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Study on the Impact and Mechanisms of Cross-Provincial Horizontal Ecological
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Abstract: Establishing and improving cross-provincial horizontal ecological compensation mechanisms in river basins is an urgent
requirement for promoting comprehensive watershed protection and achieving high-quality economic development within river basins.
Using panel data from 93 cities in China from 2010 to 2023, this study applies the entropy method to measure regional eco-environmental
quality and employs a difference-in-difference (DID) model to systemically examine the mechanisms through which cross-provincial
horizontal ecological compensation policies influence regional eco-environmental quality. The results indicate that: (1) Cross-provincial
horizontal ecological compensation policies have a significant positive effect on regional eco-environmental quality. After policy
implementation, regional eco-environmental quality increased by approximately 0.021. (2) Mechanism analysis shows that these policise
improve eco-environmental quality by promoting local economic development, whereas the effect of enhancing regional eco-
environmental quality through increased innovation capacity is not statistically significant. (3) Heterogeneity analysis reveals that the
policise significantly improve eco-environmental quality in regions with higher fiscal capacity and in eastern and central China, but while
the effects are not significant in regions with lower fiscal capacity and in western China. Therefore, it is recommended to further the
implementation of cross-provincial horizontal ecological compensation policies, establish a scientific and rational evaluation system,

optimize compensation mechanisms and implementation pathways, and adopt region-specific strategies based on local characteristics to
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improve the effectiveness of environmental governance and enhance the targeted effectiveness of the policies.

Keywords: horizontal ecological compensation policy; eco-environmental quality; environmental governance; regional coordination
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Table 1 Practice of cross-provincial horizontal ecological compensation policies
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Fig.1 Mechanism of horizontal ecological compensation policy on eco-environmental quality
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Table 2 Eco-environment quality measurement indicator system
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Table 3 Baseline regression results
- RINAL A AT il A5
Coef. S.Err. Coef. S.Err. P>t
DID 0.0199 0.010'5 0.061° 0.0199 0.0103 0.058"
P 4 ~0.000 4 0.000 1 0.000™"
BUR TR -0.001 3 0.010 2 0.904
HE KT 0.036 7 0.065 4 0.560
Tl kK 0.0143 0.0198 0.419
WAL K -1.08x107° 5.32x1077 0.046™
W 0.1027 0.001 3 0.000""" 0.096 3 0.008 0 0.000"""
AR 5 YES YES
P ] i 52 YES YES
FEA 1302 1302
R? 0.8659 0.866 2

: Coef. K I R 2L, S.Err MARHELR, PR MG R . », o o3 3R0R 10%. 5%. 1% B3EHEKF. TH.

%4 PSM-DID El3& R
Table 4 PSM-DID regression results

WiH Env S.Err. P>t
Xif R 2 0.091
AR IR ) 2 45
. SR 0.100
FMEBCR ST '
Diff (T-C) 0.009 0.006 0.171
Xof 2 0.123
A mRE A
e e SCHAH 0.153
HMEEBOR St S
skokok
Diff (T-C) 0.030 0.006 0.000
Diff-in-Diff 0.021 0.009 0.013™

TE: Env FoR A 3 FREE Bk, Dff (T-C) 3R 529021 5 3% M2 1) 22
{H, Diff-in-Diff F7- WU 22 7ML 40

322 T

XU 22 i W OB AT i 3 ik, RIES 44
93 ) A 285 2 BB R S it G S 2 A R % 2 R I
FHALI B A3, RS ik A T AT i 3K
55, 5 NE 2 iR . i 2 AT 0L, BE AR (0 R 1) AR A
HMEE USRS it S 4 5 6 R 2 W 3 25 e, O SE
it J& , Az AP A U R BURAEAE U B, (H 2 R
1E, RBCR SRR W3, AT B s 1o
323 CREGHIRE

S HEBEAS LI PR 28 0 T, R R S AR,
T 3 ) A A S e A ) Oy A T R R B . A A
FEA R BEHLAHI 19 3T VRS2 g0 21, I BEALAE i
TR St AE 0y, A SE G 500 ¥k, 45 RANE 3 TR .
B 3 A0, Al h RECEAR S IE S, K sr 4
FEFE i BT HOA 3, B DX 3 o I S R 8K
0.019 9. XFRMFETCHLEER TN T, BEALH
SBUR) 52 50 2H AN 25 7 A 2SR L S IO St S R RO o

Zi b, DR Y m L, JE— A5 T i T 45 R T
Sk
3.2.4  GRERT R O

Shy sl B[R] ] P S IR 25 SR ) T, S50
ZEC B A, KRR AR B IR 7 146 & 2011—2022 4F
FOFTEATIEAE RN, 4558 (W 5) Bon, T 2Ew| N
AP AR 1, [T R ECER R IF ol ak 10% 2 1Rk
SRS, B A B Ao
3.3 LR

SR 7 5 48 0 A 1) A 25 A M2 IBOSR i AR 2
I I VR B AR, A5 5 2 2T e 2507 ek, 4351
56 26 5 & JE KRBT & J K ST B VE AL, 25 5%
W 6 .

LR R AR, BH R BON I HLas a3
PER G, 2 U St 5 A8 1 1 1) AE A AMEBOR RB IS 1B
PR E S it b X 9 28 55 4 R, A “— oK IR T ] “—
BALET W, ST kR 5 ARSI R R
RO, X 2 45 B35 1E o

MABNHT & KR, BUH R ECH IE, {H A
PR G, 2 B4 Oy B 1) AR S AMEEOR R BB A 2K
PR X BT A4 o SR R B dE = — 2
AT AMENL 2 LA K B R R — 484, =
Xt ik R 0 A%, AR BT o e T B e rh “CHME
TeN” BRI, SEI0 4 rh A2 4 b X R B s B A A
K AU d5e /N 7 28 1) AR /K 2R, N BB A5
VYA A, T2 T ARG K IR, —
TR FHISS T REsh . R B ROR & X 25k
WA 5 HL R I, 32422 M X A2 28 5% il 1) FIR a1 G
e S I [] Y S BRI B R B 28 =R Y AT s



55 T OB A O 1 A SR MEEIBUROGT Hb X A AR T A VR L BT 5T 1079
0.10
0.08
0.06
& 004
R&
m
B 0.02
0 -
-0.02
—0.0 L L L L H L L L L "
pre_4 pre_3 pre_2 pre_1 current post 1 post 2  post 3  post 4  post_5
: pre 4. pre 3. pre 2. pre 1 43 HYCRECR SHERT VYA . BORSSAT =4F | BUR S0
AR L B S RT—4F; current fFBUR S0HE 2445 post_1. post_ 2. post_3. post_4.
post_5 MR BOR )5 58 —4F . BURSSHIG 58 —AF . BOR SLi 5 55 =4F . BURSitE
JEEBIUAR | BOR S S B AR
B2 BAEOGRE#EDESIMEBRNEITERRINER
Fig.2 Parallel trend test results for cross-provincial basin horizontal ecological
compensation policy
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Fig.3 Placebo test results for the randomized and

generated treatment groups
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Table 5 Robustness test results Table 6 Mechanism test results
i RIS i 25 e AL A . G R KT R AT
Coef. S.Err. P> Coef. S.Err. P>t Coef. S.Err. P>t Coef. S.Err. P>t
DID 00179 00100 0075 00173 00099 0.083" DID 89667 42873 0.039"° 00060 00046 0.196
WHOR 01025 00012 000077 00895 00089 0.000° WHOR 592558 339032 0.084" 00327 0.0062 0.000°
Pl AE NO YES A B YES YES
AR E YES YES AR 5 YES YES
P [ [ YES YES P} [E] i1 7 YES YES
(E%N 1116 1116 AR 1302 1302
R 0.873 6 0.874 2 R 0.548 8 0.594 3
Table 7 Heterogeneity test results
R DID BHOT P A AR i ) 5 (FEN R?
Coef. 0.0252 0.158 1
TR K S.Err. 0.010 6 0.0239 YES YES YES 643 09118
P> 0.021"" 0.000™"
Coef. -0.007 2 0.078 7
I BOK - S.Err. 0.005 2 0.004 9 YES YES YES 643 0.683 5
P> 0.169 0.000""
Coef. 0.0229 0.108 3
P S.Err. 0.0126 0.0123 YES YES YES 966 0.884 7
P> 0.073" 0.000™"
Coef. 0.007 9 0.080 8
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P>l 0.498 0.000"""
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