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Abstract

The continuous advancement of agricultural digitization reflects China’s emphasis on developing
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digital agriculture and rural areas. However, behind the vigorous growth of the digital agricultural
economy, China still faces significant issues of unequal income distribution and excessive income
disparities between urban and rural residents. This paper employs the entropy method to analyse
the current state of agricultural digitization in Henan Province based on data from 17 prefecture-
level cities covering 2013~2021. It further measures and analyses the urban-rural income gap in
Henan using the urban-rural income ratio indicator. Concurrently, by constructing a panel data model,
this study examines the impact of agricultural digitization on Henan’s urban-rural income disparity.
Findings indicate: 1) The level of agricultural digitization across Henan’s 17 prefecture-level cities
exhibited a gradual upward trend from 2013 to 2021. However, the province’s composite index for
agricultural digitization remains relatively low, with significant developmental disparities among pre-
fecture-level cities; 2) The overall urban-rural income ratio in Henan Province exhibits a declining
trend, with the income gap steadily narrowing. Nevertheless, the numerical disparity remains sub-
stantial, indicating that the issue of urban-rural income disparity remains prominent. Furthermore,
variations in the urban-rural income gap exist across different prefecture-level cities; 3) Agricultural
digitization can to some extent reduce the level of the urban-rural income gap in Henan Province.
Economic development levels and local fiscal capacity also contribute to narrowing the urban-rural
income gap, but the level of industrial upgrading does not significantly impact its reduction. Policy
recommendations are formulated based on the research findings.
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2) b REAC R A SO RO B AR KT AR Dk il B A B, iR ELR T ST AT Y
2013~2021 SRR 17 NG AL B TR AR B . AR BCT e SE R, SRR AR
SRR 5 B S VPA B2 BAT B WL, BENS Bk 2 BT B R RY s I 98 20 25 S8 B HE ) AT A9 S T Sk
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Table 1. Evaluation indicator system for the level of digital development in agriculture

= 1. RUBFUERKFITFNIEIRER
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PAFFIL R LR BAR(A ) iE
BURFIEAR Bt &L TT) iE
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Table 2. Model metric explanation
2. RREVERRERE
LKA LA L
iR A WL WNFIE(y,) W2 JE RN AT SERCU N 2 B
WO AR A B BNV TR AT (x,) RPN AR
2RI (x,) N GDPGHIBRH)
P A WA B 7Ky ) b5 S KT
FELFHRIKCT(x, ) TR A/ R e
(=) HEabrs

KT 5 B AN BT R AR, A SR F V5 AW B A P bR db AT AR AN o AR
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Table 3. Agricultural digitalisation development index for prefecture-level cities in Henan province

3. BRI B F UL RIER

HoX 2013 2014
P 0.235 0.297
¥t 0.085 0.089

2016 2017 2018
0.445 0.500 0.706
0.099 0.104 0.120

2019 2020 2021 51
0.729 0.823 0.918 0.558
0.132 0.164 0.167 0.118
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1% BH 0.127 0.144 0.161 0.194 0.242 0.280 0.298 0.374 0.474 0.255
Pl 0.078 0.084 0.091 0.101 0.109 0.121 0.125 0.136 0.147 0.110
“ZFH 0.064 0.074 0.078 0.088 0.113 0.127 0.137 0.179 0.184 0.116
g RE 0.071 0.074 0.078 0.081 0.083 0.091 0.095 0.103 0.120 0.088
¥z 0.094 0.104 0.114 0.123 0.161 0.179 0.202 0.279 0.345 0.178
FEAE 0.087 0.101 0.109 0.118 0.124 0.145 0.151 0.176 0.191 0.133
TBEBH 0.071 0.076 0.084 0.092 0.099 0.107 0.112 0.118 0.126 0.098
e 0.087 0.095 0.117 0.151 0.163 0.172 0.223 0.245 0.253 0.167
I 0.085 0.099 0.110 0.119 0.133 0.142 0.149 0.209 0.240 0.143
=17k 0.084 0.094 0.103 0.108 0.117 0.124 0.126 0.134 0.146 0.115
L 0.081 0.092 0.111 0.127 0.163 0.183 0.232 0.276 0.399 0.185
i Fr 0.053 0.061 0.069 0.080 0.091 0.111 0.126 0.180 0.197 0.108
L 0.071 0.082 0.090 0.104 0.114 0.137 0.142 0.154 0.195 0.121
AN 0.056 0.061 0.070 0.075 0.085 0.098 0.098 0.108 0.121 0.086
EONE  0.069 0.076 0.084 0.092 0.103 0.111 0.117 0.134 0.142 0.103
FIE 0.088 0.100 0.114 0.129 0.147 0.174 0.188 0.223 0.257 0.158
B 13.6% 14% 132%  13.9%  183% 8.1% 18.6%  15.2%

M 3 TR, A ST A B A R R R X 9 AR Y BRI HAROE AR, H
EFHEME FTRIRE, RN A B AR K 2B R E SR, BRIV G A RE
FaEN, RN A AR B R R R KPR

Bt iR A IS, WEEE ] LU HES N i ol B A R e fa B v, i~
BIR BT, MR BREBORE ., Hr & e Ee R R R NS, HoAhh g i g 31k
CRA RIRIRE T ESAE T 0.1~0.2 BI/KF, REKTFREL, Bl — g miK T E Sk k g
FRE T IIME 0.158, M ] LLE H RO B A 78 FE A Bt 15 o e 38 DA S 2 5 7K T8 v RO T R R A R
F T RN B R R T E R

KT AR L W E BRI 0T, ASCHRYE (A GIHES) Kt iy, @idis
2 5 RN L IX — 48R 6 R 4 2013~2021 4F 17 ML T IR 2 W ZZ BE A TIN5, S48 R .

Table 4. Ratio of urban to rural residents’ income in prefecture-level cities of Henan province

4. AREEETIR S EREALL

Hulx 2013 2014 2015 2016 2017 2018 2019 2020 2021 “FiME
KB 1.890 1.880 1.816 1.803 1.805 1.803 1.788 1.731 1.689 1.801
ViE=] 2.333 2.304 2.225 2.203 2.215 2.205 2.163 2.073 2.125 2.205
1B 2.835 2.790 2.689 2.684 2.659 2.635 2.580 2471 2.298 2.627
ST 2.632 2.571 2.449 2.410 2.424 2.413 2.349 2.239 2.239 2.414
% 2.380 2.357 2.262 2.231 2.221 2.205 2.172 2.080 2.033 2.216
g RE 2.001 1.974 1.888 1.867 1.861 1.842 1.797 1.708 1.684 1.847
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#z 2272 2235 2.153 2.121 2.111 2.096 2.057 1.952 1.915 2.101
1 1.941 1.915 1.835 1.810 1.802 1.787 1.753 1.675 1.636 1.795
BERA 2.729 2.692 2.546 2.493 2.474 2.453 2.395 2.261 2.183 2.470
B 1.973 1.957 1.889 1.882 1.889 1.882 1.852 1.772 1.733 1.870
TR 2.144 2.137 2.066 2.057 2.041 2.024 1.847 1.890 1.841 2.005
=1l 2.346 2.279 2.149 2.108 2.107 2.091 2.057 1.959 1.921 2.113
7 FH 2.481 2.434 2333 2.299 2.290 2263 2205 2.107 2.055 2274
[l 2.801 2.776 2.653 2.625 2.624 2.607 2.553 2.221 2.190 2.561
15 FH 2.399 2.375 2.279 2.249 2.235 2218 2.172 2.060 2.017 2.223
A 2.597 2.550 2.451 2422 2.391 2.380 2.315 2.229 2.180 2.391
FLE 2613 2.578 2.464 2.432 2423 2.397 2.336 2.224 2.173 2.404
FHME S 2375 2.341 2.244 2217 2210 2.194 2.141 2.038 1.995 2.195

M 4 al DUE R AR T 5 AR e RSO EE R I 1) (R RS S I 28 R B e, B
TR A 2 JE RN ZE B IEAE B4/, 02 & IO I P o P 2B vl BUFR A 2 3 2 T I
PN PRFFEAR T BRI S (HIN 2 Ja RN LEEUE 3R B, BRI R Bk 2 N ZE B AR AL T — M
e 17K o INEREE 25 2 T (R 2 S BRUSON B P S rh /T LA HY, TR 48 I 2 WA EUAR R 7 2~3 IXTRT Y,
AR N RS, HPMELE 2.195 BIKSF, BT R I 2 5 RIS IR AR RR ZE B

RIS % M T 2 W ZZBEARGLA BT 22 5, B LT TA) 3 2 s RUSON B BUEAAAE — e R BE ) 22 8
o, JRML B9EE R VFEIR S W LLEUD, 02 W BCBON T TSR R I3 2 W LE R B0
1%, HINZ WA ZIAELT HAB MR AT B, HURN D BEAN o 15 BAN[R] DX 38 8] 4 & RN A
W Z B AAAE RO I B Z A, 35 2 A RN D BEA-T B LR AER L P T A 1 S8 0N
s TR SRR T IR 2 YN ZE B 1) R AR AFAEH I E AN IR M o (RIS ATRT R 48 8 i T A0 2 J RN
LRI AT A AT R A I 2 WO\ 2 BR A T LA S I BB A N 3

4. SBEERS 5

(—) ZEFRRMERLE

RSO P PR A S A e TR A AN AR RR T, D T St IR AR R VA B O IR EL R A L, AR RV T
AN 7 EACEA A AR PR A S . ASCEEORA T LLC K51 ADF ki, & 5 B3 MK 0.05, A
5 AT AR A O AR A B A BT R R KT B4 ) AR B M T W UK P IR A I B AR A
5, ARSI AR I Z 4y fefigidid LLC 30 ADF £54%, BERATE 0.05 MK T, WEh—
PriagE, mukar el , iz R T AR

Table 5. Results of the stationarity tests for each variable

# 5 ELXEFRMEREER

AR LLC fa5 P {8 ADF 5 P {H IDETEP S
Lny ~12.5864 0.0000 56.1728 0.0097 P
Lnx, 5.1792 1.0000 28.2948 0.7430 e[5!

D (Lnx1) -11.2721 0.0000 60.1609 0.0037 Fia

DOI: 10.12677/ecl.2025.14113425 212 TR 4TS


https://doi.org/10.12677/ecl.2025.14113425

RS &

Lnxz -14.3013 0.0000 75.3906 0.0001 P

Lnxs 1.8169 0.9654 24.5978 0.8817 e[5!
D (Lnxs) —5.1454 0.0000 71.6478 0.0002 P

Lnx4 -10.9580 0.0000 49.6588 0.0405 Fia
(=) R

N TR R RE L, 3 m] UKt — 2D T e AR Ph B AG 06, A SOk # 1 Kao A I0T71%, XTHT
R AR R HEAT TIAR B AGL 6r, AT P BT AR B I Y, R AR B 5 L e AR B (R 75 A7 AR 3 B K i
KA. BIMEGRRGE T IXLEATE 2 62 75 A LUE P A R B ASRHEAT 2047, A I 4 R A0 R R PR .

Table 6. Kao panel cointegration test results

# 6. Kao ERINEEIINLER

(e} Gl =4 St 2E P 1H)
THIR [ A A2 ADF —6.0834 (0.0000)

MFE 6 Hal LLURBLA SC AT IR AL [ P B A2 /N T 0.05 f, IX FEWREE PTGl AR A v (g A 2 [ #8
FAEE R R, MRk, w7 U IR N BRI FE AR 5 A Ik FE 7K ST T B 48 3 2 WSO 22 B 77 A PR 5

(=) FEAERI5Hr

TEAAN R S 1) PR A B0 I8 I 5, D) 75 B0 RIS 1 AR SR gE AT o (0] VA1 23T o 6 TR 508 S it
A DASEI PR R G R AR | [ A SR B AN BE AL A RIS, R R A IE M AL AT B VA A RS B A
Bl B EE R I HoX =M B R EE DL A A R B E T E R, XM R T RS AR
MR . A SO S22 R 50 77 o0 TACE EAT 7RSS, IR 4s L4 7, 133 P {55 0.0366, #*
HITE/N T 95% I BAS /KP4 5 R, [ i s i A

Table 7. Hausmann’s test result
7. RETSKRNER

(TR giitEfE P {H

ST 2RI 10.2393 0.0366

FER e RN ] 2 ARG, BN S EUE, Wb 4 8 Frs.

Table 8. Empirical analysis of the impact of agricultural digitalisation on the urban-rural income gap in Henan province

= 8. RUEFULRIAVTEEI 2 WA EERTIED T

A R t gt = P1H
D (Lnx) ~0.195 -2.236 0.024
Lnx: ~0.319 -20.921 0.000
D (Lnxs) -0.012 ~2.477 0.023
Lnxs 0.147 7.908 0.000
C 3.865 29.004 0.000

WA Eviews ME AR AL L 8, AT LIS R (AR T4 R 2R AT d REGLF] 1 0.98,
[ T B ] R R B AE B T 0.97, Ui BHZ AR 2% AR B (A1 A R LR o X Ul A BT R R KT
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LU R  H 7 WA AKSE BB P M Ak K SP 3R RS20 T30 /e 48 3 2 IO ZE BE 124 98%347 -
AR, F Geit & HI1EN 0.0000, UEBIE 0.05 IR KT R 2R Y AR B 2 R] 26 1 0% 22 38 O Y

MEARIEHE EE, IR A A T AR AR B AE DG R E09-0.195, P {2 0.024, XERHLE 0.05
MR K b LB A R R /K FIIT e AE  2 IO Z2 B0 2 B P 1), RIZE LAt AR B 38 PR B AN AR (115
B, M ECE R RACERETE 1%, W2 RANZEBERES%/ 0.195%. %45 B 5 ER S H1 AT,
R 2 2P A R R 2 N 22 BE 4 /N B TE 1) 50

B4, 28 il AR B 22 5 R 7K TR - 7 BURT IR A TS HH 7K ST RHAT R A4 4 2 J BGHRON 22 B ) s e k9 67
T BRI P 4% ) A AR — e R XTI E A IR 2 s RN ZE SR B T E A s 1 P KX AN AR
BEENEREONIE, RIS N 2 I ZERE, R ATREY KIS U ZER . & 3F R JEKF
A R RZECN-0.319, H P {E4 0.000, BEEHTE 0.05 IEZ KT, S5 RKEKPEEK 1%, e
IR B IR 2 W ZE R 0.319%, 1% 15 BH 22 5% I Je /K ST I3 v A R T 02 32000 7 48 3 2 N ZEBE 1 467D

5 W BUK AR B AR ¢ R ECN-0.012, BRI P {EN 0.023, XREEZEMEKFEHN 0.05 IR
T, HITBUR I BCA SR SRR 1%, W2 WA Z RS 0.012%, XAE—ERE EARBLH
U 225547 N Re g (e 3 TR IR AR E BRI BUR XS T AT b X 1) 00 B3R K R 8 2 1E 3 2 U N 22
PRI /N o

MM TR KA B 230N 0.147, P AE N 0.000, XUEHITE 0.05 (EZEKTFF, Pk goK g
A AE S RO R A IR £ N ZFE YK, BIEE = =7 hnqe o5 25— = b3 e i EL B R 5 1%, 3%
ZURNZERR NN 0.147% 40 o IX AT Bes2 T REE AR AR W EE B AR s OIS L T, R B B AR AR
FEHR VAL 20 T HE ARG, ATIRE AR b A2 735 T 0 R i B T B R i 240, AH S (U8 2 2
A, ANTTITIE Sk 2 W Z2 BRI 0K

(V9 FefgPEAe e

ARSCIE I G B oy Hh X 7 AR AT R AR 5, BB AR B LR =AM, K IR gs
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Table 9. Stability testing in eastern Henan region

F 9. BERMXREMERE

3 M t St P{H
D (Lnx1) —1.146 —2.730 0.032
Lnx —-0.359 —8.138 0.000
D (Lnx3) —0.005 —2.670 0.041
Lnx4 0.213 4.289 0.000
C 4.285 10.718 0.000

Table 10. Stability test for central Henan region
= 10. BhXREMERE

AR EX44 t G P1H
D (Lnx)) ~0.124 -2.757 0.046
Lnx: ~0.243 ~7.668 0.000
D (Lnxs) ~0.076 -2.741 0.045
Lnxs 0.091 2.848 0.008
C 3.086 10.967 0.000
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Table 11. Stability test for western Henan region

11, BREMXRRMRE

A R t it = P1H
D (Lnx) ~0.106 -2.367 0.023
Lnx: -0.227 ~2.863 0.011
D (Lnxs) ~0.062 ~2.093 0.047
Lnxs 0.174 3.286 0.004
C 3.303 6.748 0.000

MIZZR . B PR PGH X R 2 9, 3% 10, 46 11 Rf@ bk da b v LRI, O Aol £y
TR SRREFE X B R AL IR 2 WO ZZBR A R I SRR, JF HLA% AR B 20 B S /K1 AN b 7 BOURF I
BOEH AT AR 2 Ji IR Z R B A B8 B mAE T, Tk TR 590 2 Ja IR 250 B B35
MIIERISC R o [FIARTE SIESE R, =X AT o R B 008 95%- 99%A1 98%, MGREEREF, HF 4
THERIME I 0.0000, FEWSIEDILE 0.05 (5 2 KT iz AR B 2 A] () Ak ) AR R 2 T . 145 R 5 Al
SCERIEA S BT RE — B, RBIHT SO SHE M HT s R T E I, REs I R g iR . HBRARLE ik
RIENCT IR REON-1.146, BIFEIANAR R ORFFAZIREIL T, AL E IR AT RIETT 1%, I
SURNZE RGN 1.146% 5 AR SC RECH-0.124, FBIEIIA R RECN-0.106. 1245 R 5 A SCHIMER B
H2 HAFF, B HCT AT w28 AN 7 b DX PR3 2 W\ Z2 B RO AN ], FEAR 7 X (I R ) B 22 D A
Y= X (g . BAL)E & .

5. IRGRSBERE R

AT DAL B A RO R AR R, TR 2 R IO B N SR A, [R)IN B 2 35
KA T W BOKE LR T+ TR s il A e, St maR sl A 734, 3 A< Lk v A 52 i o e
B2 W ZEBR I ROSA T Y SRR FE o 1 B TR BN T

B AB TR SN2 JE RN ZER AR ERRE LI RIR AR, R A R RE
B B2 HEIR 2 W Z2 B (46 /)

F, HAEE AR RIS W ZIE — R BT R R LA L3 7 BURFIW BUK P X 2 1
ANZHBE TR RN, T TR TR AR R LY IR 2 N BRIy R R AL,
A RAEBEAO B TACHERE,  REAS (LRI P B IR 2 W N ZEFR I

IR, ASCRR A DU BURE L

B SEEANBTIEMBIEE Y, AN BT . BN T AR X RS Bl L DL
THENECR, RIS IR AR 1 X A5 5 B W i S, 207 s ae IX 2%, 2508 H AR A S X 9 2%
Seulib . (55 ZULRZ FELM AT HFIEILR, ITHBORAN X BB TR R FR, S ARt
DX B 20R $0%, B A DN YR ZR 5T, H A 770k T30 o 45 FHY ) 70 DA B WL e 6 B A P A

S HIMAKS I X BRI B KT o BURT IS 24 78 73 A IV BBOHRR — T BOR 1T 2 N 20, R
W ERBCR AR R X AR . FLIK, 307 BUR B3 F1 58 38 507 2 M, 2 B0y A IR R R SR IR S
FEA L B, S P AR R RN A S SR Pk 9%, R BT & SR AN 7 8T 2
K, SRR A TR RN, R AT S S RSN B 2B

= TP BT AR, R i RN IRIE . A PRACR L X ELIR R B, AU A e 4
FRGEGAEGATILES S PSRN, (R 25 SRWATTHS S, I SRR RN 3
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B FERMIX, BURFRNAIZBOR AR R ELEH ST R AT ML, 37K WA e, JF
FELIEAE B, S5EEE . RORSEHRETE, fIMOTRIOTRIENCE, mwR s ERE, i
i A5 M S AU I, TR B TR A A 1 X B AN KT M A 3 i 5T, B T 9 2 Jer B 2 M) A
NZERR,  [FIA BT HESD A 7 Ry G A R B B AR RS, TR B AR R B AR TE 5L

S0, R R, AN SR A B . G BSOS AL, R AR BT R KT AE
AR X B AR RR ZE 7, A S T 2 o RN Ut AN R AR A, 250 R ok P R A T 2.
DA I A L, BOURFEAR S DO FR 3 S, PRI B, 45 & s Bn ik R i A Al B4k
SR 1 8 A R A RS RN SR . 61 J 1 B B SRV B A R R BNk e BB IX, BURT B ZAR
e 5e 35 2 B v SR SO0t [RIIN In s B A I BN, A e it 4 R ey AL R e, (RIS Sl
RPN S A MY K7 e A R 7K S5 e PR s DX 50 J 3 % i B DX A Fe - U 32 98 I e X 0 ARl % Jre
A TN T X3k 2 Jer R SON ZE B T TR 54 M S AL B 7 A A R bR, Hok 2 J RN %2
FROZEEAE /NI IX,  BURF R 2 AT B BOR ERIATET,  IERAR SSB - ARME BT R Ak 45 T BUR S
£, AR TR R, B DA N 2 JE RN 2R
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