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F 4 20202030F e EEMFEBE RGN T 5 A/4E)

ES, 2020~20304F  0.70 0.10 0.17 0.05 0.02 0.22 0.14
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B 5 B R P& R T 20294 f1202 8 4E 8 i s A 14
(4.76%), 7 MiEH4.97%K14.85%, Kt BRI £ 47
M°R2028 120274, fEHR6MERT, BRIRE N FFE
R IIE2026 45 8 5355 GDPHY 3 (143), Ik bkt
B E B 20254F S HUB A g

1277



R TZREE: o [E 20304 Fif SLHLB A I (K AR BT Fi—3& T GDPHEH Y4 & M

8.0 8.0
7.0 7.0
6.0 6.0
X 50 < 50
& 40 /—// & 40
X 30 — BBETMERESISRC) T 3.0 —— BBE TRIREK(ES,IS,RC,)
KX 20 BEETRERES,SRC) ™ 20 BERE FIEEK(ES,IS,RC,)
: — BBE TIEE(ES,ISRC,) : —— BBETIEEES,IS,RC,)
1.0 — BBE TIRE(ES,IS,RC,) 1.0 — BBE TIEE(ES,IS,RC)
(a) —— GDPigR (b) —— GDP#&iR
0.0 S S S i P— ; 0.0
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Fp Fh
8.0 sof
7.0 70}
6.0 6.0
< 50 < 50}
M M a0l
g 40 & 40 |
%i;( 3.0 —— BBE FRERK(ES,IS,RC,) f—;( 3.0} —— B TRIRK(ES IS RC))
o0 BRETRERESSRC) _ﬁiéﬁgw&g%ﬁs;smg
) — BRE TRIRE(ES,ISRC,) : BEAE FRERE(ES IS RC)
1.0 — BRE TIEER(ES, IS RC,) 1.0} T HER TRIER(ES,IS,RC,)
7 (© ——GDPigiE T (d) —— GDPiiR
12020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
220 &Sl

Bl 3 2020~2030FE A F1E R THIEE T FKEE5GDPHEE N
(a) PGS, R JIERC,; (b) P EEHIIS, IR JIERC,; (c) PSS R I BERC,; (d) Pk IS, RV /1 ERC,
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NREVR TR . BEUR Bk R SR LR S MEAR AR (1 1, He,
2014; Su%E, 2021), HT FlRFEFRHATIRIAE 54T &
SRR b S B R VT BEVR S5 . HEARAKPAR K
FRyme] S, AR TR SR ) BRI RS RS T 5, 45 A
PEFRFR IS B ANMMEA X BN, AR SCER G S is B
TR0 G, AT LA R SR i 2 T H 0 1 4% 4 Tt it
ZHEMRA.

AN P9 A8 225 A v s U () B 9 45 R
(K1), ARG H AR KF5 DLAEAE DRI 72 K E—
B, (H% R B v GDP Y (1) 75 DA AL S 2 F
KRB, AR ST A R (8] M e, bh
11, Wang1Zhang(2017)f0RF 5045 L8, A R E
Hbr1E 5 N (20304 A4 A BRIR o5 L M20.0%), 1 fE
T2020~20304F ] SEHL IR IE W, (HA SRR i g R
B, 4 DR F A ) B R id AR Ak, 20.0% R REIE
EC B AN REARIE BRI E T20304E AT B, 7E Xu%%(2020)
PR B RE U5 465 #1552 R (203 04F AR 1k A RE R 5 Eb ol
23.0%), HERIE VRS ] 920254F. TEASCHIES,IS,

1280

RC, 1% 5 MES,IS,RC 1 5 T (20304 JE4b A7 Bed o Ll
923.0%), HIEGRISUER[R] 920294, AN BT K
B, TEZHF A B e UL S K 3 8 A TR B A (1%
Bk gk, @5, 20, HREMREBET, F
[ R T-20254F B SEHL R IA I (22 70 556, 2016, HEJT
F SR A A T 0 A 1) S e B A T AL R A
2018). AWFFMEE R EoR, FERFFR  KIGDPIE #
(5%) LA R A FEFALEE R . FAR KT DL R 27
B AR TR P RTEE T, [ SEERRIA U 1) AF A
1£2025~20294F 2 [].

ARSI FLEE R, 25 EZET20305 /i SLH
WE(E B Ar, RIBIAEMAREIRZ G, St HA W
(B GDPH I N S5.0%I,  7F 238 A48 (1) 18 42 8 A rp
(RC)), BEEIEAREIRILESE R, FEHAGET2030
CERTSEIUROR VAR R ST, ELIA W AE {3 AH R
AT, WEAE KT IR AR, R AE S8 5 B i) i 2 A
NH(RC)FT A 1 Sl e LI IR g, SR REIR (5 L
I3 = T AT LA BT IR WA Ay, PRARIGE /K. 320304
AUiRORIE B AR 5, JE A & Ehik £123.0% 23.0%-
25.0%F127.0% B G R e+ F A BA R GDP R s Ay
4.5%. 5.0% 5.5%F16.0% S2Ii% H bR, {H N “HRT
A HER KA, Al R 2 BT BRI K
S, NI AR AT B AR SR HEA 25 1 2R Al 2 1

IR - 8 45 7 B 518 S e mr in e w6 sk U A5 AR,
(R o hngAE. Lhdn, 25t T3 Rl GDP ) 3 3
5.0%, HMAE A RETR 5 LEN20.0% 0, 753538 1 45 A5
R E A BRSO HERUA U, T 7E 5608 PR AR X
NI ESEBLIA W H bR, 1ZILR N BT, B GRE R R
H R 5GDPIGHE AN R R AT G, EA B fE TR
R, R T 2026~20304E (I 4E 34L& KT



rPEBNE: HIEREE 2022 4 52 % 7

2020~2025%, [FIFEHKFRC A P AEAR L (FR4).
AL, RO, H12026~20304FE B 5 J& ) 4F T P s % 5
TRC 152 AH [F] I [A] B 1) F B 2 (B3a, 3c). dnitk,
TESEN 5 PR(RC) B0 AR R B B3 A 5 o 2%
Gy ¥ B GDPYG I, T SEIRAGR 0. [Rk, $25
A A IR T B A AR 5 e R 1 A A A U S
IRV AT AT B AR

5.3 BUREW

ASCE IS ARA A1 5 R CO HEm = R B, fE
TREER . PR 77 B ) 22 e 2 0 A [ 203 04F Fir Ak 4 AE B
PRSI A B2 R, AR A SR LSS AR H DA
B L

(1) WAL 5 GDPHEE H brAHIE B 1 e I 45 14 1 5
HAs. ASCHIB TS5 SRR A A R i L,
Hh [ T-20304 B SEELBR I H AR A% O AE T Re VR 45 14
PR <A F B AR GDPHYIE N4.5% . 5.0% 5.5%A1
6.0%M}, AR AT REVE & B4 i £)23.0% - 23.0%-
25.0%- 27.0%B BEFEAE B A 20 N s BBk H A
DRIk, REUR 25 AT v (A R H AR 75 2255 FE GDP Y i
Hbr.

() AHEEF R A SO R R AR
S tE e B R 4 A5 U2 (R A8 b [ COL HE TR R TR U (1)
EOYERTAG, {H RN 2 B NI K. PRk, BT RLE
B 5 MRz R 1 % ) BE R AL B I 22 8, fEIR
UE20304F B LI IR WE T RTHR T, R PR ARG /KF,
PAHASN20604F B H A H b5 1) S ER LG R 564, 2958
URSEELAN. boan, MGDPHEE IS 5%, ek aelR
OB T N25% ), n v B A AR R, A
GDP#EE T 1 86.0%, AEAb A BEIR L = A4S 925%
W, AR E SR AR AR, DLORIERRIE G B AR
ISR,

(3) G TROEIRRIRE R, ARSI FE R B,
CL AR [ AR A AT BB Y5 EL BE0K 31 25.0% 1) B I 45 14 1 %
B A5 AT DA e+ L 0 HATE] 5.5% I GDPHY & 2030
CEHT SRR, AN E P B S O I R I 5 R
B EAR. BB BB AR T et (B HE H AL
AREIRE AR BRI HAS), B TFIAEARM
ik T AR IR L TT B 3 EORSR I Rl e B AR R
ghRI R4k, WIS R REYE RS, 1 L, 75 AT LATIUAL I
AR, KUBEFNABH B ME LA U AF R 3 vl i, e LEAg

e R VR RGN 9 v BT

243

A, B, IAHE. 2021, Fh E SRR I IR B A ——FE T AR
TEMM ALY ) 22 15 S A0 HT. IR 5 W REGL R JE, 46: 58-70

HEE. 2015, E BEIECOHEBIAAR 7 58 BB i . E A H - BEYE
53R, 25: 20-27

SERE, fR4ETS. 2015, FETFIAMCHE R ) b B TG E B bR S
WAL, R E A ORISR, 25: 3746

M58, BRTF, BhTE. 2012, 3T Bk IPATAS IR ) rh (61 R SRABBHE R T
IERL 2R, 32: 2294-2302

TSRS, Fadif. 2016, FE X AR VAR 00 FE (1) B 2 ROt —— R T
A [E R Bk G 24 5% ) 23 T, 70 22 3818 R 2 R (1 2 RBHE IR, 36:
96-104

A e, XML 2010 & TH5F L b EHR R G ST IT FAHERL 5
o] IR ZR . BRIEFLF, 32: 205-210

SRR 2015, G7HE G E BHE RO K E A 1. S ahee
i, 20: 1-6

JEivE R, A 2017, BB A P L R YRR (R R B AR,
HELF AL, 36: 2225-2238

g, 2013. COFRBUEAE /4T E IR B AR5 Xt g, FE A
O, RWIESHE, 23: 1-9

L, PURE, FEE, XF, w5, A, BRI, 2016, FRIEGEIRIG
B CO,HETE2020~20224F 2 8135 B VAR 1 SR T ATHERIF 9. S
AT LS, 12: 167171

ZHR, FRME. 2011, HE 2050 B HEHURE 5L LR, SRR 7Tk
J&, 7: 271-280

AR, $52235. 2009. HIE A AR 1 B E 24 7 % ith 4 O K
M KL 25 by BV ERH SR, (4): 27-36

AR, ZRVL0%. 2015, FREA FRL AT I P [ RR IR 45 M i 8 — ik
TRERAN AR A 0. T E A REE, (9): 84-107

XFH, BRiF—, FOPCHE, MRATSR, SRR, FF8 €, £5, RIE, %
BRI, M, Wi, SLElE, BRAE, SRRk, ZEMOR, FARA,
K25, R 2019, KB S m TR R R BT EENE,
(6): 63-72

XITLZR, REEMS, H R, TR, 2250 UL 2019, o ERREEECHER M
BE - TROL A 27 S R B RS, b 3 240, 741 25922603

RIFe, BERAE, TKEAT. 2014, 20254E . 20304EM120404E 1 [H — 44k
WA OR W 1 B BRI ——FE TS A GTAP-ERL AL TR,
26: 3-9

XU, KM, 2266, 2018, i E AR, P E R
HhBRF}E, 48: 878-887

AT, ook, X%, B, JRORH, s, B ek, =8, 2020. 3R 5
TR B B R T AT, T ERL 22 HEREL 22, 50: 1633-1642

LT, BRICHL 2016, H1[E 20304 B HE O (B K~ Sk i 2% A 1

1281



R TZREE: o [E 20304 Fif SLHLB A I (K AR BT Fi—3& T GDPHEH Y4 & M

HEN L RE S, 26: 1-4

BOERTE, BV, VUL, EAFRE. 2018, (EEERYME) hIRIE ARIEAS
R F AR LRI S HORIL . LUTIT, 53: 168-181

AR T, FRHI%E. 2010. FE T STIRPATASAY 1t o [ el i e A8 T
0. E DB S IR, 200 10-15

FHEIC. 1999, R/ el A5 E LR, Jbnt: BB Tkt Ak
Zan

T Y, ARIGEE, B, X3, 2017, 35+ STIRPATAREAL () o [ ki
MBRHETR AR R 0T, FRBIRL A A4, 37 1185-1192

EH, TRAEK, B 2017. AR ST BRADOE R T E 25 5
Wil——H: T CGERIR K734, BHUERL 2, 39: 1896-1908

E5, EH. 2019, B ESLIBRBRIEE H AR AT KRR A2

REVRZ M RAL LA . Th RIERERI2E, 39: 4444-4455

FOLAE, HRPE. 2016, o EBRAERK I [0 55 A0 X 22 Rept fi—
ET DA R A B B R A PRI 2 R 2 24,
38:25-35

TKEE, 2k, XK. 2020, BT RGBS B A RA LS REFETI
TRFFE. BHHLA, 51: 1129-1134

o (R L S B SR BcHE SO AL 0 S b AR T DR, 2018,
FEBHE R R, b5 v E L5 At

Chai Q M, Xu H Q. 2014. Modeling an emissions peak in China around
2030: Synergies or trade-offs between economy, energy and climate
security. Adv Clim Change Res, 5: 169-180

Duan H, Zhou S, Jiang K, Bertram C, Harmsen M, Kriegler E, van
Vuuren D P, Wang S, Fujimori S, Tavoni M, Ming X, Keramidas K,

Iyer G, Edmonds J. 2021. Assessing China’s efforts to pursue the
1.5°C warming limit. Science, 372: 378-385

Elzen M, Fekete H, Hohne N, Admiraal A, Forsell N, Hof A F, Olivier J
G J, Roelfsema M, van Soest H. 2016. Greenhouse gas emissions
from current and enhanced policies of China until 2030: Can
emissions peak before 2030? Energy Policy, 89: 224-236

Farifteh J, Van der Meer F, Atzberger C, Carranza E J M. 2007.
Quantitative analysis of salt-affected soil reflectance spectra: A
comparison of two adaptive methods (PLSR and ANN). Remote
Sens Environ, 110: 59-78

Green F, Stern N. 2017. China’s changing economy: Implications for its
carbon dioxide emissions. Clim Policy, 17: 423-442

He J K. 2014. An analysis of China’s CO, emission peaking target and
pathways. Adv Clim Change Res, 5: 155-161

LiJ F, Ma Z Y, Zhang Y X, Wen Z C. 2018. Analysis on energy
demand and CO, emissions in China following the Energy
Production and Consumption Revolution Strategy and China Dream

target. Adv Clim Change Res, 9: 16-26

1282

Lin J, Kang J, Khanna N, Shi L, Zhao X, Liao J. 2018. Scenario
analysis of urban GHG peak and mitigation co-benefits: A
case study of Xiamen City, China. J Cleaner Production, 171:
972-983

Liu L, Zong H, Zhao E, Chen C, Wang J. 2014. Can China realize its
carbon emission reduction goal in 2020: From the perspective of
thermal power development. Appl Energy, 124: 199-212

Mi Z, Wei Y M, Wang B, Meng J, Liu Z, Shan Y, Liu J, Guan D. 2017.
Socioeconomic impact assessment of China’s CO, emissions peak
prior to 2030. J Cleaner Production, 142: 2227-2236

Niu S, Liu Y, Ding Y, Qu W. 2016. China’s energy systems
transformation and emissions peak. Renew Sustain Energy Rev,
58: 782-795

Pao H T, Tsai C M. 2010. CO, emissions, energy consumption and
economic growth in BRIC countries. Energy Policy, 38: 78507860

Su 'Y, Liu X, Ji J, Ma X. 2021. Role of economic structural change in
the peaking of China’s CO, emissions: An input-output optimization
model. Sci Total Environ, 761: 143306

Tollefson J. 2016. China’s carbon emissions could peak sooner than
forecast. Nature, 531: 425

Wang X, Zhang S. 2017. Exploring linkages among China’s 2030
climate targets. Clim Policy, 17: 458-469

Wang Z, Zhu Y, Zhu Y, Shi Y. 2016. Energy structure change and
carbon emission trends in China. Energy, 115: 369-377

Xu G, Schwarz P, Yang H. 2020. Adjusting energy consumption
structure to achieve China’s CO, emissions peak. Renew Sustain
Energy Rev, 122: 109737

Yuan J, Xu Y, Hu Z, Zhao C, Xiong M, Guo J. 2014. Peak energy
consumption and CO, emissions in China. Energy Policy, 68: 508—
523

Zhang X, Karplus V J, Qi T, Zhang D, He J. 2016. Carbon emissions in
China: How far can new efforts bend the curve? Energy Economics,
54: 388-395

Zhou N, Fridley D, Khanna N Z, Ke J, McNeil M, Levine M. 2013.
China’s energy and emissions outlook to 2050: Perspectives from
bottom-up energy end-use model. Energy Policy, 53: 51-62

Zhou N, Price L, Yande D, Creyts J, Khanna N, Fridley D, Lu H, Feng
W, Liu X, Hasanbeigi A, Tian Z, Yang H, Bai Q, Zhu Y, Xiong H,
Zhang J, Chrisman K, Agenbroad J, Ke Y, McIntosh R, Mullaney
D, Stranger C, Wanless E, Wetzel D, Yee C, Franconi E. 2019. A
roadmap for China to peak carbon dioxide emissions and achieve a
20% share of non-fossil fuels in primary energy by 2030. Appl
Energy, 239: 793-819

(TR M)


https://doi.org/10.1016/j.accre.2015.06.001
https://doi.org/10.1126/science.aba8767
https://doi.org/10.1016/j.enpol.2015.11.030
https://doi.org/10.1016/j.rse.2007.02.005
https://doi.org/10.1016/j.rse.2007.02.005
https://doi.org/10.1080/14693062.2016.1156515
https://doi.org/10.1016/j.accre.2015.04.002
https://doi.org/10.1016/j.accre.2018.01.001
https://doi.org/10.1016/j.jclepro.2017.10.040
https://doi.org/10.1016/j.apenergy.2014.03.001
https://doi.org/10.1016/j.jclepro.2016.11.055
https://doi.org/10.1016/j.rser.2015.12.274
https://doi.org/10.1016/j.enpol.2010.08.045
https://doi.org/10.1016/j.scitotenv.2020.143306
https://doi.org/10.1038/531425a
https://doi.org/10.1080/14693062.2015.1124752
https://doi.org/10.1016/j.energy.2016.08.066
https://doi.org/10.1016/j.rser.2020.109737
https://doi.org/10.1016/j.rser.2020.109737
https://doi.org/10.1016/j.enpol.2014.01.019
https://doi.org/10.1016/j.eneco.2015.12.002
https://doi.org/10.1016/j.enpol.2012.09.065
https://doi.org/10.1016/j.apenergy.2019.01.154
https://doi.org/10.1016/j.apenergy.2019.01.154

	中国2 030年前实现碳达峰的路径研究�——基于GDP增速的组合分析
	1�� 引言
	2�� 碳排放达峰研究综述
	3�� 方法与数据
	3.1�� 理论分析
	3.2�� 解释变量获取
	3.3�� 预测模型构建
	3.3.1�� 偏最小二乘回归模型
	3.3.2�� 模型精度评价

	3.4�� 数据来源

	4�� 结果分析
	4.1�� 碳强度预测模型构建
	4.1.1�� 碳强度关键驱动因子识别
	4.1.2�� 偏最小二乘回归预测模型构建

	4.2�� 不同情景下中国碳达峰可能性分析
	4.2.1�� 情景设置
	4.2.2�� “十五五”期间GDP增速为5.0%时的碳达峰情况
	4.2.3�� “十五五”期间GDP增速为5.0%时碳强度下降速率与GDP增速的对比
	4.2.4�� “十五五”期间GDP增速为5.0%时的碳达峰不确定性分析
	4.2.5�� “十五五”期间不同GDP增速情景下碳达峰所需的非化石能源比重


	5�� 结论及展望
	5.1�� 结论
	5.2�� 讨论
	5.3�� 政策建议



