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Relationship between policy incentives, ecological cognition, and organic
fertilizer application by farmers: Based on a moderated mediation model

SANG Xiance, LUO Xiaofeng**, HUANG Yanzhong, TANG Lin

(School of Economics and Management, Huazhong Agricultural University / Hubei Rural Development Research Center, Wuhan
430070, China)

Abstract: When striving to promote the green and high-quality development of agriculture, can policy incentives effectively
guide the formation of ecological values and promote the application of organic fertilizer by farmers? Existing studies have not
provided corresponding evidence. This article explored the relationships between policy incentives, ecological cognition, and
organic fertilizer application by farmers to provide a useful reference for understanding organic fertilizer application by farmers,
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promote the substitution of organic fertilizer for chemical fertilizer, and realize the green development of agriculture. This study
had specifically developed two aspects. First, it analyzed the mechanisms of policy incentives on organic fertilizer application by
farmers from the perspective of ecological cognition and examined the decision-making mechanism of the farmers. Second, it
considered the differences in the economic level of farmers. Low-income farmers had a lower ability to pay and bear risks;
therefore, even if they were willing to adopt organic fertilizers, they struggled to translate this willingness into action. Thus,
household income should be included in the analysis framework. Based on the survey data of 758 rice farmers in Hubei Province,
this study used the entropy method to measure the ecological cognition of farmers and verified the influence mechanisms of
policy incentives, ecological cognition on organic fertilizer application by farmers by constructing a moderated mediation model.
This study focused on the mediating effect of ecological cognition in the process of policy incentives affecting organic fertilizer
application by farmers and the moderating effect of household income in the process of policy incentives affecting organic
fertilizer application by farmers through ecological cognition. The results showed that: 1) policy incentives had a significant
positive (P<5%) impact on organic fertilizer application by farmers. Government propaganda, training, and subsidies encouraged
organic fertilizer use. 2) Ecological cognition played a partial intermediary role between policy incentives and organic fertilizer
application by farmers, suggesting that policy incentives positively impact organic fertilizer applications via improved ecological
cognition. 3) The indirect effect of policy incentives on organic fertilizer application by farmers through ecological cognition was
positively regulated by household income. Increased household income significantly enhanced the influence of policy incentives
on organic fertilizer application through ecological cognition. Based on these results, this study proposed the following policy
implications. It is necessary to implement organic fertilizer policy incentives and to strengthen the role of the government in
organic fertilizer promotion. The government should also consider ecological cognition of farmers when promoting organic
fertilizers application. In the early promotion stages of organic fertilizer technology, high-income farmers can serve as an entry
point to rapidly expand the use of organic fertilizers. Conversely, low-income farmers may represent difficult targets for future
organic fertilizer promotion. Increased subsidies for the application of organic fertilizers to low-income farmers may help to
reduce their economic risks.

Keywords: Policy incentives; Ecological cognition; Household income; Organic fertilizer application; Mediation model
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Tablel Basic characteristics of the survey farmer households
Characteristic Category Frequency Per(zoe/zl)tage Characteristic Category Frequency Percentage (%)
Male 471 62.14 Yes 56 7.39
Gender Cooperative members
Female 287 37.86 No 702 92.61
26~40 31 4.09 <0.33 375 49.47
Age 41~55 305 40.24 Cumvate&ﬁ?)d ACTEAZE (330,67 212 27.97
56~70 368 48.55 0.67~1.33 105 13.85
=71 54 7.12 =1.33 76 8.71
( ) 0 91 12.01 <6 392 51.72
Educational years (a) 16 296 39,05 Househol% income 6-12 304 40.11
(x10*¥)
7~9 283 37.34 12~18 50 6.60
=10 88 11.61 =18 12 1.58
Y=cX+u, (1) »3
M=aX+u, (2)
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Table 2 Definition and description of variables impacting farmers’ organic fertilizer application

Variable type Variable name Variable definition and assignment Mean Star_1da}rd
value  deviation
=1, =0 0.61 0.49
Dependent Organic fertilization Do you use organic fertilizer: Yes =1, no =0
variable application
=1, =0 0.43 0.50
Independent Government propaganda Does the government propagandize organic fertilizer policy: Yes=1,
variable no=0
=1, =0 0.24 0.43
Government training Does the government provide organic fertilizer technical training:
Yes=1, no=0
=1, =0 0.12 0.32
Government subsidies Does the government subsidize the purchase and application of organic
fertilizers: Yes=1, no=0
0.57 0.17
Mediator vari- Ecological cognition Calculated based on the entropy weight method
able
2017 6.00 3.91
Moderator vari- Household income Total household income in 2017 (x10*¥)
able
Age Actual age 57.17 9.03
Control
independent 6.64 3.48
variable Educational level Actual years of education (a)
=1, =0 0.08 0.27
Village cadre Do family members have village cadres: Yes=1, no=0
0.32 0.31
Proportion of agricultural Proportion of agricultural income in total household income
income
1.84 0.60
Agricultural labor force Number of labor force engaged in agricultural production (persons)
=1, =0 0.07 0.26
Cooperative members Whether to participate in farmers’ professional cooperatives: Yes=I,
no=0
Land acreage Actual cultivated land area (hm?) 0.62 1.71
4.53 6.62
Land fragmentation degree Actual number of cultivated land (blocks)
Soil fertility =1, =2, =3 Poor = I, normal = 2, better = 3 2.18 0.67
=1, =0 Huanggang City=1, others=0 0.24 0.43
Regional dummy
=1, =0 Yichang City=1, others=0 0.28 0.45
=1, =0 Xiangyang City=1, others=0 0.29 0.45
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Table 3 Regression results of policy incentives and ecological cognition on farmers’ organic fertilizer application
1 2 3 4 5 6 7 8 9
. Equation Equation Equation Equation Equation Equation Equation Equation Equation
Variable 1 2 3 4 5 6 7 8 9
0.367" 0.026™ 0.304 . . . . . .
Government propaganda (0.178) (0.013) (0.181)
o o o 0.528"  0.039™"  0.458"
Government training (0.216) (0.015) (0.221)

o o o o B 0.670"  0.085™" 0.487"
Government subsidies (0.275) (0.019) (0.282)

B o 2.680™" o B 2,675 2.613™
Ecological cognition (0.525) (0.526) (0.527)
Control ind dent iabl Con- Con- Con- Con- Con- Con- Con- Con- Con-
ontrof independent variable trolled trolled trolled trolled trolled trolled trolled trolled trolled
Observations 758 758 758 758 758 758 758 758 758
LR chi? 169.78" — 197.32""  171.60™" — 198.90™"  171.65™" — 197.55™"
R?Pseudo R 0.168 — 0.195 0.170 — 0.199 0.170 0.196
F  F-value 3117 — — 3.34"™" — 438"
R* 0.052 — — 0.055 — 0.071
1 4 7 ; 2 5 8 ; 36
9 Ko s

P<10% P<5% P<1%
Regression 1, 4 and 7 are the estimated results of policy incentives effects on farmers’ organic fertilizer application; Regression 2, 5, and 8 are the
estimated results of policy incentives effects on farmers’ ecological cognition; Regression 3, 6, and 9 are the estimated results of policy incentives and

ecological cognition effects on farmers’ organic fertilizer application. *, ** and *** indicate significance at P<10%, P<5% and P<1% levels, respec-
tively. Data in the parentheses is standard error.
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Table 4 Bootstrap test results of the mediating effect of ecological cognition between policy incentives and farmers’ organic

fertilizer application

Mediation effect 95% 95% confidence interval
Independent variable Coefficient Standard error Lower limit Upper limit
Government propaganda 0.069 0.039 0.001 0.153
Government training 0.105 0.050 0.021 0.216
Government subsidies 0.222 0.072 0.102 0.382
3.2 0,
Preacher %% , Bootstrap s
3,
, 5
SPSS PROCESS(v3.3)  95% , INDEX
5000
0.010, 95%
5 , , [0.001, 0.026];
0.035 0.056 0.115, 95% 0.015, 95% [0.001, 0.036];
[-0.005, 0.102] [-0.001, 0.155]
[-0.006, 0.280], 0, 0.033, 95%
: , [0.008, 0.065] 0, 3
0.113 0.169 0.364, 95% ,
[0.003, 0.248] [0.029, 0.345] [0.180, 0.623], 0.075~0.300 hm?,

x5 REWANKFETER)EESAME K P A HBLRERTAHBEESAETREZEEER

Table 5 Moderating effect of household income (moderator variable) in ecological cognition affecting farmers’ organic fertilizer

application

Conditional indirect effect

Moderated mediation effect

95% 95%
Independent variable St 95% confidence interval 95% confidence interval
Household Coeffi- d;rrcll_ INDEX Standard

meome clent error Lower Upper error Lower Upper

limit limit limit limit
Low 0.035 0.028 -0.005 0.102

Government propa- ] 0.010 0.007 0.001 0.026
ganda High 0.113 0.062 0.003 0.248
Low 0.056 0.041 —-0.001 0.155

. 0.015 0.009 0.001 0.036
Government training High 0.169 0.080 0.029 0.345
Low 0.115 0.073 -0.006 0.280

o 0.033 0.015 0.008 0.065
Government subsidies High 0.364 0.112 0.180 0.623
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