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B HAE SR SR E o SR AR A, Hh S fE A St T o R R A A Ak
FITZEN(2007) (A i E SUARHEBCT AR 5 280 (2011) (0 = 0 P il i = <Ak
TR T %) (2016) 55— R ANMRPESCIFELR . 1M 2020 4 ik i 5 fi b Fl HARIER 1, Ay b
FEL YRl HE AT 55 SR A B ELOAR 48 20 505 1ol A RIS, A ] o [l Bt HE B 11 75 i 8ok o B
A AN A B HE R, AT Sl DA A SRR T BRI IETi R R . e 752
PR A AR BRI AT LA XU F5 50T, B 5 e PR e 8 SC R U & Jie , R4 -6 24 i &
T R RIE 3 SARBOR T BB iR 5 i DR i) DB ) L

H ] S il ) AR B L Ay A 4 R T | A D SR A AR 2 RO T G
85,2019) , AL RIR I L a5 B T g B 32, B I S SR A Ry T (R A B
§5,2020) iy 4 F ) TR A AR A T Ay 35 HE TR A il R g R ) 8 A s il 38 sk
e B, Al A 2ok B HE K 8 52 b 1 2 004, AR BOR A48+ 7 R =
SPEHER A R AR RS . X ASEOR T HAERR S 45 [ HA s St 250, PR v] % H e T
PtV 2 SCPRHE R AR 3 1 e ik 16 H AR i E 2 5 A T A A R A T 545
JO7 ] B ) e A4 ol 8L, ELAACTT 43 SRy A R (FE B S ) A e A (HEROR S 5 ), th T
T LY FRAS A P S5 T 32 A5 0 0 P e S ) T 2 AR BOR R RRHE R 3E
Syt UK, HE &40 T — B I

REET I B B I HEAT 55 , 7E LABSHE L 29 o A AR A i - F i B A AR HE TS S 55 18
SUORRER TGRS EOR T HIF IR R S A BOR S A1 2110 3 B FRi
ARAEE? PR AR BOR (BRSO 5 BB AL A o) S [ 2 n e 4% 30 B A5 G b [ I <
B BOR St SRE w7 # RO 2 VISR S AR LU

AT 4 BV R BOR AT 8 SR BOR AL S — B A ST A i, B
T R AR IR T E AN A 2 I SAS R0 B AR oK 5 4% - — J5 THT Atkinso il Lewis
(1974) 5 McGartland (1988 )i 12 % 25 o7tk X HAE A 5 & R, 717 3 T4 A Dl Jl A 1K T 245
il B 5 55— 7 1] Weitzman (1974) 5 Coase (2013 )8 o BEIEHE 45 ), i B REIS A2 ORI K
b, i A P BN RE o (R EE A 2 2 %0 T 34 B 5 Q0T B S HLEA T T W) 2P % ¢ (Malueg,
1989) IR = FIF TR R o Hk, SARBORE T TR (7% | B YRt 2 B e
SR (Porter, 1991 Porter & Van der Linde, 1995 ) (1 B th 58 B 248 , 22 A T BRI L

@ HRAEB A EIFEA X F & A (2020 £ H ik £ BE R &), 2010 48 £ 2019 48 [8] 4 7 8 £ Ak H B 4
LM E R R P E EE Y27 E A E
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il 55 Al 42 AR IR 75 G HE il 55 6 R IF IR I TR 1 22 2 4 (Jaffe & Palmer, 1997; Boyd &
Mcclelland, 1999; Berman & Bui, 2001; Alpay et al.,2002; Murty & Kumar,2003) , R4 T HAK
BOR TR SR — 2,

AT RIS A IR RS 25, JEHUR B AME R e O [R]— Bk
FAAER BRI FE 2518, 1T FLEEAT AR B4 8 O SE . — 5, [ Ah2y 0 fim 42 ]
TIOR8 K2 e s [ T5e  Toli5 444538 . Greenstone (2004) Fl Greenstone %5 (2012 )
IR ] 23 AR R AN A A HEVE L 3 2 3 BRI i A2 7 A%, {H Bergquist 55
(2013) H1 & B Jiis MG T Tl 35 Yo (i 242 1 B B R BB A% LUIR BUAS AR AS PREE 03 | FLX Ml
HARANEARTHER, Greenstone Fl Hanna (2014) 35 1, B[R (6 445 il BB T2 <05
G HEA B EVER . o3 — T, [ Ah2 5 X T 3 B BOR BT 32 3R AR T R A i 1 i A
55 o Streimikiene Fll Roos (2009 ) Z8:1:8 SEUEAN 7% S R, Wi HE AN AZ By il FEE X ik HR TSI A i
FERAHIVE R, 1M Martin 55 (2016 ) X 58 (14 SRR T HEA TR 1R B0 & B0, B HE RO 5 5
il BEAASCA Sl e HE s B VL 9 ELXE Al B 45 A B AR e % R FR i A5 A7 A — o 1R T
YR

TA0 AEE A TR b, G5 RN AR Gt — 45 8 T RN B i B sHEE T
SRR B, R T RO AT B T 50E , Ay 23 il BUBUR BRI 5% 45 R A7 A E— 2
W — 7 THT, B PN 2 3 0 iy A 4 1l BB (1 BF 5% SR AR AR /KI5 G S SO, T5 Y4403 . Chen 55
(2018) % 7K 5 Y 45U 1 i 24 i B BRI 5 2 B0, T TEml o 94 7 M A il 1 24 b Frg 7k
15U A2 U AR AR TS T 2 R K5 Y. REI R L = (2019) X “
DX BSR A TR, 4 R R I A DX B ) S e 2D T SO AR, Li 55(2019) & B
St P i 4 A B BOHRNS PRBE AR SC T FIHRAEA A E 10 25 R THE A L i — 2B 1 S B vk A 3
BIIZ RO VU AT TE [ P X A BRI A 1 VR o Tang 55 (2020) W53 & 30 v [l 52t 74 -+
— 1.7 SO U247 X Al ¢ € B S R 1) 52 0 A b 1 5 i b RS 22 ) R B S B . O —
D3 T [N 2 T B EOR RS BCRR A o I IBOR (1 2R FRAS 2101 224 1 i
58, FELLSOHEG R (R IE A A2, 2015 5655, 2018) S RRHERUR (4 B ik 4k ik
2017435 fH5THE, 2019; 2598 [ L A%, 2021) . B pb— 7 K Wm0 1 , 3020 2 %
DAL B (F RS, 20205 KT 55,2021 S & 42 (5075 A5, 2020)VE M4t @Ak
AR B, VBRI 1 BEUERA 1Bk A2 5 RE 8 S AR RAE | FRARIZ 45 R RE I A IR I R Bie
HIWAT 5 FE YRR S PR BE IR 28 A 20 (BRAE ML, 2016) o 3505202 3 R B ELSP 3 e A 4 T P 4
{6,431 K 1 77 4 (Green Total Factor Productivity, GTFP) e 28 78 48 (8, % Ji (fH T e 45, 20183 4T
Wiz ARt iE,2019) SRR S T T A RV BOR K R AL . S A 4B R A 7 AR AR AU
TR THARGEL  WALHE T B LU B B IR RN PR 1 v RESE R T, AN 12 05 T R 585K

13



FIE & B R RREESEMRORBRE

AR

S5 E NN BT BUIR R « — J7 T, i A4 I B EOR 5 i 3 RLBOR 1Y B 30 HEVE T AE
235G IKIG Y e SO, 75 Y AE S IF T FP AR B T SCUE SR, AR ARRHERICR X S 5 A5 5%
3L, HA DA P R K38 A X B N A T2 4 5 T3 — g T, IR SR R R Al 2
FE A A P RS BOR B T B SRR | A 3 W] 25 48 K LA — 38 I SRR SR (E BEBE 5%
M, 20165 7K T TR GETE , 2019 5214 525, 2021) , BRI B 125 K A0m A4 T gEA T LA
PIRFTE A FE 4 o AH EL A BIFT , AR SCRT BB 1 PR ok an T« B 5, A2 5 KA~ )
JE , S S A R AR RN, T ) 22 57, e T S BOR SO PEAG I F s A . Hk
TEECEL B B v [ b S B AV SR BOR U T HLASIE 9T, £ & T S i SR BOR A 98 N 25
SR BbR B AURBOR W SR SRR . RS BRSNS PR SR BOR AR D8RS0, 7 T AE
SBATLR SR, X AL e P S TR R A A 0, JEELR T AR B S A ARt & e )
YEFAZ
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= BRERSEIBERER

(—)HRE=

1. A AP BV SR

20164F 10 A, R oe i+ — " B0 2 MR & S8 H PR AT 55, Hish v [l e 2030
AEQOII TR BN, [ 45 e e A = " R AR HE R T AR 5 28 SCiE W e A A T R
R IEHE PR RCR LR bR . IR, P A S ERBE X 4% 48 T A BB DB HE 2 R H A o IS
DR ELAAR B E A0 A 4% AR T i R R S AR HE R TR )y 22 A s HEZ
FOE— A58 T b R AR S A BRI HES TS R T B

2. TP Uk

201147 10 A, IR & JEBUE Z KA (O TF IR TR BRAHERURUE 5 i35 T AR R 50 SCF, 7
2013 4FAE il Ao AR I R AL R LA T A N R HE OB SE i, B2
T 2014 4F 0 . A HLIX 22 5 T A 5 T AR KRS 2 Tl b B EE A HE AR
O, FLAM A T ELAT AR & SRR T (4 A 3 R 45 b X, BE RS AT AR R AT i 58 5 ML
(PRI, A ST 4 RS o T S i 4%

(Z)BitR|iIE

2021 4F-9 JT [ 45 e 2 A O T 56 4 v B 4 1 B3 2 T A A e ik s e b R T A 2
TN SCH, S rp EE A e s e Rl R R 1N BOR A R A T2 83, S B B b PR
RIEFNPSHE AL AN 5 RN iR B A 06 3R 3R U B TR RN AT S R SR AR (1)
55 AR, X B B AR T AR A St e R A T R BORAE B
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D RHERC B B, IRTR R AR S I e RLX — KIS IR AR N, SE IR IR R
I, BRI RS S BOR St th AN W] 43R AR . T 2 il B SR
TRV SR BOR BA A R sl =X SR TR B, i — 8 R )2 A UL s 2 Al 2k 7 4
EE BN, 45 Ay e — i B AR He s 8 Uil (EFEHE 552, 2016) , 3 2 SE A IR 3
NESTE B S RUZ T 225

Xt i A P R AR IBOHE , v B S A = T BRI 240 SR LA B 8 v A A 1
WG 28Ry T AT R N S T ) DR HE A0 . ZE IR BCR IR, ME LA S8 sl H AR 1 Al
A BB R IR A 7 AR i 1126 ¥ BHLRE it S5 e it A 0 B HE T (RIS 3R S, 2014) , AR BRTITK
e TR 2 B AR AT TR A3 R BRHE B /N Al T BB BB OGS, Chen 55 (2018) 76K TS
YL R ST R AL AR . O HL, i B S RNT []— 48 Tl A Al 3= A8 A [
FRUHE E AR, 20 T il [B) r S B i T S PRk U, el Az 7 JE s R e KAk K
I RICIA , BEBLZ 350K , ORI FH AR B (Stavins, 2003 ) , ¥ DL SEEUK SLARRR & . HE1L,
ASCER A — Mk

ABRABE— » i A2 il B S B R EL A AU R, , A B RS s8n

X T R SAGBOR , v AT AR 58 5 12 BB AR T S LI A Aol i) 43 e e e
O35, (A5 Al FE AR IR A S B MUHEA 7 A 7™, S b T BRBSHE R 7 AN | IR ™ A LA B
P PR IR A B AR . HRIN L B3 5 T A8 ST A 2 R B HE B 301 Ry 22 R A AR
AR = BRI AR R T SR 51 E B8 BEIE (Griliches & Schmookler, 1963) , £k BEA% i 1 LA H7
ARAVH A BRI A KA SRR LA K IRA , AR BB AR & i A, 55
BA A SR AL 5 T R SR BOR W B RS — . JF B, i e RaRn) A - 2 206
I ik 52 2 T B Al AR A2 A3 Al S v 0 v e HE A 28 T ek Al A
2B T B e ARE 22 Ml LA AL, SRR IR & R . Hi it , AR SCHR AR A
BRI :

fBRIEE . T T SR BOR BE A BRSO , IR A KT

TEMRISE— SR A AEA b ASSCA A i & 42 B U BOR 5 T3 B U BOR KBk
BUNAF S S5 R AT REAT — A5 T -

(DBEIRACE o BieHRR 327 A TR S A A AR IR A A= 7 (i 7, AR S S 1 RE U
GEAL AN 23 B 2205 M B HE B , B S IR AR & S fie Ry B 5 O — 3. H T
FElfb AT RE R o RB R T 2 B 1 L F Oy 849 , T BUR ARk PR H AR 225K 2060 4FRE VR 22 5t Hh i
THRETE (5 TR B 80% LA b (PRAFIEE , 2022) , REVEIT B 19D Ak & S ABE B 5 S IR S80I e 2 e 114
FEALHZ—

(PRI o WFR G4 S N 500 S 2380 P e 0T P R A AR e A B 85 St
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FIRETRIET | F AT A AN, SRR ARH -

)b TE g DRBEVREE ™ b 454, HESl e FERE | BRI Toll AR SSad 557 —
PV TSR =L AL R R AR R R 1 e 2 B A = L iR 2 AT RE AL
PRI AR SRR S i3 BRI , s/ N 0 e e ARl S A5 , JCRRAES ML S5 12, k=S
Sy SN AR Al I I RE DR S AR B BOR HEA T A= 7™, TR ™ Ml i A BE 2208 HE B 41 7 L ARk
JE LSBT I A SR AR =AML

ABRE =« AR S B S Mtk Ji 1) S A P AL T RE AL TR RE DR IC &  WE A B 5™
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BORSLHEI , 2016 4 L2 2 J5 1€ BRI s 72 MRZERE b, IR AN R M X2 B i 2 A
SRR BE AT P LA R 1 B i P {0 R DA% ke 221 I, f I AR SR 3 14 25 U 2 7 R
Xf T R TARBOR , A SCHER TRIAE B 18 2014 422 i W AR BUOR IS , 2014 45 2 2 )5 7€
RS e MARLERE b, 225245 BRI SRS (2017) BIBIESE , B T BRIRDITT Z S HoAt1 3L
AR DXER IR S BT O TSSO GE — R RIS T BT AR A R S
ABET TR IR AL R R T B4 T A X R, X IR SOk s XU 2 SR «

C,=a"+a"R,x Period" + X,y + 1" + 1" +¢&" (1)
G,=B" + 5" R, x Period™" + X0 +n" + 0™ + " (2)
C, = af’k + ag’kTreati X Periodtmk +X,-tymk + /L’-nk +#:nk + E?zlk (3)
G,=pB" + B Treat, x Period™ + X, 0™ +n™ + 0™ + ™ (4)

R (1) (2) Fyir AT SRR 1SS AT 25 0B, 5R(3) | (4) MR SR
TR E 22, o, FAR em ARRAT S FEHITY, mk AR IHAL, Tz i RFMIX, 144
TN . WilR R i C AR, G BRI & ; s it R T A4l 21
W55 Treat, J2: 117 3% B S BU SR e L8 &, Trear, =1 A3 i Hb IX 520 T 7 39 B A<M B3
Treat, =0 {03 i H0 X AT S TiT S SUBRBLSR 5 Period, 2R EAUAS it , Period, = 1103 ¢ i)
WISt T SAEBUR , Period, =0 138 ¢ B AR AT Sl SBEBUR

X, h— ZR 5 e D SN (7 T A8 o, AE T SCHEAT VR UL 5 A, 5, AR AR e AL
IO, REREH T 2548 03 (1 Hb RS B 48 G022 T (A AF S B 5 IO 55 (A IR e nk Tl X AL BBOR ) N B
AL AR B 5 e, 5 6, QRIS TR] [ 5 500 , RS A  2 WL oot 4 ) J2 TR PR A Gk
T BOR AF CAp CRBE R4 ) IR S8 ) S mi i A MR TR R 225 &, 5 ¢, AR RAL
T

(Z)ZE5HERA

L. B E

(DBRHERCC, ) o BT B SCHRH 8 9 25 2 D058 05 7 I ANTR] 45 3 1 45 SR th 2 85
R BRI AR L RRAZ ST B 172 (CEADs ) W) COLHERCR Bl EA T A

Q)KL LR G, ) o ASCUEIELE 28T (Data Envelopment Analysis, DEA) J772:
B4 AR B 42 5 2 4 77 22 (Carbon Total Factor Productivity, CTFP) #E4 746 5 o W44 o) Ft o L)
GDP A= | COHER i AR S | 55 8l A AN RB IR i A A, b 95 2
A MO B AR R N Bl ik, BEAAF i 5 A S 75 BAEEZ (2008) B 10.96% 4T 1H 8 ) 7k 52
FAFIT R, AR B BR 2R A R R HFIRA VR BHER % R IR AEAE N 19— 25
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HPEA P ARG ER , HAE B ACRA SRR R

2. U R s B

(1) i 2 4 il AR A AR ) i 8 XU 2 A R A% O RE7E BN R, x Period ™ %t R,
AR R E T RE B 3 iy & P B U BOR i SETRICR o BLA BT b, — AR o
B HAR BOR AL B IHEZ R R PR AR AL 711 H (CEBEBE SF2HU0, 20165 5745, 2018) ,
— B A3 A ] DA IERHE SCA A A A R A A A ELAR il A A TR e s (T %
8F,2014; FHLHE SN, 2016 Bt AEFE,2020) . HARDL BAMGLRESfE—E FE T S
A A PR R SR BOR B SRR , 25 A —E i FWME . A HESH =R =
SMRHERC AR T 58 ) SO S AR AR (2018) MRS JE6Ah b, 1 e HA30 L 2015 4F S LT e e HE
ORI R R A 3 L, fE— P A S A R 2 A8 bR R, L DL 2016 4E 4441 -

R, 16 = 20164EBRHFTIR L BT TR A 43 t[ﬁ/“ﬁ‘ii’i”iﬁ‘*%ﬁ IR L o

AR DA HE , S 25 B am 2458 T L0 SRR AR KT 1 B6RH 2 L IX 8 28 50 i HE AR
55, /NTF LU B2 DX R 58 ORHEAT 55, SUBS FL R AL o 5 By BEMSHCAT Hhy S5 et iy &> 42 il
RSB A RICR | RI2$A8 T b 5 BOR A 5¢ 8 — A A7 I BOR 29 o, X ik HE ORI A5 ik
JEAHT R

(2) % F T RS AR () AU 22 A3 AR, A O i RS 100 Trreat, x Period)™ LR K o
5 By i T TR A BURNT S0 20 2548 T BRHIE IR S5 IsR  J 8

3. Pl AR

TEFE AR T B T, AR PR B 52 e i IPAT RS (Bh 2448 e /117, 2016) , [ R B0 X6
WEERAER RGN (D BT N EL(P) &K (A) FIEOR I ER (T) | I A SCRE L
SR ANE G AT R R BT ) A AR SR HEA T RAE . I Ah A A S 28 A1 OGSk
(R 55, 2013 AT M3z fd 56, 20195 5K 77 ik 47 , 20195 2596 [ L F AN, 20215 KEPT ] 4%,
2022), IRASE Z 70l e S RE T B AR . BRI

(DATERIE( pgdp ) 2T R EAKERT ek BB A B2 IR IS FE , F1 R Kt ek
B, LT BB H B BH RS , AT DU R A J | it BN P4 X A= 7 el A S
G

(2) R AN 5 population ) . TEHE AR RSG5 25 2 X0 PRS2 00 1Y) BTk AT
REIEIE R T3 Cpp%sg e/, 2016) , BIGEE I S AP E 7 SN BT P B A i AR 6

(3)EE b 5 He Cindustry ) o 25 FEENEE b ARG HE UK -2 5 F HoAt ™Mk, B HCE
A R Y L EE AR AR AR

() REVRIH 2% (energy ) o MNIH BEsmA Ul , i HER 200K B LI N 1A A0 REIRIALE , BE
P5IF B S BOR B HE IO 2 | MO T R B A e, IO BRRE TR 2% S A S i AR 6
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() BUBAREST (tech ) o TR ABRUER L AL TAL , P AL A DN LR BB RE 1 A n]
FEAEAR (RS A, 2011) , B A& R AR o sl AL

(=) BiEEARSHER ST

AR SCAEFH A T AR B R AR Y A 2010—2019 4 Hp [ 30 4N48 2 A T IBCIX. (T30 i T 45
P, AL PU R IR R B IX) o AN SO FTA S AR A SR 9 SR HidiE L 2000 4D BRI BEA T T
PR, I HOAHRER A TS0 e (EL R RE W), X T A Bt — 2547 2.5% AR R AL PR iR
W0 A S R 2 (CEADs ) (R GETHAREO (P ERHE SR ) S8 B RIS . &
1o TR R IR TS AR

*1 FTERENHFA RS

& 4R 5 TEE N A% | HE | AEZE | RAME | RAHE

B ek (k) C CO# & 300 3623 | 269.7 | 51.97 | 1245

K KRR KR G BRARFETE 300 1.40 0.52 0.75 3.02

Z 5 KR (TTIA) pgdp ABE R E - EE 300 | 32877 | 17592 | 12064 | 84322

A A E (%) population | %A A H/E A D 300 | 4296 | 12.44 | 11.88 | 61.78
F0 B (%) industry ;Zﬁig 300 | 4122 | 7.83 20.27 | 53.82

fiE R TH 2k (vl AT W IE) | energy LR E R EE 300 | 14233 | 8151 2080 | 34235
Rl R A (1) tech W& R A 300 | 47198 | 63759 765 | 270000

A HIESRSREERE

(—)EFER

N RS AR AR SCHE [0 U1 ot 4 A R A et (R L IR B A 88 ) 541 1 70 B 32
AR (e AR T RETRGN 2% 5 QBT RE 1) S H A AR B Lk S I MR A2 , I ELAH 2R 2
B G2 MR HEDSHT T HHENT . 38 2 R 3 4333 Ay i 42 i B BB A T 37 8 A B
SR EE 2R, 51 (1) 550 (3) A ISR E RO AR, 511 (2) 5551 (4) S in A K] [ 5 2%
IO AR TR

F3R 2 R R, R4 1 ik I [ S5O0 T, 58 LI 3 500 2 B PR B AR AT ok e . R, )
(2) 5551 (4) X i) [ AR T PR 38 IR BURAS SOOI P B AL, 81 (2) B S LI B 1% 1R 7K
TN, BRI B U R AT BELHEIBR AR, 1) (4) B S B IR BN B2,
R il 447 1 B e BOR AN BAT RN, , iIX— A AR Bk 1T i —

H18€ 3 A0 201, e 4 i P ] 1 7 5800 i I , 28 L0 R K0 ) B 5 PR B R A ok el s . He, 47l
(2) 5551 (4) X fi) [T AR Y ) 32 IR BUR A SCORIE Y B AL, 81 (2) B S B IR A 1% 17K
NN, B T B SR EOR AT BB AR, 51 (4) B9 58 B IR 5% 0 K-F T
BFENIE, B TR R BOR A RO , X — 45 R AP e 1R .
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FIE & B KR RRESEE RN

%2 A A3 ] AL A5 RO R BB By B £ R
B (C) KBHEHRLE(G)
(1) (2) (3) (4)
N ~0.118ss —0.168: 0.009 -0.001
KA (-5.33) (=5.14) (0.18) (~0.01)
BRI -0.257 -0.253 0.997 0.445
( pgdp ) (-1.68) (-1.10) (3.12) (0.95)
SR AR b —0.020%* —0.02] % -0.019 -0.020
( population ) (-2.68) (-2.87) (-1.45) (-1.45)
HoE b -0.006%* -0.0077* -0.004 0.005
(industry ) (=2.05) (-2.16) (-0.55) (0.78)
fiE R Y 0.577%%% 0.461%%% —0.613%* —0.621%*
(energy ) (4.56) (3.49) (=2.47) (-2.30)
RIFEE A 0.018 0.035 -0.101 —0.173%x
(tech ) (0.57) (1.17) (-1.39) (-2.58)
AMEE E = - = s
Bt 18] [ % & % £
. 3.813% 4.748% -2.169 3.606
(2.00) (1.75) (-0.57) (0.69)
HEARE 300 300 300 300
R 0.520 0.579 0.737 0.760
e ek B R R 1% 5% A0 10%K T LR E 5 R RERRLI L R ETRETERITE N
fH, T*FE,
*3 T 3 AR AR BR JRBR RRE By ] A 45 R
B (C) KBHERLECG)
(1 (2) (3) (4)
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Carbon Reduction Effects of Heterogeneous Climate Policies:
An Investigation Based on Direct and Long—Term

Comparative Perspective

Ren Yayun', Yu Jian' , Zhang Guanglai”
(a: School of Economics, Guizhou University of Finance and Economics;

b: School of Economics, Jiangxi University of Finance and Economics)

Abstract: The proposal of "double carbon" goal makes carbon emission reduction become an urgent issue again.
However, due to the externality of carbon emission, market failures is widespread, and it is imperative for the govern—
ment to intervene in a time. For this reason, China has successively implemented various climate policies with differ—
ent characteristics, such as command—and—control and market—based. In this context, it is particularly important to
study which climate policy can better meet the needs of the current era and help China achieve long—term low—carbon
development. Accordingly, based on the panel data of 30 provinces and cities in China from 2010 to 2019, this paper
empirically tests the low—carbon effects of major types of climate policies by using difference—in—difference and con—
tinuous difference—in—difference models. It is found that command—and—control climate policy has direct carbon
emission reduction effect, but has no long—term low—carbon development effect. Market-based climate policy has
both direct carbon emission reduction effect and long—term low—carbon development effect. The common mechanism
of the two climate policies to achieve long—term and low—carbon development is to increase R&D investment. For the
two mechanisms of energy allocation and industrial upgrading, the market—based climate policy is superior to the
command—and—control climate policy. Finally, according to the empirical results, this paper puts forward some coun—
termeasures and suggestions, such as rational use of different climate policies and emphasis on multiple mechanisms,
in order to provide experience for the smooth implementation of the "double carbon" goal.

Keywords: "Double Carbon" Goal; Heterogeneous Climate Policy; Carbon Reduction Effects; Difference—in—Differ—
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