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Abstract

Digital agriculture represents the integration of information technology with traditional agricul-
ture. Its development level directly impacts the stability of the foundation for social and economic
development, necessitating in-depth research. This study establishes an evaluation index system
for the high-quality development of China’s digital agricultural economy, focusing on six dimensions:
development environment, infrastructure, human resources, technological support, green develop-
ment, and industrial benefits. A comprehensive evaluation model combining the Grey Relational
Analysis (GRA) and TOPSIS method (short for Technique for Order Preference by Similarity to Ideal
Solution) is applied to conduct empirical measurement and evaluation of the digital agricultural
economic development of 31 provinces and cities in China from 2019 to 2023. Additionally, a dynamic
panel model is constructed to explore the influencing factors of the high-quality development level
of the digital agricultural economy. The research findings indicate that the comprehensive scores and
rankings of the high-quality development of China’s digital agricultural economy generally show a
relatively stable trend, while the high-quality development of digital agriculture in various prov-
inces progresses slowly. Across the country, there are significant differences in the comprehensive
scores among different provinces, presenting a decreasing trend from the eastern to the western
regions. However, the western region shows a more remarkable momentum of progress than the
eastern region. Furthermore, the digital inclusive finance index and its three secondary indicators
(at the dimensional level), policy and economic level, infrastructure level, and technological level
all exert a significant promoting effect on the high-quality development level of the digital agricul-
tural economy.
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Table 1. Indicator system for the high-quality development of digital agriculture
1 BFRISHRELRIERER
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A = BRSO (T 70) B24
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Table 2. Criteria layer weight results
2 ENENELER

SR E TR E LRI A
T fEEMHE e = EAAMAE d WEZAZH
B gt Rk R 0.9263 0.0737 24.27%
L &g 0.9673 0.0327 10.76%
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B R AR SR 0.9027 0.0973 32.02%
Bl NA IR 0.9822 0.0178 5.84%
Bz olh JEnt & it 0.9820 0.0180 5.91%
Bl Rk s 0.9356 0.0644 21.19%

Table 3. Calculation results of indicator layer weights
=3 ERENETEER

JEEET AR ES R R
T ESY LIRS & B E d PE R w
LA 5T AN AR 55 0 [ 52 9 FE % (1 t) 0.870 0.130 5.60%
SRR ARG B R AR S5l [ e B 4 5 (M2 n) 0.937 0.063 2.69%
ZIBIEH . G AEFR B E 2 5= 4% % (27T) 0.921 0.079 3.38%
BNAUE AN 71 (5T BL) 0.896 0.104 4.46%
A8 H R (2T TLI) 0.906 0.094 4.03%
LA RN (T ) 0.936 0.064 2.74%
KIS B (A R) 0.958 0.042 1.81%
B IS A = (T ) 0.914 0.086 3.69%
ERSEswNI &S N ONUIVTH) 0.894 0.106 4.56%
IPv4 kX (AN 0.875 0.125 5.39%
Bl TR ARSI N 51 (5 N) 0.903 0.097 4.16%
&R ARG BEARRS WAL R (TA) 0.903 0.097 4.18%
Hb 7 WA R S H (12T) 0.904 0.096 4.14%
HLAF ML 45 S 5 (12 0) 0.891 0.109 4.67%
L] B R (1F) 0.895 0.105 4.50%
HiR %72 5 %(Ji ) 0.888 0.112 4.80%
HHETF RS54 (1) 0.939 0.061 2.61%
B0 P p (A) 0.934 0.066 2.82%
ARG S = E (12 T) 0.936 0.064 2.73%
F, T 45 SR A (12.) 0.884 0.116 5.00%
FEL T 45 5 A (12 ) 0.893 0.107 4.58%
AR 248 & () 0.940 0.061 2.60%
A AR it FH 2 (7 ) 0.915 0.086 3.67%
A FH B e S A P (o) 0.895 0.105 4.52%
HE RO AR (T A 1) 0.917 0.083 3.57%
IR SRR R AR (F- A L) 0.928 0.072 3.09%
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K IPvA HihiE#(B25) LT 45 SR WA (B64) AL B # K T-46T 0.05, 3 B HN Hi Ol & 7K1 1) s il
TR BB IR FRREANT 0.03~0.05 2 [[], AFERIAM S F1(B14). KAITHHEF(BLS). BohHifL
Wl 75 5 (B23) 15 BHA MW (B24) Bl FERIEA MR AL 51 (B3L)~ i 77 A B E 3 H(B33).
HLE L 55 5 B (B4A1) . LRI HEE(BA2) BEARTT34728 5 #(B43). 1 5584 5 401(B65) « 1L At jiti FH £ (B52) +
A FH B ) A B (B53) . BFHIEMR HI AN (B54) /K i ARG B A (B55), R Hoxt Hrr kol k e /K -F
BB R . 5 =F8F A E AT 0.02-0.03 2 8], WIEAM AR (B21). BH TS S
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Table 4. The correlation degree and weight between indicators and the overall system

F* 4 BRSRREHHRKIEE RNE

PRI KIKE He4 FUE

FFEHIE TR AR MRS [E 2 55 7= 42 % (12.7T) 0.765 10 0.0387
EAE . AERE BB ARG L ] 5E B 4% B (e ot) 0.761 13 0.0385
AT ATl E 2 9 BT (18 oT) 0.767 8 0.0388
BB /13T ) 0.77 6 0.0390

R H B (1Z T T 0.759 15 0.0384

BRI FEA N T F) 0.764 12 0.0387

KRG A R IR (A 1) 0.772 3 0.0391

RN G WA BB (T ) 0.758 16 0.0384

R HARIRSS WA (12 TT) 0.745 24 0.0377

IPv4 3 dEE (T3 4N) 0.748 21 0.0379

R Es o NI & R YN OIPN| 0.747 22 0.0378
F L A RE RER RS A 5 (T5N) 0.742 26 0.0376
T W BCBCE 3 H (12TT) 0.757 17 0.0383

HBAE & B/ (1ZoT) 0.766 9 0.0388

LR HIER(1F) 0.755 18 0.0382

FORTTI 52 583 78) 0.748 20 0.0379

TR H A G (1) 0.751 19 0.0380
MOl ) £ (4L) 0.76 14 0.0385

MR 1 77 E (12, 78) 0.765 11 0.0387

FL T 9% R I (12, 7T) 0.744 25 0.0377

LT 7 S5 4 AR (12 t) 0.746 23 0.0378

R 2548 F () 0.77 5 0.0390

A0 IE it & (7 ) 0.77 4 0.0390

AR FH BB AR A F () 0.772 2 0.0391

P VR AR (T i) 0.768 7 0.0389

IR AR iR R R (2 i) 0.785 1 0.0397

St RIEMPRRIRIE . 3 TH kAT L

Sk = sziwi 9)
I W EOHAT A A
5= (10)
25

j=1
AR 8 7 5 RT DAAAERE B S (T FERT RAE S ARTIE TEx Brp “ RKP 7 (I E 2 b, 2 Ak i B
N 5 ANA H AR R B R A SR AR A AR IR IR T — AR AR H AR R AT [12], R P
PR, TEBE15 04 EE HAFE R AR R AL
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Table 5. The grey correlation score of China’s digital agriculture evaluation indicators
= 5. PEIHFRILIFNIERI R E XSS

e [Te2 [Te2 ez ez ez
1ol 1ol 1ol 1ol 1ol 1ol
Y KR A HoA Pl G
F b B ViR wF e R

Wy HE 48 e 45 e 85 e 65 e @65 s

dbx 2019 0.082 25 0.492 1 0.428 1 0.328 2 0.279 3 0.014 29

2020 0.095 22 0.529 1 0.448 1 0.373 3 0.274 3 0.013 28

2021 0.090 23 0.579 1 0.449 1 0.449 3 0.339 3 0.013 28

2022 0.098 23 0.662 1 0.436 2 0.497 3 0.377 2 0.013 28

2023 0.099 23 0.761 1 0.467 2 0.493 3 0.437 3 0.013 28

W{E 0093 232 0.605 1 0.446 14 0.428 2.8 0.341 2.8 0.013 28.2

KEE 2019 0121 18 0.059 27 0.062 21 0.062 14 0.050 25 0.014 28

2020 0.081 25 0.068 27 0.062 21 0.075 18 0.057 25 0.013 29
2021 0.076 24 0.078 27 0.064 20 0.098 19 0.066 24 0.012 29
2022 0.092 24 0.087 26 0.065 20 0.118 19 0.077 23 0.011 29
2023 0.137 17 0.095 26 0.070 19 0.106 15 0.095 24 0.011 29
¥JE 0102 216 0.077 266 0.065 20.2 0.092 17 0.069 242 0012 28.8
mdk 2019 0.324 4 0.216 7 0.104 11 0.060 15 0.127 11 0.333 3

2020 0.331 5 0.229 8 0.116 10 0.100 14 0.131 12 0.309 5
2021 0.368 5 0.242 7 0.127 10 0.145 14 0.144 12 0.300 6
2022 0.378 6 0.251 7 0.128 10 0.182 14 0.167 12 0.297 6
2023 0.380 5 0.266 7 0.133 10 0.112 14 0.184 12 0.288 7
¥JE 0.356 5 0.241 7.2 0.122 102 0.120 142 0.151 118 0.305 54

g8 2019  0.046 27 0.096 22 0.054 24 0.029 23 0.052 24 0.158 20
2020 0.049 27 0.097 23 0.057 23 0.046 22 0.066 23 0.158 20
2021  0.058 27 0.106 22 0.060 23 0.063 23 0.073 23 0.159 20
2022 0.065 27 0.111 22 0.062 22 0.077 22 0.075 24 0.161 20
2023 0.078 26 0.113 24 0.062 23 0.040 22 0.098 23 0.162 20
¥)fE 0059 268 0105 22.6 0.059 23 0.051 224 0.073 234 0.160 20

2019~2023 4, H[E&E EAT B BT A0 KR e RIS XIS, ERJEMEE . i, A
BRUR . HORSCRE. P ARt R @SN K% O e R ERILS 7, H 5 XIRE T K R KPR % 0k

TR T AN R R ITH, AREAE BATEBERNAR AR o TLIRESE VUK B RS o fe iy, IMETE
0.571 43, AT H Hi & 5 R0 SR BEAR R S5 b ] 5 0% 7= $ 0%  FoA% O sk AE A s 1L 4:49- 9 351 0.505 47,
[FFEAL T8 =Ko 1T PG 580(0.020 43) . 72 5.(0.024 43) 55 PHH A8 AT BRI A5 7 3R, AT 2R
BHIZF R WA, R, YLV RE AT BN HE A R K, 50 R A AT BUR A N 5
L ARENA TR R

gl Rt s ittabrt, bt EE I1Pva bR, &S A S (3IMH 0.605 43); | ARMK
FEE BHAMRSSWN, BL0.565 73 fafE s —, BN AREE WATBUERNL . T2 5 (0.028 47). #EF(0.032 47)
FrEE4 R AL, T 2 205 BRSO 5 IPvA M B0 2 520, 1 7 ) DR 38 6 20 48 K R B2 PR
EAERNR, YLV, ) VS VE A AT BN HEA D I 5, St 176 350 6o g oy e it a8t e 2 48 1) =40
FEREERRTT .

B NA BT T ER Y. b YME 0.446 790)5) R (A1H 0.405 73)RAUH 15708 0.4 7
(18 AT BURAL, (HIRIE 05 4, HAREPATBAAAF A BMET 0.4 3, RIgAE N RH T AL 0.224 47,
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MR HCTF AN A TR . RIS R R, JbR 2 T H (0.013 40) ) 35 i, &E PATBURALNA
VR R RV Z

BRI ZmHZEI “Wi)/Z2a07 945, &R L 0.708 43 O /ST bR PRI = 43, &R S50 %
BECHE; B AVLHMN 0467 4y, HTUARZEHER . HEREEARTISA S L. TR LR g 50,
IRIECTI e .

PR AR b, T AR AR S —, AR MR S R IR A 1L 7R(0.364 43)~ 1b51(0.341 47)
KL E, YRR MAPATBURAL. P R S S, R . AR, ER. PRI
FATBURNHER RO IETE, B ol =M s el B % .

SR RIRARER KRG, S8 EATBURNIS AR 0.5 73. ILZRLL 0.447 43514, PE5K(0.009
IR, T ZEREIL 50 fif, B AA BRI R, %8 BT BCRAL B RUR B AR, BRI, HRE
P8 BATBURAL SEIHE R BR T, R PE TR Rl a0 Rk JE B 77

MEEEHER TR, % 6 T, AR (IME 2.888 73) 11.75(2.300 7).« 1l #:(2.103 43)r 41/l = 7 #5(0.149
55)~ TE(0.142 43). V5 (0.116 /) HEREESE . A EINL 12 NME AT BURAL(FE BN AR H i X ) 154 Y
fE(1.00), KIEIKFE “HRH - 7 s RbEE HAT B B A E . TR
H AR PR IR B K BUR SCRE, B A0 R B AR, b, WIRIIKFTA SR 5P biE s, ROk K
BHEKR. &b, FEBEFRREKTES XIBEAEG KRR REHIE, R X 8ET S, £k
TR A P ], SRR P AR R B . A BRI, HESH BT A B R A R R

Table 6. Comprehensive ranking of digital agriculture in 31 provinces and cities of China
2 6. FE 3L PMERITHRMNBFRIILESHR

Hu[X 2019 2020 2021 2022 2023 Fi8 5y HE4
e 1.622 1.733 1.920 2.085 2.271 1.926 4
RE 0.369 0.356 0.394 0.451 0.514 0.417 27
b 1.165 1.216 1.326 1.403 1.363 1.294 8
i 0.436 0.473 0.518 0.550 0.553 0.506 26
E¥ 0.698 0.695 0.738 0.752 0.761 0.729 20
Ui 0.729 0.717 0.727 0.774 0.744 0.738 19
AR 0.537 0.558 0.554 0.608 0.516 0.555 25
IR 0.806 0.825 0.861 0.904 0.941 0.867 14
ity 0.922 1.063 1.143 1.100 1.295 1.104 12
L5 1.942 2.168 2.364 2.596 2.430 2.300 2
WL 1.359 1.510 1.689 1.845 1.793 1.640 5
T 1.006 1.076 1.154 1.277 1.376 1.178 11
A 0.794 0.866 0.921 0.925 0.918 0.885 13
LG 0.656 0.696 0.755 0.830 0.865 0.760 18
7R 1.888 1.900 1.976 2.282 2.468 2.103 3
bE | 1.354 1.473 1.559 1.727 1.671 1.557 7
birible 1.042 1.111 1.239 1.258 1.313 1.193 10
L] 1.003 1.148 1.296 1.404 1.452 1.261
I %R 2.322 2.602 3.013 3.282 3.221 2.888 1
J7 0.682 0.753 0.839 0.926 0.960 0.832 17
bR 0.177 0.173 0.187 0.203 0.208 0.190 28
K 0.470 0.508 0.546 0.634 0.633 0.558 24
| 1.284 1.409 1.626 1.771 1.763 1571 6
Bigll 0.512 0.570 0.604 0.665 0.612 0.593 22
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P 0.747 0.798 0.866 0.937 0.891 0.848 15
[ 0.104 0.108 0.121 0.124 0.122 0.116 31
Bk 7t 0.730 0.797 0.848 0.933 0.931 0.848 16
Hol 0.521 0.534 0.565 0.601 0.582 0.560 23
i 0.142 0.149 0.153 0.155 0.143 0.149 29
TH 0.134 0.136 0.140 0.152 0.146 0.142 30
Hrim 0.648 0.662 0.707 0.728 0.737 0.697 21
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Table 7. Variable selection
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Table 8. Regression results of the national total sample
5z 8. 2EBHARILER

WA R BT AR R R A R AR B

MR R 1) (2 3 4 (5) (6) )
IND 0.010%** 0.004 0.003** 0.004
(7.09) (1.13) (2.12) (1.33)
cov 0.008**+
(5.75)
USsG 0.009%*
(6.80)
DIG 0.011%**
(7.29)
ECO 0.0007 0.001 0.001* 0.001%* 0.003%** 0.003%** 0.003%**
(1.12) (1.36) (1.86) (2.31) (3.37) (4.17) (3.80)
FAC 0.003%*%  0,003***  0,003***  0,002%** 0.002%* 0.004** 0.002%*
(3.4) (2.97) (3.68) (3.04) (2.05) (2.16) (2.15)
TEC 0.003%%*  0.004***  0.003***  0.004***  0,006%** 0.005%** 0.006%**
(7.25) (7.92) (7.45) (7.43) (7.25) (10.52) (8.3)
R Squared 0.813 0.801 0.819 0.792 0.753 0.758 0.749

TE: xR, RN IRORTE 10%. 5%, 1%HIKF EE .
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T E AR O, eSS RN F I SOE SEL SRR, RIE SR 2 R, BRI
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Table 9. Regression results of the national total sample
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R Bl AR A i R T R SR AR S
(8) 9 (10) (11) (12) (13) (14)
LIND  0.013%** 0.002%* 0.004 0.004
(6.58) (2.5) (1.02) (1.22)
L.coV 0.007%**
(6.12)
L.USG 0.010%**
(5.89)
L.DIG 0.015%%*
(7.25)
L.ECO 0.001 0.0009* 0.002* 0.001* 0.003%** 0.003%** 0.002%*
(1.12) (1.80) (1.86) (1.67) (5.11) (4.65) (2.38)
LFAC  0.002** 0.002 0.003%** 0.003%** 0.003** 0.002%** 0.003**
(2.40) (0.97) (4.10) (3.59) (2.13) (6.23) (2.09)
LTEC  0.004***  0.003%** 0.003%*+ 0.004%%* 0.005%** 0.004%** 0.006%**
(6.95) (7.18) (7.76) (6.99) (6.36) (9.35) (7.69)
RSquared  0.803 0.791 0.821 0.799 0.756 0.820 0.795
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