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Energy Transition under Carbon Neutrality

INEfERIE B RS T S T h

KISF  EER 3K X

KER

BIEKRE BERMIBELFMRA b= 100084

WE AZFAEXT, RERRAATEZRASEY, mARNRRARREL G, XFHNRNESGEF
ALHAEFNBAER, IRT EWRRAREL ) A TARRER AR SR8 T8 27542 M AR K
fho HFRAY, AR A TR AR A SR AR Z LI 2060 525 F Ao A AR A T 7 B H)E AR EL R
oo B F ;. AR 08 KB L AAL S B F mAF R E AR AL —F T, F3HRE LR LEE
B R Al o AT R, IRF) BRI K A iR AR A A LA S wh Ak ] A% 69 48 K AR IR A Ak

s, % KT F AR E AT AR A

KA s A, RRRAER, AR, HAE

DOI 10.16418/j.issn.1000-3045.20210813003

TERRFPAITTSE T, T ZN RS REIR R LRI
JERERY, TSR OARER K T . RETR AR L BRI L TR
2, ther . WAL I AR, (A RTRPTT
BREZ X IR BRI B PR s 1 Az Al . DAl ARSCR
MERBEFAT ORI, 7047 TS RTREIR R 5ehe
T EFIBEIR RGN R FIRE AT . 5P . 55
gl . ISR 2 TT R, A B RE A e
FIF 5 T IR R IR R

1 IPHER THREREEES
20204F 9 H, [ I AES 75 SRk R

*BAEVE K
KRB BRAARAEES (71690244)
T EAR ) B 21 202148 H 26 B

SRS E A P R R E K A ST
B, SR I 1 BOR A E, A RRHE )
T 2030 AERTIL BN, %514+ 2060 4 i 55 B ok
o 7 T BEIFONH G HE I 5 Fe R % SRR S
(1 75% LA 1 DRHCELAE AR SR 40 45 PN SRR PR
JIlIBE R s S

202143 F, VB A R W 42 A
JUR S AR BE IR AT 0 TAEZ — 2% iy
HELUHTREIR K ER B T RGBT A R
M A A% AR . AR KT AR BRUR (4R KUEE . K
PARE . AEYTRE . M IR . WV RESE ) FIARESE .

cd> >

® FEAT I 7] 1039



_ L9 Wb EATE S TR

2019 AEFR E R RE AT FA AR TRZE TR I AR IR 45 4 v i) o
Feoh 15.3%", SURBTE Lo RE IR Y 2% b i HE A 5 29
2%, T REGEREARRERE WL, W
DT REVE A A AT B H ) B3R 8 R R A R T RE TR
FRE REIR R G HL B B

A I 2 B R e T RE U BE R A L 1) OB
o [ B2 e B U 5 AR BH PR Y b e IR — 2 i —
W RS ERAR (CE3METL) |, 4 T 4Bkif s H
B 2°C JEEE S 1.5°C X rp I sHEBR AR . BETRSE F4 AN
SRR o P R e B R AR ] i
i T HAMZ A E PR A A F R AR, BE— 2B T
HESEEE 1.5°C HFRIHARERE" . EPRREIRE LA
(A REIEEE 2020 ) o, Hoxd el 4k n] Hp4k 4 Ji
T E R REIRZS R AT T N, W AR R IR AR A
A3HTT H ET ] 2050 451 2°C 5 1.5°C 1l iy 5K
BT, BRI X Y B TR A T L AR i A
MWL A e A —3, R J R BRI AT —
BORHEL, SR, LA ORI 2 OCTE RE TR L B (Y
X RERAERILR 28 0% | 4hSy | RBEHORI 207 (0 105
M /> RGNV ST PRI, A AL R SRR A AL A
SRV A R E DUBT RE IR AR I AR A
AR IS RS AR 65 HEA T R G5

2 BERREN G THERE S ES R

LR VA — B0 I 1 1A [R] SR A 2R e T
JE AR B A VAN AR o LARE PR 0 ) 2545 DA
TAE NG, CA 2B 5T i RE IR PR
A Al s TR, T T AR AR
PRI 22 T 52 MR R HE 1) AR 5 e e P R 825 1 g
VB T2 4 2 5 VAW T8 0 R FE RE IR R B ALY |
Jot R A Rt BRE S M AR R o A RE R B 42 T
PE AR B g 5 e, A IR R AR e B R
W, 300 g 0 i 2 S PR BT F AR S B L L Bl il M g

AL IR

Py —
ELhaV

1040‘2021&-%36%-%9,3}%

2.1 RS E RSN T MR EER N A
S B TR SR N BRIR AL AT BR AR IO ZR B 85 1
fir, AOFFEME T REIR L B LR G A U AR VRN
BERINESE , FG A s AT AL | R LR IR 22 0%
B A RS 25 2555 PPAN Y 3 704y, BRRE 0 Hr
AR BPR SECRXTREIR RS . &0F . A . S5l
LSRR 4 55 22 O e . b, W i fis
A5 REPO ( H [] ) F AR B IR L Ty AR RS RY )
Az TR BRI A B S M, RERSOL AL HE 2 R
THHREL R, RGN RELSRA, A
AP AE BE IR R S LS H AR 1 A A 5 R WL B AR
B C-GEM (P E-2BkARIEAR ) "5 C-REM (H1[H
SrIXREIRARAY ) J2 22 DX IH 2 A8 T T — R A A
B, BRSNS AL S IR 29 I RE IR H A
FIEM AR REIR & e BARXTREIRATAL . B {kZe 0% | Bk
TECAS TN 55 5l 3 ol B 52l 5 A B SK 4 5 6 VR AR
R REACH ( H[E 43 X fig i -HE -2 AU - e 5
PPAGAAL ) MURAE M2 B R ( BEml ER A Ss
YR 5 . R AR AR R RIE A AR A A
B, RS PPN AR RER & R HAR T M AR AL AR -
B 1R TR 1T R | 2 AR IR 28 %
IR TR R 255 4 2 5 VA AR Y 3 SRS ) ) 5 0K
Fo WMIMATAL IR AT HREI AR R H AR,
H1 C-GEM KRR Ji A5 3 it g &R 1 1B i i 5 4x
EARETR, IR REPO BEIE S L Sy 3 ]6k
HEC W 29 5 8 )75 2K ;. REPO ALY DL e/ Mb L J) &
GEMEINA AL B bR, 5 182K FLBRTE &AL
O AR LA R L o, JFRE 4 [ e A v, ) 45 4 5t
% C-GEM B | 4% C-GEM AR b (1 i Jy 2854 . )
I, C-GEM BELRE 4 [ B HE ORI B 153 265 1k FRe sk 2 2
BRI REACH, 1 RS 21 05 G W HE K
L, R 2 5 - G 2R 1T A5 B AL F5 & 99 48 681
FET-ZE IAE N A A RRE S I, 3 st B 522 i At 1 3
— A XS R TR, PRSI C-GEM BEAY



msepransrtaw s [N

REACH #5874 81 C-REM A0 A8 B4 48 14 Tk A
N FFABEREE H bR T A 7R, 52 REPO A%
A, WG A A 0 e P L 245 ) A X ek ] E, 3k

AL, R ] C-REM AR AR AZAST AL 5348 17 Ha
14K o il 22 RIS BRI, RAIE LR Y
TR A SHEA—EL

| EA ] 2RR) | [pEEe| | e | [ Zd
| Do T \
1 e
: L [AFEERR [ RS
| o
EEAH_ 0 FR®H o SEBHEBNED
-
BAE i o o B 788 JBHE D
Yooy : o 2EBABER
. | ER5BR BilEF 1
| |
C-GEMIZE! REA (BB
e ik
iyl [ ervesx || FRTesx |
TIHAEL L TR =
CRENNA | | ee B LR RENAR
-
= e rePo
[> BAFRRIN [> EETEAR (MR RAA)
BARZFBE RERAE
o KSRMIRE o LEFRHBENT =
° M F5 1R
B ERAAE R @
(5551 N EEH, TaER | [ 3ENAE | [ yEthssE |
[BhRsEaER [ mERER |
REPOMER. gREE
/
Es DEB. DB
ERERIB SR G Ll R Bk BETR
eEoxERernn crmso | susrmEnm * B
o HZ0E HRHER S ERIEEL o HEREHEES o KB4
o ¥R B R R o REMHHIRD XDBIR _
o MK BETR A Pl R o HRZIEHET LK -
o RIS XBRAFRA o RINBH S ImFREAR SEREE -
® R BREURILEhHI IR o ERFEE27 km X 27 km BRTHR NEMEBBER
1@@5 R
=AE
- RERITHESR (CREM-HE) KRR
BERY | emisanRBEELE CERERETSREEEEE K
T S SRMEFRGMEER F IR AU gh EAE R
e SRR EB-IAR X R o BINFEIE R T BASSRY)
o i R IR IR B A RENZ RIS
o HEIEATRIY. Al
v B BENMZEHSTY
e I
PRAS -3 1 NGRS SRS
RE FTESRYRE ArcGIS
REACHIZEY
A1l fR#FERNELSZEFASAZIFNREAIERLLEH
Figure 1 Integrated assessment modeling framework for economic and social benefit evaluation of energy transition
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Figure 2 CO, emission trajectories under conventional and
accelerated energy transition scenarios in China from 2020-2050
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Evaluating Economic and Social Benefits of Accelerated Energy Transition

ZHANG Hongyu HUANG Xiaodan ZHANG Da ZHANG Xiliang™

( Institute of Energy, Environment and Economy, Tsinghua University, Beijing 100084, China )

Abstract

To achieve carbon neutrality, China’s energy system needs a radical transition, and the development of new energy is

of central importance. Based on the integrated assessment modeling framework, this study compares economic and social costs and

benefits between a scenario reflecting the current energy transition momentum and a scenario of accelerated energy transition. We show

that the accelerated energy transition dominated by new energy is essential to achieve carbon neutrality before 2060 and the air quality

target required by Beautiful China. The large development of wind and solar power will further reduce their technology costs and the
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overall energy costs, which will benefit China’s wind and solar equipment export and other exporting industries, supporting sustainable

economic growth. In addition, the accelerated energy transition will create more jobs and health benefits and avoid substantial social

costs of carbon emissions.

Keywords carbon neutrality, energy transition, new energy, social benefits
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