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Abstract

Since the reform and opening up, with the continuous improvement of
industrialization and the acceleration of urbanization. However, the
consumption of a large amount of chemical energy such as coal and
petroleum brought about by the traditional ' extensive ' economic growth
model has caused greenhouse gases represented by carbon dioxide to pose a
severe challenge to the ecological environment. With the transformation of
economic growth mode and the transformation of economic development
mode, the green and low-carbon transformation of economy is not only the
demand of environment, but also the necessity of high-quality development.
As the main driving force and basic requirement for achieving high-quality
development in the new era, low-carbon economic transformation has
become a key link in promoting high-quality development. The fiscal and
taxation system is often closely related to the major national strategies and
economic development trends. the fiscal decentralization system not only
shows that local governments enjoy different degrees of fiscal autonomy,
but also has an impact on the rational allocation of financial resources.
Therefore, fully effective and reasonable release of the dividends of fiscal
decentralization system to reduce carbon emissions will be conducive to
low-carbon economic transformation in the long run. In addition, with the
in-depth implementation of the green low-carbon transformation strategy,

the fiscal decentralization system will gradually expand its preference for
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local government fiscal science and technology expenditure
behavior.Specifically, green technology innovation is increasingly becoming
an 1important driving force for low-carbon economic development.
Technological innovation is inseparable from the support of the government.
As the basic means of government innovation, fiscal expenditure on science
and technology will affect the process and quality of green technology
innovation to a large extent, and then indirectly affect the low-carbon
transformation of the economy. Therefore, from the perspective of fiscal
decentralization, this paper attempts to incorporate fiscal decentralization,
fiscal expenditure on science and technology and economic low-carbon
transformation into a unified research framework. On the basis of discussing
the direct impact of fiscal decentralization on economic low-carbon
transformation, this paper introduces the interaction term of fiscal
decentralization and fiscal expenditure on science and technology to
investigate whether local governments ' investment in fiscal expenditure on
science and technology can exert a synergistic effect on economic
low-carbon transformation while fiscal decentralization plays a role. That is
to say, from the perspective of the transmission mechanism of
institution-behavior-goal, this paper further explores fiscal decentralization
and economic low-carbon transformation in China. In order to enrich the
theoretical system between China 's fiscal decentralization and economic

low-carbon transformation under the new normal of economy.
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This paper is divided into six major parts for discussion, first of
all, the first part of the introduction of the research background. Clarif
ing the problems to be studied, then introduces the content and frame
work of this paper's research, the research ideas and research methodo
logy; secondly, the second part of the combing of the literature and e
conomic low-carbon transition, the definition of relevant concepts, and

elaboration of theoretical foundations. Next, the third part analyzes an
d explains the process of fiscal decentralization system with technolog
y expenditures, and the status quo of economic low-carbon transition;
then the fourth part analyzes the influence mechanism and puts forwar
d two research hypotheses; the fifth part is based on the balanced pan
el data of 271 prefecture-levels in China from 2012 to 2021, and anal
yzes the influence mechanism between fiscal decentralization, fiscal sci
ence and technology expenditures and economic low-carbon transition.
Based on the balanced panel data of 271 prefecture-levels in China fr
om 2012 to 2021, the fifth part of the study analyzes the empirical e
vidence of this topic, and economic low-carbon transition and tests the
hypotheses; finally, the sixth part put the main conclusions and offer
policy recommendations.

The main conclusions of this paper are as follows : (1) Taking 271
prefecture-level cities as samples, fiscal expenditure decentralization has

significantly promoted the low-carbon transformation of the economy ; (2)
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From the perspective of transmission mechanism, the fiscal expenditure
decentralization system can play a role in promoting low-carbon economic
transformation through fiscal expenditure on science and technology.
Thirdly, from the results of sub-regional heterogeneity test, the impact of
fiscal expenditure decentralization on economic low-carbon transformation
shows regional heterogeneity, and the heterogeneity in the western region is
the most obvious. According to the conclusion, this paper puts forward three
suggestions : (1) promote the construction of fiscal decentralization system
to better promote green economic development ; (2)Strengthen scientific
and technological innovation and continuously improve energy efficiency ;
(3)Strengthen residents ' low-carbon awareness and advocate low-carbon
lifestyle.

Keywords:Fiscal decentralization;Fiscal expenditure on science and

technology;Low-carbon transition of the economy.
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U R S BcHEBCZ IR A7 LR S P (2 1k ) A 50 N L2544, 1M Shan et
al. (2021) NBGIEH X P R AR U BT,

4. WA B 22 b U T8 o B 80™ AR 5

X BHBA AR (2021) 18I 5 B LS F 0 ALK A2 LR T 1 38 I BB Rk,
RIMAERS HLIUAIAE F T A B0 AL 2 d st ) 55 R 58 0 A4 FH 2 25 R i B Hl T iy 384
N EEENTAYT (2021) ) FH A8 G THT RS B 50 0 IO HA 45 460 %ot B HE LI 52
LAt U, 45 R IARS B A 33 AT Dod e 3 B e 805 — R 3 sl D s
o RGN (2021) BRI GETEA B2 AR08, B BUE
B B AN HT 7K T 1 H0 R PR BRI S, M7 BURFIX R “ R BT S IR SR
Dl b T B AR XRS5 s T E 225 (20200 YN SE /4 (1 & 484 B T 1h
AL — EOA B 5 e ™ . Khan etal. (2021) 25 VS5 T+ G000 A SEAIE 7 #r
T IXEIWBUE R JIEH TR VTSN N, IR R I PO IX e
L AL SR TR R A T BTSN A, AR A DX DU = b 45 W T 5 e
GBS E AR
2. 1. 2 B AN TH A BUR 3 32 HH B MR AR S5 B 5T

KT BB W BB S2 H s, S8R B, 5 BEAZAE PR [ (R 00
1 P73 B o Al a3 I BBORH S H 7K P

FATE (2011) PONBHER AR F A5 A LA o ws, PRI B BURT LA
PR BURBHE AN I B (2013) BRI TBUAETH I,
M T7 BURF 2 R BRI SN, A8 S IR N BIAT Dy, B 77 SR 18] ) 5% 547
fES— R L HI G PR REAE ™ . FAMRISEAS (2015) IR HE— 25 1 AT BUK
A B T 5 it 77 W BORHRE SCH KSF, BEIAE — e AR bt 2 30 7 UM B 511
JEWC . B (2017) FIFH 2009—2014 4F 148 2% B BOHE BAR A5 1 T By
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RUAT AR R S H BN, AH ERE R S HS (38 n U5 A% TR AR BOR 0T b 7 1 s 4 22
R AR (2017) MIFEFUCSCA M A BATHITT, RIUAEE A2 et
77 BUMRHE I, T BUSON 73 B0 2 Hih 7 RN o ibah, %
R (20200 MG JZ AT T8 BUR A BURHSE 5 Al B R G158 1) 5% 2R 9045 IV BORH%
SN BB FE S B RHEER, Rk — D5 W BB SR T S 1B
A BHE B 10 R B R
2. W B2 H ik W0 R S H 7K P

JO TG R NS 5 (2012) B A48 (2012) 38 I BIF 7T #0753 Y 7 4 ME GDP 385K 119 3% T
WURh BEAR T 0 5 BURT 22 1 B3 Y 2 PR AR B B BN I BN, i IX Py Al
MORF A S, 38 A P e e A S Y TR AR 5% (2015) TR 2008
—2012 ROV = 11524 0 508 BAIE H T A B 2 4] Al B BN Sk R 4
(2016 FIJ F 3t 2% 7 B0 1) 222 250 25 2% 1) TEDASASS 2R A 6 45 HH VA 50 23 ok 41 it b 77
BUR S RHEIIE R A3 55 R, AEARE 1 X P I SR T 1 5 BURF S ELAR A R 4
g PR (2018) B FRFFUR L, RINA BB 40 il )5 T BB 12
ONBEINJE BRIAE T, WO 0o A ASE A5 1 7 SBURF AT 1) T~ 184 I 66 35 300 1) 190 H 3 N T k2>
FHEA N, BE 2% (2022) 32 DEA-Tobit #2200 1 7 O RS 3\ 2k
AT I BE TR I B o UGS H 7 BURT RHE N1 HHAE BURT 18] 56 4 I R rh el g o i
ML TR, ST BURY KX G5 KA B s E A AR N, T
Br G RHE SR BN, PS4 R W ECRH BN R R
2.1. 3 ZF R XMR

— SRR, BRAE P AR R AR N R BHRRR L . YRT RS T
AR B RO BIE 90 2 293 S LA R LA 49
1. T AN AR 50 RO BRI 48 G A e 1

GBS (2021) LB RIS T80 GAEWT T8 g sk 6 Y 1 [R] B 2
TR R T EAR R (R DGR G« FEMA IR 2R 25 1) J Y o TR S (2021) AN <=4
BIAEP=. TG LES AT B A B RHKIT A5 i X St R s m ', Fh
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BEAMEA 23 MAT L Z T R, IR AT B T TS (20210 ML il ARAR
5 (2022) MIBIRER AT AN FAT I A BB B, DL R T I R
A7k A5 2 RUBER 22 5 A B e B e T T 7
2. IR R R RO R 3R

FRS (20100 FEFIXTECTH Divisia FEEOMIREE, 12 CO2 HEROU K 240 RNy
11 AR KN A 2 A IR TR, JF45 B CO2 HEBCE T R i 25 E AKX A 22 U T Tl A6 1)
REVRFI AR 3 i, BT ULIHe 7 A g D B ™ . ShIgARSE (2017) % T
RIS M s T AR B R R PP TR A A R T I8 I GTS 2 18] 7 M B AR L 45 R kAT
o 28 22 SO0 AT, ORI SRR . BHERAR AR R A E s B (sl R R
AL AR (2010 T3 7= b 2H S 25 B M 28 AR B B £ D 3t R AWORE DR 90
BeAh, IRIEFE (2012) 83 Laspeyres 5070l ik fs i REVREE AL . TTREHIR
2GR AR AT NS I 4 AR B R E R, MARARESE (2017) @I BT
il ™' Wang 4§ (2022) JIHEVERORGURT . MEEEET (2019 BUGSESFAT A
(VI 0 5 IR 1 2 3T A S S 5 SR A R A 2 G B B 9
3. e GRARBH AT R FE 7 125

FELGHRBACT B L, Z2F AN R EITW f T, — Rl @ iabr ik &
A BRI R EE R, nZkEE (2017) MIEAKC TR R 5N 9 K7 TR 2 45
Pk R B PR, MK (20200 MRBRHEEUK T KBRS H 1k R
B B R BE ) =AM B AP R R ™ o R N — i hn iR 2R 4
(2012) BRAEF=J3™ . MRS (2011) BREFBGRE™ . foR5% (2013) Tk BHR
V5 YA B I BE 2 DA B 20
2.1. 4 SCRRIRTE

g b, REVFZ BN B S G PR T W B0 B W BURHSC
2 TR KPP AE L5 RBEAT 1 e rigiiE, FFARIEA R FERE A AT 1 A=A iR F Tk
R, RNASCHIF TSR TR KM SHE & L HEAEE BB BURHE SCH
SR N =F R RMANB G —HIHESR S, ARG, B i
JEH SR, ARKFRFE b oo midh 77 BUR IR SE 547 877 1), 7 BURE N A
DRI AL AL S R SR AR, BRI AR MR B IR e PR R A AT, 2
MAEZ G 22 K 5 AE AR ORI I 1) 22 4 55 4 A AR 20 X 2 BRI Bk 2 2 7
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SN, DAL, AR U B RO G2 BRI e L RS20 PP NLIZ 5 FEBURFAT N A R . %
=FHBANG—HERE AL, AR T RSB BRSO . S5 3 =
H A HA LR, NEFRIFBURIARE, I BRIBCOH R, Hsa
Drar IR L A 2 1t R

2. 2SR E

2.2.1 MBS

WA BT BOR FR N E X SR B I VR JE A SRIBURPRE — € I AL FHAUKSC
H ST RS 2 T BURT, T3 b 7 BURF A S7 A0 ) TR S H FARS AN &5 440 1 2 O BUA
KR MARAS B e 1 A e 537 AR B E B R . S RAKIRRINAAAE,
B BT 7025 8 2, MU T RBURE, $75 BUR S BESE 4T 1 4% X A S RS 47
EVRR B A5 TR R H, REN R BB S G s R0 2 77 i
AR S5 Bhas, A RER T it RAIAR R o X AN FRSRAL I BUR R UL, L
I RUE S BUR T 1 W LG 2R i DU PR 2 2 AN AR T, DR I 8 o3 O 2 LA i
FE SR S T BORRTIRHE, BIBUAER N AT —HBOk, #J7
BUR BRSBTS A EZmxy g, 23R BT, AR EREORE H
N, XA ESCORE & T a5t B, Ak 5105 MW BC &, #
TR T AR G 1 o [ S B B IRy (R 0 OS5 T DR B 7 35 B
I R JEAT BUMHRBE 55— J7 THIX M 7 BUR B 51U Ol £E L GDP %O I E
AEZHIE S, HWO5E R T REEESNHE, £ 2R E Bl r sk,
RS, PE MBI BGE 5 i REBUF £ B B RS
LD TGS, BB TEZ A BUR, B 1994 54 112Uk 3L v 7 B il IF
FEABHL 5 R 24, X5 BUR X 38k BEATI X 8] 56 547 8 (077 307 A4 TR
TEFON o AE A RS E K P SRR R T, B P 1 A A SR BUR 5
SR E BT R SRR e T RESISS . BT Y 1 2 BV O B
AWEERZ)G, BEE 1994 FRE HLWL T 0B, FFE S R 1R] B Wook 5
BEAT A AT 58 3 o 3K A2 S0 5 UG AE X 38PN )8 B 75 2 DA B AN [ 3 X T [ 5 4
AT TR i)z 52 .
2.2.2 MBIRHR

WBRHSE AR BUR N T SCRRHEG R R, AERHSEE Ad s i de gy Al
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BRE. FUFENUMI Y &3k, Horh, BB R TR A S, SRR Y
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R o st BRI AR A BOAE 4 107 3 I B AR B R AR P T T
AR S U B RO S . MM ZE 7R, Bl Sk 2 B R A
Pk, R AR AR QB B SRR R R E B M AT
IS BRI FOR S B R g AR R AR 152t M i,
I LAAS S o 0 BORH R S R AR — A SE TR T IR SRR S, B SO B
ELPEVE A OB S
2.2. 3 B RERER

T2 T T AN ], T DA 20 B B 03X — M I AT 05 T B
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BRI IR . IR F X B TR0, R—METHERIESERS T, LR
ASTRHERONT RE R RE A E 2 H I, SCBLEE RSk S 2005 2 J S he A A R B AR
TRTIAS - Gl MBS R 20 T A5 R A A TR AR 1 3 2 G R 4%, 2012)
1651, SRUIET SRR SR EAT E I, BT LA B2 BB A v DLBE AR, A
TSR B R LA S R R R, IR B R . ST I TR B2
A E RIS G, BN, RESSHITHERECRNARINE, Hib
TARFEERF A B EESE RN, T HRE RS LRIT RS, 4
FIALEI AT 0h T Rk B SRk, A AT 5000 28 T2 355 7 IR B G Y, Tl TR
RS, U S A SRR . op [ (B 20 H AR 1E 2 T PR
FERE A TEREE LR, X R ARACE =G, A DK . S
MR AER RN Z R, A ANk E S Bea SRS R, E AU R
Fty e Sk b5 45 TBCRF ) 25 FE- P Bl A A0, 538 e D 5 3 0 PR 2 72 0 7K P 3 11
PSR (2017) 23545 th AR IR B AN O T a5 44 R B L SRV 57 T 247
L5 AR 0061, S 5 741 B 7 THT AT B, AN 20 P e 20 T A 70

2.3 IRGEA

2. 3.1 M5 BEiL
L. B —RI B R
AR B A RS AE Samuelson (1954) O H A SRy RS 5 Mia A,
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H4: Tiebout (1956) 19, Musgrave (1959) 121, Qates (1972) UL 24 KWy
SR ZERFEIIEMBER TAEA LY R R B, MO BUNAFAE R &
PP S BUR Z AT SR B A IE W i, DAIRE 2 A AR B A 3 FH 75 5K, SEAR AR e R AR
i@, F, Tiebout (1956) WOER KM (M7 SCHIIAEREFRR) Hhag i “ F i
B B, BRAERGZ2BEHRANENT, LR A 55T 235
NS IR S P i ff >R 28 3R A W DX, T b 77 BURF AR ASE T v SR BSURT B T R A e e R A
o, ATRUNE R RA RCR M AL i 5 IRkSS, B ERARFR], SeBlAMIX A
RS S ik . Tiebout (1956) RO@E I £ S FRARA AR, Shykh 77 BURFAZTE I &
PR T B FEISKIE . BEJS, Musgrave (1959) MIMEH) = KHERAE M FE R,
S UG T rh SRR R DT BUR % H AR A BV AV . AR R AR AU N
ST, T BUR B 7o 1O 1 HE DA R e i A& 5, BN s
VEBRAS 1 77 BURYRN B A B 20, B DA P S0 R S ey v e £ B, T 7
BUR AT RBUR B T A= B, 56 A B T & B AR I 4 e Al s RAR A
IR, P DAE BRURAC B 7 UM B &A1, 3E— P, Oates (1972)
P2 CFBORFRE S — iy, i — RIUEE 13 BRI BUE B, BIARE A
BRI, T BURF B BE A L7 it s ok B i S AERCREL L b et [ e 22 AL
P T SR B R ARRCE T SR A T DASEIm SRR S, T R OWAC
MTRACHISECE, $G0EE RARA], AR & 3B Bk, BRI HUE
HEEH, AW B 6 A RV BUR i WS (A LWt SEBUARA (14 B KAL)
] AT T A BERIE .
2. B A B BGER

B EIBCRR, FT “USRBUN” FRBER N 1 BRSO BU R
BN RS FE S0 2 . 7RSS AR B BRI b, BUR H ARSI B 2
JE Refmts BT RARFI K v, SR IR A U ER G e B, T BRI
G0N MR, PTRES I T UM IE SR i KA 5 s BRAR R e KA H AR AN —
B, WMLLERF—. Weingast 255% 3 RR S AR BB T, HEUNE
AT AN o3 M, FESINBURI AR AL LA R T BUR B R “ S 470,
B35 AR T80 5 i, D7 BURE B G H TR B R A R IR B B AR T A 2
NIRRT, A TR B SR RE . ISR — e E ATy, ARFEEUR A AL
|7 BUR 2 8] 7] B 237 AR AR SE S+ AT 9, T B B i e A — 8 RE b Ty
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VR BIRBEBUATRY . BIRE, MILE—RIMBBEL®, 5 AR BB
VS TSI D £ 52 HH R0 BT 1 7 BURFAT 0t 2 B3 1 52

bt AR R B T DA SR SR AR, SR Rt LR A s, — e
FAR T BUN e ST 8RR e CORMKIMES” , MaRFEEK. 4
O, ST RN 4 g, EoIETAESCHERNERT, Kk, K
B R SR S FRARAE B % AR R P W L BT INOR, 456 58 AW B B G T 4 H
3 77 UG 1B A ZE BRI AR L LA A a8 AT, BRI, FEZ4EREST B IE IR,
HOTTBURE A B AT AE 2 BHRBRAG K R U ZE LLERBE 5 5, T HESD 2 UH IR L AL
2.3. 2 SVERIEERIL

AR SRR R AR ZE RS, R — N NE— BN BAT B AR SR AL 53— A
N —BE N2 25 R L5 A (2023) 67, e BLSGTE AN 1) B Sidgwick
Henry (1901) , REMbIFAR EESR MMM S, ERMAE (BUAZ T E )
—A R AN NI E A BRI AN TARAE P A S LR X AL 2 K DTk
Sidgwick (1901) KR, HILFUABIKHRIMEIE. 2 J5 SIS 1)K i 3 2
2[5 7 =/ HrEk: Alfred Marshall (1890) . Arthur Cecil Pigou (1920) . Coase (1960).

SRERINN, B RGN ES BRI - DSEUR. fhTE (&5
PRI R T AMBARGE N AT S, TR RESEAT VTR, Bl
AN Et R da “ AR T 7 M — BROR S il BRI &R 0% 7, 11 i 1 P 2 5 sk
FEAR R T A A AR BRI, HGRAE RNAETF” « HDEUR 4 E LK)
SR BRI AN, 0T SN R e ORI o 1920 4, G 7E DK
IR R EX AN AT, R TAMBAZRTRIRES, IR MARRIZ T 1 A
FEH R R AR AL /3 TH, S ZESE R RIRICE, AR “BAN
T, BURRIMEOEAESG. EiZEENTES T, EARE T ‘s, /
BURFREG Y ARSI B 255 T [l kLo P2 AR BN AT, “JRETE L™ AR HE D9
PRAR AN IR SR A T — SR g . RHITIRAE 1937 AR G Ryt A
1960 R KM Chhoz A B Y , MPK MBS HER] T — AN Hrs B, (EBIAE 5 %
AR DA ARG, BN U 58 M v @ A A EAT T RGRE, I
P T EAN RHE R, RIEBOR BN, A2 5307 el B kA,
A oy AR B RN 0, TS — DN AEW AT DUX R, &5 5 )
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ARAE /NS, WAL B IEVE R s = 85940, SO 75 ZEBUR IR AR i
PRANEE T 2 R R )

AT AN E TS, BEE DAL R AR S i, H AT — AL BRHRBUT
ORI = S B IR I RE /T, 77 AR IR = A AT RE 2 S BUURALAL 5
RIEPOK P BT AR . WAMEIE RS, R A
ARG, B AT R AN E & BT IR R, 1S iR A
fer, BIWMREGEBUGEAE “ER KT R T TSR, S B seE %l
i, M OBERIR R MATBGO A5 T30, B A SAETIRR, &
ERBRHE,  FRAb T 2R RO B s R AR o
2.3. 3 AIfHEA RIEIL

“RAIRREER R e MEAIAVT. they. BT R AR R R .
E N FEZ BRI LN AT ERAESEE B, RIDVBEERF LSRR
A R IR E BB ORI ASRAEAF IR B S . HIRAEA 2R 1
BRI E— DL, @5 BUA. 2R VR, AEE
HRNEFAE A2 IR, WRHARORAE R, G5 Rk A aC i i O [ 224
RIRIEAR, FE MR AT A e, B KRR RS EEOR, iR E
HERBCHE T 48 BV B FL A . i, MG 2% T MBS AL S AT, 75
FEO AT BRAS R et o3 A, BEEANSRIA 5 1) a8 5 ¥R BRI 175 R I e e 57 2 AR K
MIrTHFEE R ERE 7. HAT, PA AR AR IR S A HRBOE B T BB 1%
e, X NFERTHF AR e R RN H 28 ™08, {ELAN BE DA 1t FH BR A FR R e i — S A e
XS R, A ROEE RIS ERE —Dadt. AR e =F MR
R SR IS LA/ — S AR A N R (U U SR A5 S S b SRRt i R DN B R
SR AT REEE R SR I ME— iR AR (HTfh, 2022) 1881, Y G R TSR A Tt o K A A
SRS
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SEHEMBIN.,. MBHRHEZEREFREEELZRIRK
3.1 MBS HNIK 5

3.1.1 MBS REFIR 2 R 12

] 3b 77 URF 18] 00 15 7 TG 5% 2R 38 A 32 A = AN GBS A
1. GRS S 1A I TR, B A

1949-1952 4, N 1 e IR B LR fahL, [ 5 A BEURHAS R G — IR R
[ 5 Fj B ARG o T B . G T A BURI WSS, BN BRI E T H T
S, HARHERT B g, T A T I B U 7 R A S A BE
PRAT, RUFTBR “HCCPiaca” WBUH| RS, SR X ] AR 2ol & 2 I 14t
REVIEL, RAFKE R LEXM —. MEHEERSFZHE 5, HRITh
&R SO, ELE 1958 SR A ILAETHRIR SR, i A AR K
TN, AT R 0O, RSP 1) I B SR U TR R, <L
WS S AR NI BRI R AR U] . 1959-1970 4R 1H],  [H SR BUG IR AN FR 8 1B i
SRR BN BUART] b, 7RSS BRI B, S LU BB R A Ry ¢ — 4 —
7 o EHIRUEL, FETHRIZBHARIR T T, GG S B I BUA A A T 4E 5
FHG— St iiaE, HTBUNEZ RIFVBERIIHATE, @5 E EIEAAE
GRS, PHAS T K R 2 G AR AL
2. “WEET” B BUE PR

Tl =AeR)E, 20 2HKRE) GRS IHBUE BB AT Je A
T TR ERSCH TR Tt PR 0. EMBUON L, HERE “—kt
WaAR” PR 1) “or IRz, U7 BURN A BURN 2 R ER s e tu il B e,
5 A5 AT S o R A — i B BISRBEAT R Ah . EMBCCH B, SN N B A
WS ARRR, T2 ity B 32 i s, R 25 R B bR B R I B
FEIXFh “TECET” PIBUAS T, o5 B R T IRL, AR R T 7 L
IR REZGE RN . B 5 1985-1988 4F[H] (I “ Mt ” , FESE R “BiA A7
B E R A CUBRF]” J5, BERS ARIE 53BE 0% R B ET AR T 28 8
Tk, Ak, g HTTE M EBOR R AE T BRI, JFAGE A EA LB 4
DN EERH IR HTI A B FTE . 1988-1993 4, BEE F B “IAECET 0B B
LR SE i, SR R TEOBE RS T4 br, REZ G 1980 F 5 PRI K,
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B “TABCET” (Bt 20 B0, BB IE T i R BOE AN B, R
BCERT A7, FETFEUON b SR 75 R EOON 73 73 S A 0 1 22% 81 78%, TR IEL
S H b A SR T R U S 43 S S A Y 28.3% A1 71.7%,  H S BN o L HE
Bggob, W52 BHIG5
3. 3 A WA U B A Al

1994 4%, R IE R TF4A SAT 70 Bl il WA U BRAR ], 72— @ R B3R 1 rh i
IR T BUR TR AL B o FERI 23 o R 53075 % B O BLGE L J5 , SE3IL T 4% Bt A
RN AR, SIS T H SR 5 b 5 BUR T8 I BUISCSE I ZE R AR A o R S BUR
A BSOSO N KR SE AN, 2 W I U R i o F 233 1) S e Js 0 EH B 17 59— A
ET e g 5 40 05 BUR A B0 BB “ BT ) 227, vk 505 AW RS FHALR AR
SRR, g5 77 BURFT R 1 UCE B BUS /) M BB F MR (B2, 2016)
(©91, - 3 7 BUR W BUSNSERE IS o AT, 23 B30 ) DY I P AR 1 i S0 5 17 6 2K )
WA BORELRE 77, SEAFITE T EWET, R WECE BRI AT ML 7 W Bk
Btk 153 555 1) R, (H AN 1994 473 A il ehe o 21+ )\ i = o 4 2 B0 4 T VR A U 5 A2 1)
o, R CHPUR” R D se BB IR, B E A BRI %8 1 58

=

= o

3. 1. 2 MBS 1R ARIE B AN E
1B AR b i B

AR SORAE B 7 BUE iR A i, SR DRI TAEAR I Hh e 5 3 75 BURF AL
I BCR AR b, WMBCCH A BEEE G, MRS AR H I, B B
SCH I BUE N BB AL FRRR . ool (2017) fRH, AR A MBE
/ARG N By SO BSOS A T S o U By e A 2 B SRR R Ie2), (R T 3530 1
P& (2020) O3, EXEE (2021) OSSN RACAL BTV, ASCRER I T
2 A B WO BRSO LR T -

g T NN
T 37 A A= h 2 T N3 B Y

M T AW B + B RN + 4 E A BCL

2B 23 B
P 3.1 VR S R 1 2012-20221 5 3 a] 2R R e 3 DX IS 0 BRI 1 0L
BAKE, & XIBE R HECFRAI A S b, ZR 0 H DX 1 W B H 4 AU
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18



N U e VAT MBI BRSO 5 G TR R

T BUORHSSE R ATH 2012 FF (Y 1318 {2 c AR T2 F BT 2 2021 1) 4437 LTt N
R, SARSCHIBONKIT 4 . T BORHE S G RN RO s sy, Bk
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i 10 F LRI A GHRIR I RKT, AR b HEAT 70 3 iy 9 170 73 B A 23 IS
[ B [ 73 A

2. 80y Uil A 5 I RE TV

(1) Hdhs i B

G 8B — LI T R RO, AR SR A B B s R RO B AR T, B A R
JATAPEMEZACT . L AREYEY T A SR ) AREELT . TP i
PO R DAL BN AR T AN EE S T . FE R IR BTSRRI A B R T,
28308 5E 2012-2021 4 271 AR TR 9B FURT GOk B BT 2 2R G AR AL T IR
HARIE A DI R hESFH S KRBT 6 WTBUF TR, &6k
RAEK BN VEAN S . T3 AME AT UL B R AE RS BGE I FR R AL 2 b NS B i ix
— R AR 0T I (3, T B HE TSR B (AR G G T A S R BARA H, FTDUAR SO
EAERRRY (20200 VAR, K& SRR A DR HEBSCR AT I SRS, IR
EUTT TR o

CO2 i =C1+C2+C3+C4= 24: KiE;

Horbc1. €2, €34 CA Al R B AL T B Atk o i i TR
AT HER GERIRAIFAIKD B ki) A . Ki AR B SRR B Bk HE
AT E 13 3.2 s, Ei &SRR T &

*3.2 “HMBAERET

GRYLES FREH GRLYLES FEE
RIRA, 2.1622 Eagungie) T34 7N K DX 5 B X ofe 2R HE T R T
WAL A S 3. 1013 Ik T A 0. 0636

(2) MPET5%

AR FRIBGE S Fa AR, H B R RE TR BRI K R b B
RO SR, R A G DA B AL R 2, LASE A M K 5 SR BUANF]
EARIVE R, VA REBONHER . BRI

Fb, BiRbARHELLALEE

IR FRARAEAL :
Xij — min( Xy)

2= max(Xy) — min(Xy)

x100%
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B0, IERAERHIE B

E=In— Z {(zu/ Zz,,)ln(z,,/ ZZ,,)}

F=o0, HES IR E
Wi= (l - Ej)/ Z”,l:l (1 - E,)
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fREEHEE E, KRZANETTH T E RS AR VT FC A e, — 7 T R = ek
273, 3 EMER BRI HET O, SRR ORI, Py “ et g
R BT P BORCR AR, MBS A SR A RERFEI A R L. N TR R T I 2K%
R, BUNNIESKIEL “BRAKT7 « BENFRARLR, 7823505 FAS YR
BHET N, SERH /RGP “RmOk R ” 2SR E iR,
a2k AR A e B, Bl A £ 5 I U R o o S 3 d Y g o i e o C (IR AR 24
RIEMETHRR, HRGEHR =Rk b NS BRI A K & R 2 it
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W, A BT ARIRER LA 7=, E Bl g3 2 18] B b 2 g e R 1 [ ) 5 A
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4.2 MBS B 5 R RiE BB R

FEHTR SRR B BB RBRZE 5 PR VRN, 22 GBI AL T B IH sh R 4L,
203 X 35 GO0 A St ot ] RS8R R S5 07 I I AN (B 32 BI5GE, BRI, &8
DRI AL AL AR RO T 38 e ot B Je 1R AN ) R ) S LA B o AE R TE R S
REFR, BB HI EEH ST AL, ARKAEE B2 it )y BUR (1R 3K 517 807
[, 1M 5 BURAE 9 2 BHARRR e B RIS ORI SE R AR, BRI AR R SRR 1R = 4
TR R EAE, BEMAEZ T2 K e 5 RSB IRI T LI 2 458 4 R et
LB T A R, DRIk, T B RO £ B R e TR ) M v N 2%
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FAARE WM ERHSC M EE R 508, — I mW BRSSO RS S
TREIRHAH RIS B, DALt K e SR BTG A 2 1A B J& .« 55— 7 T
4% 7 BCRHE Bt el A E AL AL S SRR LA (8] RN, SO B 77 5
WE— R R BB E 77, 7800 45 3 5 A AR R S H 7 T (0 FE AR AR FH SRR R
G RRAS, AT (Rt SR R ORI AT R AL S E AR T 4, SR b
BRI KT DRI, AR SCANIA B LR P - BORHE S AT -2 BB e B H A
R EHLRIREATIRA T, AESRS W B B B S RCR R T ST A B A
5 W BRGSO AT AR &, B R Hr A B0 B R AE RN, 05
IFEWBUR S ERRSAT st i 5 AR B &, LRI PR R A5
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5 HEMB S, MHERME T REFIREERSSHES
5.1 T EiEIABIERIE

HITH 22755 BB E T A T . WBRH SO 5 & 5K R R OC R
FEXT IR BB A TGRS 5 2 BRI B I IRIEAT 17408, R TR
SCUERF L BE T B . FEARE TP, R IRE M B BN S H 54 5F
AR 3 R HEAT SCUE 70 AT, B0 UE T SCHE HS I A U ) Sk 45 SR AT e Ul B .
5.1.1 TEEE
1A R &

ARSI R AR B N A BRI BLK P (trans), WOHT SO, SRATRIBLERE
DRI T PN 8 28 B AR e B A o
2O R B

ASCHAT A A (Fd) E A&, 5 RIAE TR I e 5 77
WERBI AR R b, WMBCCH B E G, EINMAFGA ST B, Fihik
P B 0 BUE NS BB AU e bR, SIOGHE (2017) B8, (AR ALY
VORI SE H AR 2 N 380 SR o I8 S H AT 8 DO BSOS Y 2 AUA B e A 2 B R e ke, PRI T £ 48
JUF9E (20200 631, GRXEE[E (2021) BASEZEENT A RPN ER T, REWTNA
M VBT AL s ]
M= i@@%ﬁki’ﬂﬁlﬂ&itﬁﬁgi\i’jggii%}\i’ﬂ)ﬂ\ﬂ&}z& D
ERVRER

HEBN A TR & B S N IR I AE T 08T, QS AHBUF IS RG] S R
BEE, 2016) , WHERHESCH (sce) TENBUR SCEREIHTIIF B, ] LA R0t 3K sh 4
AR E SRR R, B seilatatb A 7= 7 AR, NEsh E s
SGoflbrm R E R B RIEEEER, NI SR 2 75 0 BORH S2 HRURAE A1
AR B AN R T R, FERI BRI S I 4t B AT TN EUb AR B .

X L SRR T R S
Q I_I AJ I_I = -
Hb 2R T I OB S HH R T LS (5-2)

4 P55 AF &=
(1) HA7 GDP it (ecg)
FLAT GDP REFESE L —NE K AT & R E B e bs, A7 GDP BEFEK
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Vi IIZ B R SRR BRI A OB B e, AT IR B & e fgh 58 = B EE DL A S AR RE
PNV L AR S, TR GDP REFE R A U 5 kA% G e U 2 & i, A AT
I ER ORI K JE -

(2) <R EKF(fin)

SRR R IR T & RIS RN TR AR E MR 5, =
[A] B 5 MA & X I AR Y o AR SCR FH 53811 ) < R LA A R A7 DU 8L GDP
SRR .

(3) PElEE ) EEAA TS (ind)

MARA Y= b 2544 (B AR TH R R T 4055 R SRR3R, W isicHE LA T
IRV STNIER 9 350 & DN
(4) RAHMITTBREEE (open)

2R AR R R AT B K A SRS S, X MO BE 4 e AN AT
LT RSB B SR A P BOR B D R BRARBR LAY, R 09 [ 5t kT IR i, B
RWHER, WL Z S Z R R JE . A SCRAHEE 0S8/ X A 5= B e k%
AR AT IRREE o
(5) &HFERKF (dens)

HAT, AXRTARUER SIRABERE R I — 7 R AT A J AT LAY
INERHET,  JE EAE TG 5058 B A P USRS 2 88 in = Hh DA K REVR B ¥, 1ETTT 5
B ARG N o 10 53— 77 T W 2RI B H RN M I 22 5 s AR,
17 BEARRRAE T o TR I AR S A 38 T 22 35 280 58 o 8 I B 2 TR PR S il 4 465 45 S &5 SR
BE—B 00T o AR SOR M DX AR P /AT BUX 33 1 T AR R I T 22 B AR SR
5.1. 2 YiEkE SR

IS B LT B B TR E, A SO S R R B BT, B R
AT B RZAC T \LWARB YT WIR AT AR BILH TR
PR WG LA ST MR AT AR T . BRI AR T BRI A ST, &
A E 2012-2021 4F 271 MG HTE AT S, A 2012 £E-2021 4 271 ML
T P TR e, A AR R SIEAS SR A B L A IBURHE S H S IR i T 2.
AR AR, WAERTSCIR AR, B2 SR RAE R I 2V dd (B VA AN 78 o A SCHTAE T Y
RIS T, ST AL P EST 2 KRBT 7T & DL T BN TR
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IR JF HONPI IR HOLSR 7 22, A SOE MR B EAT 1R B Ab ] . AL
FIT AT (K SRS RAYLE statal6.0 A5, AR E MR TE ST 1IN 5.3 F1 5.4 fls.
5.3 ZEE XKUY

A RA HFR (iRc] FRPR RS Ui
WAL B LUTHRRREE Y trans W RALEI A PR R ER G150
M2 T NI S /3t 2 T 448 e+ A AT
fERE A B 73 A fd
B

[RERS A BORHE SE sce WA SRS S H /I B S Y

A5 GDP fi ecg REIRH 2 e B/ E N A BVE

SRR JE KT fin SR < RLR A7 DR R A X A 7 R

FE— P3G IN{E 5 GDP HLEE * 1+ 35 P infE

PR PSRRI ind i GDP PG *2+5 =P\ i 5 GDP L E*3
X AT TBORE open R IX AR
BT dens iy XA 77 /AT X I3 T AR
5. A BEHRMESG T
B E TEY AR S P22 w/MAE PN
L GHARIR L K trans 2710 0.2636 0.0810 0.0607 0.7378
T LS H 93 R fd 2710 0.2703 0.0836 0.0878 0.8150
o BORH 3C HY sce 2710 12.474 1.3665 6.6240 15.529
A¥J GDP fig ecg 2710 0.1398  0.1565 0.0081 2.2826
Sl R JE KT fin 2710 2.5273 1.1642 0.6354 21.3015
Pl 25 A B AR T 2 ind 2710 23077  0.1333 1.8312 2.7186
XA TR open 2710 0.1652 0.2686 2.72e-06 2.4913
LRI dens 2710 0.3358 0.7999 0.0028 15.3555

R L 5.4 FRTEG TS RATF H, AT UK BR AR B d i ALk I A
H I BHR R BUK T, A THRRE B 2R 6159 7 e /)ME =2 0.0607, 5 KAE 4 0.7378,
KA S B/ MAMZE B 0.6771, ] WA [FIIT7 2 18] iR 48 AR e UG DA EBBOR
E5, SRR AS 0 HIBMETE 0.2636, WIHMNEAK LS, REZFHRmE
TR FERUIG . PR AR BV IS 70 AR /IMEL Y 0.0878, fi KAA M 0.8150, # K
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H 5/ MERIZEEE Y 0.7272,  SOWEH A [F) 3017 () W BSOS tH 22 BB ik, — L83 i T
it A 8K I U 7 o 1879 2 B 0 BORHE S H R B /IMELN 6.6240, B KAE 4 15.529,
A AN [ 38 T 6E 00 R S SRR % R R I AR BE AR AR ORI 220 . Pt AR
=, A3 GDP REFEMIIME N 0.1398, H/IME N 0.0081, KA 2.2826, Uil &
HuIX 2 [6) GDP REFERIAE B DIAFE ORI 2 Stk . bR R/K-TIME N 2.5273, #%
/IME N 0.6354, R KIE Y 21.3015, S RAEMER/ME Z AAHZE 20.6661 HIMEHAK,
VEILE SRl R 7K b3l v ) 410, 20 B0t 80K 10 22 e o P 5 46 T 0 3501E M 2.3077,
f/MEY 1.8312, fKAE N 2.7186, S RAEMIE/MEZIAIAHZE 0.9 /24, Ui AT
BV P2 ZE R T AP AE — 22 RE . XM UK T 1318 R 0.1652, f/ME N
2.72e-06, HAAEN 2.4913, i B &1 X 2 ] H T M B AVL B8 45 5 DAL PR A TSK
R Z . ST ERAKFAME R 0.3358, &R/MA A 0.028, WAMEN
15.3535, f KAEAER/MEZ AR Z R, Ui &1 X 2 58 R A Z BRI UK
5.2 SEUERSR T
5.2.1 EEREIIEBNG E

255 E SR, AEr ER R I B BRI BE R, A SR 5 2 8] R W )
FL o R4 A AR AN, TR BN S OB % o T84 U BB U — 11 i ]
JEE 2 AR I A& i) 22 B (B R ) 55 B AR 5 S BRI S |, 454 SEidE AT i — 20
IR TT . DRI AR SCE Sl e A, B 17 TRIAR [ 1 25500 ] DA 78 S A 565 I 1
SR G GAARBR LB o, ELAE IR T mad AR SIS 55 00 s LA
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5.3 SEIESAR
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