHS e NRATE £ ETBX L Ef
01701, 2010-, AL 5T A E Ge it H AR, 2010.

wii. FETBEERFSNETWERS, PE X = i E2019])

ISSUE BRIEF | 20214F38 | 33



A5

EATBHALES, FRANSETESIBERHAS
SH, B, PEENRSFRETEERATOEASE, T8
EEFES. TRE, Ht (HH ) SERNRERATEIE,
R TR

EERGUTER (HB2FDER) , IERRXHEH
WREPRAT EROTWERILAERL:

83 BRI

& & TEIHERENIRETKE
F&iga TEMNENS

2.7 AR PR NTI S

B B HRIAEMRA

BB R FIRET A

BZts R AR R

EREEER AR

miR= R R

REAGSE ST BRPEIMA . XUARHETE SCHR I SR B IR 72 P 4R 3 A9
ey, BSSLIERTHERCIEIEGTEREEETHE
Ho

®E, BRifERESS (XE) tRNELARMBREHRT
AEXHF.

ke

ENERGY FOUNDATION
RREEESR

15208

Cover Yuan Min; pg. i Yuan Min.

ESEEN N

=8, AT EMRARBESERBEEREELEIE 2. B,
minyuan@wri.org

B, AR ENRF—F—BEEERi 1 EE, IEERRLATE FF
KFE, BREGEFREZR, BB hongmiao@wriorg

BE, PEENZ TR R r. fdf . gaoh@eriorgcn
xR, FEEMNZFHRITEBRZ. B4 li@eriorg.cn

B, PTERNEFHRERMRAT. B4, lheeriogcen

34 | @ WORLD RESOURCES INSTITUTE



AT R EFIRFRR

HRREMRE—RIRINARYE, EARITERN TS
RRPHE, KREFHIRERENIIRBARTTR,

Flilavkek

BRRBMR T EFVBMALBULNRIL, B0S, A
KEMARTHEREEHFEBRIROAR, WEFMALER
ML T B ARBEGTBATEBNAK, FROTH. #F
AN 2HNSR. ERABETNEENERY TRE—1
URHEMNBIREXRETE, RMNDAERKRTFEPRETXEZE
IR

EiE=

BN ESRBEETX B ARATRNRFEENEZRAFMER
fIk, FANBLBEDBA. UHRERKESTFRTE, HBHRR
R I A e NG BRTE,

K=AXShRIBERRAREDNES

BAINIESE

=114

HAOMBIRATF, HTRITR, FHARTRARL T
R FABIFEN DT, RN, ZIHB, (B3
AEREK. ZMNERMREZMAOBRNEFENMFHEFE, B
AN UHFELRIRKRETRER

TE

BMAMAAREREZMBAFRE. U ARNR LT
o FAMEMK. SURMBARRTHTHENL, NWEIENIH
EEER . BMNSEERHES HEmSE, BORR, MmEts
Bix, FROFMEMmMKANMR.

-

BMEREZR. —BEFEZINE, TS EEKRHERLE
R4, FEXEIEHSEEHTH . BINBITSRKEFLR,
KIEREFRF M. BRMNEEMINBIRER, BUFMAELH
TR AR EANETE, BPRROINE,

HRERMATRAT (WRI) HhRYD, EAHIARKECRMARE TR ARG, HRERARARBFILAFTIREAR
£, ARERIEFEREIARNATER, BRIV EOERRITFEERNESEN. EXEHIER, HRH

PRANL = BIRRE RRR R RII B R FE T BATE

Copyright 2021 World Resources Institute. BiAX PR

@creative yi 5 _
AF=REBIF ( Creative Commons ) 401FBI#E4Y, FoJEIAS I

commons

ISSUE BRIEF | 20214F38 | 35



A

LU 8 #1300 A

WORLD RESOURCES INSTITUTE

HRZEWFA (EE ) JERAFRS
R RBEXEFEHIS

RN 1S FARARE EKMZE

B4R . 100027

EHi% . +8610 6416 5697

WWWMWRIORG.CN




