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Abstract . Since the 18th National Congress, the integrated protection and systematic management of “mountains, water,
forests, fields, lakes, grasslands, and sands” has emerged as the cornerstone of ecological governance in China. The core
idea of “mountains, water, forests, fields, lakes, grasslands, and sands” shifted ecological governance from traditional
single-department management to a more intricate, multi-department collaborative governance. Many studies found that

ecological protection and restoration under single-department management in source area made short-term economic welfare
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losses to local households. Thus, it is necessary to explore whether this integrated, multi-department collaborative ecological
governance, rooted in the concept of “mountains, water, forests, fields, lakes, grasslands, and sands” , can truly enhance
the economic welfare of these farmers. To thoroughly evaluate the impact of the “mountains and rivers” project on the
economic welfare of farmers, an extensive and detailed study was conducted using field survey data from 480 households
across four counties including Kaihua, Changshan, Chun’an and Jiande in Zhejiang Province, involved in the “mountains
and rivers” projects. Employing the Propensity Score Matching-Difference in Differences ( PSM-DID) method for rigorous
verification, the findings reveal that the “mountains and rivers” project significantly boosts the economic welfare of farmers
who participated with project with an overall increase of 4.7% compared with farmers who did not participated with project.
The robustness of this conclusion is further confirmed by the PSM-DID estimation results, which show no significant
deviations from the original findings. Mechanism analysis used by the intermediation effect model indicates that the
“mountains and rivers” project enhances farmers’ economic welfare by creating local employment opportunities for
participation in “mountains and rivers” projects, thereby reducing the distance for local households out-migrated to non-
farm employment. Heterogeneity analysis for household samples with different human capital and social capital group reveals
that, under the “mountains and rivers” project, farmers with higher levels of human and social capital experience relatively
got greater improvement in economic welfare. Based on these insightful findings, several policy recommendations to
strengthen the overall effectiveness of multi-department collaborative governance and improve the economic welfare of
farmers in source areas, are proposed in this paper as follows: firstly, optimizing the top-level organization design of the
“mountains and rivers” project; secondly, establishing an integrated ecological compensation mechanism at community level
for ecological protection and restoration, especially for “mountains and rivers” projects; thirdly, providing more nearby

employment opportunities for farmers in local communties, and finally increasing ecological compensation standard for local

vulnerable households’ groups.

Key Words: Mountainwater-forest-lake-grass-sands; ecological protection; economic welfare; DID model ( Difference in
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Table 1 Measurement of economic welfare indicators for farmers
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Table 2 Variable definitions and descriptive statistics
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» ARERA X FE Project area Non-Project area
. . Variable meaning 2015 ¥{H 2020 2015 ¥J{H 2020
Variable type Variable name .
and assignment 2015 Mean Y{H 2015 Mean 2015 Mean #1{E 2015 Mean
value value value value
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LA 3T [z oyt
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DID J7 ¥k a2 2 LK™ TRRA P A R 4008 £ % 45 1l A8 B 0E AT logit [ A5 S04 1) 7540 (EL, i 1) 75
(B H23 (R A F BI R < 1K™ TR P B O A 7 388 e 3o o 2 T DL i RO B Y/ A [R) A P e 28 B A 1) L
AR RS PE 25 /b DID fliH iR, 7ed#EfT PSM-DID i1l , i T A TR R A RO ERG 56 . 75 G 56
LA SR, BIVC L f5 45 A8 i Se g A M il R R B A B2 R, WRANFEER E 25 W SR
PSM-DID 75, LRSI RT 30 45 S R W], NIl A8 i iR 0 45 5 F |, VUG J5 2 8028 i N A A I 35 M 22
5t WTTIE B A SCHE ] PSM-DID J7ik A8, 3% 4 8518, “ LK™ TRAE 1% 511K EXTR P & mAla
W A, RO AR PSM-DID J5 k2 )5, LK TR P & 3t A B W8 (R o e, Fakgs
B AP A S MR T DL R A P I A S5 AR TR
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Table 3 The DID estimation results of the impact of multi-sectoral collaborative ecological protection governance on farmers’ economic welfare
(1) (2) (3) (4) (5) (6) (7N (3)
B TR A U /NP 5 R GFmA A A
o ) . . O . . . M
Variable name Economlc Per capita  Per capita . Economic Per capita  Per capita -
. . Utility ) . . Utility
welfare income expenditure welfare income expenditure
TR [a] 0.043 *** 0.335"" 0.271"" 0.157*** 0.047 *** 0.319" 0.358 "~ 0.133**
p Xt (0.015) (0.144) (0.131) (0.053) (0.016) (0.182) (0.178) (0.061)
TARX A S _ _ - - -0.013 -0.016 -0.103 -0.042
p (0.011) (0.139) (0.148) (0.049)
GO . - - - 0.001 -0.420*** -0.227*  0.033
Year (0.012) (0.139) (0.133) (0.048)
I - o o - -0.003*** -0.007"  -0.009*** -0.002
Age (0.001) (0.004) (0.003) (0.002)
H _ B B B -0.001  0.024*"  0.038"""  ~0.000
Education (0.002) (0.010) (0.011) (0.005)
R E - o o - 0.051*"*  0.138" 0.205***  0.027
Household head (0.018) (0.077) (0.076) (0.030)
SRD - . o - 0.018 -0.085 0.040 0.057*
Health (0.015) (0.098) (0.088) (0.034)
L JEA 500 5[] - - - - -0.018 0.212***  0.015 0.031
Ln non—farm employment duration (0.013) (0.055) (0.046) (0.022)
RIE SUPN _ _ o - ~0.000 -0.003 -0.001 -0.001
Visitors (0.000) (0.003) (0.003) (0.001)
SRR TR - o - - 0.003 -0.008 -0.037**  0.022***
Relatives (0.002) (0.019) (0.018) (0.007)
REFHBA AT o o o . 0.003 0.010 -0.067 -0.010
Approval (0.004) (0.044) (0.043) (0.020)
Dis J Bt _ _ _ _ 0.012**  0.052 0.024 0.052***
Houses (0.005) (0.066) (0.064) (0.017)
A N o . . 0.000 0.001**  0.001**  0.000
House area (0.000) (0.000) (0.000) (0.000)
¥ AR b
DL - - - - BEH eRE OER SR
Regional dummy variable
R 0.266 10.261 9.525 0.799 0.417 9.523 9.471 0.664
Constant term (0.011) (0.079) (0.074) (0.032) (0.071) (0.383) (0.374) (0.160)
HrR . 960 960 960 960 960 960 960 960
Sample size
DID: X{# 2243 Difference in Difference ; 355 P AARIETR ; w5 x| # 43 FIFRR 1% 5% 10% A9 8.3 7K
F4 “Lk"IRSRPAZFEF PSM-DID I3 {E1$101
Table 4 ‘ Mountains and waters’ project and farmers’ economic welfare: PSM-DID robustness test
TSI 2H 5 4 4H B 224 4 5 S I 2H 5 455 4 1 24 4
BRS04 5 P 4L 25 BUR 5 S 2H SR Y 2293 LA

Difference between the

e il
hconomlc welfare experimental group and control

group before the policy

Difference between the
experimental group and control
group after the policy

Difference-in-

differences results

241{H Difference value -0.030
FrifEiR Standard error 0.020

T -1.51

P 0.133

FEAR Sample size

RZ

0.058 "
0.023
2.49
0.013
848
0.01

0.088 ***
0.031

2.87

0.004

IR 1% 5% 10% Y . 2 7K

N N

3.3 FRafdrEKr e

R BE b SCHI A RO A A2 HA [ ik 2 A B B R T

i, %A KT 75 8% B3R DID 77 kA7 22
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FIRESE , HAZ O AR AE T 480 P AR A REAR B AL
S A SR R [R] A HCER A P (320 7)) VB Ry Pl b 3
7 SRR M A i (RIVBE AL A2 B0 R AT A,
FHHEIL 500 WK, K 560 O BOR KB PLAE AT REUR A B
B UG ER R I W A A b S T RE A A
W2z, K2 WM, IWE 1 ] IR KT &
B vhAER ST, B DID B S0l HE (6 A5 R 4R
(38 1) O B g LA Al T R B, X R WA 45
AN ] BEAZ B ALK 5% BEHL R 5200, TR 3¢
DID [Al A4 T 5
3.4  fEHPLEIR T

SR T HA SO ARG 56 < 11K TR R TR A
ZPF AR A AR, A 25 SR L 5 BRI (1) 1] 5
iR IR, < K" TR A P BRI AL T R Bk

40

w
(=}

20

%2 )% Kernel density

ERn g EVEN S o

Estimated coefficients of economic welfare regression

B 1 ZRFEE.ZFEHNEEGITRE

Fig.1 Placebo test: economic welfare regression coefficient

estimates

0.047 Hifid 197K L O IE M K TREAE S F i XA S 5e A A AT IE A2, RO (2) [1]
FEER RS, LK” TR AR B A Al R N -0.257 Hadid 5% /K- R 3& ot W] ik ” T2
BRGNP B AR RS AR T Lk ” TR SR 2RI 5 A2 BB S I A 37 S A SC A A st el
Bl Wb 1 AR P AR AR P R S [ s 30T 5 it ool A X DX it 15t 1 2 368 0 25 A (I A, 3 — 2D AR 1 A
PR RS RIS (915 (3) [BUEZE R 7S R AR A0 B B A S SR I A 1A 5 fe e, <
K TREXT AR P A& G AR A AL TH RO 0.043 380t 19% 52 KF, =R Al B 2 i Al H R %Ok -0.014 38
i 5% WFEAK R LR TR i i P AR B 32 i 1R P 2 e AR A, LRI < ik T
TN S 2 T FIA AL A AR A L ML 2 , AT DA PR 7 AR IBORI O R AR A O | 18 BE A% 1
TG A I B S, A A% AR A B A, T B T A P R TR AR R b, AR SCRY R ST IR H2 15 3

Bk,
x5 “K"IRERFZFEN.MHKRE
Table 5 ‘ Mountains and waters’ project and farmers’ economic welfare: mechanism test
(1) (2) (3)
AR AR N " -
o e A A B LV A
Variable name . . . X .
Economic welfare Non-farm employment distance Economic welfare
TR (8] 0.047 *** -0.254*" 0.043 ***
p Xt (0.016) (0.132) (0.015)
Ln EACH0I B 2S - o -0.014**
Ln non-farm employment distance (0.006)
el
S Feihl el el
Control variables
R R &
S el el il
Town-level dummy variables
R? 0.10 0.29 0.13
FEA R Sample size 960 960 960

TG PUNBRUETDR 5 s e % PRI 1% 5% ,10% 1 i 35 7K

3.5 SR

ARG GEAFNA 22 GEAS A P B 47 70 2, 2 T ARHE 81 VAR o3 A A [N A AL 2 BEA I 21
“UK” TRRXSAR P LRI S B . HARSSIERE R b FIAR P 2 B R B RR AR A TR A P
NITEAIKA (LA 9 4 S35 B0 ki, 73 AR A BEAR TR A AP AL 2 BEA K (LA P 5
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FRBAR TR, 7 W SRR SR ) . £ 6 PSR BN, < k" TR & A%
AR E S BEARR A TR B35 E 52w, 1 25003 518 0.073 F110.079, HISTE 1%/KF 1 i
AU LK TR R T AR AL S AR P I e D AR R R RO B A, X — 25 SR IR AR HE A, AR P
FN T AT R 0T DL B B TAE S ik B I 55 shai 8, 4 0 A S A s | HL DIk 25 O A 0 g
J78R R T 2 5 AR S TR A UG B R S T O SR IR o BC, AR TR P & AR A, IS AR
UV T RRE R I, AR SRR A P eI H LA R BESRBOE mES o A P kR A AR R R
SN S 5 XIRA S PR 505 BB A EEE W, A AL S AR A a5 Bl 22
2 RENS TN S SO AR B X Sk A TG B OG5 B 5 486 XA B A FE R E IR T HXTI0 B 250 gs 1
AT, 3% 5 o e A5 0 RIS R BRI A

®6 “WLK"IBRERAZFEANZMNSZRE

Table 6 Heterogeneity in the impact of the ‘ mountains and waters’ project on farmers’ economic welfare

AR AR A J1%7 Human capital 125 %E7R Social capital
Variable name 1 Low # High 1% Low 7 High
TR p x 1 0.016(0.019) 0.073 *** (0.023) 0.040(0.024) 0.079 *** (0.032)
iRt Control variables i il P il Pt
BAYL R TUAE B Town-level dummy variables i i i il

BEA i Sample size 432 528 512 448

TGS PUNPRUETDR 5w xRN 1% 5% . 10% 11 .35 7K F

4 FHig5IREW

ARSCHETFHITLAR 4 A8 (1) 480 A YT AR K , A1 XU 22 738481 PSM-DID J5 3% SRR 3 1 1
K" TR A 22 BERR A BN, G518 3R 5 — LK AR REME XA P 22 B AR R 7 AR AR A LR IR )
St k” TRERERS S THAC - AR WA LR 2 = ANHERE 55— LK AR A 7 aitll 9 25 1] 3t
B R B EARE T AT AR, —E AR B T AT AR I N AR B ) BGE T AR IS
Hy ARTHHMAOKF . 5 = R P T aBE AR T FAE R BT S5 RS R P S BT E ORISR W, A B8R
Rt 22 BEAR KB A P, L DrAm M B AR A

K TR GRS I AL 0T, AR SO BOR S SC7E T A ICBUR R 1 D pReAfie )™ = LK bR 1 78
YL AR RE R TR MR AR A F XA S S R B bR R e . HAOR T B — | R LK AR A T
R, B 2R VAR S AMEA G EOR 5% 4, 2 LKV B B v DX AR 5 DR 18 2 A IX A S A ML
il FETHA P AT AR A, B S 1 ok AR Oy A S ARSE G, S 2 AR P R sl g 3 el
ZSM] [R)I, X4 e R T A A8 SR B — i MBI H bR i 2R 2SO P B 52 20k T ek i TR AR
VA A A= 25" BT A3 H | HE S T A S L2 B34 5 55 =, 9 — 2 S DX Il A A9 B A 2 X
AR MESEAEAAR o X T AT EBEA WSS B P Ei B Bk, ST e 2RI R 28 4 b 6, i DA TR | DA
FURh 5755 A0 B A5 T5 3K, 3 5B 22 AR BEARMESS A9 A 0 25 X AR AR B H R

AR T 58 01 SR AP , Xk LR R 5 70 — (AT B 4 5 i AR S i A A T SR 140 52 TR 2
REAT T RGO ARSI S A 15 e — P4 SR o TG T Lk TR B AT 584505 T 19 39 30 1
B, 17 DX SR AE S ORI BT AT A F 28 B A M O AR AR B i 1 95— D5 I, < LK TR Ity SR i) S i 2 4
TR AMEELFE 2 TR WALHE TR T 75 RO i R AL 2 AR SRR RO A | I S8 T T AR EAE S
J ORI G P A TR R LI , MATIT B A3t 2R G DA L AR T ) s 70 A 25 DR B A2 By S A TR S )
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