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Energy Transition under Carbon Neutrality
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Figure 1  Energy consumption and carbon dioxide emissions per unit of
GDP of major countries in 2020
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Figure 2 Trends of energy consumption and CARBON dioxide emissions in China from 1980 to 2020
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Figure 5 Comparison of primary energy consumption forecast for carbon neutral scenario in China
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Figure 6 Comparison of carbon emission predictions for 8 carbon neutral scenarios in China
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narios (CNPC Economics & Technology Research Institute, AFRY (Bayley Engineering Design Consulting Co. Ltd.) Consulting, Det
Norske Veritas, BP rapid transformation scenario, BP net zero scenario, Tsinghua University 1.5°C scenario, Shanghai Jiao Tong Uni-
versity benchmark scenario, Shanghai Jiao Tong University enhanced low-carbon scenario) can achieve carbon neutrality, and this data
is the analysis of 8 scenarios that can achieve carbon neutrality

® FEAT % 57| 1005



_ L9 Wb EATE S TR

W, LR A, FRERRAR TR 2025—2030 4F ik
W, A EATE 2055—2060 4E S HLAR A1

(3) ¥ A= B AR T RE IR H T MR
I 8 A AT S B R S TER S TN, SR
IERIRAFIRFE | RIAE RIR B A B
e RERARR R R = A R LR L AR AT
SRR R A 2, MRS HERAIG SO R
SRR KNG 5o HERRIG S, IO P iat 2025 4F
Rk, 5 HERLE TR, 2030 4FME 5 3% 5 H I
FEA3% LA, 2060 FEFEZE 4.7%; AIH T 2025—
2030 4k, WEHZY 7.3 120, 2060 4FF1 i TH 9% %
2L AT, (L 6.4%; KRARAIH TR 2035—
2040 ik, WE(EZ 6 8004257 J1 K™, 2060 4FRARA,
TP 2 6000423 ok A2 47", N 17.6%; AEfLATE
TR 2% 5 LU RpEdR T, Titit 2030 45 (5 LLER T2 25% L)
£, 2060 FHETHE 71.3%.

4 etk BARSEILAYRT SRR N

B PRI TR R 28 e Ak 2 A SR I ks L b, A
HEFR FE RR VR A A ) EE B, SR S S e
FYF. b A BARB I, KR — IR 2 4
Pt S RGEMAR A, DUGHHEAR . Bl #isci
WEES . HTRBURAH & S Oy 20, AW s 3R [ 22
kbR RIS, STZTE . BRIR . IREE . R
RIS R . ARSI AN E B b, FRE
FERLy . Dl @5 R ESHORIISS )y, IR
HERCE, PR R 0 s A, 53 0 S B AN 25
R EIATAEE, Stk 481 7 S0 SRl

(1) X IF8 F fo 363842 69 TR EZ . BT
T AL AT R IR IA AT, 30 R
FE e v RN SR AR L 150 T R B I R A 43 B

N

i

~
>

2

B AARIFmIX . Al iiE; 5%8 (AR, |
BT ) ASCEE T Je A AT TR IR | B UECHE H AR ST
B, B0 EAMES, IR BAPA B4, B
i F R A G T A, SeE . HA . BPEHEE
W ERE L FEEREE L SR AR 2 M A5 E KA
XEZmd 1R TRk, BT ke gl
T G DX AR AR A ) BT, AR
SIS BRkAIE | B RIAR DG A TAE

(2) BFERAERANE TP fo KKk, I,
FE| DR A S BB A E b, B SRR HE N8 5 &
JEMIATR, Rl . T YRS E 358 K ]
HuIX 5% e At 2 e B O S P
X TR [ 0 At A TR, [ i 2 4 [ R R Y
SEDGEIRE A HeH  Biln, HTSE AR HE R A At
5584, H80% R A MBS . BRMFIZIRT, W
R A e RE R Tl i nfE— k4, 2B bR, &
B PYRRHL DA S DY SUR . P4 H AR S EE R AR AR
TR & PR, VR B RO E S, i T T RE TR [
I, R SR BRI TR R PU 7R, [}, Hreet
B IR AN BRIV B AR, X T sh — SRRk 2k |
FIHISEAE (CCUS ) HoR & e S sl HA MR i
P, i, HUCRR T X BN A S0k P AR
W, TSR FIEARFI AR A o BT8R A
WAL GEIREI . PR B SN BRI,
WAEBHRA TP AE GORIEIX, TR A A m skt
RIS HAR YO Sk A LA R, SRR ST
FmbA D AR R RIS, B FnRaititam
Jo i K R A | 2t b R EL ARSI

(3) HH#MEZAAFZINARNFERZTL I
R I3 IRE ¢ vo 280 1t A AR T A A o) — S A e
o FREZY 50% mBEsTE P T HL, R o A

B FERFAETHRETHELELEMARTIE . F BRI L K5 45 R 38425 7
©) e KB B IRIEZ AP . 2060 28 % A0 B AR T 694881 48 /B 25 A 47, 2020,
@ 3

¥ E 5k B FH ARG 2050 SR 5 P EAEREZE (2020 ) o

1006‘2021&-%36%-%9,3}%



BRI BT TR E AR BRI _

R P PR T T v 8 ) R AR v T T R v 22
Ho A0 PSR 50T B A AR IR R A i A, K
PRI i AT AR BRI R LR G, BRI DALRE AT
PR REIR & AT E M, AT LUAI A AT PR BR TR Y
B PORTRE ) SR R R SR AR IR AR . A, R
o A AR TR B B AR, AT MARAS I s
VR IR E R A PR ER WA 2 I SR oy P v
R B B T e

(4) iy b o 2 AR B ) R A R % 4 09 F) B3R
AL IR Ao IMTIER PR, TR E R AR A
FRE M AL RN R T RES R, A30 RilFEMI
FIRAIG ™, HREBARFE MR IRIT R, LK
TR BT+ R SR A AR e 8 Rtk v R ok A v () A2 AR
Flo FIRE, 7EfRRETR EAEIR & A ARTHE T, B &R
JBCHE T 65 TR 4 300 T R TR HEH A 1 AS
FE, A AT IR A, A R AR 55
PO BB RE IR & R (A RE 1 nT DLl st — ATk
S EAFA S5, AT g Al i — A Ak AR
(5 e S SR A A W S 197 W NS
MR A, FHRBRER I RIR IR 5 TGS &, A
I R AS AR}, B PR AE B AR IR 55 T ARk Je Yl

(5) Aak CCUS H AR o Jsik — S LRI I A
BRI ARTOE, S E AR, ccus Bkt
F IO S R, SERATF I R AR A R
o s O FESERAFT Jy 58 2 R R IT & R
Sgrrn, PR RINA TR RSB . KK
RE TR T 2R B — S A BRHE L #0500 Hr 5 B AR A4
@ JmsEXFRRAHAE . Y. s, AL BE. MR
R I SR D AR OGRS . B A A R
TARARER L R T L AT PPA SRR S
FRCER . @ RSB —RARHA . RREFE . K

FECCUSHIAR, 5 RUOGSE T HEAE RRIFAACF HOR R il
B, RIFEAR T2 A A — S AR S 7 LA

(6) #WEBFI FAMAELREFBRLE,
CCUS H AR 5 BOR LR AT 43, FEIETE
FURLHE S RN, SIS 2 BUN 5 1S 5 BOR R
e O WA BN TRAa O, @ A4
EHLE, SEEA. T BT A E A
K, A PR SRR, B Ak ) 55 4
B, FTHAT\ ARG, T8 U 5 -Hik - A7 (F)
) Fel— M R R, @ %R “45Q Bllluk
7, RIS A TRE EE G CCUS BRI EL
SERFBOR, TE R R s RIS | B R 1) R AR IR
@ fEPEZ AT RSV & , Hedh Ak g
225y, 988 CCUS T H i MBI FR L ki 1

(7) 4L TR B A ICAARERERF
CRARATHT o RS T R R S
S CHATE TR, SRR IOl 55 R R AR A
23 (6] o B e v AN AR AR Hh RIBRSE 5 T st 9t
PR ORI B BRI, Al (D AT A
ARG, AT, EBERIRA A E . @
E 5 RE VR Al 7 R TR IS b i, R S
PRI AR TR R AR, Rl s EpTIX
AR I HY, PR Sk 6 A R A TG AN
Bo @ HMEF AL E 1SRRG X BRI A7
HEBN X BRER 0K

5 4515

BRI | B R RTH AR RS T e [ 55 B AR A T
RIS RS, e DALk (AR A J88 D A% o ) A 25 ST
B, 2PN RGE SR B G AR TG BT A, R [
PEABT R R B B i A e . BB AR . AT RREk

KA B 2060 2% b e B AR T A9IKAE AR IR EE A B S AT L AL T, TE AR K AR IR B AT AT, 2020.
@2021 1 A 15 B, £EMESfEBHAH LA HEHIE S5 E (CCS) AMLEBHR, 7P “45Q FHRLEN

® FEAE 7] 1007



_ L9 Wb EATE S TR

KIBHINAETT R B A HARFT SR ERA M 5, %
W7 ATV AR R R At R R
REVRTH 9% R RNBRHERC I, 7ESBlmR PRI T 1, 3R
AT A 25 32K R 8 0 R BE T 9% 45 ) 15 el A
AREA L, FER T Tolk . ERIT. A AFSUEA W55
T3, IRBEMEL R, RERIAR A F AR RS B A i
DLHms A, 55 J S BUAR M 2255 A R IFAT AT

SE X

| i gEFR, FBAREMN UE DML —A
AR M A E A gE. AR B 3R, 2020-12-13(01).

2 FARARAAE %A, FE % E 519782020, db
W & St AL, 2021

3 A F. FPEMARARAL L RBAMEL. FEEL,
1998, 24(5): 7-14.

4 SrFAe, AEE, KE A, . AR FA AL B RRIR 2] AT At
. KA ATk, 2016, 36(1): 1-10.

5 FRE, R BRXF. RRAALERBRREE T a9k
FA BRI . KR AT Ak, 2020, 40(7): 120-128.

6 MF, TER, 0, F #RERTFLTALSERERL

4. B R FR S AR, 2020, 35(11): 2803-2820.

T B, MW, TR IR TR, FREKRSERL
A BB 3R, 2021-02-03(17).

8 STATM, INMEE, Kukir, . EEARKEKLIE LT P E
B R SR BB K R 0 B . P A AR IR, 2016, 21(2): 1-7.

9 FReA. ik E£EGIKES R AP RXUE, 2021,
(10): 36-39.

10 AR, FERBHETEMPATR. KL XXKE,
2013.

11 ¥ EIARA DA PEAERY KM (2030, 2050) % &
BREEAF A e A e AR AL, 2011 50-62.

12 MFEM, EAT, mAER. X T F B KA IR Bk 289 L
B EE B F G5, 2019, 27(12): 10-14.

13 A7, R4, @R, 5. 0P fe BART & B AR A
B2 5. B IR G 255, 2021, 29 (1): 2-8.

14 Ftffe, 70, TRA, F REARRELEKRB SR
it P E DA, 2021, 23(1): 112-117.

15 4R 4, ALK, BEAEIR, 5. FTAR IR AL B F o P 69 HAL 54k
. % B 5 IF A, 2021, 48(2): 411-420.

16 &7, SLiE, W&, F. 2 F fo B 5 B AR o AAT Lk 69 Pk

KR5S, B AL TR 5 25, 2021, 37(1): 1-6.

Research on China’s Energy Development Strategy under Carbon Neutrality

SU Jian'? LIANG Yingbo’ DING Lin° ZHANG Guosheng” LIU He"*

(1 School of Economics and Management, China University of Petroleum, Qingdao 266580, China;

2 Research Institute of Petroleum Exploration & Development, Beijing 100083, China )

Abstract China has pledged to reach peak carbon dioxide emission by 2030, and carbon neutrality by 2060 at the Seventy-Fifth Ses-

sion of the United Nations General Assembly in 2020. As the largest energy consumer and emitter of greenhouse gases, carbon peak

and carbon neutrality targets have posed a high requirement for China’s sustainable development of energy and economy. In recent

years, even though the growth rate of China’s energy consumption has decreased, and carbon dioxide emissions gradually enter the pla-

teau, fossil fuels still supply more than 80% of the energy consumption in China. Besides learning from the adjustment of energy con-
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sumption structure in developed countries, it is worth discussing in-depth about the change of the strategic path of energy transition and
how to advance energy transition under carbon peak and carbon neutrality targets, the strategic goals in China’s economic and social
developments. It is also an important action in China’s energy revolution. Furthermore, it is an important step to achieve the develop-
ment of civilization. China needs to keep working on how to reduce carbon emission, to find the optimal strategic path, and to reach the
equilibrium between carbon dioxide emission reduction and economic development in the fields of electrical engineering, industry, civil
engineering, and agriculture along the path towards carbon neutrality.

Keywords carbon peak, carbon neutrality, carbon emission reduction, energy consumption structure, trend prediction, strategic path
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