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PO AT 5 (BTAR AE | B 0E S AR 2% B A 4E L
[ =3 I % =N 1IN [EN) N A N [ R E A2 R | I Y
BORIRR B e ERE R L SRE
FeE EHME HIE BRI AETE BTG

FEAI B E S 2003—2022 4F, ¥4 8 1 A 5 dhe , - i

VR AN S0 B A AR AR B A, FAR iR PESE T
SRR 2,
3.2 BROE
3.2.1 ApwagER

3 e XL i) [ 2 2 7 G 6 4 R 48 U R A R A
RO AR

Y., = a, + a,dig,, + a,dig}, + a,control,, +

(9)

country + year + &, ,

() i Ao o FE AR, Y Wi R A (T
B SRR o dig ML AR R BCE AT IR A,
control,, R E RIS & country A year Ay B 52 [&] 2 &N A1 BT
I [ 72 RN, &, R BEALIE BN 5 o0, —or, N REAL B fifp
AR BT R AR ) R R
3.2.2 P AEARE

D RS 8 L 2 R R RS 2 O VR TBILARD , A
A (10)FI (LD AT A ROV AG 5 -

M., =B, + B,dig,, + B,control, , + country + (10)

year + &,

Y., =7y, + v dig,, + y,dig), + ysM, , +

7v4control, , + country + year + &,

KA 1D H M, 530 B AR BT (tec) FIBUR
TR FRLHE (ef) A rh A AR B, HOR 7 i 5 SRR AL B E —
. B—B, My, —y, W EARL . 56,7, v, My, HE
3R BB AR QBT RO 6 PR RE R BT 4 U R Y
Mt HE 3 o RNt £ 7 2 8 A B
3.2.3 AR E AR

P A R T RN AR AN T

Y., =6, +0,dig,, + 0,dig], + 0,R, , +

0,dig; R, , + 0sdig’ R, , + O,control, , +
country + year + &, ,

A2 H 2R, 735 i i REIREE 14 Ces ) A=l 45 4
THEE Gind) PSR 528 4, AR AR 5 SRR A B — 3K
0,— 0, N7 REL

(11)

(12)

®2 HRMESE

Ak TS FEAEYL HIfH b2 I/IMA KA Kk I
e ce 1760 6.147 4.573 0.119 26. 671 AR KA HE R
[ e cp 1760 2.375 2.196 0.213 22.965 EFRKR AT HE R 2

T4 TR dig 1760 0. 146 0.125 0. 003 0. 882 =gl
HARAH tec 1760 19. 408 3.162 12.876 25.041 A RAT
EURF G HAGE ef 1760 59. 059 26.519 0. 947 100 AT
TN AR 2 es 1760 26.919 23.811 0. 060 93. 691 AT
Pl T ind 1760 2.526 1. 650 0. 327 37. 068 TR EAT
WL urb 1760 4.104 0.362 2.828 4. 605 AT
TR gdp 1760 25. 403 1.989 20.352 30. 696 A RAT
UNEFi pop 1760 4.352 1.335 0. 844 8.983 S ARAT
BRI 2R gov 1760 2.736 0.329 0.716 3.685 AT
. 6 .
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RRE PRI

E£W, 5 HFEFH BRI R LW KR 5k H 88 N ERILIER R

Haans %5 AN “U” B 56 2 19 98 15 200 32 B AE T 5
Jr LA (12) S, — UV I B R, 2 0,0, -
0,0, > O}, MR A AR RZW AR, il o,
FECHE & BB 2 0B UIE T4, 2 0, > O, i
LAV-G2 4 R UTIE IR, 2 6, > OB, AR BED
3.2.4 ZFR B LALR
2 (13) s ) R AL
Y., =0, +p,WY,, +adig, + a,dig, +
p,Wdig,, + p,Wdig;, + acontrol, , + (13)
p;Weontrol, , + country + year + &,,

A (13)H:p, Ry 23 6] A B R KL p, o, Fllp, 73551 A fift
T AL Bt DA R A o A i ) 23 1) 38 LI R, W RS 2 5F
BRI AR R [ R — B

4 SEUESS

4.1 AEERECraent b SR R TR S
AP AE

2003—2022 4F , 2 EREC T4 Ve B Ak HE O 5 A
TR IKOT A U S22 30 2 3 e A X S T
(F3) BT, EECFL U 71, AR WAL 53 51 52
BT 135. 3% F1115. 9% 1Y 15 K, R B 9 ZU Y 5 &t
S, A LU E IR . AHXSI S, RO b X
SRINA B2 IR0 KT (LB S A IR RN (43. 4% ), 52 91
e RS — AR 1) AT RRRAE o AERRHE ORI
S A PR SE U AR B TS S A L T, e S L 8
G, RO A3 B AR RRHE RS ) 1 %% o R AR
VRN 52 BT B HE R S 3 T R, 3R 30 A i iy i v L
1o TEWRAE TR R IT I, AR 5L 0 3 48 T 1 3, RO AN

S USE IR R 5
4.2 JEAEMIA

BT G U B 3G A5 0N Y R UE ] S5 AR ISR 4
G (1) FIF(2) o, BT 28 U R il HE A A — 0 R 2K
HIE, ZRIFR BN B, RO 2 5RO HE R A5 R
T I 35 B S8 5 I i B “UTTE S &R 453 5 1. 146,
G (3) F1(4) 7w BT 2 5 X i 2B 77 3R 0 — IR T AR B00R
BRI AREON I R A5 SR AE 7 R Z R AE
W SRS AU B G R L B(E R 0. 884, TEW]F
SERBEH ST . Y dig < 0. 884 I, BUF 43 & e AN 23
PR 23195005 24 0. 884 < dig < 1. 146 I, $U 20 3% &
i AN A2 DAY/ B HE R L AFDRE 4R T B A= 7 % Y dig>
1. 146 I, B 528 U ek 5 IR R ik SUHG 280
4.3 FalivE SN AR S

Fafd ARG I 4s R L% S,

B B R RS b, SR R AL TOPSIS (technique
for order preference by similarity to an ideal solution ) J7 % H
B A KA T 2 PR RO BEAT [RE 40, 45 R WK 5971
(DAFI(2) . B5REBIIEF 2T R RS kA
PR A B U R U 56 RAMRAR T, 5 A A
4R,

WL AR RAL IR X R BRECT 2 B HR B BRHE T
B Az 7= 2R 3N AR B EATHT IS 0. 5% 145 J8 Ak B1 5 7 UK ik
T 25 R R S 51 (3)FF (4) . G5 REBABF LT L
J IK -8 B8R L 351 22 B 3 RN A ) S [l 1
SERAA LA KA AR

O = AR bR ER . RS AT A R R T SR O R
TRTET A RS A 151U o T R A TE 1Y Sy 25 IR) R, SR AR A b

R3 HFEF BARSRET RN FREESRESHE

A5 7K S 2022 4F [ GKF
i =, 2003 4E A 20224F PR SN o J(E'Z/J\{E
R 0.183 0.224 115.9 T g
el 0. 184 0.161 43. 4 i 28
A LUEHR L (dig) e[l 0.023 0. 047 135.3 734 BhEEw
LM 0. 098 0.115 50.0 B Je iR
gty 0. 154 0.119 9.3 BRFE P
T 5.227 5.823 21.4 [ R T
Wi 9. 807 7.967 -14.8 75 B[R 1 J Y.
e (ce) e[| 2.329 2.341 9.8 [ES FAIE K
eS| 4.747 4,943 16. 8 E[H BRILZ
gt 12.376 9. 641 -22.6 BRFI B
M 1.282 1.965 53.5 I3 IHFE
W 2. 693 4. 560 71.6 Fii+ Lyt
i E =2 (ep) ] 0.923 1.147 34.9 B HUOR ki
eS| 1.791 2.142 27.8 e fAFI2%
KM 2.039 3.121 53.3 v B3l

https://www. cnki. net

e 7 .



&) FEAO-ZRSHE 2025F FoH

x4 BHAEMDPER

RRE PRI

A WRFHE G (ce) A =% (ep)
(DA AFE A4S 17 (2) I AR HI AL () AR AFE i AL (4)Im AR R AL B
dig 16. 830" 14.810™" -12.010™" -13. 660"
(1.182) (1.172) (0.875) (0.859)
dig? -3.505" -6.461™" 7.2507" 7.729™"
(1.703) (1.688) (1.261) (1.237)
urb 3,122 -2.630™"
(0.614) (0.450)
gdp 1.854™ 1.692™
(0.219) (0. 161)
pop -2.347" -0. 635"
(0.384) (0.282)
gov 0.255 -0.482™"
(0. 154) (0.113)
W RO 1. 467" -42.840™ 1.892"™ -22.140"
(0.214) (4.650) (0.158) (3.408)
[ K [ 7€ 2 JE = &
F1sf ] 1 52 = = = =
N 1760 1760 1760 1760
R 0.968 0.970 0. 924 0. 930
1.7 P<0.10,” P<0.05,” P<0. 01 355 AL M ARvER
- B R By st FRAg bRl
(Dce (2)ep (3)ce (4)cp (5)ce (6)cp
dig 13. 9407 -13.080 14.010™" -12.540™ 14. 810" -13.660™"
(1.265) (0.928) (1.162) (0. 820) (1.661) (1.304)
dig? -5.974™ 7.367 -5.391"" 6. 669" -6. 461" 7.729™
(2.027) (1.487) (1.763) (1.244) (1.816) (1.095)
fig el —44.280™ -21.810 —42.720™" -22.620"" —42.840™ -22.140™
(4.687) (3.438) (4. 430) (3.126) (5.063) (5.100)
FIE = = 2= = 2= =
P ] ] = = = = b= =
N 1760 1760 1760 1760 1760 1760
R 0. 969 0.929 0.972 0.937 0.970 0.930

TE: 77 P<O. 0145 5 W EUE bR ifEe .

WERRTT I ER AT 01T, 45 2R L3R 551 (5) A%l (6) . 452R
FWIBCT 28 T R i B 7 IR 22 805 35 P TR s
B RS TR SCAE R AR

S, N AEVERG S o ST AT BEAT £ 15 T 2L A G )
PRI 7 2R B 8 22, SR Ak 235 2R AT R A7 A P A e ) A
I, BB U I — K 2 B AR RN R T
HARG R B/ D — sk b Ar it . —Jrm, #is
T YRR B A K B B RO AT A T
HAR 3R AR ZER 5 55— 07 1, s o 1 -5 25 i iR 22 200
AR A DR OC A, L S A e i A e A )

.8.
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A AN =, TE RGO T AR A A B
[MIHE5 R L 6. 2 651 (1) M (2) K45 — B BL 345
RBOTHZBRREAHN R E, H FEHKT 10,4647
55 T HAR G 19 RS, A T AR e B A 8. Ak, R
B AR Sy W TR (T LA e i A PN AR AR
i), ok AT RIS 56 F i fS AR S A o T E A R B
WIBEAAE 2 LR £ 65 (3) M (4)5 kBl
IEERE i E S 2 ik O S oy R A R e ks
FEUE [0 9 25 SR — B0, Ul WA A7 PR 38 T 25 o A1 2 i PSR
T I P 2 )



E£8, 5 HF AT BRI R LRI ER KRB 88N ERMZIERR
x6 MEMKRK
. Hi—brix o B
i (1) dig (2) dig’ (3)ce (4)ep
dig 15. 838" -15.595™
(1.777) (1.399)
dig’ -6.800"" 8.217""
(1.929) (1.178)
L. dig 0.896™" 0.022
(0. 020) (0.021)
L. dig’ -0. 050" 0.8517
(0.028) (0.042)
Gxid -0.610™" -0.230"" -42.76"" -27.853"™
(0.080) (0. 046) (5.507) (5.617)
P L i = = b= =
P = = = =
Fisf ] 1 5 b = = =
N 1760 1760 1760 1760
R 0.991 0.992 0.970 0.931
F 2026. 24 764. 63 — —

RRE PRI

TE:" P<0.10," P<O. O1; 455 NEUE A hRifED

4.4 SeRCPES B
4.4.1 HFZFGTEREITHREAZFRETER
K- i St

THE SRR Ay 4 TR e B v 45 1 3 AR A L AR
A AR A 2 R A (e N R B AT
) o ARG AR AT 2022 4R R A3 AR E BEAT 43 AL 1A 25
R T, G5 R FRWIECT 2850 X RcHE B Ak A 7= 2R 19
SR TEAS RS KF 1 B o8 5 0 e 35 i S ik . ek
e R E WO 5K RO 0% R KT S bl B
ME“UTBERR, SRAE T RERFNUIE LR, Y
TE i WA R0 I R AR I 280 o TEAR I AT AR A
K BTGB R AN LI Bt HE s e s A 7= 36 7= A
R ARL AR R ATE T — e A B AL TR R 1 &
B B, BT IR IG 1 28 5 Ak AR S AP R A T X 0l X v
e R WO I R0 5, FRBE TR B 1R B B R H
i, TR B HL 28 B B0 R F T SR 5806 2L Y 2 TR R R
M Z T, Ho E R AL T3 A & b B, Lot & g H
B e R DR B 7 Ml 2 R R il it e 15 4 T
WO B PR BOR L e F A SR e . 2
il B i B T BT A R S BN . A D A
R SO ZE b, R BT DR B o B2 A I, B R R W AR
35k M5 | B e HE WA T AR T I AR BOR TR
o, B B 0 AR RE ST o AR R AT R AR
R, R ECR IR RAME S ATBOR A B, 380807 T
ELANAETE , AxE LAV b TR B S B

https://www. cnki. net

4.4.2 HFZFG LB ABEEE RKREBE
R AT £ 5

2o — [ A7) 0 U AR AU R AL b LR
45 [ AR GEIR Y R IR T AR . Y —
1 B v T N R A [ - H K7 (21, 32% ) B
MBI A T IR F A 5, BN AE B AR E K, Stk
Ky 45 R W3 8, SRR AR R PR E K o 5L
FATH R R St Hb i 2 WA E U R, SikA:
PR R ER UL R M IR E A E R o b B
20t St HERCE B R MR B AR R R R
FIRERYJELRTE T, BRI A 09 ) 8l T IR ) 4 T D5
AT RANH 1, 76 R R sk R vh g i B 1 X B Ml 1) i
FEMOR o 3% AR AS AR IRAE W B AR 5% 75 1] -, ]
EHELFZ A T R WA 1 T BE Al B AR B LA SRR AR Y
R, RPN SN B2 0% A JRAT AT ME AU file
AL IRAZ O P AR R ARME A P B e (L B 1R
JH N5 S B iHG 3 o
4.5 fERMBLEIY B

3 A 1R A 9 B 28 5 1 B B G R BILR  4 5R
9. H— B 2 U o 8 F B AR A0 S5 3 ¢ R e 3
. R 9FN(1) R, BTG U W AR AR 5 0 #E 1%
7K bR 2 A R W N 5 7 A e RN . 5]
(2)FMH , B ARBH RBUE 10% 8.3 KFF oGl , B
FAUE NIV I T R W3 R EOR AN
2805 X e HE R 1) 5 e b AR AR . TR B 31 (3) %

. 9 .



RRE PRI

¥ PEAO-RBESHE 2025F& $oH
x®7 BNKFHRRERE
ek IR A2 TP AR AL TR rh s A A L A
(1)ce (2)ep (3)ce (4)cp (5)ce (6)cp
dig 9.028 51.502 -0. 587 -2.334 16. 250" -14. 4207
(9.152) (32.770) (3.391) (3.059) (1.422) (0.990)
dig’ -104. 844 -980. 021" 3. 442 4.760 -8.077"" 7.668""
(154.894) (554.609) (7.434) (6.707) (1.979) (1.377)
g e 5.983 79. 380" —47.312" -2.541 -42.581"" -35.107"
(8.535) (30.561) (5.305) (4.787) (6.824) (4.750)
P A b= = = = = =
[ % [ P P = = = 2=
Fisf ] 1 5 & = & S = =
N 80 80 422 422 1258 1258
R 0. 887 0.751 0.921 0. 694 0. 962 0. 928

T P<0.10," P<0.05,” P<0. O1; 455 PUBUE IR o HFAAT 2022 4 7 F S5 A o bn it 2, A [ RER A (GNDIE T 1 085 3
TCHI L TR R L D5, AX GNLEE 1 086 57T % 4 255 70 IR L 55K, A GNLTE 4 256 57T % 13 205 J 7T 0 P s I A 2R U5 145
It 13 205 EIC MR A G TR AFFEE A SRR A SRS I i i A 2 5

®8 AEFHENRRMERE

Ak PR ER IR F A E K
(Dce (2)ep (3)ce (4)ep
dig 2.564 1.279 14.0717 -14.857"
(4.152) (2.242) (1.442) (1.100)
dig’ 29. 624™ -17. 110" -6.505™ 9.166™
(12.369) (6.678) (1.933) (1.474)
RO -26.266" -16.532"" -51.744™ -24. 052"
(10.270) (5.545) (5.836) (4. 450)
s il A = i = =
I 5% [ = = = =
Fis i) i) 7 = = 2= 2=
N 540 540 1220 1220
R 0.981 0.932 0. 965 0.928

TE:7 P<0.05," P<0.01; 155 P (E o brifiin .

B, B A BT 7 50 28 B R g A 7 A4 B0 82 W) RS e
YER . WFSERBE H2 15 ARAIE . H = Ber e vt il ad 42 7
UM TR BB SE I FERRIE AL . R 91 (4) R W] B &
DX BUR R BEALBE A9 52 R 75 10% K B 235 0 IE , %
R 0 A - AR THE R . 91(5) 3R, BURG BKCRE
BB 1% BEKFT R AUE, HECT25F KA 7 iy
FB R RUTBUM G AR (e 2E T 807 22 U i 9k
RO o [R)BEL 51 (6) 2 W, BT i6 HRA3RE 18 B0 22 5 Y Bk
Ay RN R IR A o UEWIBIE ST BSE H3 BAT o
4.6 VAV

LI S 4 5, 22 B0 R 00 B 7 2 5% R e K P AT
R 53 A5 B T 00 B B, K 8l 5 PR o K
TEEUE A e S B FERR I 2k E L R A, AR BRI )
B, BT T R IR S AL S5 7 AL S5 TR AR SRR —
TERUT 28 5 WERIIE A5 R IR AR T . 2% Haans

.10.
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SEIE ST, A RS R 2 Ak R Ak TR
TR TR RE VR 2 R R L S5 AL TH R IR T AN . AR AR 10
FICO) AN (3) T2 RS 0,05 - 0,0, > 0 H 605 >
0, BVTE T RE VR 2544 RN 7= L 454 T 2 25 S BUE 20 &
Ji& S RAHEC R Z 1R A 451U T i 445 s i 4 78 IRk
LA AW, 554k TR CUT TR . X R, W iE e
T35 H6) R0 7l 285 W 4 PR A AR S R 218 2 8 1)k I i 068 (1
(AR ) (45 5 A ), A il A e s i 1) T ek R AR A

TN (27 ) o [RIEE, AR 2 10 81 (2) F8 (4) £k
T RIS 0,05 - 0,0, > 0 H.6, < 0, BI7E i AE IR
SRR AL ZE A FE R R B A5 kR S
K2 U7 I A A A%, B2V 22, 551k
TEUTTERUN o X R 25 EECF AU R R A B
R KOF A R AR i A 7= Rk B R e (B A 8% I HL
TEIH 1 R IR 25 A6 R 7= S5 B DAL T, e 2k 7= e iy 4 7



E£W, 5 HFEFH BRI R LW KR 5k H 88 N ERILIER R

&9 ERMBISHT

- BRI H BURIABALRE
(1Dtec (2)ce (3)cp (4)ef (5)ce (6)cp
dig 1.702™ 14. 888" -13.735" 0.294 15.320" -13.833""
(0. 486) (1.172) (0. 858) (0.175) (1.172) (0.863)
dig? -6.396"" 7.670" ~7.168"™" 7.967"
(1.687) (1.236) (1.687) (1.242)
tec -0. 069" 0.062"
(0.036) (0.026)
of -0. 427" 0. 144
(0. 100) (0.073)
B RO 4.078 -42.532"" -22.413™ -4.869" -45. 152 -21.3617"
(3.142) (4.649) (3. 406) (1.133) (4. 658) (3.429)
P AR i 2 b= = b= E E
EPL 2 2 = e = =
FRF [ [ 5 = = = b= & =
N 1760 1760 1760 1760 1760 1760
R’ 0.971 0. 970 0.930 0.911 0.970 0.930
17 P<0. 10, P<0.05,”" P<0. 01; 455 N EUE Jhrifk iR
F10 FFRRLSH
- TH B IR 7L SR T
(Dce (2)ep (3)ce (4)cp
dig 18.798" -18.034™ 9.338™" -11. 694"
(2. 808) (2.107) (1. 856) (1.382)
dig? -29. 712" 22.312™ -17.355™ 13.265™
(4.922) (3. 694) (3.579) (2.665)
es -0.768"" 0.278"
(0. 145) (0. 109)
digxes -3.507" 2,824
(1.020) (0.765)
dig® X es 11. 717 -6. 853"
(1.936) (1.453)
ind -0.391" 0. 146"
(0.095) (0.071)
digxind 1.413° -0. 373
(0. 838) (0. 624)
dig?xind 6.875™ -3. 444"
(1.854) (1.380)
RO -23.334™ -29.499™ -39.615™ -23.314"™
(4.974) (3.733) (4.748) (3.535)
Pl Az it = = = 2
EPailE = = 2 =
T[] [ 5 E 2= E =
N 1760 1760 1760 1760
R 0.973 0.934 0.971 0.931
T P<0.10," P<0. 05, P<0. 01;455 N o bR i o
. 11 .
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é .*3:}‘:

o/

FEAO-BRSHE 2025 F o H

o A S AR A, B A= 5 AR R Y i Bl 1 AR (ol £k
) o UERIWTSE R HA AT .
4.7 2B A Ml R ON
4.7.1 RFRFXBAKE AT F a2 X
P2 TAE NS BRIV K R E 2 ) &, AL
B — [ 5K PN 7 A BRI R ) 3 T R o 1 A AR
RALAE AT 5 W 4 S5 fe g b F 5. Rk, FHE %
F AR B HECR (B AR 7 AR 0 1Y) A3 TV RN AR A
JENEE, TEH IR T BT R SR BHER kA= ™
R 28 8] 3 HHRONE 2, SR FH 448 5 B R A A A s [ A
TS B, 38 0 Moran $8 80K 6 25 8] A A G, DL % 85— [
B2 U BcHE R R A 7 R 1 32 B H A E R
Wi A A5 R ILER 11, 45 R H] 2003—2022 47 4% [ 87
G0 R SRR B HE T A 2B 7™ 2 11 Moran £ 80T 1%
KOV b B3R IE U 4% [ 22 R A B 2R R SR KT ik
HER i AR A 7 AR A A 5 (B A G
4.7.2 HFBFABIRET AT R A0 E N EE
R
8 3 Fe A LM G 56 Hausman A6 56 F1 LR K6 56 45 5 | %
LR R FH S VA BT () L 1 7 ) 2 ) Ak 2 A TR 3 A7 43
Bro FEFRIA (13) 44 42 ) ML T2 BRI KG 56 4 BREU T 26 0%
e Xt e HE R A: (e A 7 R R ) 1Y) 23 BV AR T I 44

RILFE 12,

1 1290 (1) AT AL, B 48 55— RO R 80 58 1F
{8, IR E R Ul R &5 Sk
e B E W EUE R H1(2)—7F1(4) 2 BREL
TR BRI R Y 23 (RIS A R . kT
S R BN 3 T — B S 2 U Rk S X 2 T
R TR 7K AR 1R 8 14 Bl I T80 7 A 118 A 4 1 i) 92 380 3¢
55, AN 1T M i A5 e At 1] 5% 0 B HE ™ AE T IE 1) 5%
WA o 3K PR A B e T b R R I 22 U T Bl A R 2
i 1 57 7 R 0 A R 5 o A L K, T X L R
FHRHER E

1 12 90 (5) TR, BUF 48 0 — IR R B0 2% B
{8, IR A A, U A B S kA R 2
AR REN VIR KR, §1(6)—51(8) H2EREF
25 U0 X0 B B 7 RS R 1) 25 [R) RN A R 2 R R B &
T I TR 205007 AN J 35, 30K 2 PR Sl A 25 [ ) 50 8 T /K-
ZERERTE ST HAE 0T A G 2 25 T80T
BRI = ROR T

5 HiwHECREN

5.1 &5k
FeTF 2T T R B ELRS CWUR” B AR, AR5 ST
BB 5 R B F AP KT, R A E PR &

F11 BFEF WoHERE FIR A 7= 2 8 Moran 183

P BTk Ui 3iiecs WA =3
Moran’s [ Z Moran’s I Z Moran’s I 7

2003 0.425™ 6. 969 0.456™ 7.481 0.356™ 6. 184
2004 0.445™ 7.269 0.436™ 7. 196 0.366™ 6.351
2005 0.434™ 7. 083 0.431™ 7.115 0.369™" 6.380
2006 0.432™ 7. 049 0.428™ 7. 056 0.370™ 6.412
2007 0. 402" 6. 606 0.435™ 7.141 0.356™" 6.243
2008 0.372"™ 6. 166 0.430™ 7. 061 0.362" 6.329
2009 0.325™ 5.422 0.435™ 7.152 0.375™ 6.539
2010 0.3117" 5.205 0.440™ 7.222 0.358" 6.295
2011 0.289™ 4.890 0.421™ 6. 906 0.355™ 6.285
2012 0.276™ 4.691 0.436™ 7.126 0.355™ 6.246
2013 0.235™" 4.092 0.435™ 7.118 0.356™ 6.209
2014 0.219™ 3.877 0.441™ 7.219 0.350™" 6.156
2015 0.185™ 3.324 0.462™" 7.541 0.341"" 5.969
2016 0.162"™ 2.974 0.455™ 7.419 0.337" 5. 843
2017 0.146™ 2.702 0.459™ 7.470 0.333™ 5.783
2018 0.125™ 2.373 0.428™ 6.981 0.330™ 5.748
2019 0.1117 2. 160 0.432™ 7.045 0.348™ 6. 020
2020 0. 094" 1.852 0.414™ 6.768 0.339™ 5. 899
2021 0.110” 2. 148 0. 427 6. 964 0.337™" 5. 860
2022 0.072" 1. 496 0.314™ 5.161 0.218™ 3.795

"7 P<0. 05,7 P<0. 01,
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L ce cp
i (DZS BN Q) BRI (EHERUY, (4 WA (S)ZSERN  (6) FEZUN  (DEHERUY  (8) MALN
dig 11.902" 11.850™" 20. 384" 32.234™ -10.012""  -10.025™" -3.188 -13.213™
(10.821) (10. 655) (2.440) (4.050) (-10.322)  (-10.351) (-1.200) (-5.300)
dig? -4, 647 -4.710™" -11.979 -16. 689 5.565™ 5.446™" -6.331 -0. 885
(-3.041) (-3.282) (-0.801) (-1.133) (4.550) (4.781) (-1.320) (-0.194)
Wxdig 23. 167" -2.849
(2.400) (-1.102)
Wxdig® -12.254 -5.958
(-0.750) (-1.260)
P AR = = = = 2 = = 2
EPrE I= = i 2 = I= 2 =
P i) i 2 = 2= = = = = = =
LM-Lag 203.393™ 61.519™
Robust LM-lag 0. 004 17.335™
LM-error 370. 548" 44. 429"
Robust LM-error 167.1607" 0.245
LR-SDM-SAR 68. 690" 45.890""
LR-SDM-SER 73. 1307 51.2707"
Hausman 42.582"" 54. 640"
N 1760 1760
R 0.338 0.335

T P<0.05,"" P<0. O1; 455 ELE A ARiEDR
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“Carbon reduction and efficiency enhancement” effects of the digital economy and
their realization pathways: an empirical study of 88 countries

JIANG Ling, HU Jialin, ZHANG Zilve

(School of Government, Central University of Finance and Economics, Beijing 100081, China)

Abstract As the “dual carbon” goals become deeply embedded in the national development framework, the digital economy has
emerged as a key driver of green transformation and high-quality growth. Building upon its role in carbon reduction, increasing attention
has been paid to the effects of the digital economy in simultaneously reducing carbon emissions and improving efficiency. Exploring the
internal logic linking digital economy development and high-quality growth carries significant theoretical and practical value. This
study constructed a panel dataset of 88 countries from 2003 to 2022 to evaluate the “carbon reduction and efficiency enhancement” ef-
fect of digital economy development from two dimensions: carbon emissions and carbon productivity. The main findings were as follows:
(D Under the international comparative framework, the digital economy exhibited a pronounced stage-based effect: its impact on carbon
emissions followed an inverted U-shaped relationship (with a turning point at 1.146), while its impact on carbon productivity followed a
U-shaped relationship (with a turning point at 0.884). @) Heterogeneity analysis indicated that the “carbon reduction and efficiency en-
hancement” effects of the digital economy were more pronounced in upper-middle-income, high-income, and resource-independent
economies. 3 Mechanism analysis revealed that the digital economy indirectly affected carbon emissions and carbon productivity
through promoting technological innovation and enhancing government governance capacity. @ Optimization of the energy consumption
structure and upgrading of the industrial structure played a moderating role in the “carbon reduction and efficiency enhancement” pro-
cess, helping to stabilize the nonlinear effect and delay the emergence of turning points. 3 The digital economy also had a nonlinear
spatial spillover effect on the carbon emissions of countries with similar levels of economic development, although the effect was weaker
than its impact within the country. In light of these findings, this study suggests adhering to a development paradigm in which the digital
economy leads the “carbon reduction and efficiency enhancement” process. It advocates for advancing the turning point earlier and
smoothing the emission-efficiency trajectory, achieving a coordinated improvement in both carbon reduction and productivity. Efforts
should also be made to enhance digitalization and accelerate the development of the digital economy through multiple channels.

Key words digital economy; carbon reduction and efficiency enhancement; carbon emissions; carbon productivity
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