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Can information competence affect the sustainability of

farmers’ organic fertilizer adoption behavior? .
Based on the perspective of income uncertainty

LI Xiaoxiao, HU Yonghao, HU Nanyan, WU Laping”
(College of Economics and Management, China Agricultural University, Beijing 100083, China)

Abstract In view of the urgent need for continuous improvement of the quality of cultivated land and the problem of the
low sustainability of farmers’ adoption of organic fertilizer technology in China, this study analyses the effect of
information competence and the mediating effect of income uncertainty on farmers’ continuous adoption of organic
fertilizer from the theoretical and empirical levels. The negative binomial regression and non-parametric Bootstrap
methods are adopted to analyze 1 667 original data from six main vegetable-producing provinces in China. The results
show that: 1) Information competence has a significant positive impact on farmers’s continuous adoption of organic
fertilizers at the 1% level, with a marginal effect of 0.740; 2) Information competence has the greatest impact on the
continuous application of organic fertilizers of farmers with age <52 years old (the 50th percentile) and who have been
educated =9 years, with marginal effects of 0.808 and 0.789, respectively; 3) Income uncertainty has a significant
mediating effect on the influence of information competence on farmers’ continuous adoption of organic fertilizer, with

marginal effect coefficient of 0.035. Therefore, to improve the sustainability of farmers’ adoption of organic fertilizers,
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the government should update the form of agricultural technology promotion, improve the information technology

infrastructure facilities, and provide targeted information training services and so on to improve their information

competence.

Keywords continued adoption of organic fertilizer; information competence; Bootstrap method; income uncertainty
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Table 2 Descriptive statistics of variables
AR AR E X BPHE  tRiEz RNME e KAE
Variable Variable definition Mean SD Minimum Maximum
A AL it FH 4 FR it FI4E R, a 4.724  4.18 0 14
Years of application organic fertilization
D ANMEFFEAS B Personal characteristics variables
EESYi Wil 43 B 15 5 9.915  1.627 3.944 12.879
Information competence
I Age EE L 52 11 23 80
5 Gender B=1; &£=0 0.7 0.4 0 1
Z#H F MW Education ZUFHEM,a 8 3 0 16
DR 75 XA RRAEE AR =1 %M 3.2 1.4 1 5
Risk attitude MAZTHHA=2;F3RHAEUREH
H=3: A ANH#H=4; H¥ERH=5
Z eIk % K 1 2 0 33
Number of training participation
FHE 225 Planting experience B AR . a 20 10 1 60
2) A R E R fE AR B Production and sales variables
B WA i L <20% =1;=220% ~40% =2;=>40% ~ 4 1 1 5
Proportion of vegetable income  60% =3;=>60%~80% =4;=>80%=5
FBE TR SR A 7 AR A 2 0.7 1 8
Vegetable producers
LB ALY Size of land 2021 4% S A 1 A, hm? 0.4 0.6 0.1 4
MAI ALY Variety type RN AR R=1;H=0 0.7 0.5 0 1
4 A0 R AL R T 2021 B 3 A A AR5 Ab AT BB AR L %6 2.355  2.372 0.033 16. 667
Land fragmentation
HiAFRE T Tenure security WAL =1; KL =0 0.8 0.3 0 1
FaE W % P A A 4 7 0 200
Stable customers
TR R EEATRE=1LARE=2;—H=23; 3 1 1 5
Sales stability e =4;3EWRE =5
WA 28 FRAE R (1315 H 5.566  0.665 4.438 8. 368
Income uncertainty
D FERAE Village variables
ERCIEELPVES [F) R N T A P o 2 PR 26 86.212 14.474 20 100
Internet penetration
RN FRIE 8L Village farms 4> 3 4 0 30

TE - D2021 475 A 1 ARGE T S S 10 0T A IO 8053 7 s ) i R S R A 7 1 45 op R I [] B I T AR B K A

Note: (D The statistics of vegetable planting area in 2021 is original values in the table, and logarithmic analysis is taken in the regression.

@ Variety type refers to the longest planting time and the largest area in one year.
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PR A P A AILIE il FH AT B 43 0038 fin 0. 789.,0. 757 Al
0. 626 4F, FEMR ]S w52 002k 0 I 8 ol R AE 2 L E
TR i A L o 25 ) PR AR ORI A5 8L L AT B K
RYEAG BRI Wsgm . s 5 R R P E
SRS HETE AT RLVRRR IE B BCE 1 R 22 L 46
ANAG P R] A B8 98, B B 5 AR IE T %0
R4 B
2.3 WARHEMER DN LRI
WA AS 1 2 M R A RN A 5 A T 4 R
F 4, HETAESH Bootstrap 7 iE 15 1Y 15 4 fig

XA PR BILAE 47 22 R 9 AT R 5 TR B SRR R B
0.580,7E 1% /KF b 3, 3 5 o 71 3 Al 3 &
B 7 ) FIR /N A — B, HE— 2D IR T AW R 45
SRRt

it SRR G BB e 1% KX AR
i M EL A AR O B R R X
PUAE F5 82 R 9 A7 M A 1% K B B A 3 67 1) 5%
W, {5 B AR BN FE 1Y K R, R
WA AT 2 1 SRy 3 o v A ONE . IS A T Y )
BERON R 0. 035, BN Y 6. 0825, 7 1 %6 /K-
FWE, BT B 2 sz,

R4 BAFHEEHPRNTRAELEIEER

Table 4 The result of mediating effect test of income uncertainty

R R BB Bootstrap i if 2% 95% # f5 X.18] 95% Confidence interval
Effect Effect coefficients Bootstrap SD TP Low limit MR High limit
B BE 3 AR B 5 M 5 —0.036" 0.0089 —0.0534 —0.0185
The impact of information competence
on income uncertainty
W AN A s e o A LI it P A B 552 ) —0.980 7" 0.170 4 —1.314 8 —0.646 5
The impact of income uncertainty on
Years of application organic fertilization
M]3 8 Indirect effect 0.035 37 0.010 9 0.015 0 0.058 5
ELHERON Direct effect 0.545 2" 0.061 7 0.138 9 0.2259
BN Total effect 0.580 4™ 0.062 0 0.477 7 0.722 3

¥« Bootstrap fiFE R E N 2 000 K .

Note: Bootstrap sampling is set to 2 000 times.

2.4 WAEMRIBES

R SR A VER SR IAT R 2Z 6 T B
RAAAE H O PR OC R S 8N AR 8, s B Be )
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00 ) T ALIE SR 40 5 [ B ol FH A AL AE Y A P[RR
H OG0 P R R R 4 R 1 2R A L {7 JERE 1 AT RE
R . AL, A B ST PR D i e o A P TR,
551 A0 R T AR i R At 4 o AR 6 DY A il R
AR b AT OLS A A58 X N 5% 2558 2 4 R N
AR B 1 AN T B 25 DL RCH A AR B OR A
T HAR ) Xt A AR it FH AR BR 2k 47 i 350 [ 5
ST AT, T AR 8 e PR A 7 r 8 B U 47
BOR AR P E BRI WAy TRAR R, ZFR
AR FL Al e 1 5 ), W] — B R P A B R
VA B 80, Bk P EE BORE T B i AL
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Table 5 Estimated results of the effect of instrumental variables on information competence

AR A 44 B

Variable name

T HZAF & Instrumental variable
¥ #4858 Control variable

F 433t F statistic

LY T AR R
Effect coefficients ~ Robust standard error
0.290"" 0.059
RECE
23.48™

T AR B R A AT BN A P 17 25 B RE T .

Note: Instrumental variable is the average value of the information ability of farmers in

other administrative villages in the county.

6 EHEIMBREARENEEENAYRPENBRFERAZMHHITER

Table 6 Estimated results of the effect of information competence to control stage 1

regression residuals on farmers’ sustained organic fertilizer adoption

AR AR

Variable name

{5 B i€ /1 Information competence

T 1 X B R 7 5 B 5% 22 f

The residual values of instrumental variable

effect on the information competence

il 28 B Control variable

TR 1A 56 Wald chi2

BAVEY A P fdt b o 1R
Effect coefficients Robust standard error
0.688"" 0.082
3.926" 0.624
RECE
428,11

3 ZREBEREN

TET X A I A8 A Ao 3 1 TR U VS e AR AR £
K JEEME RS, AR 5% LA AT HILAE SR 44 1 I A <A AR X
B R 58 R 01 55 1) 32 0 A, DA I BB T FE i 5 B
PR 7 T A9 BB VR IR 3 Sl s R R B4 A 2
ANBR SR F 7 XA X 6 A48 1 B S R R P AT AR 0
SR FH B 300 (] 9 A5 Y T EE 2 4 Bootstrap J5 5 Bt
B8 X AR P A WL R S SR A 114 5 T 5 R K 2
BT RBMERE, AR R E RSk
A HLIEHRFLE RN AT 0 BA W35 1E 52 m, Ho AR
W PEAE (S B AR ) By g v B B 3 R A O,
Jo 1 43 AT 2 B A S RE T X A R <C50 %6 A B 2 3
BHAEBR N 6~9 4FA4 1 B I B K

XS ST A5 10, ISR SE H Aw , B8 1 DU LS
W D AE B BB S B B R IF e 2Rl £ R & AL
e I 2 TE AR P s BRI A 25 4k A5 8K
R T, FEA R E ARG L AL FIE R TH
HUAE BB 22 A 05 2) SR B I, 50 4% 45 07 =X 48 i Ak

JUTE A P B R A SR T RE 7 S A P AT
i B TS B AR F BT E AW,
i J 1 45 10 2% B AR M A AN s e S A HILAE 7 22
R TT B IREE . 3) A ARl 2R 7™ B ARl R
HIPRE S TR R B B BRI SE 7
2 A DR AF el o 1) A 8L IR 58 7 1) AL A AT i A7
TR RLL A,
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