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Capability approach, risk perception, and farmers’ fertilizer-reduction
technology adoption behavior

JIANG Meng, LUO Xiaofeng ™, LI Yuke, SANG Xiance, DU Sanxia

(School of Economics and Management, Huazhong Agricultural University / Hubei Rural Development Research Center / Hubei Research
Institute for the Construction of Ecological Civilization, Wuhan 430070, China)

Abstract: Guiding farmers in adopting fertilizer reduction technologies is of great significance in promoting China’s fertilizer reduc-
tion and efficiency, and realizing the green and sustainable development of agriculture. Based on 986 micro-survey data in Hubei
Province, this study proposed a new path to mitigate the negative impact of farmers’ risk perception from the perspective of the cap-
ability approach, and empirically analyzed the effects of the capability approach and risk perception on the adoption of fertilizer re-
duction technologies by farmers by using the ordered Logit model and mediation effect model. The proportion of farmers adopting
fertilizer reduction technologies in the samples was 42.80%, and the adoption level of fertilizer reduction technologies was low.
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Among them, the percentages of the farmers adopted one, two, three, and four fertilizer reduction technologies were 29.72%, 9.13%,

2.74% and 1.22%, respectively. The capability approach has a significant positive effect on farmers’ adoption behavior of fertilizer re-

duction technologies: the stronger the market risk perception and technology risk perception, the lower the possibility of adopting fer-

tilizer reduction technologies. Risk perception played a partial mediating role between the capability approach and the adoption of fer-

tilizer reduction technologies. The capability approach helped weaken risk perception and promoted the adoption of fertilizer reduc-

tion technologies. The capability approach promoted the adoption of fertilizer reduction technologies of smallholder and young farm-

ers more than among large-scale and old farmers. In this regard, it is important to enhance the capability approach of farmers in-

wardly by improving their income levels, information accessibility, and participation in agricultural technology training, and out-

wardly by improving the existing market system for green agricultural products and helping farmers overcome the technical

thresholds required to alleviate their risk perception and increase the probability of adopting chemical fertilizer reduction

technologies.

Keywords: fertilizer reduction technology; capability approach; risk perception; farmer behavior; green production
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Table 1 Basic characteristics of peasant househoulds

FEHE DS AL L4
Characteristic Sort Frequency Proportion /%

esl % Male 841 85.29

Gender 4 Female 145 14.71

ZHE R 0 41 4.16

Educational years 0~6 317 32.15

fa 6~9 461 46.75

>9 167 16.94

4E <40 60 6.09

Age 40~55 384 38.95

55~70 486 49.29

>70 56 5.68

FHIE 932 AR =17
Characteristic Sort Frequency Proportion /%

Aol 2 Yes 292 29.61

Part-time work 7 No 694 70.39

TERE Y J& Yes 115 11.66

Cadre status 7 No 871 88.34

FEEFWA <5 270 27.38

Annual household income 5~10 295 29.92

4

1079 10~15 200 2028

>15 221 22.41

K FERIAEL T AR <2 734 74.44

Rice planting area /hm’ >2 252 25.56

2.2 AF Logit {28!

ARSI B i AR i A P AR IR T R R AT R
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Table 2 Interpretation and descriptive statistics of the variables
AR kit X Ky e
Variable type Variable name Definition Mean deviati
eviation
PR FRNC AR R 1T R DA Pt BSR4 A AR K B, U YE L 0~4 0.611 0.855
Explained variable  Fertilizer reduction technology ~Measured by the number of specific fertilizer reduction technologies
adoption behavior adopted by farmers, with values ranging from 0 to 4
e i3 KURL ANE R AR RESE I AL 1=02; =15 0.401 0.490
Core explaining Market risk perception Fertilizer reduction technologies have little effect on cost savings and
variable increase income: 1=yes; 0=no
HAR KR WS 2 S BRI 1=12; 0= 0.820 0.384
Technology risk perception  Reduced fertilizer use leads to the reduction of crop yield: 1=yes; 0=no
AIATRES W3 SPSSH F 4 Wi 1= vl 47HE ) . O=fRNT17RE ) 0.494 0.500
Capability approach High capability approach=1 and low capability approach=0 are obtained
by SPSS factor analysis
IR 1 T 32 XS SRR I AR IR R SIS - 2453 1) 0.611 0.333
Risk perception Obtained from the weighted average of market risk perception and
technology risk perception
Pl As AR Age ZUIE S BRAE S O RS 3 4018 0.185
Control variable Obtained by taking the logarithm of the actual age of the respondent
M5 Gender 1=%; 0=%& 1=male; 0=female 0.853 0.354
[{2ZINIA SEVIE R BRI 1= 0=T1 0.294 0.456
Health status Whether the respondent has a chronic disease: 1=yes; 0=no
T ZUIE G HER NI GRS T 1=2; 0=15 0.117 0.321
Cadre status Whether respondent is a national public official / village cadre:
1=yes; 0=no
pits 314 ZUERBH: 1=52; 0=15 0.296 0.457
Whether holding a part-time job Whether the respondent holds a part-time job: 1=yes; 0=no
K FERIAE AR SV B KRS SEBR A AR 2.191 7.155
Rice planting area Actual rice planting area of the respondent /hm’
HIEFRNEL FREMNHAO A 1997 81 1 N B 1.946 0.670
Number of family members Number of family laborers engaged in agricultural production
engaged in farming
FEEEAH ZTEHBESNEL 4.900 1.809
Total household size Total number of persons in the respondent’s household
HEHL T =525 2=—Jt; 3=HhF 2.434 0.648
Cropland quality 1=poor; 2=general; 3=good
MEBEA1T 1=§52%; 2=t 3=H4T 2.468 0.703
Irrigation condition 1=poor; 2=general; 3=good
E78: XN IERY B R 22 DR 4, TRAB BRI PRI 1=AE AR 2=, 3.722 1.050
Environmental values 3=—ft%; 4=[Al2; S=IE W A =
[ want to protect the environment even at the expense of some economic
benefits: 1=strongly disagree; 2=disagree; 3=general; 4=agree;
S=strongly agree
i IX AU B 1=F2[177; 0=HAlh 1=Xiangyang City; O=others 0.243 0.429
Area dummy variable A
[=38M77; 0=H:Ath 1=Jingzhou City; O=others 0.197 0.398
1=30177l3; 0=3Alh 1=Jingmen City; O=others 0.289 0.454
1=W11T; 0=H:Ath 1=Qianjiang City; 0O=others 0.143 0.350
1=l T7; 0=JHAth 1=Xiantao City; 0=others 0.128 0.334
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WAL NE Dt AR Y T R RN R AR el 2 3

®3 AITREN BRI KPR ERARRNITAZIEIEAE @IS

Table 3 Baseline regression of the effect of capability approach and risk perception on adoption behavior of the farmers for ferti-

lizer reduction technologies

AR i Variable

1 Model 1

FETI2 Model 2

I3 Model 3

154 Model 4

RIS Model 5

T 1€ S1 Capability approach
M3 AU 121 Market risk perception
F AR KUK I AT Technology risk perception
iy Age
P51 Gender
{@FEIR L Health status
TH L)y Cadre status
JETFH. Whether holding a part-time job
JKFEFPALIRI AN Rice planting area
K& 5 4¢ NEL Number of family members engaged in farming
FEE N [ Total household size
kT Cropland quality
TEWE 44 1F Trrigation condition
EEE M Environmental values

X HEHIAS - Area dummy variable

FEA R Sample size
R YR Pseudo R
SFEUBISRE Log likelihood

-0.072 (0.182)
—0.011 (0.148)
0.283 (0.204)
—0.249 (0.150)
0.002 (0.008)
0.081 (0.096)
0.052 (0.034)
0.081 (0.115)
0.123 (0.108)
—0.071 (0.065)
RECT!
Controlled
986
0.031
—-1003.518

03527 (0.137)

—0.115 (0.183)
0.024 (0.149)
0.208 (0.206)

—0.243 (0.150)

—0.001 (0.008)
0.094 (0.096)
0.061" (0.035)
0.079 (0.115)
0.104 (0.108)
—0.075 (0.065)

i
Controlled
986
0.035
—1000.204

-0.375""(0.135)

—1.342"7(0.377) —1.288"7(0.378) —1.343"7 (0.378)

~0.080 (0.183)
—0.001 (0.149)
0.264 (0.204)
-0.276" (0.150)
0.002 (0.008)
0.085 (0.096)
0.056 (0.034)
0.077 (0.115)
0.132 (0.108)
—0.066 (0.065)
RECH!
Controlled
986
0.035
-999.637

-0.972™" (0.169)
-1.2137(0.379)
~0.088 (0.184)
0.011 (0.150)
0.270 (0.206)
—0.263"(0.151)
—0.002 (0.008)
0.124 (0.096)
0.045 (0.035)
0.053 (0.116)
0.097 (0.109)
—0.092 (0.065)
el
Controlled
986
0.047
—987.091

0.307" (0.138)
—0.2457(0.138)
-0.917"" (0.171)
-1.174"" (0.381)

—0.130 (0.185)

0.046 (0.151)
0.194 (0.208)
-0.277(0.152)
—0.004 (0.009)
0.134 (0.097)
0.055 (0.035)
0.049 (0.116)
0.088 (0.109)
—0.091 (0.065)
RECTi]
Controlled
986
0.052
—982.654

* iR R R R ATRAE 10%., 5% 1% /KF- 838 . *, #*, and *** represent significant levels of 10%, 5%, and 1%, respectively.
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I 52 M A 2 AR T 0 i B AR SR 9, 3 RT B2 IR O SR 4
AT D3 S AR 5 AR P AR R A A I B[R] RO T, T
el A 7 ) PR BsF ] A X A B, 5 350CHE R 48 Ak ik
HEHEARB T REMER I
32 TREMRE

Sk TR o [ A 25 SR RS P, AR SCEERE T 3
Py SHEAT R B0, 0 50 o B e A% O R R AR o L B i
7 SRR A S O R R AR O R,
AR SR FH IR JR8% R0 A5 k35 48t 7 A XU JR 6 A AR XL
G IR, H DRI J e A e pl T A RS JE e A R
DR %R A A5 ST 2 A5 o e A 1 F Oy vk
K, i o 4 (] S AR, R FH Ordered Probit #5751 X6
FIATRE ST . T 3 XU SR E R R AR XU S 5 4 11 4k
NE VRt B AR SR AT R oG R SR I — 2L o b . R
FEARK TR, TR KRN TG R R T f2e 2 e )18
ST [, HOR U R D 4 R 1 mT B g D,
PR GCHS AR P AR IR FR AR AT 1% 21 99% 11 45 8 Ak B,
FEXTREABAE VEAT R1E . 2 4 MU Z5 AT, R
FH 3R 3 Ry SR AT R R A 50 0, R N A G 56 245

SRR B A AR, BEBHAS SCAG TS R AR (g
33 WEMELE

BB R PR AL I D AR B, v RE S
R SRR L SRGUHT R R 7 vk NI T AT AT g
77, BRAR ;AT A7 e 7 A AR T ek £ B R SR 44 22 ] ]
REAFAE 10 DR R 08 P A P ) 8, AR SR BR — 3%, 2k
L P v B A2 U5 3 A0 oAb A 7 AT AT RE ) 7 3 E
AV T EAR &, L JFE P AR F W) — 8 1 936 0wl
TTRE ) ELAAHAUPE, & P T A7/ ) & 32 B — R
P HA P B R] AT RE KPS, [R] s 32 17 4R
) AR Rl et AR SR G P 3R 5 HLA A 1 W] AT RE D IT R
BLIEM G, BRI LA T AR S A Sk A Ah A
. RS BB maSs R, T HAR R IV
5T R ) Z A BT 2 A DG, BB T AR B
FIRECA R, 55 1 By BeAliih iy FAE M 30.17, T F{E
KT 10% 1K T T Bl FHE 16.38, AN FE7E S5
T HAF R ), RS B P A PR ARG 56 45 R mT i, AT
TTRE J7 2 R kA 7 R g A B D it 2 R 1) B 22 N R
RBAS7E—E FR I L R P AL NI i B AR R 1 1 7

R4 AMTRAESREBMITR P UIERERARRMITAZIHIRE R LR
Table 4 Robustness test results of the effect of capability approach and risk perception on adoption behavior of the farmers for
fertilizer reduction technologies

Ag ik Bt O R R A
Variable

Replacement of core explaining variable

Ordered Probitf$i %l AR
Ordered Probit model Sample adjustment

T f7fE}1 Capability approach 0.348" (0.126)
JXUBS:J%HT Risk perception -1.0817(0.191)
1737 AR 1 Market risk perception — —
AR KT Technology risk perception — —

15|75 Control variable —

XHEUBISRIE Log likelihood ~1014.918

0.292" (0.138)
-1.038" (0.202)

24551l Controlled —
FEACE: Sample size 986 986
JH IR Pseudo R 0.020 0.048
—986.777

0.22777(0.075)  0.1917(0.081)  0.355"7(0.126)  0.306™ (0.138)

—-0.1917(0.078) —0.1497(0.082) —0.327" (0.132) —0.242" (0.138)
—0.494™" (0.094) —0.53177(0.100) —0.839™" (0.160) —0.913" (0.171)

E. 454 Controlled — EL 454 Controlled
986 986 986 986
0.024 0.051 0.023 0.052
—1010.910 —983.648 —1012.243 —982.082

* kPR IR AT TR 10%., 5% %S0 /K3 . *, ** and *** represent significant levels of 10%, 5%, and 1%, respectively.

£S5 WITERAMRAUERERARRMNITAZME A EERIBER

Table 5 Results of endogeneity test of the effect of capability approach on adoption behavior of the farmers for fertilizer reduction

technologies

ZF i Variable

SR B AR B (TATRE D)
Phase 1: dependent variable (capability approach)

2B Be: SRR (Y)
Phase 2: dependent variable (Y)

FFEEWT 47 RE 1 XK
Average level of village capability approach
173 XU AT Market risk perception
H AR XU AT Technology risk perception
A[f7HE 1 Capability approach

P21l A5 & Control variable

EL 451l Controlled
F=30.17
Prob>F=0.0000

0.416™ (0.076) —
—0.08377(0.031) 0.090 (0.098)
—0.049 (0.041) -0.266" (0.117)

— 2.279"7(0.505)
EL 454l Controlled
chi2=62.01
Prob>chi2=0.0000

FEEE AT AT 1P 7K A8 R P B 52 U5 S FAAC P rTATRE T A5, A+ 3 HIRRA R TR 5% A1 %SE /K13 . The average level

of village capability approach refers to the average capability approach of other households in the village except for the respondents. ** and *** represent

significant levels of 5%, and 1%, respectively.

http://www.ecoagri.ac.cn


http://www.ecoagri.ac.cn

1214

AR RO 24k (R 3E3C) 2025

% 33%

ik
3.4 A RMEE

R T 3053 B UE T 3 XS R AN A KU SRR 7
AIATRE )X AR SR 4 AR AT I i R 1 AT R e s R A
T [R] 2 52 i) 6 42, R FH R A1 258007 A5 R SR A 43 BT BRI,
T2 B B 58 7 kY g AL L, M n R A
A

Yi=i+cx X, +e, 2)
Riski=i+aXX1+62 (3)
Yi=i+ c’xXX,+bxRisk;+e; 4)

K Y O B R AR A (R A A e TR SR AN AT
N); Xy MR RBEAE E (RTATRETT); Risk, 4 22 (T
Gy DAV SRR R A XU SR ); @ S figp 672 B PR A
AR AR RS 1 [0 U5 2R 25 b Sk v A e X A R A R
[l 5 Z K ¢ o il vh A AR i i TR e X A

xR6

AR SR I 1] U9 2R K i AR ¢ O [l R EL ey
e, Fll es 5% 72

12 6 AT, AT AT RE )R P A HE DR B R
720 T 7 DS R AN A RS TR 14 FLAT e 3 4
BN . K 6 BLRL 6 Sy R AT P Logit #5775 2|
(4 47 BE 0 XA P AR HE Dt 1 AR SR 4R AT S S i 1 (]
PS5, ALY 7 R 8 73531 S >R HT Logit 154 A 45 5]
AR AR R AT R 0 T 3 DA S R -5 A XL SRR 52
M F) [ I 6 28 o S5 s, T AT BE 0 S 3 T 1A 5 R
AR T 3 XS R AR AR XU R, BV A P
FIATRE T AR R, A A T S XU SRR A XU
JECRK 75 31— € PR BE A o 26 6 B 9 MY

10 R HIAT  Logit #2475 21 (4 1 47 BE g 0 i1 i 4
MR T 37 DXL 85 JR8 R R A IR SRR 2 T 52 i ¢ P

PERE I B AR AN AT R A A 45 2R . SRR, 4K
B LAY R g 308 2 A1 A T 3 XS SRR A XU
TR, HEBAC X AE I B AR T N B RAN

R BAEFITRE N SR UIERERARRMIT AR NER

Table 6 Mediating role of risk perception between capability approach and adoption behavior of the farmers for fertilizer reduction

technologies

Bimle: ALALRAL AR BT A iz XU

=R

RIS HARNUR R B0 ALEEEAR KA 10: LA R A

- Model 6: fertilizer Model 7: market risk Model 8: technology Model 9: fertilizer Model 10: fertilizer
Variable . . - . . .
reduction technology perception risk perception reduction technology reduction technology
HIATRESS 0.352" -0.442"" -0.376" 0.320" 0.329"
Capability approach (0.137) (0.146) (0.191) (0.137) (0.138)
T3 KU - o o -0.347" o
Market risk perception (0.136)
R XU I .
HA P 0960
Technology risk — — — —
h (0.169)
perception
Pl s it c il c il SEcyil Syl Syl
Control variable Controlled Controlled Controlled Controlled Controlled
FEA B Sample size 986 986 986 986 986
IR’ Pseudo R’ 0.035 0.061 0.096 0.038 0.050
FELIAR
XEUAE —1000.204 —623.199 —419.407 —996.925 —948.226

Log likelihood

AR AE VR AR R A P A RE I AR SR ANAT R o xR o RS AR A S% AN 1 %58 117K 3 . Fertilizer reduction technology refers to the

adoption behavior of the farmers for fertilizer reduction techonlogies. ** and *** represent significant levels of 5% and 1%, respectively.

35 RERMSH

PR BB [ ANA P R 22, TR, e Ak 2 2 i
AT T I A IS (R R 22— o SR 5 RS B R T £ 7
RE T TEA [A) 4 pr v B9 4 28 S8, AR SO S B /K A b
AT AR LI 45 Sy 2 08 A A T #EA T e, B TR
56 35 A A D R AR HE T BUSR, $i v AR P Ak I D

1) SEBRK R AR AR o AR SC LA S s 7K e e A T
FUZ IR 3] 2 hm? SR FR i, 20 OB A P Fl /A
PR S A HEATEE . R 7 AR 11 AL A 12
B T A 285 SR AT, ZNAR P AT AT R 0 Ak AT e o

R FNAT B SEITE 10% (47K - 82 4 1F, T B0 A
FURNEE . IR RE R PR R AT P A1 2 T, 1
HIE W T —E KA B, LU A 7 1
A NBE S B AR VE R

2) PRI o AR SCRAAR AR A N R 3 bR, AT
WATE 60 % LA 1[0 A8 A 7, AR IR TE 60 5 K DL 1)
AERRAR BT AR 7 AL 13 RALAL 14 (1 (7]
A5 SR, AR AR R T AT RE I AR 5% /KO B3 R
1E, MAER AR PR W3 . WA nl BE Rk i 1
PRI SR, 2F 2T RE 1A In T B, RIME 40T R4 46
KO, 3RE TR H AR A E R, &5 TH
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Table 7 Heterogeneity analysis based on farmers’ actual rice planting area and age

A ik FERUTL: FUARA
Variable

FERI12: /N I3 e S FERL 1 4: AEARAR

Model 11: large-scale farmer Model 12: smallholder farmer Model 13: old farmer Model 14: young farmer

T 1HE S Capability approach
37 AU 121 Market risk perception
F AR XU AT Technology risk perception —0.511 (0.342)
2l 48 i Control variable L%l Controlled
FEACE: Sample size 252
JHHLYR® Pseudo R 0.099
XHEUUSRE Log likelihood —263.275

0.202 (0.317)
-0.752" (0.308)

0.307" (0.164)

—0.028 (0.160)
-1.0517"(0.202)
T3 Controlled

0.3457(0.164)

—0.285" (0.164)

-1.023"(0.198)
EL 454 Controlled

0.185 (0.277)
—0.162 (0.269)
—0.615" (0.363)
T Controlled

734 307 679
0.059 0.048 0.053
—696.348 —261.703 —713.863

* R IR R AR AR BT 10% . 5% 1%GE /K35 . *, #*, and *** represent significant levels of 10%, 5%, and 1%, respectively.

AR BN, -t L T AR I ik B R R 0 7 B
4 g

Al 2 0 2 e 2 S I AR Y AT RE 2k K R Y OC B
T EEMEE AR el A R R & R Oy 5K, HE sl Al
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AAE R —Fh AT ARG AR A it FH 2 RN 4 A0 IE 1) FH 22
BB B A AR P B R, A Bl T R g f R R4
A7 it R, o S BRA Y 5 BRI B R & R LA T
PR, ARG AR P SR, AT AT RE T A
DXUSE SRR A~ BE S e, R AT 38 XA AR B e i
Fe AR SR NAT R 0 2 M LB, I R 5% XU J% 0 e e
ATREAAAER AR . D) ST P A AR A sl et e AR
KRR, I H 280K FAUR 48 51— A0 18 el i
BRSSP Ss R —3 B H AT
TEANA K EL S EA RPN Z 5T 2R —
AL IE IR B R, T PR AT REAE T4 [\ n] 47 e 1 K
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