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TR EAAS B, ARSEAETL (2) 24T T [mlIH 453
P AR M RIEOR TR A, XU 3 brde

2 #EEGIT

Panel A: “XUi” HFRHERET | Panel B: “XUiK” H bR 5
st i v (2010—20204F) (2021—20224F)

Y | bRif2s | /M | BoRME | ¥ | AR | /Ml | IeKME
LnCO, TR S X E (B 1336 1.45 | 582 | 19.55 |12.80| 1.65 | 6.89 | 19.41
Lord_Person | W& NG5 L 565| 120 | 000 | 1049 |570| 1.18 | 0.00 | 11.15
Lordincome | BURBIER AN /AE A 0.06 | 020 | 0.00 | 17.93 | 0.07 | 0.06 | 0.00 | 0.81
Asset_Pro B A TR B 35.12| 168.18 | -117.53|8770.74|34.96 | 138.90 | 0.00 |4322.25
Green_Sub UM AN ENP A 0.03 | 0.10 | 0.00 | 067 |0.02]| 006 | 0.00 | 0.67
Green_Invest | {Mb & (A5 BT /MR B0 0.09 | 0.16 | 0.00 | 1243 |0.08| 0.11 | 0.00 | 1.04
Lngovern UM R X R 030 | 1.51 | 0.00 | 1851 | 044 | 1.78 | 0.00 | 17.02
Fine_Sum il 32 BN FR AL T B 0.04 | 0.63 | 0.00 | 3500 | 0.02| 022 | 0.00 | 6.00
Industry_Pro |2 ==\ I{E/GDP 43.63| 10.48 | 11.70 | 89.75 [39.61| 9.87 |13.550| 73.03
Recycle W — R A % 84.96| 1647 | 1.00 | 134.00 |83.22| 17.03 | 2.00 | 151.00
Air_Quality | BT 2 TR AL 84.34| 10.57 | 54.40 | 100.00 |84.76| 10.14 |54.400 | 100.00
Per_GDP N B X A 7 R E 9.76 | 4.41 | 0.72 | 25.69 |13.16] 4.56 | 2.53 | 25.69
Economic_Goal | BUMAFEH th LT 285514 B AR 8.63| 229 | 1.00 | 2500 |6.79 | 1.06 | 5.00 | 12.00
ROA FE A 7 0.05| 0.07 | -0.76 | 0.82 |0.05| 0.08 |-0.74 | 1.29
Lev Uik r¥sY AN e 0.40 | 0.20 | 0.01 1.65 | 040 | 0.19 | 0.02 | 1.14
Growth AAEBNP IS ASE I B A S | 023 | 1.59 | -0.86 | 84.99 | 0.22 | 0.55 | -0.81 | 18.56
Firmage LnCYAEREA ) Fii4E Ay +1) 282 036 | 069 | 378 |3.03| 029 | 1.79 | 3.85
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K3 RRMBRT ARG
S (1) (2) (3) (4) (5) (6) (7 (8)
LnCO, LnCO, LnCO, LnCO, LnCO, LnCO, LnCO, LnCO,
Lnrd_Person 0.3894™ -0.3122""
(0.0090) (0.0263)
Lnrdincome -0.3269"" -0.0002""
(0.0275) (0.0000)
Asset_Pro -0.0002"" -0.2109™
(0.0000) (0.0547)
Green_Sub -0.1906"" -0.0391
(0.0473) (0.0272)
Green_Invest -0.0484" -0.0050
(0.0264) (0.0032)
Lngovern -0.0035 -0.0123"
(0.0030) (0.0069)
Fine_Sum -0.0236" -0.3122"
(0.0072) | (0.0263)
AR & Yes Yes Yes Yes Yes Yes Yes Yes
[ 5B R, Yes Yes Yes Yes Yes Yes Yes Yes
N 11,654 14,487 15,991 15,991 15,245 13,712 15,991 12,077
R-Squared 0.9603 0.9344 0.9334 0.9334 0.9348 0.9432 0.9334 0.9441

VE < [ 58 S8ON A B Al AR 03 [ S8 2800 0 455 N R AR AR IR o oo o 03 B RIRTE 1%, 5% F110% /K- R0 2 357K

-, Rl

HE  SERH B B Rk R FR R SCR 2 B T H
PR AT, AE AT B AR SO A9 BRI AICR A 4 XL
™ AP, 511 (4)—(6) s “ XU H AR B
R e A0SR e 0O R S e 25 v TR T, {HL Al 2
ORGTHOR S T iR AT, BUF Zr AN Y
HOR T RACRAE XU ™ H A H A s B0 25 22
St A RLECR T HACR Mo % 25 . [HI,
XU HARSE Y, SRS BRI 28 (5 R 1)
PR T UL AR ACR . FTRERY IR T, L
B H B AR DA LA 55 24 SR ) R A 3 A
T AR A R R T, B T Ak S e

R HI MR RE ST o T AR SCRERS R AT 14 Foe i i 3l
AR N 2022 4F A7 SRR T HASCR Al REAF AR T IR
P, Rkl i o SE KRR AR O AT B IR A AT 5T
A $2 5 22 BOR T H-A1 BERik 2

(Z)BRIEAAHRS

ARG 2 AR T B Hrab R al i, =Rk
TRZIAFEHA A, O ELERSE A A 25 R PR
THIBCRBE . PRI, AR SO A [ R TR A Be e
T A 1+ 1527 B ORI A TSI . 70 PP i
A7 — A P IIBOR T B AE B A 520 5 55—, 4%
HOR T HAR Ry =30, 70 A = IHOR T HA G/

A4 WA B AR AT E BUR T A B AT e 4 R
(1) (2) (3) (4) (5) (6) (7)
Y:LnCO, Goalx Goalx Goalx Goalx Goalx Goalx Goalx
Lnrd_Person | Lnrdincome Asset_Pro Green_Sub | Green_lInvest Lngovern Fine_Sum
ZE 0.0344™ 0.5899"" -0.0002"" 0.0947 0.5370™ -0.0298"" 0.0060
(+0.0061) (+0.1588) (+0.0001) (+0.1233) (+0.0792) (+0.0046) (+0.0348)
s AR Yes Yes Yes Yes Yes Yes Yes
[#6] S 3500 Yes Yes Yes Yes Yes Yes Yes
N 11,604 14,444 15,928 15,928 15,183 13,658 15,928
R-Squared 0.9608 0.9349 0.9338 0.9337 0.9354 0.9438 0.9337

FE BRI, SRR T S I 2R BOMRR AR LR, T3 ZA R (91 T 1l VR PR R
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SN

1. RECR T B a A3 R

MU T 22 G M ROCR I 3R 5 R .
LB T EBOL PR, —3g 21 FECR T4
HHENL. FBRTRIR, A SCH R T BOR A B0 244
BEMAE. 51(1)—3) B ANA SRR LR AL
Tl WA AN R OR AL 511, DA S A TE IR 5% 77 4%
TR S ARV T HAE L AT DL #EEOR T B
[FVE T 7 A B — BOR BRI BB ACR . (H2 AR
a5 (4)—(6) Z R T A, HOR SR gk 4% 7%
N SCRFREAR SR, LA S S M B & 6%
WA AR T H A A 38 B i 250 1, A% 4 &R
REJE W UM RTRHE | 52 17T H) 55 O B R 7 o X R[]
215 2SR RIPAE PR T HIR R UI 5
BAT 3tk TR e R B SR T 5Pk
3 A A5 B M T R A A R R 2 R B TR
B RARAE R o T [a) — AR EUR TR ST fE
H T 57 53 S A ER T A [T A7 AR PR AL A 4>,
SR B R A S R B T A s AT o AR
TRESECR H bR LLAN, 2R 604 I R 3 €00 BT I S 1)
J& TR RALEUOR T BUR B AR Sl 3 n sk
i fitsy . ERYAMT I E L B  BORRMY )
JE 3 KA 2 175 Al 3 BBCRM UG B AL 25 32 ATk L A
P A TAR SR A PTG B, 3K S AR

2B K T AMAME

L IR TR rh i O rp =R T A, — 3%
A 35FAG . 3R 6 R T HEAAVFIF KA BUR T
BA A, =W 52 B0 31 n H 45 5 . 41
(D—) M FREI B0 IE , Ui =IEeE T 24
HEm s E AR . 51(6)—(7) R AA
YRR GER G SR 3R T EOR T HA A0l L
W PRI AR . A A SCRE S kb R SR
ARG RA AR — B ADSOTIECR T 206 55
MIREIRSCR . 3R 7 s T HABBOR T HA A/ 1IH
iR XEEEUR T HAGREMACRY +r % . H
PR R AL T AR A PR BT ALK T B 5 At RUEUR
THBBCRCR A PR RVBOR T HE T =28
FTHABWRACR ORI . A RECR T HiE
Tk 5 3 X A M DU 114 2 3R AR 2 SRR RN LAl 1Rt 4
LB E A A P im kA RE T . PR ALEUR T
Bl it Al Frifed 5155 il P15
BaE M RERAE ) o FIRPIZRECR T BAE T SE B
AR AR B A BB U
RS AV TR AL EOR T HAH G )8 T 45 M+l
Y MR B 2H A, BOR ) B AR R S ARG =
W2 AL AR S E LT &5 IS
S A AR o 1 RI— S8 SRR BT Y
WA R ER IS D8 TR (XA, 2025) ,

k5 SORBR T ELALSETLR

s (1) (2) (3) (4) (5) (6)
LnCO, LnCO, LnCO, LnCO, LnCO, LnCO,
Lnrd_PersonXFine_Sum —0.0277%%*
(0.0094)
LnrdincomeXFine_Sum —1.1786%*
(0.5263)
Asset_ProxGreen_Sub —-0.0008*
(0.0005)
LnrdincomeXGreen_Invest 0.3348™
(0.1114)
Lnrd_PersonXLnrdincome 0.1796"
(0.0885)
Green_SubXLngovern 0.1163™
(0.0188)
il AR Yes Yes Yes Yes Yes Yes
Bl s Yes Yes Yes Yes Yes Yes
N 11,654 14,487 15,991 13,845 10,582 13,712
R-Squared 0.9604 0.9345 0.9335 0.9356 0.9609 0.9433

FE  BASERAUR R T 3¢ HIUR B, SAITER TR R T IR AR A i nl /R R
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k6 PR AE KU ZAHCR TELAE
A (D (2) (3) (4) (5) (6) (7)
' LnCO, LnCO, LnCO, LnCO, LnCO, LnCO, LnCO,
Lnrd_PersonXLnrdincomeXGreen_Invest 0.6198™
(0.1384)
Lnrd_PersonXLnrdincomeXGreen_Sub 1.5125™
(0.4643)
LnrdincomeXAsset_ProXGreen_Invest 0.0078™
(0.0014)
Asset_ProXGreen_SubXGreen_Invest 0.0102™
(0.0043)
Asset_ProXGreen_SubXLngovern 0.0004™
(0.0002)
Lnrd_PersonXAsset_ProXGreen_Invest -0.0009"
(0.0005)
Lnrd_PersonXGreen_SubXGreen_Invest -1.8832"
(0.5002)
Pl A i Yes Yes Yes Yes Yes Yes Yes
[#] 5B R Yes Yes Yes Yes Yes Yes Yes
N 10,118 10,550 13,803 15,183 13,658 11,113 11,113
R-Squared 0.9619 0.9616 0.9366 0.9355 0.9438 0.9616 0.9613
T MUHZERAUR R T =T BOR T RALE 09 B F 5, S50 P BCR T RS 25 3R TR IR AN s A T S e
AR R
A7 HAbBOR T A4
i (1 (2) (3) (4) (5)
LnCO, LnCO, LnCO, LnCO, LnCO,
Lnrd_PersonXLnrdincomeXAsset_Pro -0.0013™
(0.0003)
Lnrd_PersonXLnrdincomeXFine_Sum -2.3974™
(0.2982)
LnrdincomeXAsset_ProXFine_Sum -0.0217"™
(0.0072)
Lnrd_PersonxAsset_ProXFine_Sum -0.0015™
(0.0006)
Lnrd_PersonXGreen_InvestXFine_Sum -0.1123"
(0.0646)
P AL Yes Yes Yes Yes Yes
[i] 7 RN Yes Yes Yes Yes Yes
N 10,550 10,550 14,444 11,604 11,113
R-Squared 0.9620 0.9628 0.9353 0.9611 0.9612
FHORACR W B BOR H R Fr AT, LB PR B | BOR SR AT ) B A 4%
() et MAATE 35 22 5, ISR B T AR A i ] i A AT R

R T BRI S5 R B RS , AR SCRICT IR
RS PEAR 6 « 55— , % FEBOR TR A e, AR5
R PR i e — S ERT AT [ e 2

o MHIBRARIR
FEAS . ASCHMBR T B TIREAS . BRSO B 2
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(&) BB

B T HL 1A RO AN AU T BUOR T2 A
B i FNBURAE IR GARIE R P45 25 R R 3 1)
AHIGE o A SCMAAR M RIS | A Ml e HE Tk 0k i 5 905
SAYERE 43 b BURAE I SRR A S M R
fIE ey 52 e 2% S BUE T HAEHACR . WS, A T
PRI E 3R P R BUR T B7E W™ AR i i s
ROOTFENR  TERERL(2) i EEAl Bl E AT 404 el .

G, A RS B 2 7073 BOR X RPN B
bR s B IE bR o B Al 38 8 AEA Tl P =2
A 7RJEAE R TR RS BOR B 57 T == A e 3
BRI R FAS BRI, RS A
MPAH H /NS Al ] BE AT B 2 Y BOR T H BT
R, /INEASEAR M — e T M B Al B sy A Rl 95 2
W BRI, /INRRASE AR T e B B R 5 AT e A o
e HUBCHE AR P o [T ERE NS Al A= 7 278 R
ZH LT B, R AR, 2 €0 B R AR L R Al B
o AR SCHR AR M [ 2 5% 77 KUASERE BT AT Aol 2 B
509% 53R 53 R R R INA Al P 2H . 3R 8 11
HICH A (2) 7R 2R A L FE 3R 43 BUR T2 T [
BRACR 22 5780 K . Panel A i /s KB/l 7E 2R (1
PEGE AR AR AL 11 B T B0 1 Y B OR 224 T
INFIASE A o RBARE Al 2 0 45 9% HLAT R 8 0%
PEFA, T H IR PR A 1] 25 25 50 Al 7 25 i AR K
e, Fir AR Aallosd IR B TR R, H
ARBUOR T H 2R AW E ., Panel B iR KB AL
TR W™ Hbrde th Z 5, f ik g5 2 T R BL R
AIISHERC AR b B AR A T

ANl A RS IR 22 570 LA 50%
S3 LA B HE AR S R0 o bR K BT A Al X
I3 N HE AR AR HE P2 . 511 (3) Fg1 (4) J&
N T HEEER . Panel A KR X HERL Al 1B
AR SRR AR T AA R R T L e T
A8, ARBAHR AR M X ¢ €0, M B S T2 s oy B
&, Panel B 7 iy i HE A Mk 7E B A RP I L S8
AN SR PR FHOR T BEAEHT , Bk RO 255
T B AR AT H R SE A R it A 10 Dl
RO 0” B AR 4 AT AR Al B
JiF £ (0, 2R M SR L H AR it A BE A A% BURE
THEARLOOT i B HE T A M 5 T AUF R I R ¢ € 4% B
B

AT I T R B AR AR R B T B H

ORI SE0 AR [ 55 e 2013 AEm0 A 1) 42 [
BT T RESE R BRI (2013—2020 4F) ), # Hoh
126 A~ ML 2 T 3 43S GE R U T, LA Ry A e i R
T o Panel A 1951 (5) F151 (6) &7 5% Y 750 3 i S
il 5 it TAE R o 45 % 1) R s8R T 1) 4, Sk e 1)
BE YR B I T B AL Ao PG A T K e kAR . 3R
TE VR AT I A RNk AR LS A LR T
ELRFERAUCR B3 o Panel B g 7S P 2368 T 78 “ XU "
H RS, A it TR FH B 2 68 R ) T HL b
FRIEREAE I, SRR T PR ACR 4. 25
ERIIHT  WECR T HAEA R 73 AR LT IR
RHTFE (RE L) , Panel A /s AR 245 FERIAE
it S AEAN [F] 43 21T WO BT, W] LS A o —
BEBA . 25 BB SR AP (SR AT A,
LUK T HAER G 00 T B35 . 55 —HBA
NHUR SRR, BURVEHISCRESS . Panel B 7R
Ll 18 it TR BN £t € SR WA 7E © XUl H At 114
Jo BB BOR S5 AR, 9 B — BB BN o 5 BB Ay ik
FE ML ZBOR T HAE HAR$e 5 BURRCR G i
RS o HAWEUR T H s 8CR 2255 T X" H
B T, 91 R o = ABBA

FSRIELR

I FHBUR SCA 3BT 7 5 e s BURE & A 19 B
VATV BUR SCF AR SO HE OB H bR S i e B
T EME R A RS SR I, 5T 2010—
2022 A REVRA TV, b T A lb Bt | 32 OB [ 2 0
R RSB R G B B a T I BN I (i S B
RUBUR T H AR . 18, SRIBOR T H Rk
BRI 2 BT R W, B A SRR RINBUR 23 6 R 1 LA
Ab, HARBUR T HY AT AR i . T
HBR T H I AR ]S 5 % B0, BREk il sk
EHE T AN AR EOR T 2] DR A ML A HE L -
AT S U0 SR M | 23 €0 I G R 2 £ 45 % 3
PUAS R T 288 F HAT SR TR H AR L 45 |
TRRh RS 2 , SRR TR XU HAR O ThfE . 454
R SCA BT, T DLW LA BOR T H 2 i A
RACH 0 R , F2 B R PR L Rk
RN R S QI F I EST W N S SR = RIUY 7R i
BT, BT TR R A AN = . LR, TR
WE“ XU H brdet 5, 45 8B0K T HOh 2814k,
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28 RS
(1) (2) (3) (4) (5) (6)
A KB, | ANBLAY | e fRAHEIL | BRURAITT | AR BT UR AT
LnCO, LnCO, LnCO, LnCoO, LnCO, LnCO,
Panel A : BIECR T 0

INRD_person 0.3028™ 0.3779" 0.2321™ 0.4248"™ 0.2534™ 0.4010™
(0.0114) (0.0155) (0.0103) (0.0149) (0.0261) (0.0095)
INRDincome -0.1971™ ~1.3490" ~-1.1142™ -0.3411" -0.3658" -0.4053""
(0.0286) (0.1918) (0.1355) (0.0377) (0.0614) (0.0318)
assel_pro -0.0006" -0.0001" -0.0010"™ -0.0001"" -0.0006" -0.0002""
(0.0001) (0.0000) (0.0001) (0.0000) (0.0002) (0.0000)
green_sub -0.1610" -0.1673" -0.0480 -0.0900 -0.0431 -0.2171"
(0.0651) (0.0560) (0.0613) (0.0580) (0.1127) (0.0517)

green_invest -0.0751™" —-0.0585 -0.0267 -0.0788 -0.2894™ -0.0192
(0.0270) (0.0509) (0.0254) (0.0508) (0.1051) (0.0271)

Ingovern -0.0023 -0.0058 -0.0004 -0.0087" 0.0054 -0.0040
(0.0033) (0.0052) (0.0031) (0.0049) (0.0107) (0.0031)

fine_sum -0.0211" 0.0033 -0.0225™ 0.0095 -0.0089 -0.0279™
(0.0066) (0.0251) (0.0061) (0.0276) (0.0113) (0.0094)

Panel B: “ X" B AR$E H 175 BOE T HACERX

GoalXLnrd_Person 0.0435™ 0.0063 0.0173" 0.0459" 0.0590™ 0.0323"
(0.0081) (0.0147) (0.0077) (0.0130) (0.0222) (0.0063)

GoalXLnrdincome 0.9021" 0.2675 1.4822™ 0.0585 0.2761 0.5942"
(0.2233) (0.2264) (0.2395) (0.1898) (0.6769) (0.1627)

GoalxAsset_Pro -0.0003" -0.0002" -0.0011" -0.0001"" -0.0009™ -0.0002"
(0.0001) (0.0001) (0.0002) (0.0001) (0.0005) (0.0001)

GoalXGreen_Sub 0.2098 0.0024 0.6521" 0.1020 -0.3098 0.1354

(0.1454) (0.1774) (0.1612) (0.1610) (0.3049) (0.1351)

GoalXGreen_Invest 0.7387" 0.4347" 0.6702" 0.4975™ 0.2664 0.6083"
(0.1042) (0.1100) (0.1116) (0.1029) (0.2049) (0.0864)

GoalxLngovern -0.0312" -0.0369" -0.0262" -0.0347" -0.0337" -0.0288""
(0.0050) (0.0084) (0.0051) (0.0075) (0.0201) (0.0047)

GoalXFine_Sum -0.0578 0.0861 -0.0653 0.0801 -0.0679 0.0282

(0.0475) (0.0545) (0.0443) (0.0594) (0.0742) (0.0396)

T BRTRIR , A SCHUBR T S8 B IHEA R 4L 00T B 1A 25 3R 75 SRS PR VORI B2 AT ) A TR R

AR R RN AR AT B SCuESS IR WoR
FLR % il 8 U AU 23 (0 R W AE “ XU H AR 4
Ji BT AL B8 T 5 o e O R ke A R TG i 3 22
S 11 At R R AR T WA H bR R AT .
SEFR b ORI E R BOR T 244 S R 1Y
BRI o ARSCO BT T IR =T 3R T 2241 A
B AR R T . PRI BOR T LG Bow , B
S5 NA AR AR R BOR T 2415 7T LA
TE R U RIVE T, S 35 B AR A oMb e HE Al . S it 152 it
RN S e AU L HL A BOR PR R RCR . =
B T LA A I s PR B BOR RNt 25 U B o T 5L
Pp ] Rl O By o B, 25 RS B EOR T H AR
L7 B BORAE X A B RRIE FIBUOR A BT 45 R
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Fleg It i 2 POk T HIFE A 71, nl ATk
B TR B A L Bl R AT AT Rt
T SRy KR , S T B DB HE 1 PR Ay Al ik WL ™ H
PRIGSERL. NI, T BRI A O HARIE L Al
R T HARE AL, X B gs 7Y 75 R BRI 3R 358 7
R THMA TR G S B T BSR4 g
J1 F R T R i Rk A5 T H AR
BERVE BB Ty o B — |, SEURSS R s BF A
W BT TOIE B BB AR A8 2800 21 s BOCR e
Lo o b— AL Bt T BOR T H RS , R
WOE AP J7 3, B R SCRFIRBRE AR e, 1220
BORBTE RN o B XTIEUELERAG B9 A S
ZROAMEBCR AR Z5E , 75 Z A A B R 2R
FXUpe " W T 2K, E— 2B AR A 2R AN (438 A
o B B R OR B R T HA AN 2 I, 22
O RAEFORMBOR TR 4515, —J5
THT, 258 3 SR R JBE 0 R 5 R A S KR
B R Wy 5 MU P58 S0 3 5 5 5 — T T, BESr 4
R DR TV A At A e LB WO ML . i R 1
B BUSOR G 45 SRR BRI HE R BLOE S ) Al [
Xt e B AE A Ll SR B S A A BT AR £ 48 e ol 2
RIS

=R T RAMAE BTN Y #H A g H IS 2 A
it AR ALK T B AR, 800 A 45 3858 B BOR T A,
(PR AE I o — 7 1, BN B A S35 5%
28 BB 5 B 05 R OR 1Y 130, $ R EOR A
A QLA BOR 5 XU H bR 4 T BCRE F7 , 2E 1 il
SRR R A AA B 37 . 53 —TJ7 i, B
PR R R T AR B S ) 1 £ R DU AR <5 1]
AL, 455 BUR 2% (0 R  A5 TR BUEOR TR 5838 ML
R AR AR SR e A AT N T BRI A Ak ik
PTG ) JEE AR 7 ot >R ) H S, A v AR =
AR XUt A 4 ) 5 R 3, 8 P 5 B 5 T
Bkt tesh, Btxt v e e HE T 9 47 1 9 B
L /0N, Bl I T3 A 7 e 59 A ) AL, A S R A R A
SO A oy AL A DA S 5 1R
A R AT

(ZINERSEI B, ERB R TEASEME
B SHIEREEN

B X S E H BT A TE TR 9% 7 43 9 FIER 2% £
SRWGAE XU B bR 5 RO S T, AR
BCRART R H AR$E i HT 2518 , 2R 5 v
SRR H bR T2 D0 iR A % BRAHERCS RS e
IS B R = AN B, 45 A R AR B R R IR
ey it T e R AV & JR i o AR A At 2%
88 B Z AR TS N Y BOR T A6 5K R
FBOE THAE S HAsE55 iE il he

55— B BE(2020—2030 4F ) MR IR IE Y BE, £ E
155 2 38 il B HE R ) R PR RS K, SRR L =
FE 2030 4F R BNEAE . AR 55 B b AT & AR R
PR ERRHE OB i FE AR R TAE ), X — BBt
A2 BT BRI L. 2025 4E1T % S 5836105 A7
b A = SR HE R G A AR R ST XUk A
RAZIE Gt RSN GRE T 5+ B, 76 42 S
] PN 4 TR ST i e I 50, 2 R e J3 0L ol B, X —
B B AR Al 2 JRe il BEATS A TR I R B AR AR
T, TSRO N Y4 DL R RO O 32 T
SR U Ry Al A Y ISR A S P A R T4
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Dynamic Optimization Analysis of Energy and Environmental Policy Tools
Adapting to the “Dual Carbon” Goals

Liu Jiejiao Liu Bingbing

Abstract: The design and application of energy—environmental policy instruments are critical factors influencing
the achievement of China’s “dual carbon” goals (carbon peaking and carbon neutrality). Focusing on the
dynamic alignment between energy—environmental policy instruments and the “dual carbon” goals, this study
investigates the combined effectiveness and optimization strategies of three categories of policy instruments—
supply—side, demand-side, and environment—oriented—across different developmental stages. Through policy
text analysis, this study identifies high—frequency policy instruments and their combinations before and after
the announcement of the “dual carbon” goals, and then employs two—way fixed effects models and moderating
effect models to evaluate the carbon emission reduction effects of various policy instruments. The results show
that technical support, infrastructure construction, and laws and regulations exert significant carbon—reduction
effects, while infrastructure construction and government green procurement demonstrate even stronger
emission—reduction effects after the introduction of the “dual carbon” goals. The combination of supply—side
and environment—oriented policy instruments yields the optimal emission—reduction outcome. Heterogeneity
analysis reveals that the effectiveness of policy instruments exhibits a tiered distribution across firms of different
sizes, firms with varying carbon emission intensities, and cities with distinct resource endowments. China
should enhance the precision of policy instrument portfolio application and strengthen overall policy efficacy by
improving the aggregate effectiveness of policy combinations, reinforcing the adaptability of instrument
portfolios to stage—specific targets and tasks, and achieving systematic coordination among instruments, thereby
forming energy—environmental policy instruments and portfolio strategies commensurate with the phased
progression of the “dual carbon” goals.

Key Words: Energy and Environmental Policy; Policy Tools; The “Dual Carbon” Target; Policy Analysis
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