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Digital rural construction enables synergistic development of agricultural economy and

ecological environment: Based on the analysis of mediating effect and spatial spillover effect

Li Mingliang, Yu Guoxin, Pu Juan
(College of Economics and Management s Xinjiang Agricultural University s Urumqi s 830052, China)

Abstract: The construction of digital countryside gives new power support to the synergistic development of agricultural
economy and ecological environment, which is of great significance to realize the modernization and development of
agriculture and rural areas. Based on the panel data of 30 provinces in China, the impact and mechanism of digital village
construction on the synergy of agricultural economy and ecological environment are explored from both theoretical and
empirical aspects. The study finds that the level of synergy between agricultural economy and ecological environment shows an
upward trend, but there is a gap between the synergy levels of various regions, digital village construction can enhance the level
of synergy between agricultural economy and ecological environment, and the effect of promotion is more significant in the
central and western regions, digital village construction can boost the coordinated development of agricultural economy and
ecological environment by promoting scientific and technological innovation, accelerating industrial transformation and
upgrading, and driving the adjustment of investment, digital village construction has a positive impact on the synergy of
agricultural economy and ecological environment. There is a significant positive spatial spillover effect of the impact of digital
village construction on the synergy of agricultural economy and ecological environment. Therefore, in the future, we
should continue to promote the construction of digital infrastructure and the transformation of traditional infrastructure, improve
the digital literacy and skills of rural residents, develop digital villages in accordance with local conditions, and strengthen

the capacity of collaboration among regions.
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Tab. 1 Evaluation index system for digital village construction
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Tab. 2 Evaluation index system for agricultural economy and ecological environment
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Tab. 3 Coupling harmonization hierarchy
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Tab. 4 Descriptive statistics for each variable
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Tab. 5 Degree of harmonization of the coupling of the agricultural economy and the ecological environment
i X 2011 4 2012 & 2013 4 2014 4 2015 4 2016 4 2017 & 2018 4 2019 4 2020 4
| 0.522 0.546 0.570 0.589 0. 602 0.617 0. 634 0. 646 0. 698 0.712
K 0. 499 0.513 0.553 0.551 0. 581 0. 629 0. 640 0. 645 0. 667 0.697
k. 0.383 0. 407 0.431 0.452 0.481 0.498 0.515 0.530 0.533 0. 540
17y 0. 348 0.373 0. 406 0.427 0. 455 0. 479 0. 462 0.474 0.491 0.517
SEn 0. 437 0. 457 0. 488 0.509 0.522 0.539 0.551 0.558 0.549 0.575
LT 0. 443 0.473 0. 496 0.510 0.524 0.524 0.527 0. 547 0. 541 0. 565
& 0.415 0. 434 0. 458 0. 475 0. 489 0. 507 0.521 0. 536 0.514 0. 545
BT 0.426 0.453 0.478 0. 492 0.519 0.533 0.563 0. 566 0. 564 0.619
g 0. 633 0. 629 0. 654 0. 678 0. 679 0. 698 0.729 0. 756 0.778 0.757
LI 0.471 0.492 0.533 0.553 0.572 0. 591 0. 605 0. 624 0. 649 0. 661
e/ RAN 0.487 0.510 0. 545 0. 568 0. 607 0.613 0. 648 0. 666 0. 686 0. 691
TR 0. 360 0. 394 0. 439 0. 470 0.493 0. 508 0. 530 0. 554 0.575 0.597
gicy 0. 435 0. 456 0. 497 0.519 0.543 0. 559 0. 568 0.598 0. 649 0. 656
bW 0. 380 0.410 0. 436 0. 458 0. 479 0. 499 0.523 0. 537 0. 556 0. 590
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fieaee] 0. 420 0. 452 0. 480 0. 505 0.535 0. 555 0.573 0. 609 0.621 0.634
R 0. 382 0.413 0. 444 0. 460 0. 481 0. 505 0. 537 0. 561 0. 630 0. 650
oy i 0. 379 0. 408 0. 447 0.471 0. 499 0.518 0.543 0. 584 0.613 0. 633
bl 0. 269 0.301 0.328 0.354 0.387 0.415 0. 443 0. 480 0.516 0.539
P 0. 305 0. 336 0. 362 0. 388 0.412 0. 430 0.451 0. 479 0.519 0.534
S 0. 354 0. 377 0. 406 0.426 0. 452 0. 468 0. 488 0.514 0. 550 0.563
Hk 0.305 0.330 0.361 0.394 0. 420 0.433 0.439 0. 448 0. 456 0.483
H g 0. 400 0.419 0. 465 0. 486 0.502 0.518 0.528 0. 554 0.579 0.592
TH 0.372 0. 390 0. 405 0. 436 0. 450 0. 466 0. 499 0.503 0.522 0.548
BT 0. 350 0.378 0.403 0. 427 0. 445 0. 460 0.463 0.477 0. 490 0.516
4 0. 405 0.429 0. 459 0. 480 0. 502 0.521 0.538 0.558 0.579 0.596
K 0.474 0. 494 0.523 0. 540 0. 562 0. 580 0.597 0.617 0. 638 0. 646
R 0. 382 0. 408 0. 439 0. 462 0. 485 0. 504 0. 520 0. 537 0.551 0. 574
[iF 0. 353 0. 379 0. 409 0.433 0. 455 0.474 0.493 0.515 0. 540 0. 561
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PRI BB 4 50K 0. 712 F1 0. 757, 77 A ik Fh 2% S Y 5
DK AT fE 2 A 3 Ml DX 7E 2 0% R R L N A AR O T B A R
PRRAE N AR AT R S PR R Y W B S O Al A=
FEA R etk B 4 R 5 A BT, TR il R e T S
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3.2 EERALERSWH

% Hausman 96 25 5 ¢ B [E X 20 0 455 #3058 A
T SCHFFE o R TR AR [ 2 255 4SS 78 0 A A 3 el 0
GERLFE 6. HA L3R 6 81 (D) R A 6 AR B A
A5 3 6 511 (2) ~ 3 6 51 (6) R MR U A Fs il A2
BRGSO A A R AR B RO o R iR
Hyfik AR RO 25 S A SRR R K F L B R
Wi 5 s i 72 A9 0 AT R AT K L 0 T i R A e 5 b
fiff Ao A ) P AR OGP B A . LR L R L B
T H A ST O A S L R TR AN b
DXl % X Ll 9 0 | O B AT AL AR T RO & T R
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Tab. 6 Baseline regression results

AR (@8] (2) (3) 4 (5) (6)
DV 0.361°7° 0.3497°" 0.362°"" 0.338"°7 0.338°7" 0.301"""
(45.02)  (41.67)  (41.49)  (32.16)  (32.16) (25.70)
HUM 0. 058 0. 065 0. 060 0. 059 0. 047
(3. 80) (4. 34) (4.14) (4.07) (3.41)
0.176""" 0.153""" 0.172"""  0.204"""
OPEN N
(4.09) (3.62) (4.00) (5.0
ROAD 0.167 0. 159 0. 169
(3.90) (3.70) (4.21)
AM 0. 006 0. 005
(2.05) (1. 86)
FDL 1.419
(6.12)
c —0.012 —0.484"""—0.556 """ —0.694 """ —0.716 """ —0.803"""
ons
(—=0.79) (—3.87) (—4.53) (—5.57) (—5.76) (—6.84)
WLIAE 300 300 300 300 300 300
R’ 0. 883 0. 889 0. 895 0. 901 0.903 0.915
W T T AN ERIRTE 10% 5% AWK R B . 1S N AR
. T,

P 28 8 7 1 AR AT N T BEAS X SR IEHOK -
% FE A B A AU LA B < Rl A Ji AP 3 Al 22
U 5 A S IR P 1K (9 £ 71 2 BT e R AR . T g
JE R B A N T 4R AR P R 5 HE 2
LAY A 7 AR R 2 (0 B L HE B T AL G ARl s T2

T B Rk AR 2 i A e K SR 2 T 5 AR
BIEEYR K e . XA TFTBOK T 48 = 4 4 1 A b
B G L A 1 T A 2 PR IF R il R AT AR
J A 7= i R 5 SR SRR AR A% GE A K 1) SR L
G RAW A N i S S S - S - 2
Bl 152 it F) 0 3 S 35 R T T W R AR T S Y
FE B, SRy A b ) 30 A2 B DA R R B AR i A R S
T A3 T A R DT AR A Ml 28 5 348 4 R ol 2%
i A MU AL KO B 3 T AL il TR A 57 2
TIARTE B L, I 2 A AT A AL A 77 AU 5 T 4R
Ml A= 7R R AR T AN S G DA £ BE 28 5% 5 2R
MR R R . A R R SR AT (R B T R ARl AR 7 i AR
Jre BRIt 1B 4 A A A e T W SR B AR YL O 4
1o LR ARl B 0 A 7 R )RR I A SR L 2
eI K 5 A0l S0 % ROk JR) THT .
3.3 BREMERKRSHEMEITR
3.3.1 Rk

Sy ik — PR S R AT SE M R T AT O AT AR
MRS . (DB Rl 00 B 9 B[R] K (PR AR
) A EUAEL Y PR A6 AR TR AIE | Fask FH 181 R %505 Tobit A5
RIPEAT [ ) Al 31 S5 SR 0L 7 50 (D, BT & At it
Ml 25 5 5 5 A5 IR B U R ) 52 i) 3 A OE 5 3 [
HER -8, (OO R, BT S MR
T Ja — WV o %0 i R AR S 1 AT L IE A T 25 R DL
TN , BT MERAE WX R LT 5ES
ISR PRI 5 ) R B 1 Y0 KT T 3 S IE , R
TR HAEAE RN RIS L 2 T 5 AR SR
B FEKFZ T £ M ER E m g . )M ER B
FETIREA, MBRAC BT R HE, g E R 4 > B R AE
A KR ARFEARIEA AT R, 5 R 03 7 5103, BUF
S R AR M 28 T 5 A A IR BT P IR 4 5 R R BOHE
LYK T W3 0 E, R £ b i e g 42 7Rl
L0 5 A BB R AKX — 258 SR R Y .
3.3.2 WA

KFRTR 5w B TR RESHE R, b
Sk PR S BT A7 7E P9 A 2 ) A8, S0 LR O 3k R AT
Wo (DT HA R, EERA MR R G
— U IR I T] RS 1984 AF N B R Y 45 B I RS
Fe Vi 1984 47 N [ HL UG A5 0 R — B Y HOBE )
e Ko M A A AR Sl BT & A i ) T B AR L R
2SLS #EATIRIE AL . 5 R W3R 7 51 (4) (3R 7 5 (D),
ANPGRS 5 A S TR AR A I AE 1K R B,
VLR T AR A A H . 5 ARt S L
TS X AR 28 B 5 A A BT U R 9 5 e 4
ENIE. (224 GMM, SR FE " mar, X
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F 2250 SCHEAS v 24T 310 43 B LA ffe D o A 4 () 8, *8 BEMSF
élj:t:% Ink % 7 ﬁu (6). ﬁ ? g )H‘ @& E/‘J m| Uﬂ /% ﬁ y‘j Tab. 8 Heterogeneity analysis
0.163,7E 1% /K F N W3 R E, R T £ A ik A5 7R 3 i X S b X 75 3 3 X
WA R T AL 25 5 A S B U E K-, 0.184""" 0.396""" 0. 448"
. DV
x7 REERESNEMETIE (12.17) (23.65) (34.83)
Tab. 7 Robustness tests and endogeneity discussion . 0.033" 0.039"" 0.011
A D @ 3 w & 6 (1.89) (2.06) (0.76)
—0.008 —0. 186 0.018
0.528""" OPEN
L.D .36 (—0.17) (—1.03) 0.21)
py 0807 0.348""" 0.380°"" 0.382°"" 0.163""" ROAD 0.192""" 0.035 0.079""
(28.31) (26.17)  (22.90)  (24.64)  (3.75) (2.69) (0. 89) (2.10)
L.DV 0.285 AM 0. 004 —0.005"" 0.001
L e (1.20) (—2.18) (0. 09)
0. 037 0.033 0.031 0. 039 0. 039 0. 009
HUM ; 1.811""" 0. 007 —0.181
(2.85)  (2.48)  (1L.99)  (2.62)  (2.59)  (1.06) FDL . . .
oppN 13077 014177 0.462777 0271777 0.27877 —0.023 (5. 88) (0.02) (—0.740
B (3.39) (321) (8. 63) (6.02)  (6.08) <fo‘4y1> o —0.916""" —0.217 0.031
Roap 106 017170 0.108 0-028 - 0.023 0. 074 o (—5.7D (—1.25) (0. 26)
(3.22) (415 (2.0 (0.60)  (0.50)  (1.79) )
AM 0.003  0.005°  0.006"" 0.007°"  0.007°"  0.002 PURIINEEY 110 80 110
(1.13) (1.78) (2.12) (2.36) (2.37) (10D R* 0.901 0.978 0. 981
FDL 1.2817°7 1.014°"" 0.676"" 0.570°°7  0.540°7 —0.544""
(5.76)  (4.200 (2.5 (2.06)  (2.000 (—2.05) A TA
Cons O 625" —0.651""" —0.538 " —0.453 """ —0.441""" 3.5 fEMWLHHE
T (=551 (—5.62) (—3.90) (—3.34) (—3.29) D) WHEFEE., FHBZLREHEREF S M
Anderson . e N [N s N —
LM 157. 607" 181. 764 T 14 45 9% R 38 2 N X Al 28 % 5 A 35 IR BE P TR P 1) 1
v;ZJDF 370. 204777 543. 831" FBSAR A5 R WK 9,
AR (D 0. 004 T HFISHBENBRBAREGNRLEZFE
A/’ ﬁ AN EHERMENZIEEFERE
/R;El? 0. 682 Tab. 9 Path test of the investment adjustment effect of
Sargan ' digital village construction on the synergy between
K p (H 0- 961 agricultural economy and ecological environment
Hansen .
g 0.413 5 bt A D
pURITREES 300 270 260 300 300 270
R’ 0. 900 0.928 0. 900 0.899 DV 1.131°"" (11.03) 0.250""" (19.18)
HE L. D FoR A S5 5 R A ISR AR L. DV Fon B 2 HI;J‘M ) 0 O;‘; Ei ZQ
MR E—W. —0. —2.30 0. 05¢ .
3.4 ?FE'HE%*E OPEN 1.690 """ (4. 74) 0.128""" (3.28)
. 3 , "
i . o e B ROAD —1.017"7" (—2.88)  0.215°" (5.72)
jﬂﬁ*ﬁﬁ%éﬁ‘@ﬂﬁ%ﬁﬂkaﬁ(ﬂLﬁﬁi,u% RTJ}IE] AM 0. 085”* (3 54) 0. 001(0.49)
P 1 5 T 2 5 A7 A DX 5 M S B SCF SR AR 4l o FDL —1.192(—0.59) 1. 473" (6. 90)
ZR S b DX S b DXORT G S e XL 43 ) R AT [ET 0 A, 4% Cons 3.01477 (2,93 —0.93977 (—8.55)
SWep N — 5 UL 300 300
R 8. BT 5 AR TR R IX 4 L 255 M 2 .
- e " R* 0. 44 0.9
A IR BE IR KT 1177 £ 8 3 022 54, J0in M s o
22 2 k7 3 L1 5 ke S (il B ot . ’
TS R BN AR 35 M X 193 R 7K S B9 52 R ECh 0. 184, T AR 5 T 0.169
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MRS aE o BB R AR TR 2 B 5 AR AR IR
PRREIKF o R 1a 15 2 50k,

1S4
2



330 o [ A AL AR 2 4R

2025 4E

2) PR R TG, B 10 AT AL BUF SR R
AE A% HE E 7 M 5 B TH 9O $2 TP 28 B 15 4= 25 3R 95 0y
(6] 7K o FL7 oMl 2 8 T 48 %8 Al 28 5% 5 A 25 B4 555 By [
PEALAFAE 1 3 09 0 ] 52 0, Ak L i ATl 5 R T 9
J& BT S BN AR 28 B 5 AR AN R AR B [ 1 5
i) 22 508 /0N o U B Pl 2 B T R AR T R Ar R A AR
For A 30 i el 8. 906, I dE ad Sobel A 5, 2 B #K
7 A EBEARE 8 T8 0 PRl 2 AR B B T R TR
LU S AR SHE I EKE . RUE 1L 5B EE.
F10 BFINBENFIHIAZHEITRLEFS
ETREHEENHIEERR
Tab. 10 Path test of the industrial transformation and

upgrading effect of digital village construction on the

synergy of agricultural economy and ecological environment

HEAN AR BIHR BT £ MRl 2 5 S
AR ZASIRE B R R S AR ORI U I EOR BT 45 T
IR ER R A 85O0 S 18, 206, 3R dE i Sobel £
5 RWIRCT & R B RS i A BERHEC AR S TRl 22
TF SRS ME K- B 1e 15 2 5IE.
3.6 =) H R R 53 AT

(D) ZS (A A AR AT o AT 23 18] [0 V9 23 B T i SE
A 36 FLE A A7 AR 25 A OGP R, AT Stata 16. 0 155
Ber o Mt sl 28 5% 5 A2 25 PR B bl IR 1 1 2 SRy B2
ZARBG AR IR 12, Brr g M AR 2 T 5 A S
PRIE BB R P P 2 Jr B0 22 1 8 0 28 DR O L A7 A I 35 Y IE
2] ARk . () )it a3 M o 1230 F s s X[
SE ROV 2 A AL TE B BEA T 0] )9 73 S5 2R UL 13,

®12 BFINBRERIMEFMERKE
BEMEM = EEXERE
Tab. 12 Spatial correlation test for coupled synergy of

digital village construction with agricultural economy and

ecological environment

75 ITU D
DV 0.036""" (9.73) 0.274""" (20.63)
ITU 0.744""" (3. 94)
HUM 0.001(0. 2) 0.046""" (3.45)
OPEN 0.035""" (2.68) 0.178""" (4. 44)
ROAD 0.053""" (4.13) 0.130""" (3.22)
AM —0.001(—1.54) 0.006"" (2.28)
FDL 0.787""" (10. 70) 0.833""" (3.08)
Cons 0.829""" (22.25)  —1.420""" (—7.33)
FURIIUEE) 300 300
R? 0.791 0.919
Sobel Z 9. 477
A BN L 0. 089

3) BRI, M 11 AL BT S AR
3 R TR A AR 28 T 5 AR S R PR R K F-
R A% Al 28 T 5 A2 A8 IRBE 9 B )P A A
Y IE [ 5,
K1l BFSHEEIHBRUFRENRILEZFES
EBRBEHE SN IR EEN
Tab. 11 Path test of the science and technology innovation

effect of digital village construction on the synergy of

agricultural economy and ecological environment

e G SER N el 2 3% 5 A A BT U R
N Moran’s 1 P 1A Moran’s 1 P 1A
2011 0. 410 0. 000 0.427 0. 000
2012 0. 447 0. 000 0. 446 0. 000
2013 0.468 0. 000 0. 448 0. 000
2014 0.471 0. 000 0. 449 0. 000
2015 0. 386 0. 000 0. 485 0. 000
2016 0. 324 0.002 0.473 0. 000
2017 0. 259 0. 007 0. 468 0. 000
2018 0. 201 0. 025 0.442 0. 000
2019 0.190 0. 030 0.433 0. 000
2020 0. 160 0.065 0. 398 0. 000

F13 ZHHERBEZTETHHE DB
Tab. 13  Decomposition of the spatial effects of the variables
of the spatial Durbin model

A5 TECH D

DV 0.942""" (13.39) 0.246""" (17.28)
TECH 0.058""" (6.07)
HUM —0.045(—0.54) 0.049""" (3.83)
OPEN 0.301(1.23) 0.187"" (4.87)
ROAD 0.425" (1.76) 0.145""" (3.81)
AM —0.012(—0.75) 0. 006" (2.26)
FDL 9.639 """ (6.92) 0.857""" (3.62)
Cons 1. 343" (1.90) —0.882""" (—7.94)
FURIUEEED 300 300

R* 0.785 0.925
Sobel Z 11.18
A B o 0.182

e . 255 W HR b P A B
25 ) 4 A 3 4 o S
&=y S J7 181 %0
X 0.097 " 0.099 " 0.090 "
B RN
AL (5.92) (6. 38) (5. 98)
X 0.125" 0.364" 0. 147"
[A] 42 %% L
AL (3.26) (2.14) (3.03)
X 0.222°" 0.463" " 0.237°"
RN
Bk (4. 64) (2.64) (4.27)
5 il A YES YES YES
W X 45 il 28 YES YES YES
0.389""" 0.513"" 0.305"""
rho
(6.18) (4.18) (3.3D)
. 0.001""" 0.001""" 0.001"""
Sigma?2_e
(12.07) (12.07) (12.14)
Log —L 689. 400 672.732 685. 387
S0 300 300 300

R? 0.583 0.566 0. 600
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