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RESEARCH ON THE ALLOCATION OF CARBON
EMISSION REDUCTION RESPONSIBILITIES IN CHINA'S
HIGH-ENERGY-CONSUMPTION INDUSTRIES
INCORPORATING GREEN FINANCE PRINCIPLES

ABSTRACT

The smooth and orderly promotion of the low-carbon transformation
of high energy-consuming industries is not only an inherent requirement
for achieving the "dual carbon" goals but also an inevitable requirement
for preventing the risks of low-carbon transformation. China's high
energy-consuming industries have characteristics such as high capital
intensity and long technological iteration cycles. The low-carbon
transformation not only involves systematic adjustments to the energy
structure but also faces multiple challenges such as technological
innovation and market restructuring. Blindly reducing carbon emissions
can easily trigger transformation risks, and it is necessary to scientifically
decompose the carbon emission reduction responsibility targets of high
energy-consuming industries. However, green finance has the functions
of guiding resource allocation and risk management and plays an

important role in the low-carbon transformation of high
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energy-consuming industries. It can not only effectively make up for the
deficiencies of traditional carbon emission reduction responsibility
allocation based on the principles of fairness and effectiveness but also
more scientifically measure the carbon emission reduction responsibility
allocation targets of high energy-consuming industries, providing
decision-making references for the scientific formulation of carbon
emission reduction policies and the effective promotion of the low-carbon
transformation of high energy-consuming industries. Therefore, on the
basis of the principles of fairness and effectiveness, incorporating the
principle of green finance to calculate the carbon emission reduction
responsibility allocation of China's high energy-consuming industries has
strong theoretical and practical significance.

This paper constructs an index system for the development level of
green finance from four dimensions: green credit, green securities, carbon
finance, and green investment. It uses the entropy weight method to
measure the development level of green finance in China's high
energy-consuming industries in recent years and uses the kernel density
analysis method to display the dynamic evolution process of the
development level of green finance in recent years. Based on the
development level of green finance in China's high energy-consuming
industries and the development differences among industries, it analyzes

the important role of green finance in the carbon emission reduction
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process of high energy-consuming industries. Thus, on the basis of the
traditional principles of fairness and effectiveness, it incorporates the
principle of green finance to construct an index system for the carbon
emission reduction responsibility allocation of China's high
energy-consuming industries. Based on the entropy weight-TOPSIS
method and the carbon emission reduction quantity calculation model, it
quantifies the carbon emission reduction responsibility targets of China's
high energy-consuming industries according to the goal of reducing
carbon intensity by more than 65% by 2030 compared to 2005. Based on
the analysis of the correlation between green finance and the core tasks of
carbon emission reduction, it proposes differentiated carbon emission
reduction strategies for China's high energy-consuming industries. The
results show that: (1) The development level of green finance in China's
high energy-consuming industries has generally been on the rise in recent
years, with a polarization phenomenon within the industry and an
expanding trend of development differences among industries; (2) High
energy-consuming industries bear 50.03% of China's carbon emission
reduction responsibility, and there are significant differences in carbon
emission reduction responsibility within the industry; (3) Green finance
significantly affects the allocation of carbon emission reduction
responsibility, with an influence weight exceeding 40%; (4) Green credit

has a high correlation with the core tasks of carbon emission reduction.

Vi
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Focusing on the core tasks of carbon emission reduction, differentiated
carbon emission reduction strategies based on green finance can
effectively guide resource allocation and alleviate the risks of low-carbon
transformation in China's high energy-consuming industries.

The characteristics and innovations of this paper are: (1) Focusing
on China's high energy-consuming industries, it constructs an index
system for the development level of green finance, measures the
development level of green finance in the industry, explores its dynamic
evolution process, analyzes the development differences among industries
and the contribution of green finance indicators, and points out the weak
links in the development of green finance in China's high
energy-consuming industries; (2) On the basis of the principles of fairness
and effectiveness, it incorporates the principle of green finance to
construct a new index system for carbon emission reduction
responsibility allocation, measures the carbon emission reduction
responsibility borne by China's high energy-consuming industries, and
provides a new perspective for the research on the low-carbon
transformation of high energy-consuming industries; (3) It points out that
green finance plays an important role in the carbon emission reduction
responsibility allocation of China's high energy-consuming industries and
has a high correlation with the core tasks of carbon emission reduction,

and proposes differentiated carbon emission reduction strategies based on

Vi
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green finance to guide resource allocation and alleviate the risks of
low-carbon transformation in China's high energy-consuming industries.
Wu Ran (Finance)

Supervised by He Chaolin

KEY WORDS: Green finance, High-energy-consumption industries,

Carbon emission reduction responsibility allocation, Differentiation

strategy, Kernel density estimation
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o LR TERREL, A AT AR S0 R
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22 BERG57MH

221 fREEINEE

H1 T P E e HE O B (CEADs) R B8 2022 48 K LUR AT WL BB
S5 M RAR PR (AT A3, A B H 2012-2021 4F i R FEAT VIR 23 € < RilRE G
AR B AR I FEREAS, Bk T (PESHES) - BERG0HR. R
B (CEADs) « M, (hETASIFEE) o BER2EE, Dk
Hysis s EIRAG T, a5 R I 2-2,

% 2-2 P EEFERAT AL Ak (R KPR AR bR Bl R

Ffr mEER SOIEF  REeR SKORE £ gOFR REIEE BEeER SORHE

A REe)E

2012 0.029 0.003 0.398 -0.032 2012 0.096 0.017 0.326 -0.35
2013 0.03 0.004 0.392 -0.032 2013 0.091 0.013 0.303 -0.354
2014 0.032 0.002 0.375 0.005 2014 0.086 0.009 0.286 -0.138
2015 0.03 0.003 0.366 0.021 2015 0.079 0.013 0.251 -0.044
2016 0.028 0.004 0.342 0.023 2016 0.074 0.011 0.229 -0.065
2017 0.031 0.003 0.317 0.023 2017 0.072 0.014 0.201 -0.034
2018 0.033 0.003 0.308 0.022 2018 0.071 0.017 0.179 -0.003
2019 0.032 0.003 0.308 0.022 2019 0.061 0.011 0.171 0.028
2020 0.033 0.002 0.309 0.017 2020 0.057 0.008 0.17 -0.01

2021 0.033 0.002 0.279 0.02 2021 0.055 0.01 0.149 0.029

A fs)E

2012 0.076 0.028 0.14 0.06 2012 0.049 0.022 0.031 -0.112
2013 0.08 0.031 0.129 0.06 2013 0.048 0.019 0.035 -0.114
2014 0.084 0.024 0.127 0.042 2014 0.049 0.013 0.047 0.01

2015 0.086 0.031 0.127 0.046 2015 0.052 0.015 0.045 0.02

2016 0.084 0.033 0.112 0.057 2016 0.051 0.014 0.044 -0.003
2017 0.081 0.034 0.092 0.061 2017 0.054 0.017 0.042 0.003
2018 0.077 0.04 0.079 0.066 2018 0.057 0.019 0.048 0.009
2019 0.071 0.028 0.075 0.07 2019 0.05 0.012 0.043 0.015
2020 0.069 0.027 0.08 0.061 2020 0.049 0.01 0.035 0.013
2021 0.068 0.039 0.071 0.077 2021 0.05 0.017 0.03 0.016
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B3R 2-2 P RAEREAT ML AR G AR K TR AR AR R R
Ff SEER SGIEE RER RAER 6 ROE REITEF  BeR ROERHR

B[ LA
2012 0.047 0.016 0.125 0.034 2012 0.182 0.026 0.65 0.517
2013 0.05 0.016 0.112 -0.001 2013 0.174 0.028 0.619 0.551
2014 0.052 0.012 0.108 0.012 2014 0.174 0.02 0.533 0.271
2015 0.05 0.015 0.096 0.021 2015 0.171 0.029 0.468 0.226
2016 0.048 0.014 0.086 0.03 2016 0.165 0.027 0.444 0.194
2017 0.046 0.016 0.069 0.028 2017 0.174 0.026 0.431 0.173
2018 0.044 0.02 0.058 0.027 2018 0.183 0.032 0.41 0.152
2019 0.042 0.015 0.053 0.025 2019 0.209 0.025 0.4 0.131
2020 0.04 0.016 0.056 0.032 2020 0.231 0.019 0.41 0.102
2021 0.04 0.018 0.049 0.028 2021 0.237 0.022 0.409 0.111

222 REEMARKEREETIIE
2221 FEEMERKTE

BT o [ v AR AR AT L % (0 Sl R R KT FEAR AL, RAF N K S FERE AT L
2012-2021 R i A K, S5 R ER 2-3,

(D MTFIRE, AT G E SRR RGN R BK . AT 4 4 il
KFEKFREREMSG, 2021 FH LR G RAE RIEEBUAF) 0.826, 1 HABAT W IET
0.8. A& BT BEEBITIWAAES BT LSRR RIEEIE 2021 43
HiH 0.7, e R MRS, AT B AT H] 2021 ALK
JRIGHOIIET 0.6, JLHZHHMATI, HEE SRR R/ & T HAb s
ReAT. LTI, EFERRAT L Sk B Sl Fe AN Pt

(2) MBSk, 1Tl Mgt G R a2 Rk, mak, RE
FEL BT b % (0 < Rl R R K 7 5 T AR AT b, F R i JEE szt a2 vy T At
FEREAT L, HGESRAERIEEUA 2012 41 0.195 EFHF] 2021 £/ 0.333, &
FAE 2020 FIEE] 0.365. FAMATIL, BB EREEHKT EAES R
F X MT AL A 2 e b A AR H 0l AN 2012 £E 4 0.776 A1 0.652 T % 2021
11 0.826 A1 0.777. A & BITAEHES BTG SRR RARXT 218, —3&
SR R R R FRE B 2012 2149 0.752 F10.741 1T+ 28 2021 4£ 111 0.779 F10.767
WEEAT R B SRR B HOR ook bR AR L EhEOR, Hakt &Rl R Ta 5N
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2012 4E1#) 0.595 FTF3] 2014 4517 0.631, HJ5 &4 FI%, 3] 2018 4, X 5 0.511,
SRIGF] 2020 N _EFF 2R E SR 0.638, F—HEH XKIE RN 0.529. ]I, iF
TR SR 23 0 4 B PR AE B AT M A R N A AEAS 46 ) J

% 2-3 v [E AR REAT ML S 0 B A R KT B R

F i s e[ REEm fte)m LA
2012 0.776 0.595 0.741 0.652 0.752 0.195
2013 0.772 0.563 0.754 0.702 0.781 0.192
2014 0.784 0.631 0.790 0.720 0.810 0.348
2015 0.782 0.563 0.770 0.692 0.787 0.306
2016 0.789 0.545 0.777 0.730 0.799 0.345
2017 0.798 0.553 0.772 0.714 0.769 0.348
2018 0.799 0.511 0.746 0.687 0.747 0.301
2019 0.808 0.622 0.794 0.759 0.818 0.341
2020 0.817 0.638 0.780 0.794 0.839 0.365
2021 0.826 0.529 0.767 0.777 0.779 0.333

N
@N%&
N

=

\%\\
= D0\

09

K 2-12012-2021 FEFRE S FEREAT W4k th &k e K A% 5%

T E B FEREAT SR Gl R KRB I 8] A e —E =, N T
B T7 BT M O S o 22 S T AR B, FRATTE— 2B R I S AR M A A ——
R FE AR V11, %) 2012-2021 4F 8] 4= [ S B REAT Wl I 2% B G b R J 7K R T 43T
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F B Matlab #0042 il i R FE RS AT M SR €0 Gl R B KT I A% 2 B = 4 2R .
HE 2-1. EF o T 2012-2021 4F o E S AR REAT ML SR < UK K1 S Hesh 2
A, ATRAE -
(1)2013-2021 4F, FFEREAT b2t 4 i R JE 7K ST R Ak H 28 43 A7 0 S AR
A DX B BR S5 [ A # Bl o 20 FE 43 ) T 2012-2013 4F, 2014-2015 4. 2018-2019
% 2020-2021 A H DY R B HTE FEREALREEA, 2013-2015 F4E1E
TR FEEEYTR, 2016-2018 S T RE. BEEY K, 2019-2020 G418 N .
FEREAS /N G TT O, o [ R REAT SR G b R R KT B A A7 1) B A 2
ETtHES.
(2) B TR E SRR 4k G b R R IR Uk SRR 20 #r, LUk g 43 AT
W JREE T T ORI ) =0 AR I AR . BARTT S, 2012-2015 (8] 22 30 E g S5
e FEA7 IR XU 28 e, 22 2016-2021 4F I J A 2 T2 08 S g AN Mg 1) = I T 25
(EAFERMR, MR ETHES, HIR TP BERE A iR . 1 Fh s U 25 1) I
R, TEEFERAT LS SRR K I IR A I GRS AR AE, AR
T E R R R KA R AR R AT M 2 £ 4 K T
(3) ML MR IEG . aTLUEH, BEENRER, g2
[] 7 4 JEE (A Y, FR WA A [ A A JRe (1 o TR, AR T 2 23 A 8 e 3 5
R E mFERAT L S SRR BT RATIEZE G RS, 3 B R RIKT
= AT S KPR Z B R K
bk A e e TR (R TR R RE AR MK 2012-2021 AR R (bR UK
e, RIS SINAZ R BEAG TR, BIASIBER T AR (A AT b % 8 il R SR AT R AR
o RIUEXAERE SAERAT R G 0 S il R S I FB IR TS 3, dloriT ik
FERAGZEAT R K P AR AN, AR T RAT 38 RIS [FIRE B 1 3
R RS G E RS S (0 SRR R 58 % 2% (0 S RLIEURNE 28 1 B
SHERR7) = S i i 2 i BUN ol e (A B WY S e T 110 R
2012-2021 4 [A] BAR R FERRAT ISR A R KPR sy, AR R O TS
F, FBOFEIRNRIEAEAE R IEAIEA R, HWRA IR — BAFLE
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223 fEfRREEESR

*® 2-3 R E A REAT L B AT ML S 0 S Bl UR R 5 TR bR 2012-2021 SEEE IE 7]
WG HIE, $65 W BIRPREITTRREE o W] DU B SAT AL 4% th e il R e A7 AE —
FEREREHIREAR : AT MG Rl R FK T B AR e, AH LR RN 2 (B K
JEIKT 5 s (5 UM S e SR R K AN DL, BEAS 1 Hax Rt it — Dk .
WEEAT WA EOAE SR K iR e, DTSR T HAh = hr. IS mATILRIZR B[
DEAER BT R FEIKTI8 5 TA2AT Mk S (e 7 AT < R ) FE KT, DR T BELRS 7
AT e R R o S T < 2t g R ) DY A D7 T R JR AT A v, SRBIL T 4
TR o A g AT ML R 2R e TR M 2 (R B R AR XTI 55, S iZAT &R (5 1Y
ANBR < UK FE KT AL D, B SO &Rl AT ANREBE— 5Tt . BT
Mk Ry i R AT A, Hhar i Rl R A MR FR KT HR UG, B 5 2 it

B

*® 2-3 BATN SR LRl R AR IR I E R

7l LR fEY LR TR ik < i LR BB
_— 0.985 0.976 0.501 0.599
]
(32.180%) (31.891%) (16.364%) (19.566%)
. 0.763 0.224 0.882 0.543
RS
(31.635%) (9.279%) (36.582%) (22.504%)
0914 0.637 0.917 0.583
& m
(29.965%) (20.871%) (30.066%) (19.098%)
0.779 0.729 0.683 0.713
ROe)E
(26.825%) (25.103%) (23.523%) (24.548%)
0.890 0.637 0.984 0.625
[ts)R
(28.396%) (20.309%) (31.376%) (19.920%)
0.225 0.384 0.278 0.341
HLA
(18.313%) (31.286%) (22.670%) (27.732%)

X, PRI A SREER A, BT AR B S R A KT AR, BRI ARKR B
TH R T SR, U AR SKAR SR B ML ] B AT ML ABTARY o A AT M sk < R R 2 €
BRIV Ja T o B PR SR (e S, AR S B A I 47 b e < R o Jee AT
OB . AT ISR EBAETR R IRIKTAR, AR AT ML R SR 0 e Rl R R L
SN AL R L SR AR TR A KT - AR BAT ISR 5 TT A SR B 5B 2 1247k
SO B RUR R 55 1L, 4 Ja A SR U B H R AR 3 s 2 A8 DY AN St B /KT

22



ZRUCRRE R L 2 A 3

b BOSESO NN TR, HRRAKTEE, RRNAERA K
KPR E, B BRI ZAT WL SR R R R o A R AT ML SR EIE SR A 2
RTS8, 51247 ML 2R 015 DEMBR S R & /KT A ARIL S, ARRAR R
TACSRE S AR R T T ) o A, AT ASE A2 AT M o £ G il R R /KT idk — P i v e 4%
EPTE,  EAEREAT ML AT MV HR BB X0 AAT M £k € < R A PR ) 55 RN AR 5
[ i a7 s = /e TN T i 2 o1 W A W | A S A9 N
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$£ 38 PAZesHREMNNHESEEI TR ES
Aotz A

g S bR HEh B E mFE AR AT ML AICI R R I EE 5 ) 5, I S AR R AT LTS
ReVRHE PR EAMNIRE AR R GBS Rl R M E B 7 ). 7L/ T B = e e
AT S A R B KT R LB AR, S5 SR R, IR BEE SR 0y A 3G 0 = ke
REAT LIkt il R R AR AR B B THE 3, A7 b ia) St e b R R AP AR E B AR
SIS, HiXMEREY K. HILIE B4 &Rt mRE 1T L AR IR HE
SEMERSRAE K, X R BEAT MBIk HE 53 4F 20 L A e SRR oK . A4 5 T
il 5 B AN R R i FE REAT ML iR B b, £EAG b [ R R AT B HE 53 AF
SECHEVME R, ALY NGRESRE I A FEERT N 0T A & AT
M s UV RO Sk o U Fr it -, AN Al ), 2 FH b e REAREA T
IR ST AT A BB AR 1A &, 38 FH R BL-TOPSIS J5 ik K Bty HE A% A Y, &5t
2030 FFEAEET 2005 SRR IR T3 BRI 65% LA L RIEEE HAR, X [E & a1
B DT AT H AR AT BAR AL, R o A R 8 4 Rl 5 B R O AT 55 8] AR
R, MG <Rl ¥ A B2 L R O o L v RR B AT b 1) B I 22 S A SRS

3.1 TR HES E D BCE IR R

B CAT, 8 AR E AR IR 2 A R AT AT E I, Tl
BERAEL o LU AT BEVSI BB oim LA B A Rk SR N, AR S M, IEIEREAE
BEL S OUESE . BRSNS R TR 4 NME RS O SR O SRE N T
TRPR TR EROR, AT BRIEHE SRR, DV IEARRS, R, NfEEhs.
ARSI IR AR B PRI AT MY L 2 0 g KT BRI, AR EE BB DR HE DA, ]
U, ARSCHI SRR N TR R Y IE R bR R, P U ATA R R
W fabs B ¥V IE SR R . BAR MR 3-1.
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*® 3-1 BRIHETTE D BCiE bris &

15 HE TR FebR R
— B hag
AT j%g:;fﬁ EE
He¥RYH 77 & = [5]
BN SRR NAG)

HeME B

AN T4 5 EF
G st CTARIE S HD Er
VP GHETES (Pl TTE/A IR D E I
RS 4 (B GDP — LB &5 HE) EI
GHOBE (RIS D E

TSR AR L 7S K e FEAT MY L, AT 1t T T~ 45 O R HE T
BLo J3 52 COL HEBOER = (AT M, 72 B HBRASIE [0 B8, BT f A BRI HE 53
R K . SRR AT W= A B = ZER SRR REVRTE 9%, — MR OL T, RBIR
PR ERROR, BRAPS EAA RS . Rk, AT, ik BARECE BA
NRERTH 2 BRI AN ERR, SRR AR

ARUEEN, SRR IR E A A R, STE TR AT R RS AR
MG AR AR, SRIFIRIRA 2 5 R e / PRl Stk . fEE REVHZ S, 17
IME 2 — TRREFE A SO BRI Fa AR, IR E, AT I B A ATk, FEmkisRHE
PR 7E BE 0 AR K o BEURTH P o FEE 48 1) 2 SR RE VT B i 7= A8 1) — A ik
HEBCE, B T IR RHOA o 8 3 A8 J T[] Py e A 2 R LI 3 23 B DART DM E TE
RN A BN, SRR IR HE I R B R FR RS E , R MERAE, — ELREUE Semnan
JEA RS, SR Bl 2Rl St R A TR . AT RRIE Y PR B
TR, R BAZAT L AE F B BRI o7 Ll sy, ARRERY, s Atk
PRI, TP E & ECRTRE R BBk R R LA R JE U

SRS AR, SR SR REAT L R PSR L Rl R R B 51 5 S FE T RE,
HERAESIHE S AR RANG —, (Lt E SRR AT WA D SR 2 . 1)
o w, KRHSEETY. SOIESR . RSB TR IANTRbR R @R (4
RS, FEAR(EER, RATIGR A SRR, SR S KRR 5T .

H T rf B8O 2 (CEADs) R BE58 2022 48 K LUS AT W s
G55 TR JEU L A 2800 L DU 5 £ 4 R J5 U FE A AR DG b it i) w45, AR SC
Y 2012-2021 4 8] A [E 75 0K 5y REFEAT ML (W AH SSE R FdE A, el 10 4F[A]AH
KRBV BMER AT\ br 8 . AHRE R B ER SR (PESIHEE)
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R AR (CEADs) « (hE TMbGtitEE) o hak. B4,
AR R 12 PR VR A T, 7N s AR RE ML AR A P b 3 e %,
BT AR IR 3-2.

R 32 WRIAESTHE 7 iR A% 5

R 350 T ) S 4 JE
. . s BrRéERb .
. TEMR O RRURHTE  BRURVH IR ) TolkF e gL
P wms wms ma O gy PHACOT
= HE % 558 St 2%
% wiE oz
tCO, tce /(tCOx/tce) 1% . 1%
1% JT)
Fiil 268187.572  26628.050 10.327 0.7 3.1 0.3 0.339 0.9
== 79109.402  50433.640 1.583 2.5 7.8 3.2 0.103 6.0
E&E 61068.929  35282.700 1.728 1.8 4.6 1.6 0.081 2.4
BLJE  172667.659  65641.640 2.631 23 7.4 1.2 0.227 9.4
F4E  32253.681 21961.820 1.449 1.6 5.1 1.6 0.040 -1.4
FH 3 372988.277  28805.600 12.973 2.0 19.0 2.5 0.477 24.3

3.2 AT R AR E S ECEL 71

B, RABAGER N KR AR AT W st AR B, B0 RETS 7o i
FREAGELE T SR I 7 A E A AER P R . Bk =20

B—D MR X = (x,) 0, XH, n RIS,
m R AR BEAT ML IR HE DT AE 2 BC I PN T AR B, PP SR RO 2 PR R T
AR A 2R ek U R B \IRF AR bR, Blikn=6, m=8.

xll x12 xlm
X X X
21 22 2
X = " (3.1)
xnl xn2 ‘xnm

%, FR AT j AR

00 bR RME. BT RE AT AN TR T PR A AT M A ek
HHET1, fRbEENAR, ATCESZME T, #d%sl (3.2) brdEfusb 2
HHEPMERSRHE R (3.3)

xl.j —min xij

max x; — min X;

Ji=L2,..,n,j=12,...m (3.2)

Vi
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Horbr, max x, Al min x, 70 3R FERER (3.1 W SIFEAR I SR AE AT )
fE.

Y Vo o Vim
Y= Yoo Voo o Vo (3.3)
ynl yn2 b ynm

BT MEINAUERE . BRI E R BCR M E EVEAE, X B PR T AN
BT LAIX 430 i G WAL = A2 1) E A 22, AR SC a8 R BOETRAL . fH =X
(3.4) FRAFH i MTAE j DMEIRAEN KIS FEREAT W% 38 s FAJLLE p, ;. H13
(3.5) FRAFE j MEWBEH,, IHEER (3.6 KEH j MR W, : &
G, PAFIMBERE (3.7) o Horb, 55 ANEEE B KBUEA T 0~1, UE
TARPRHIZE R, RS, ZARFRAEAT ML B 22 RO, 0 PA 45 RS i
K 5 j AMRERIRA W, BB T 0~1, BBUE BB Z SR AR 2L (5 B &

BOR, HRBUEET %, WUz AR foa -G B, £ iEbs ik RN
T A ER

py === i=12,.,nj=12,..m (3.4)
Zyz/
i=1
1 n . .
Hj =_E Dy lnpi]. i=12,..,nj=12,...m (3.5
l—Hj )
wW,=———,] =1,2,...m (3.6)
m_zH]
=]
Yo Ve oo Vim || W o .. 0 2 Zip e iy
7 Yo Yo oo Yo || O ow, .. 0 _ Zy1 Zyy e Iy (3.7)
ynl yn2 ynm O 0 Wm an Zn2 an

Hk, BT hpsER: (3.7) , 12 TOPSIS i3k 153 75 K a#E Re AT kg i
TR E . BAR PP
S Wl (3.8) M (3.9) MG /NKATI B TT

i

HIEf AT &
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(BB d Fld

Z\/Z?:I(Zl'j _Zj+)2’i=1929---9n (3.8)
7=\/Z:l:l(zii_Zji)zvizl,z,...,n (39)
Z..Jr S {Zij}’zj_ =1gi<n " {Zz/ },(i =1,2,...,n)

B TN KAT AT R E R AR T RAEE 4 M d,, B (3.10)

D=9 i—12..n (3.10)
d’+d;
P= ic12..n (3.11)
2D,
in1
—30, R EVEN TR bR AT BB HE BT RIS AR R, 45 PRI e bR K
KERFE . Bk WiP:

H—D RPN IER SRR R B WFEE 2570 S HRP A, IR
BT, T, NS5, T AL FSIPEME, S S, 8=

EhsEE, Ty Ty 8 —EARHENAE, 2, NS5 SR T S 40 206 A
A 2 7350 & B BR/IMBE A ERKARL, P ORI R RE PPN R BRI K (0 R F 4L

PSR
_+_
rij:Arm—pAmax (3.12)
+p%ll}€
T _T T
/\EP’ 10: 20 0’ l= . j’ Ai'=]:0_1—;'|
So 2 Sj y ‘ y

Bb: MRERBERE, BT (3.13) RGN IRFR KB

r=— Z,,] 0,1,2,...m (3.13)
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3.3 AT B HESR (E R EAREY

HAT MBI AHE ST AT A B LB (311D, 38 B s ST AR AZ B AL 3R A5 /S K
FAEREAT M BRI HE DR BC . Bedk o =28
S DR 2021 SE s R, BOE RK 9 SRR L L T B,

I (3.14) 3R15 2022 4% 2030 SERREREEEL FFEER G o b, Lo « Loy M Loz
SN E 2005 . 2021 4 K 2030 SERRGRE, @ AN 2005 45, A [E 2030

RSB TR B R
—1—9/IM=1—9/—12005*(1_“) (3.14)
12021 12()21

FH o B (3.15) R EE  FaidiE CER,, 4k (3.16) 3k

AR 9 FEIh BRI HE B &2 CER, GDP,, N [E 2021 £\ GDP &, PN
KA GDP K2

CERt — GD})ZO21 *(1+p)t 2021 *I *qt72021 (315)

2021

2030
t= 2021 f

CER=Y (3.16)

F=oP: N (3.17) FREEAK 9 i EEFEREAT MR AE S B CER ey
3 (3.18) SRIGAK 9 FF/N KEFEREAT W& B s & CER, .
CER, ... = CER*b (3.17)

CER, =P *CER,,

—— AN

(3.18)
Horb, b AR FEREAT WAL B BRI HE DR BT AL .
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£ 4E KEERS D

Z XA EES), WIE 2022-2030 FFHE GDPFEIHHE A 5%, Bl p=5%.
MRS O EVE S E K A E vk H AR R IR (2022) ), 2021 4 [E R AR
JE£ H 2005 £E B 50.8%, T Lygs /gy =1/(1-0.508) , 445 2030 4R 3% H 2005
TR 65% L B E bR, BULTIR, Wa=0.65, B (3.14) 3ffHq=0.037,
0 (3.15) fIxt (3.16) 3k CER N 51719.278 Jilli. WRIEE RS H.  (HF
HGiitE%) o CREBRATEIEE (CEADs) ) « (FETMSH4EL) |
2, [E 2R 2SR, SR 2012-2021 fEERERE AT LS HABAT ML M S FR AR B
- HAE A . ZE AR HRBCR B 2 71 0 986275.29 75 tCO2 H1970506.61 3 tCO2,
REVRTH P2 M 20 79N 228753.45 J5 tce A1 429615.98 J7 tee, REVRITH Dby 30 i
BB 3R 4.31 F12.26, TV IIAE &7 EEISAE 739008 11%H0 89%, 4k 1M 1 Tk
PRAHE ST 2 B B R SR AT TR R R AT ML A A BRI ST AT BT AR, B 5=50.03%,
M (3.17) R EFERAT WL BB HE & CER e N 25873.217 J3

4.1 1T R RHER(E

BT AR RAT BRI HE DT BT, IRAT /N KA BEAT WA HE 9T AR 20 B
L], I B R B AR R RGN K s AR BEAT ML BR R HE ST AR 7 S, 45 R R
4-1o NFEFXILE, FRMax 5K E 2, X B AT APk JE U A
ARAEFEN (ERERD =6, m=4) FRREFRAT WA TES
Bl 53E, ARMIK 4-1.
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R 4-1 FFEREAT MBI DT

17l i e e[ HoglE  AAs)E FH
YN\ L5 4 R D) i
TR DT E 53/ % 2591 12.76 7.53 18.08 3.93 31.80
T Ak 543 BL/ 73 tCO2 6703.751  3301.423  1948.253  4677.878 1016.817  8227.683
NN LR S R
BRI TR E 5L/ % 21.60 14.12 8.09 16.71 5.65 33.82
WieIskHE & 43 BiL/ /3 tCOa 5588.615 3653298  2093.143 4323415 1461.837  8750.322

TR B PNGEERE N, BRI AT HE ST B i T A
VUK SRR AT o B AAT ML A AT MK B slcHE 53 AT Ee il 53531 > 33.82%F1 21.6%.,
TR EREREAT B HE TTAT 0 =4y 2 —, BRIRHEEL 43 B 8750.322
JiM, 5588.615 Jimi; B0 & JRAT M ANAL AT B gk HE T AR LU A 30l R 16.71%
A 14.12%, , ZFHZ ML EFEREAT WARIRAF AR =70 2 —,  BigdE &) )
N 4323.415 3, 3653.298 i AREmATIL. A O & mAT WA m AR R AT ML
BHE ST AT LU AR, 2058 8.09%A1 5.65%, —FBRISHETTAT 2 Mt mkERE
P43 2 —, BRIEHER 430N 2093.143 Jil, 1461.837 Jilli, Hkn] i,
FE AT MR AT M FE T FE REA T M AR Bt 7 70 5 2 v Bl AT 55 i

23 €5, G R 5 D) N 35 5 ) v R REA T ML B IRCHE BT AT 23 BiC » I SR il SR I J 7S
R FEREAT MBI HE BT AT K /ANIUT 5% R B AL, A0 S AT BIIHE 5T RN,
B2, PR TTE EGIHE m 2O AT R (33.82%) , AT (21.60%),
g ET (16.71%) , 2Tk (14.12%) , JE&ETlk (8.09%) , Ak
GBI (5.65%) o HHILATH,, SFEREAT \BRIEAE DT A1 43 e 06 209 N\ £ 5 4 il
JEI, % e 4 b e BE A BCHE IE iR FE RRAT L ARG 2L

NG EEFEN S, k. EERATL. A eSSBS BT LA
P ANAT Y AR B RCHE 53 4 73 FiC He A5 B Bl 53 4735 HH AN [F) 2 e 0 K. A N 4%
ARG, mFEREAT Ml P SRR HE 57 AT X St 2 G il 23 Sl SR B LB A [ PR SRR
SR S Al KPR AT BT AR SR BRI TAT LU B K. Forh, A g @ A7 sk
AL B HE ST LL B INIC  R35, 73 A3 1.72%80 2.02%,  BRysHE= 7 A3
I 445.019 J3WEFT 522.639 Jiml; LT L DYTRER (e R AR PR E A By, 3R
R ZAT LSt B KPR, 5 ECHRAR B BcHE STAT 3 00 BiciscHE 51403 n i
HA AT, BB IN 1.36%, BRIEAFEIG N 351.876 5, Xf b vl &n L
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OGN REOAEFF TR E AN S, RHGOERACHE, BN
B ST s ARG BAT MBI ST ISR B R, LI I 0.56%, BRI
HEEIE N 144.890 Jiml, ZAT RIS, (O G A bR B Ab T 25KF, LRk
SRR A K.

R0 G R PEAR T A AT B SR AT W BR DR HE B AT o g9\ SR 65 4 i 5
SR T R A B ST, A A AT BRI ST AR PR R BRI
U ELHI A 25.91 %K 2 21.6%, Bt 5K 6703.751 J5MIFEAK 2 5588.615
i, BT 1115136 Jii. g543 2 Hl R GOE e inEB%, Bpgk
Al K T =, DR KM PR L B Rl AT o 2 & IR AT ML B sk BT AT i I 2
WIHE T LLAI A 18.08% &R A 16.71%, BicisHE R H i oK 4677.878 J5Mif&fIk 42
4323.415 JiWli, BEMK T 354.463 Jilli, MR 2 Hds nl AL gt 0 R ARAREAS, 17
W LRGSR m, BAR T IZAT WA ST . ik, SRR sk
RlKSP 22 7 5 AT R IR B 2 e, 2 R R R AT L (R B HE BT AT 43 T
AN NS 4 R UL R B IR B AT 23 B SE IR 255 B, B B i FE REAT ML Bk
HETTAT B ARG R T SRR B e B2 mb (R B XU

4.2 1T RRRREE R R IR

SCUESS SRR, 2 O SR FI 22 1 2 PP A R BRI AR B AT ML A
BRI ST T, H OO RN S B AN — B Tk, it
PR S R SRR, S AT ML B i HE 22 S A SRS

42.1 FEERILE

HTH 3283, B G -R (3.6) FHEFEATWBRHE T T IR R
H, #RNFE 42,

ARG . RRIEYA T A L RRVEA SR AT TN A o5 H X ke
REAT M BicIkHE AT 40 B B A S LM o L rp, BRI 24T 3 i 5 el K 19 /2 g
VST PR L, AL 23.47%. A ABRHRBCRE A RE VR S B sk 51
RSB RIRR, AU 2 50N 13.18% 1 12.99%, 3 % ik 54T 7 Bl 2 A
7 55 B A B o TG INE /5 LUALE S 5.93%, TEPUANRFR Hh 52 A /)
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(E LTI HE AT 2 e B2 i S ] 20 . (R, FEHEE R R AR AT WA e AL AR
i, ROK R ERHECR . BEIRY P REURTY PR AN T e S L
FU AT BRI HEAZ AT 55 o

L0, 4 R S MRV BB RCHE 53 4T 70 TG 1) e BB IR 3R o St 4 i 3 DU i AR
32 P JE AT b T AN B, St G S ) ST T U A At S )
BFR A IFAUE 20 BN 44.44%. 26.17%F1 29.40%, (04 RlR 210 58 0 T ke
REAT VS Bt B B S PR A

SHOGE IR O ERNAZ OFEbR . TES O EmE N, SEOE5. SO,
B R AN S 3 R FR AR AL EE 0 A 15.13%- 7.38%- 12.76%F1 9.16%, W] WLkt
B OREAT M A I 22 S MR dR R, X B BT AT 3 BC UM B K o OR BRI BT AT 43
[ RN P T ot PR ek e =L AL S QTR 2o 1=y 1y S 4 NP1 < e =
X R YAE DA 3 O IR S MR AN R o 4, BRG] 32 Sdad [a) = AR REAT L
POSUE OT b B S 0 S REBOR H bR BRI AE, S (ESR A S (B BB m AR e AT
MV IR IBHEVE PR A 78 /0 RIS R, S 6 4 Al R PRI HEAE F R v 55 2815
SR ARV ANE B R AT, AR St g R 5 R BRI RE L4, MELLE
AN BRI AU o

R 4-2 TP E R REAT WAR YR HE SRR PR ASUE K SRR

J ) Ei=2n FEbRALE G E Y REPRFIES

TR R 2 13.18% 0.858

o TR ) 26.17%
“ RelRiH T a2 12.99% 0.922
RE R TH PR iR 23.47% 0.851

B R R ) 29.40%
* Tk 3 hn{E & Lk 5.93% 0.907
FE (DWAE S 15.13% 1.000
SEAFS T ERTTE/A BRTE)D 7.38% 0.779

0 4 i J ) R4 A GDP B AR 5 44.44%
12.76% 0.859

tt)

SR (BB S ED 9.16% 0.694

422 IBIRREBFEKEST
BARALE TR, SR SRl SR EE ST I i EE K &R, Hett
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