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Abstract In order to explore the effect of digital ability on fertilizer reduction, this study defines farmers’ fertilizer
reduction behavior from the dual perspectives of factor input and standardized operation. By using the 1 233
micro data from Hubei, Guangxi and Heilongjiang provinces (autonomous regions), the mechanism of digital

ability on farmers’ fertilizer reduction behavior was empirically tested . The results show that: 1) Digital ability
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has a significant effect on the application of formula fertilizer and scientific fertilization, and this conclusion is still

true after a variety of robustness tests. In addition, digital access and digital creation are key drivers of farmers’

use of chemical fertilizers and standardized fertilization behaviors, respectively. 2) Digital capacity promotes

the reduction of fertilizer by three mechanisms including reducing the cost of information search, promoting the

expression of digital demand and enhancing the willingness to expand the planting scale. 3) The fertilizer

reduction effect of digital capacity is more obvious in the young and middle-aged farmers, and the farmers with

risk preference and large planting scale, showing the characteristics of insufficient inclusiveness. 4) After the

behavior of fertilizer reduction is redefined according to the combination of the factor input and the standard

operation, the fertilizer reduction effect of digital capacity is still significant, and the influence effect of digital

creation becomes the highest. Accordingly, it is necessary to promote digital countryside continuously, provide

guidance for farmers to make rational use of digital technology, strengthen the expansion and extension of digital

capacity, and effectively give play to the fertilizer reduction effect of digital capacity.

Keywords digital ability; chemical fertilizer reduction; formula fertilizer use behavior; standard fertilization

behavior; digital inclusion
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Table 1 Description of variables and descriptive analysis

g X ¥I{H T 1 22
Variable Meaning Mean SD
@‘aﬁﬂmﬂﬁﬁﬁ LRGN R TR E=1;E5=0 0.516 0. 500
Formula fertilizer use behavior
I A A7 .
AL H MR R A ER R S AT T HLMOR G =17 =0 0.174  0.379
Standard fertilization behavior
Wt 22 &k
B BT 14 4 B o 7 0.000  1.000
Digital ability
ﬁ.?g/\ REMHE R FI/ B E2=1;E5=0 0.805 0.396
Digital access
ik #F FRAHK b 1L715  1.411
Digit usage
BB i JE R ML/ A R R LR SR R R 0. 775 L 017
Digital creation bR 55 B UE 0~4, — WU =0, 1 BUER A =4 ’ ’
i S S PR AR 57.151  10.469
Age
%5&%@ J R S BR 4 RAT FR 35.909  13.646
Farming years
TN e s T y y

LR AR 5 . FAE A L PR AR O, O 1~5, R Z =1, B lF =5 3.918 1.653
Health condition
T AAKF . J RS BR AZ R AR R 7.941 2.732
Degree of education
AR E

EES ML FEARZEN? E=1;E=0 0.457 0.498

Technically training
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Variable Meaning Mean SD

RIS et 4 DRI i e 752 £ o e 2 5 670 1 991
Risk appetite UM 1~5, RS PR =1, XU i &7 =5 ’ '

1
R i 71 KRR 2 B b, 4884 8.349
Plant area
HURR B =1, =2, b =3 2.264  0.640
Cropland quality
PLPRER FEAE LB =11 =0 0.742  0.438
The farm road
T A H Y K FE AR Y E R 1157 0. 705
Agricultural purposes AMH=0; HH +8#E=1,8E=2 o o
Zu.kllﬂz/\ﬁtt PAA A WA i 52 A T 0.632 0.387
Agricultural income share
5 B A8 R A DLECF A AR IO BT SR TRE 1~5,

Information search costs

3. 080 0.945

EHATHE=1,3E % 7 =5

B sk R iB S DL QQRFBURUE BE AT BOR TR SR Rk 0 0. 046 0.210
Digital demand expression E=1,%=0 ’ ’

P OR o L LA

T B TR R K RS R A A 7

Willingness to expand the
scale of planting

3.085 1.611

BE 1~5, F W AR E=1, % EZE=5
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Table 2 Empirical results of digital ability on the use of formula fertilizer and scientific fertilization of farmers

e 5 A AT KGR AT A
5 Formula fertilizer use behavior Standard fertilization behavior
Variable EX Rt o 1 EX Tt o %
Coefficient RSE Coefficient RSE
el 2 Sl
e 0. 325wk 0.079 0. 640%* 0.122
Digital ability
iy —0.026%* 0.012 0.010 0.014
Age
%ZQEFFE 0. 025%x* 0. 009 —0. 006 0.011
Farming years
PN
R . —0.033 0. 047 —0. 247 0.088
Health condition
TAAKF . —0.062%* 0.025 —0.012 0.032
Degree of education
g
BoRRE 0. 723%#% 0.148 0.091 0.191
Technically training
XU
n.h%ﬂhc . 0. 130%* 0.056 0. 319%** 0.068
Risk appetite
pant
FAEER 0. 010 0.002 0. 005 0.001
Plant area
*{H&FEE . 0.178* 0.107 —0. 467 0.145
Cropland quality
?{Lﬁ% 0. 894 #x 0.170 0. 701 %x* 0.241
The farm road
ﬁ‘iﬁ H A9 0.182 0.111 0. 457#** 0.142
Agricultural purposes
Z?\II/:IKC/\ H .H: —0. 283 0. 206 —0. 764 0.256
Agricultural income share
e
?ﬁj‘ —1.317** 0.669 —2.213%* 0.897
Constant term
HEA
1233 1233
Observation
Wald chi® 209. 35%%* 152. 01 #**
Pseudo R* 0.2134 0.1885

T e oIl I FORAFRAE 1Y% 5% M10% B K EFRE. FHE.

Note: ***, ** and * indicate significance at 1%,5% and 10% levels, respectively. The same below.
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MIEE, HE A T 10% BAF K F L &
o 56, 2% WY & 4 BE 09 8 RE O 34 W E OE W 5 e R
PR AR IS i AT Ry o 3 — 0 A R B KD R
B ERC 7 N T AT A B A v B 40 A e K B
B3 YR 2, T AE R it A AT A A A v g ) 1
KOVBUFAEANRZ o Al W B 4 AT B 3 1
AR = G VA A X VI S I O 6 R e
AE T HL Ll S5 RO A R A BB R A =

Bl R TRFEARIFN ., Mg T1E5%
FO T TR A% A5 R A A, Bl AR R R
AR TR B AL R ROR X TS 4 Hh b 52 A
EH AR LRBRMHARTN S  BFEALES
BT A AR B AL N T B — B 5 IR
W, B 50T 5 A RS R AR P 1 B B R
TG ENRW T A B T AT b AR &
Ay S A0 S A PR B B R IR 55 4 B T
AR T T I 1 R T b A 2 4 B A RS X B
[7) R, fie 2 DTN R RINAT S 22 J T 0 7 4R M 4 £ 2
PR (3D .

RI3 HFRENAEALEENKIELR

Table 3 Empirical results of different dimensions of digital capability

A5 e J7 A AT R FIL it B AT

Variable Formula fertilizer use behavior Standard fertilization behavior
B A 0. 506#* 0. 494+*
Digital access (0.187) (0.286)
V&S | 0. 118%x* 0. 2325
Digit usage (0.055) (0.056)
by S REl B 0. 364 0. 614
Digital creation (0.083) (0.081>
25 Bt
.\ . S| 2 SELE SR SR SR
Control variable
AR . 1233 1233 1233 1233 1233 1233
Observation
Wald chi® 205. 31 #** 201, 64%%* 212. 52%#%* 143. 20%** 151. 26%** 173. 24
Pseudo R* 0.207 4 0.206 2 0.217 5 0.159 7 0.169 7 0.205 3

EAES W R R . TR,

Note: Numbers in parentheses are the standard errors of robustness. The same below.

3.2 RREMEKAn

by ik — 25 1 IR B RE 0 X HE 2l AR Ak B e i
B B AE Tk — 4516 09 AT S5 M, AR 50 2R T 2 Filb
R A P G 0 TR - — R, R AR O R R KRR
FHE ) BT D Oy 2 R A
AE T B/ H Jli ™ )8 2 Sy < g R el AR BE T AL/ FL A
P (A5 % — 78 i S TR 2245 L, 2107 X $ g
ST AT ER A o b o AR U AL B O HERR
AR g (I %o A 70 245 L 1) S ), N A g ) AR i AT T
16 e Ab 3 ; =, B4 [l 9 B AU Sy HE B AR A 43
A1 4 R By Al T 25, 3% $F DL Probit £ 84 % 4t Binary
Logistic 1Y . 3 filth ke g 45 R an g 4, ] [0, it

Je BE 77 BB A A S i 2 A it FE AT o, By i T 1
W T 100 EAR KPR PR I, 3 R RE
(¥ 35 T AT LA 20 2l A (8BS D7 IS DA K M it
HE , AT B 3 A S 0 A7 8, BF 5 2518 T 5

SR R IA B IR S5 BT RE ) B9 B THA B T B
AP AR RS A (R IR B e gk kB A EE A
IS D8 5 B P AR P, AR B A A R T R B B AR
(424 2] MR - S AL, B0 BE 0 Bl 32 71, AN 3R B
R T PR B O AR o AT A P AR AT s AT O A7
ICEANES AW/ o ot S S i A Sy
el = o1 a ol {1 N R L G LTI I A N R
TR AE A O I LA AR R P B RE D Y



302 0 LN ES I Y NS S 4

2026 4F 55 31 %

PIEE BT e i T AR & IF R A TV -Probit
BERLHEAT R 30, ML 25 SR & 5 i . WZAE MR 30
B3 %) A 102. 57 f128. 35, ¥y i 17 1% /K F iy
BEMR R, RWKT6E R T WA MR &, W
FERHATHA G, B EEEg R, THA
HARKEENIE, L F(E 41,63, F W T HA &

AR AR BRI AN A7 AR 55 T R AR . 26
TR BRI S S b B RE 0 T O IR T AT S A
HLTE Tt AE AT Sy 19 22 80 038 O OF 5 B 0f ] U 45

— B, R W AR Al T H AR Rk A T 9 AR )
Jev B RE T 04 A I Dl B8O MK R AT A AR 1 —
GAGEL T

4 BREUHRIEER
Table 4 Results of the robustness test

WC 77 e A6 AT A LAt ACAT A
- Formula fertilizer use behavior Standard fertilization behavior
Sy
Variable BEEE BEIYEE  EHMR BEvRR BRIGRE T
Replace 1% truncation ~ Replace the Replace 1% truncation  Replace the
variables of variable model variables of variable model
Berre 0. 243%xx 0. 409*#x 0. 191%#x 0. 447x5x 1. 125%%x 0. 330+
Digital ability (0.053) (0.150) (0.046) (0.073) (0.162) (0.063)
Zag-o| IS =1
ﬁﬁﬂli . RECE RECE RECE RECE RECE RECE
Control variable
#Z’KE . 1233 981 1233 1233 981 1233
Observation
Wald chi® 214. 09#xx 135. 07*xx 223. 73%*x* 156. 32%*x 144, 78*x*x 171, 91#xx
Pseudo R 0.216 5 0.184 6 0.2059 0.1970 0.2155 0.186 8
x5 MNEMHRIEER
Table 5 Results of endogenous tests
5—Br Bt Stage T 5 BBt Stage 11
5 Rt
Variable Ot B 7 M 5 HLASHE A A5
Digital ability Formula fertilizer use behavior — Standard fertilization behavior
e 4. 128%x* 2. 673%xx
Digital ability (0.952) (0.682)
THASE A FEE 0. 2765
1V :village mean (0.060)
H B 0. 746%%x — 3. 791 %xx — 3. 180%*x*
Constant term (0.232) (1.254) (0.919)
o3 2| 7
SR Ry SRy e
Control variable
FEAE Observation 1233 1233 1233
F-value 41. 635
Wald test of exogeneity 102. 57 28. 35%**

3.3 REMESH

AWK B BCF R B P & e B
W 30 5 B E — 25 R ) B, I T A [ B AR
AT I 00 B0 AN 8 - ) 8 25 28 Y, ok DA 2 80

JELLAN RSz b A M o S T O AT
HAT A R R AT Ja 1 0 A< 7 A BT ik 7 P 2 78
[Fi) A T 0 50 108 7 7 PR 5, BRI KR = BB 7 1 A [ i 3
B N I AT O B 25 5, DT X ARl A 7 R
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HEL THTFR VA 18 DA 2 S A, HG o 42 2 A5 i 2 XU
309 XIS DR 3 2 0 RIS i 4 21, 25 PR A 4 v L B
AR G 25 3 0 A8 i KRS AR B RN T

2 h* AR 0 43 g /N BB RO MR o P 2 45 i
JEAR /N T4 T 50 A %R B AR K g vh A AR LA
AR o TR )R ABL TG R SC A i X £ 0] 22 S R AT A
5, I A S5 503 6 1 7 FR o

F6 HFRNAMNKPEFBERTANRRESFTER
Table 6 Results of heterogeneity analysis of the behavior of formula fertilizer
AR, 285 Bl 43 DR RN 28 Ui LLAE W 3 53
- Divided by risk attitude Divided by planting area Divided by age
A
~ AU IR o - AR
Variable Ik Y TN KA L L
Risk . : . The young and
Risk appetite Small-scale Large-scale . The older
repugnhance middle-aged
Bov e 0. 244 %% 0. 728%x* 0. 339%x* 0. 356%x* 0. 502%x 0. 276%x*
Digital ability (0.088) (0.212) (0.113) (0.132) (0. 210 (0.089
P 72 B , ,
. . Sy SEEY SEEY SEEY wEEy| wEEy|
Control variable
i . 944 289 662 571 304 929
Observation
Wald chi® 248. 68%x* 140. 25%xx* 231. 10 87. 57xxx 92. 80xxx* 279. 20%**
Pseudo R’ 0.1900 0.3558 0.2680 0.1256 0.2296 0.2170
FHOEF R
Coefficient 3. 95%x 0.01 0. 86
difference test
TGS bR, RT7H.
Note: Numbers in parentheses are standard error. The same in Table 7.

KT BFREAMNRPIALEEETHANSRESITER

Table 7 Results of the heterogeneity analysis of digital ability on farmers’ standardized fertilization behavior

DRI 25 5 Kl 4y DA T AR R 4 PLAE % %) 43
- Divided by risk attitude Divided by planting area Divided by age
iy
: DA IR » e i AR
Variable o MEGEE ML S L S
) Risk appetite ~ Small-scale Large-scale . young The older
repugnance middle-aged
ES 0. 597 0. 908 0.149 1. 17150k 1. 465%x* 0. 519
Digital ability (0.131) (0.247) (0.153) (0.185) (0.315) 0. 124
7S Tl AR
P aE £ el £ sl £ sl £ gl £ el £ il
Control variable
i . 944 289 662 571 304 929
Observation
Wald chi® 130. 87 88. 30k 56. 95k 164. 42%x*x* 95. 11*x*x* 149. 00
Pseudo R* 0.167 4 0.2635 0.1207 0.260 4 0.334 4 0.174 6
B TR
Coefficient 1.32 17. 26 9. 80k

difference test

D 2y i Gy B — bR (Y S, AR BIF S 9% 1 3. 33 hn® (O AR HEXTAEAR HEAT T 20 2R KG 562, 405 2R 2 SRR IE SO & i
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U R B4 A P A IBE T RE 08 A D R SR rh 32 B R
RE 7 10 5 W A B K . T B A iR, RIS i 4 1)
AR AE T X R B R B SN T 2,
i 1 B A T BEAR BRI S T A A SR AL B 0 AL
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B /N LB REAS A, FEA A A B 4L P 07 g
XA P R it AT AT S 24T S 3 O [ R ) (H A S B
H ¢ U ST IR LA P B R ) A AR TR
AR . BLAORE 7 R ML b F 4R 4l vh %L
TREN R BEY B E R T XS AL, o 5 %
TR TR X 452 535 1A AR P REAACRE LE 7 905 S5 T AR X
B A AR A e B0 R R L it A AT A Bk
TR R T O B R e BEAE T . AT RE Y D R B
TR T A 555 9 A P 32 R DRAF 1 35 R R /I T
7 R B 28 BF B HLAN 5, A B e A HE X O B A L (4
TR FHRESE B AR R 55D A U RE B s A ]

AN B R B AR T B AR (g A AT i R E
0 02 A TR/

A, A5 AR OT R A5E , L5 e 7 AR A
BUBRR It 554 T o B ARG AL a2 48 28000 P RALE
A RIS B — NS, 805 BE 1A A R R v X A AT Dk
AT PR RO 22 57, 2x ik — A R R B A P OK A
FHAICR MM DL, BIVRC 5 28 D4t s Al A FE st i
i ) A T I 50 8 7 ) A
3.4 HFRANIERIH ST

Bk 4R T i © U 52807 B8 T XA 7 ] I IE 1
7 o FORLTE it AC A7 D B AT 2 35 1E 2 I8 A X —
VR 90 38 Je ey e A= W 2 Oy it — 2 B 07 g
BIPE R BLE , A 5T £ 2N 3 ZR At R IT e, B &L
THE AR THE T AT LU RS B RN T e
& T 7 m] RAAE 2B A 7 507 A R 2k LR
AE T 32 TH I A5 AT LAY R AR P loAe MU B, O 4 4
TLAE = B A8, SR T — 20 7 AT v A 2800 A
FEEIHER K SR . BARE AR R
THE Y T 106 KF B RS 5, S W] R
REARPLA 1 DB o

R8 BFRNMMEANHKESER

Table 8 Results of the mechanism of action

Information search costs  Digital demand expression

PR A A R

Willingness to expand

BT LT K 3k

the scale of planting

BN ERSEEST RN

Variable
BFHeh —0. 139
Digital ability (0.037)
79 s =
R £ i
Control variable
£ A< H Observation 1233
Wald chi® 102. 32%**
Pseudo R* 0.027 4

0. 833##* 0.077*
(0.200) (0.039)
42 il e & il
1233 1233
69. 38*#* 278. 50
0.1810 0.095 3

E AT AR R TR,

Note: Numbers in parentheses are standard error of robustness. The same below.

H A — HUTRE ) — 1% B AR — AT e
1109 o AR B T MAS BB R By B T R
64 —0.139, 581 T 1% /K7 by i 2 TR g, &
WY A P 0 e ) i G T Il ) £ LA SRR B
1%, S B4 5 a5 A — B BT R I EAR
R BE b AT LA ke A (A ) LR ) R AT AR R S
MIRE 1, 24 R ;RO RE 0 KT B i, B S T4

2R3 L B AT A £ S BT IR T AR AR
BARFRA o BE— 20, B (5 B T oA 7Y R
%, A P AT RLBRAS A 0 (L I H AR5 B, ] e
7 BE B A 3 BILAR TR it FI 55 o R 45 T BE 0 e
WA T HEZ R SR, Al DU FI A IS S
LR R P

B T RO RE ) — BT AR SR R I — IR AL K



53 1

B AF - BT RE T A P AL A IR AT S B R )

BT E RN G EAE AR 305

AT R o EECF AT K 23k MR b B0 g
ZBAE N 0.833, i3 T 1% /KF F iy B EEKRE,
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TR BB R o R BE RO R MR P BB R
FIAS R T, 3 G R T T A Ak IR e 2%
gl A AR BB 2 Tk ifE — 20 S R R AR P
SRAATAR 2 T 2 R S B QQAEEHEAT R %5 )
TR FZTR o I — A0 T s B e s, B0 BE D Y 4
THAT LA 8% 38 % A4 7 1 3 I BE sk, S B0 LTS SR N
S A Sh A BT ORI AR AL IR S5 R B L MR
FE AT R R IR WA B K A MRS AT LT i 20
- i Tt L A B A R A AR AR 2 i AT A 48 5 AR
55, I 5 2 52 B AR A Uk

HE AR = BT RE ) — T R R AR R R — 1R AT
P AT N o AR BT R R R S ] S AR B
e R BUE R 0. 077 3l 5 T 10% 7K 9 2
K58, 26 W EC BE 0 XA P 7 A b R BB R e A
ETE AR AR & 2 NOEV S -3 DS 3
b AR b 1 P S A 0 B R T 38 T R Al A
g R BN . RPEFERED
oo, Ho g as i AR i R RS .25
T SC BB 22 E B T e bE sk M T AR . — B
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R v 2 il FH B O BB BIL B A e AE S5 AT K
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45 & 3R

PR B S L SR A D B S R AR S A
BLAE (HC J7 AE 45 37 B 2 R e A, TR B s F 5 4K 8
2 A DR I BL A i KR — Ak 45 O X
PEAT RO KL B, SR UL, 783X — 40K A P BR A
e 7 JIES, Ti) EsF SR BBCHIL A 8 it ) 6 31 it AES =K 7
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Table 9 Empirical results of digital capacity on fertilizer reduction behavior

A A B I AT R

Variable Chemical fertilizer reduction
TP 0. 608
Digital ability (0.124)
BTN 0.497*
Digital access (0.298)
BT 0. 217
Digit usage (0.056)
HF 0l 0.571%x%
Digital creation (0.082)
o3 2| AR B
FE b £ £ £ o
Control variable
HAR . 1233 1233 1233 1233
Observation
Wald chi® 119. 58%**x* 115. 31%**x* 118. 86%*x** 142. 845
Pseudo R* 0.172 6 0.147 0 0.155 4 0.186 6
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