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Research on the Influence of Agricultural Modernization
Driven by Digital Economy

WANG Jin, YUE Xinyu, SHI Mingcong
( School of Economics and Management, Yan an University, Yan ‘an 716000, China )

Abstract: [ Objective ] Digital economy has a profound impact on China’ s economic development and can
accelerate the process of agricultural modernization. The research theoretically explores how the digital economy drives
agricultural modernization, constructs a comprehensive evaluation index system of digital economy and agricultural
modernization, analyzes the impact of digital economy on agricultural modernization from a national perspective, and puts
forward relevant policy recommendations. [ Method ] Based on the panel data of 31 provinces (cities, autonomous regions)
in China from 2011 to 2020, the levels of digital economy and agricultural modernization were calculated respectively, the
internal mechanism of the impact of digital economy on agricultural modernization was analyzed, and the heterogeneity and
sub—test of digital economy on agricultural modernization were empirically tested. [ Result ] (1) Digital economy can drive
agricultural modernization; (2) Digital economy can indirectly promote agricultural modernization through labor transfer and

human capital investment of farmers; (3) In terms of various dimensions of agricultural modernization, digital economy can
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promote agricultural production modernization, agricultural modernization output and sustainable development of agricultural
modernization, however, its impact on agricultural management modernization is not obvious; (4) Focusing on the development
of agricultural modernization in various regions, compared with the eastern and central regions, the western regions have gained
higher dividends through digital economy. [ Conclusion ] The digital economy has shown obvious differences in the process of
deepening agricultural modernization in various regions of the whole country. On the basis of the existing achievements in the
development and construction of the digital economy, we should continue to promote digital technology to empower agriculture,
improve the quality of agricultural talents, deepen the concept of green and organic agriculture, develop digital management
strategies in the operation and management of the digital economy that has not yet reflected the achievements, widely adopt
e—commerce and online marketing models, push the branding, industrialized and scaled development of agricultural products
according to local conditions and local characteristics, deepen the influence of digital economy on agricultural operation and
management, and improve the internal mechanism of digital economy to drive agricultural modernization. In addition, the
government should adopt different policies according to the development degree of agricultural modernization in different
regions, and implement a differentiated and stepwise development strategy.

Key words: digital economy; agricultural modernization; labor transfer; human capital investment of farmers; evaluation
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Table 1 Agricultural modernization indicator evaluation system
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First—level indicator Second-level indicator Indicator definition Indicator type
Al A B AL RIKFIE K- ARLHEB AR / AAE R B R iE
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Table 2 Development level of agricultural modernization in each province (city, district) in 2011 and 2020

11X Region 2011 2020 HiIX. Region 2011 2020 HbIX Region 2011 2020
dE3T Beijing 0.31549 0.43856 LA Anhui 0.27118 0.34547 PuJIl Sichuan 0.29553 0.36268
K Tianjin 0.26302 0.33395 FREE Fujian 0.30154 0.37306 HM Guizhou 0.25311 0.39159
L Hebei 0.30791 0.37900 VLG Jiangxi 0.28843 0.35634 27 Yunnan 0.28929 0.37535
117G Shanxi 0.26091 0.31136 11175 Shandong 0.28956 0.36345 VUL Tibet 0.31541 0.36273
P57 Tnner Mongolia — 0.32094 0.39668 [ Henan 0.28215 0.35424 B Shaanxi 0.30445 0.36896
i Liaoning 0.30105 0.33885 1AL Hubei 0.24953 0.35992 Hilt Gansu 0.29865 0.37713
HFR Jilin 0.30669 0.36112 517 Hunan 0.28231 0.52481 H¥E Qinghai 0.23403 0.32625
HJEIT. Heilongjiang 0.37390 0.49253 J"Z% Guangdong ~ 0.23387 0.30081 T H Ningxia 0.26346 0.36822
¥ Shanghai 0.30328 0.39533 IV Guangxi 0.29548 0.38169 BT Xinjiang 0.36037 0.48765
VI3 Jiangsu 0.30473 0.39264 RS Hainan 0.22688 0.38876
WHT Zhejiang 0.36066 0.39620 K Chongging  0.23725 0.31860
F3 20112020 £&E (. K ) FHRVMKULKF
Table 3 Average annual agricultural modernization level of each province (city, district) from 2011 to 2020
Ll B Al IR Al IAL LI
e {J§7k¥ % 4J§7k¥ % TJ_UJHZ S % 1{_:7)@7‘
Region Agrmu‘hur‘al Region Agrlcu}ltur'al Region Agrlcu.ltur.al Region Agncu.]tur.al
modernization modernization modernization modernization
level level level level

WE X 0.34237 A 0.33274 HE 0.34103 [l 0.32954
Main grain producing area Eastern region Central region Western region
L Hebei 0.34345 Jt5T Beijing 0.37702 M5 Inner Mongolia 0.35881 K Chongqing 0.27792
N2 Tnner Mongolia 0.35881 PN Tianjin 0.29849 WK Jilin 0.33390 PYJi| Sichuan 0.32910
il Liaoning 0.31995 4t Hebei 0.34345 HIJpIT Heilongjiang 0.43322 FtM Guizhou 0.32235
Tk Jilin 0.33390 15 Liaoning 0.31995 BB Anhui 0.30832 27 Yunnan 0.33232
PAIP YT Heilongjiang 0.43322 ¥ Shanghai 0.34930 VLY Jiangxi 0.32238 PP Shaanxi 0.33671
VLI Jiangsu 0.34868 YL} Jiangsu 0.34868 ¥ Henan 0.31820 H il Gansu 0.33789
G Anhui 0.30832 WL Zhejiang 0.37843 4t Hubei 0.30473 FE Qinghai 0.28014
baNii) Jiangxi 0.32238 e Fujian 0.33730 i F Hunan 0.40356 TE Ningxia 0.31584
14 Shandong 0.32651 IR Shandong 0.32651 1178 Shanxi 0.28613 i Xinjiang 0.42401
ViR Henan 0.31820 I Guangdong 0.26734 V3 Tibet 0.33907
1k Hubei 0.30473 R Hainan 0.30782
17 Hunan 0.40356 J7P4 Guangxi 0.33858
PuJif Sichuan 0.32910
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Table 4 Descriptive statistics

AR AR bR ¥ifd e/ ME RMH
Variable name Sample Standard deviation Mean Minimum value Maximum value

LI Agricultural modernization 310 0.0477 0.3273 0.2150 0.5248
BUF LT Digital economy 310 0.1493 0.2884 0.0228 0.7710
57501 J1% % Labor transfer 310 0.1431 0.3246 0.0197 0.6489
AT N I3 AL EE Human capital investment of farmers 310 1451.3992 3204.7309 455.5500 7218.4800
A#4J GDP GDP per capital 310 2.7430 5.4995 1.6153 16.4905
LA BB JR 22X Rural Engel coefficient 310 0.0529 0.3297 0.2378 0.5257
L= S5 Agricultural industrial structure 310 0.0868 0.4726 0.2640 0.6980
SN AIKFE Foreign investment level 310 1.9047 0.5153 0.0520 33.3208
NIZHE R Per capita years of education 310 0.6547 7.9557 5.2737 9.9122

T FEARIET 2011—2020 4E R 314 (1l X)) AT AREE -

Note: The sample is from the panel data of 31 provinces (cities, regions) in China from 2011 to 2020.
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Table 5 Benchmark regression results

A5kt ()

@ 6) @)

Variable

OLS (ol & )

OLS (fif=iilAs st )

FE (Tt ) FE (AR )

BUFL Digital economy

A¥] GDP GDP per capita

AT TEHE /K 25X Rural Engel coefficient
A=\ 45+ Agricultural industrial structure
ANGEREATKE Foreign investment level

NI ZHFH IR Per capita years of education
HHUOTL Constant term

0.165%%*(10.55)

0.280%%%(55.20)

WLME Observations 310
R 0.265
F 111.22
P>F 0.000

0.226%**(10.07) 0.229%#*(28.75) 0.192%%%(11.97)

~0.004%%(~2.56) 0.003%(1.68)
~0.135%#%(~2.78) ~0.058(~1.35)
~0.099%#%(~3.45) 0.117%%%(2.70)
0.001(1.03) 0.001%%(2.53)
~0.008%(~1.82) 0.004(0.51)
0.437%5%(10.24) 0.261%%%(104.67) 0.193%#%(3.16)
310 310 310

0.372 0.748 0.764

29.86 47.97 42.09

0.000 0.000 0.000

e FES PR e G+, w0 e RN REHEACE R 10%, 5% 1%,

Note: The data in parentheses represents t; *, **, and *** respresent the significance level of 10%, 5% and 1%.
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JIT DA 7 22 T LA R A 1 55 3l 1 e RS R A
AP EAL R R, Mg IERT SCHE AR 2.

B (8) FMIBLAL (9) Krghqe ;P NS se A4
TELR B A AR (8) HETFAT IR R
BUE 3.020 FFAE 1% 7KV b g 3 imad ke der, %L
FATE AT DU E P s R A TR GOK .
AL (9) Tl N B AR BE 5T 2k IRl I i
A, BUFAT 5 7 NI GER H R 805
S & 0.145 #1 0.015, HIYTE 1% KV I 25 1
Kege. 54h, B (5) R R lE R ECR
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Table 6 Mediation effect test

) (6) 7 ®) 9
Ak ol #AAL an sl RS Lol Bk VRPN ¥/ Si'd Lol #AAL
Variable Agricultural 7 Agricultural Human capital Agricultural
Lo Labor transfer L. . .
modernization modernization investment of farmers modernization
TN IR —0.208%*%(-6.61)
Labor transfer
Bzt 0.192%%%(11.97) -0.347%%%(~12.09) 0.120%%#%(6.48) 3.020%**(17.71) 0.145%%%(6.26)
Digital economy
VRPN S d 0.015%%%(2.73)
Human capital investment of farmers
Lig el 0.193*%%(3.16) 0.195%(1.78) 0.234%%%(4.08) 7.369(11.31) 0.08%#%(1.09)
Constant term
Pl As dik YES YES YES YES YES
Control variable
PURIIIYIN 310 310 310 310 310
Observations
R 0.764 0.619 0.796 0.846 0.770
TE: S e G, =, o o RIEOR BEMARE N 10%, 5% Fl 1%,
Note: The data in parentheses represents #; *, **, and *** respresent the significance level of 10%, 5% and 1%.
F7 RUIMKLELHTEIGER
Table 7 Sub item inspection results of agricultural modernization
(10) (11) (12) (13)
g Aol = AR AL A2 E B AIRALT AT A B TR R KT
Variable

modernization

Agricultural production  Agricultural management Agricultural modernization

modernization

Agricultural modernization

output level sustainable development level

B 285 Digital economy 0.132%%%(6.26)
¥ GDPGDP Per capita 0.008*%%(3.92)
At BKE /R 2% Rural Engel coefficient -0.018(-0.32)
ANl Z5 4 Agricultural industrial structure 0.067(1.20)
SR ATKT- Foreign investment level 0.00277%(2.83)
N2 HE AR Per capita years of education -0.003(-0.38)
HHOT Constant term 0.117(1.49)
HiIX Region YES

WA Observations 310

R 0.6064

0.044(0.79) 0.220%%%(5.22) 0.225%#%(6.70)
-0.003(~0.66) 0.005%(1.82) ~0.003(~1.03)
0.033(0.22) 0.038(0.56) ~0.091(~1.18)
-0.006(~0.05) 0.071(0.48) 0.027(0.26)
~0.004%*(~2.01) 0.001%%%(4.68) 0.002%*%(11.00)
~0.004(-0.21) ~0.023(~1.26) ~0.011(=0.87)
0.504%%%(3.04) 0.211%(1.93) 0.625%%%(5.18)
YES YES YES

310 310 310

0.0126 0.585 0.475

e FETH R e GEiE; L e

sk SR WA 10%, 5% F 1%,

Note: The data in parentheses represents f; *, **, and *** respresent the significance level of 10%, 5% and 1%.
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MERT
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ot

T3 A Hu XRS5 1 LGRS Al AL K S, 4
R 8,



164

xS

XiERR SRR
Table 8 Regional heterogeneity test results

(14) 4l B UL

(18) gl AL AT 45

KF- (15) Z BB AR (16) 2l 2 FEBUCHRF- (17) Al B A BRI
Hb X AR Agricultural Agricultural production  Agricultural management  Agricultural modernization  Agricultural modernization
Region Variable modernization level modernization level modernization level output level sustainable development level
ARFHIX. FUTF2TT 0.163%#%(7.55) 0.105%%%(3,70) 0.065(0.86) 0.239°(4.46) 0.194%%%(5.16)
Eastern  Digital economy
Tegion kg 0.196%%(2.12) 0.081(0.66) 0.271(1.00) 0.023(0.18) 0.804%%(2.75)
Constant term
FURILIER 120 120 120 120 120
Observations
R 0.773 0.681 0.0288 0.714 0.477
I YES YES YES YES YES
Fixed effect
LXK BTt 0.212%%%(3.88) 0.119(1.64) -0.183(-0.98) 0.388%(2.04) 0.2027%%(4.05)
Central Digital economy
region gt 0.590%+%(3.62) 0.285(1.35) 0.260(0.52) 1.137(1.85) 0.595%%(3.35)
Constant term
FURIIEER 90 90 90 90 90
Observations
R 0.742 0.693 0.0119 0.497 0.590
[P 5 T YES YES YES YES YES
Fixed effect
PEHHLIX B2 0.348%%%(7.66) 0.166%%(2.54) -0.100(0.57) 0.088%%(2.40) 0.343%(1.94)
Western  Digital economy
region kg 0.231%%%(2.78) 0.148(1.17) -0.010(-0.03) 0.167%(1.88) 0.451%%(2.51)
Constant term
FURIIIEER 100 100 100 100 100
Observations
R 0.833 0.501 0.0743 0.875 0.497
[P 5 BT YES YES YES YES YES
Fixed effect

e FE5 R e GuiHiE; + . e e O3OR BEEMOKTR 10%, 5% Fl 1%,

Note: The data in parentheses represents #; *, **, and *** respresent the significance level of 10%, 5% and 1%.
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( Two stage least square, 2SLS ) i E AL
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A, T Re g ik sh ROl AR AL i 2518475
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Table 9 Endogenous and robustness test

A IV-2SLS FE

Variable (19) (20) (1) (22)
Bravs 01827k 0.121 %% (0.3] %%
Digital economy 4.11) (5.43) (2.92)
S 2 0.015x
Digital economyl (11.63)
WA 0.449%%%  0.292 -2.27 0.23 1%
Constant term (9.63) (42.93) (=2.40) (3.73)
Year X state YES
Year YES YES
State YES YES
Pl s NO YES YES YES
FURILIER 310 310 310 310
Observations
R? 0.363 0.247 0.999 0.759

e FSH (G xR RIFR BAEMKE N 10%,
5% F 1%
Note: The data in parentheses represents #; *, ** and *** respresent the

significance level of 10%, 5% and 1%.
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