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The impact of digital technology application on rural ecological environment: mechanism and effect
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Cultural Industry, Hunan University of Science and Engineering, Yongzhou, Hunan 425199, China )

Abstract : Digital technology presents a historic opportunity for China to advance ecological civilization, serving as
a new driver for promoting the development of livable, business-friendly, and beautiful rural areas. This study first
analyzes the theoretical mechanism through which digital technology influences the rural ecological environment.
Second, it constructs an evaluation index system for rural ecological environment quality from three dimensions:
agricultural production, farmers' livelihoods, and rural ecology. Finally, using county-level panel data, this study
empirically examines the impact of digital technology application on the rural ecological environment and explores the
mediating effect of rural economic growth. The results indicate that: 1) Overall, the application of digital technology
significantly improves the rural ecological environment. 2) In terms of mediation effects, rural economic growth plays
a crucial intermediary role in the relationship between digital technology and the rural ecological environment. 3)
Heterogeneity analysis reveals regional differences in the impact of digital technology. In the eastern region, digital
technology has a more pronounced effect on improving the rural ecological environment, whereas its impact in the
central and western regions remains less evident. Additionally, across different domains, the application of digital
technology in economic activities, governance, and daily life contributes significantly to enhancing the rural ecological
environment, with digital infrastructure exhibiting the most substantial environmental benefits in the eastern region.
These findings highlight the great potential of digital technology in improving the rural ecological environment. To
maximize its benefits, it is essential to continuously advance the transformation of the economic development model and
leverage digital technology to drive rural digitalization, intelligent development, and green transition.
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Fig.1 Theoretical analysis framework
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Table 1 Rural ecological environment quality index system
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Table 2 Implications and descriptive statistics of the major variables

i IR AR g SCRIBAA ¥ifE P2

PR SRS R HRAEFE PR ZR B AT 3N 19 45 1 (X & A AR 2SR i K P 0.152 0.069

AN (3 S T T E v S Ber S WAREL 3.945 0.248

R s B2 Rt & S I A S 12.666 0.966

RN /% PRI b A LT S Y 5.842 0.632

FENEERE 1% S VIR b b X A 7 BE A L -1.165 0.517

P AR HEEK 1 T Z R Hi XA AT SIS A 0.319 0.371

NP/ (TN km®) A FTECR ST BRI AL L -4.132 1.406

FERIZEFE KT 1% rhINZEAEAR AR MBI TR L R 2215 0.328

#x3 TEHEXMEKRE
Table 3 Variable correlation tests

A i SRR S WETFIKT SREFK BORMY  Flkgst AWK ANA%E EM#EE  VIF  VIF

S WA 1 - -
SRECFKFE  0.050% 1 192 0521
EQ N ERY BRI 0.032%* 0.351%%* 1 1.58  0.632
ERALN -0.161 %% -0.008 -0.055%* 1 1.08  0.930
| &2 ) 0.085% 0.350%%%* 0.053 %% 0.039%%* 1 1.19  0.842
MK 0.143% % 0.386%** 0.363%% 20.232%%% (.202%%% ] 142 0.703
UNEE)S 0.013 0.6477%% 0.508%%* 0.031%%  0.290%*% 0.204%%* | 213 0.469
A E -0.138#* 0.066%** -0.093% 20.051%%% 0,038%%% -0.067F%*  0.096%** ] 1.05  0.954

T ek L MIFORTE 1%, 5% FI 10% SR RS, TR,



488 Al BURALHTE

5 46 4

QA AT S, WA T5 R AR SRR, 7EdR
A A RCR I RIS A 2 (R e . FEAR IR
Hw A, DB HOR AT g RN, e
AR TSR T AL BRI, HESh ) 2R
REVRAOREH], FRARERETIYY, SCRFrIiSEik . H
BOr BORB TN A S ARG B, A B RS
FEIRA RN, SERAT EH PR LR 2SR A
RN 1111/ Wi B NI (o TN D S € A0 N b e N |
PM2.5 A HEER, TS W Eiss: & R AR 830
SR, FESEPRM IR, o TR X A2 28 5F
RO ZEST, BUOFBOR IR ATt n] BEXS £ 442
AL A AN R BRI
3.3 {ERANLFIIE

N T BRI & W AT RIS B THOoR
BLXT & R ARSI R RN v A TR AR, ASBE

BERY 2P T T A RO A T A T ML A 56,
53R 5 Fin.

RS H 15T, SHAECAKTXT S R AR
PRBERREIALE 1% (152K Fah3) T80 L,
EHRECN 0.025, £ S A ILKF-RES A &L
U3E S BAESINEE  ER S 280, SRS
HOEXT & R 2B s R ECH -0.153, HLAE 5%
MR EKE T EAGIE L, RS NEEEOKTE
IR TE—E R il & WK 5 53R S
%3500, RIEFGIA 2 MECAAKE R S R 25
KA R, £ AECRKSEA mH 2507 1% 1Y
WEKE 1R 0.024, AHESTER S HE 1 A0 I R 5L
W T0.001 5 1M & AT BFHE A IR1H R 2K -0.003,
It HAE 1% 895 ZE 7KV il T Bootstrap fz s, 7
W & RHATHIRAE S R ECAAOK XS & WA SRS T

FEEI S M T KAy Ag i, JET2RiE [

iy

R4 HFEANEFNESHMEZMPEALETER

Table 4 Benchmark regression results of the impact of digital technology on the rural ecological environment
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Table 6 Test of regional heterogeneity in the impact of digital technology on rural ecological environment

ARt AR X b X PUHRHBIX
S MR 0.048%%%(0.017) -0.056*%%(0.007) -0.021%%%(0.008)
BRI -0.042%%*(0.003) -0.052%%*(0.004) 0.004(0.003)
Pl 2 -0.059%%*(0.006) -0.018%%*(0.003) 0.021%%%(0.003)
A K 0.105%%%(0.011) 0.031%%%(0.004) -0.006(0.004)
N -0.017#%%(0.003) -0.018%*%(0.001) -0.002(0.001)
B ehEieE) 0.004(0.009) -0.004(0.004) -0.029%%%(0.004)
gt 0.049(0.080) 0.591%%%(0.042) 0.154%%%(0.035)
(TSI bt i =1
[ 5 I ] FE i i i
FEA L 1191 1359 2193
R 0.340 0.267 0.050
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Table 7 Test of domain heterogeneity in the impact of digital technology on rural ecological environment

At SR SR EZ RS TS EZ R3S
Ferti% it 0.001(0.003)
£ 0.023***(0.003)
bEEL 0.014%*%(0.002)
RIS 0.007%*(0.003)
A 0.147%%%(0.013) 0.063%*%(0.013) 0.097*%%(0.006) 0.127%%%(0.010)
EIVTEIN il bt il 1
[# 5 I ] il il il il
FEALE 5163 5163 5163 5163
R -0.001 0.009 0.015 0.001
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Table 8 Test of domain heterogeneity in the impact of digital technology on rural ecological environment in eastern China

A Z MBI S WA Z MBS Z RS
FEAl i 0.119%%%(0.019)
2 0.049%%%(0.013)
TREH 0.056***(0.006)
R0 0.029%%%(0.008)
RO -0.330%*%(0.079) -0.025(0.054) -0.057%*(0.025) 0.058*(0.033)
Il A ikl il il il
[i] 2 i ] il il il il
FEA R 1191 1191 1191 1191
R 0.031 0.009 0.064 0.008

®9 PEMEXEFRAI SN LSRR WA TEF R RS

Table 9 Test of domain heterogeneity in the impact of digital technology on rural ecological environment in the Central Region

A EZRE 3 S SIS EZRE s 8 EZTE S8
Ferlig it -0.007(0.005)
s -0.035%%%(0.006)
HE -0.021%%%(0.003)
AN -0.030%%*(0.004)
RO 0.176%%%(0.023) 0.286%%%(0.024) 0.231%%%(0.010) 0.268**%(0.015)
[E)TER(NEN il Pt Fasihl Pt
[ 2 ik ] il il il il
HAGE 1359 1359 1359 1359
R -0.001 0.022 0.047 0.041
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Table 10 Test of domain heterogeneity in the impact of digital technology on rural ecological environment in western China

AF RS S WA RS Z RS
LAtk 15t -0.017%*%(0.004)
2 0.006(0.005)
bEEL 0.014*%%(0.002)
AN -0.028*%*(0.005)
fig et 0.211%*%(0.016) 0.121%%%(0.019) 0.092*%%(0.009) 0.242%%%(0.017)
I A P i 1 £l
[#] 2 Fsf i) i il bl i
FEA R 2193 2193 2193 2193
R 0.007 -0.001 0.013 0.014
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Table 11 Robustness test of the impact of digital technology on rural ecological environment

At gr AL e 1 e 2 PR A SRS REA
SR ECF KT 0.012%%(0.005) 0.028%*%(0.004) 0.026%*%(0.004) 0.028***(0.007) 0.018%%%(0.006)
BRI -0.019%**(0.001) -0.025%*%(0.002) -0.025%#%(0.002) -0.029%**(0.002) -0.023%*%(0.002)
Pk 0.006**%(0.002) 0.005%%%(0.002) 0.005%%%(0.002) 0.008**%(0.003) 0.007%*%(0.002)
HE TG IR 0.016**%(0.003) 0.019%%%(0.003) 0.019%%%(0.003) 0.016%*%(0.004) 0.015%%%(0.003)
UNEF-I; s -0.001%(0.001) -0.002%%%(0.001) -0.002**%(0.001) -0.003%**(0.001) -0.003***(0.001)
HEREE -0.028*%%(0.003) -0.028*%%(0.003) -0.028*#*(0.003) -0.031%%%(0.004) -0.026***(0.003)
H RO 0.146**#%(0.025) 0.115%%%(0.022) 0.123%%%(0.021) 0.137%%%(0.033) 0.151%%%(0.029)
i A A il il i il il
[ R I ] Pt il il il il
FEAs 5163 5160 5157 3442 4164
R 0.070 0.092 0.091 0.104 0.071
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Table 12 Results of the endogeneity test

sk £ e B
SRECFAKT SRS

T HAR R 0.002x107*%%(9.51)
SREFAKT 0.302%%%(4.45)
R AU 0.015%%*(3.62) -0.024%%%(-10.07)
e o) 0.054*%%(8.54) -0.006(-1.37)
AN KO 0.154*%%(17.16) -0.035%#%(-2.87)
UNEESS 0.093*%%(36.00) -0.020%%*(-4.42)
E e 0.020%%(2.01) -0.034%%%(-8.38)
HR 4291%%%(118.07)  -1.095%%*(-3.74)
FEA & 5163 5163
BUIA RS 78.958
LM 4iitiat < 0.001
55 T HAR R I6 66.840
Wald F %5t 16.38
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