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Abstract: Contemporarily, the promotion and application of straw-to-field technology plays an
important role in developing high-quality green agriculture, alleviating agricultural non-point source
pollution and realizing the double carbon target. As the main subject of straw-to-field, a farmers’
willingness directly determines their straw-to-field behavior. To explore the influencing factors of
farmers’ straw-to-field willingness and to improve the comprehensive utilization level of straw,
this paper researches the relationship between government regulation, farmers’ subject cognition
and straw-to-field willingness based on the survey data of 733 farmers in Heilongjiang province,
and it examines the mediating role of farmers’ cognition in the process of government regulation
affecting farmers” willingness of straw-to-field. The results evidence that policy incentives and
administrative constraints affect farmers’ willingness of straw-to-field by influencing ecological and
technical cognition. However, farmers’ cognition of the cost and benefit of straw-to-field is biased;
thus, this factor cannot effectively transform the willingness of straw-to-field into action.

Keywords: straw-to-field; path analysis; cognition; government regulation

1. Introduction

Scientific implementation of straw-to-field is harmless and is able to reduce green-
house gas emissions, increase soil carbon inventory, and improve the regional atmospheric
environment. Therefore, it is a significant instrument in effectively responding to global
climate change, achieving dual-carbon goals, and developing green agriculture. According
to practical experience, among the “five transformations” of straw (fertilizer, feed, base
material, fuel and raw material), straw-to-field accounts for the largest proportion. It is also
the most effective and realistic mode of straw resource utilization by farmers [1]. However,
the straw-to-field market mechanism has not yet been formed because it has positive ex-
ternalities and needs the guidance and support of the government. Countries worldwide
have introduced a series of policies and regulations to encourage straw-to-field. Since
2018, the Indian government has implemented the “Zero Straw Burning” campaign. By
providing loans, subsidies and mechanical equipment to farmers, farmers are encouraged
to treat crop residues in a more environmentally friendly way, including actions such as
straw-to-field and composting, so as to reduce environmental pollution and health hazards.
Some American states and cities have passed legislation to prohibit or restrict farmers from
burning straw. For example, California policymakers prohibit burning straw in most areas
and encourage farmers to take more environmentally friendly measures. In 2015, Germany
promulgated the policy of agricultural measures for reducing ammonia emissions and for
protecting water quality, which encouraged farmers to implement straw-to-field, reduce
burning and smoke pollution, improve soil quality and protect water quality. China is one
of the largest agricultural countries in the world, and the resource of crop straw is constantly
increasing. However, there are some problems in straw reuse, such as high recycling cost
and low economic benefit, that need to be studied and solved as a whole. Since 2008, the
government of China has successively issued a series of related policies to promote the
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comprehensive utilization of straw, such as the implementation of straw-to-field. In 2022,
the “Selected National Policies and Measures for Strengthening Agriculture, Benefiting
Farmers and Enriching Farmers” was issued, encouraging farmers to take measures such
as realizing straw-to-field, subsoiling soil preparation, reducing the amount of chemical
fertilizers and pesticides, and applying organic fertilizers. In addition, subsidy funds were
directly paid to households.

As the subject of straw-to-field, farmers” willingness directly affects the efficiency
of straw-to-field; thus, the research on straw-to-field willingness and behavior has been
widely concerned by scholars. The existing research is mainly focused on the influence of
institutional, economic, social and technological exogenous factors on farmers’ willingness
for straw resource utilization. Firstly, the influence of mandatory government regulation,
policy support, economic subsidies and other policy tools on farmers’ straw-to-field technol-
ogy adoption and its mechanism were studied [2-5]. Secondly, the effect of straw-to-field
technology from the perspective of cost and benefit was explored [6-8]. Thirdly, the influ-
ence of social and environmental habitual systems on farmers’ straw-to-field willingness
and behavior, such as a social network [9-13], institutional trust [14], and neighborhood
effect [15,16], were topics of focus regarding farmers’ straw-to-field technology adoption be-
havior and willingness. On the other hand, the behavior and willingness of straw resource
utilization were studied regarding their endogenous factors. Firstly, based on the theory of
planning behavior, the formation mechanism of straw resource utilization behavior of the
farmers [17,18] was analyzed from the aspects of the farmers” attitude, subjective norms,
perceived behavior control and moral responsibility. Secondly, the characteristics of farmers,
resource endowment, income change, land scale and farmland rights determination were
studied [19-21]. Thirdly, the shadow of farmers’ risk preference and risk perception on the
adoption behavior of straw recycling technology were studied [22-24].

Throughout the existing literature, scholars have obtained rich research results on
farmers’ straw-to-field willingness and on the application of straw-to-field technology,
among which most of the studies on government behavior directly affect farmers’ technol-
ogy adoption behavior. However, there is still room for expansion in the deficiency of path
analysis of farmers’ straw-to-field willingness. Accordingly, government regulation, subject
cognition and farmers’ straw-to-field willingness are incorporated into a unified analysis
framework in this paper, which takes into account government behavior and farmers’
cognitive factors to supplement existing research deficiencies, reveals the functional path
of government behavior, and improves the analysis framework of farmers’ straw-to-field
behavior. Secondly, according to the social cognition theory as well as the two aspects
of outcome expectation and self-efficacy, this paper builds a farmer’s subject cognition
system with four dimensions of cognition: ecological, technical, cost and benefit. Further,
the influence of the government’s demonstration, subsidies and punishment constraints
on farmers’ straw-to-field willingness was further discussed, and the effective path of
government regulation on farmers’ straw-to-field willingness to farmland was tested by
influencing farmers’ subject cognition. Thus, this paper reveals the functional mechanism
of policy incentives and administrative punishment constraints on farmers’ straw-to-field
willingness and provides useful reference for improving farmers’ straw-to-field willingness,
implementing local government straw-to-field policy support, and expanding policy effects.

2. Theoretical Analysis and Research Hypothesis
2.1. Government Regulation and Farmers’ Straw-to-Field Willingness

Government regulation refers to the government’s exercise of rights to restrict or
restrain economic activities. Government regulation is divided into three dimensions,
namely, incentive, constraint and guide [25]. At present, the government’s regulation of
straw-to-field is mainly incentive and restraint; thus, this paper discusses the influence of
government regulation on straw-to-field from the two aspects of incentive and constraint
regulation. Incentive regulation supports straw-to-field behavior through economic sub-
sidies and other measures, internalizes the cost, and enhances the initiative of farmers.
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Constraint regulation raises the cost of violation through administrative punishment and
other measures, forcing farmers to implement straw-to-field.

The theory of planned behavior (TPB) was proposed by Ajzen (1991) on the basis of
the theory of reasoned action, which holds that behavioral attitude, subjective norms and
perceived behavioral control affect behavioral willingness and decision making. Generally
speaking, behavioral attitude is the subjective judgment of the object of behavior. The doer
adheres to the principle of “pursuing advantages and avoiding disadvantages” and tends
to bring about “good” changes. Subjective norms are the perception of social pressure.
Individual decision making is affected by the pressure of the surrounding environment,
including public opinion and policy incentives and constraints. Perceived behavior control
is a judgment of the degree of difficulty to implement behavior, and there is more will to
adopt technology that is easy to master. Based on the theory of planned behavior, many
scholars have discussed the behavioral willingness of farmers, such as the study on farmers’
willingness to participate in understory economy [26], the study on the influence of farmers’
willingness to withdraw from homestead [27], the willingness of agricultural insurance [28]
and the willingness of sewage treatment [29].

According to TPB, the government’s policy incentives and administrative constraints
constitute social pressure, and social pressure as an exogenous factor affects the willing-
ness and decision of behavior. In the process of promoting straw-to-field projects, the
government can guide farmers to conform to the policy guidance by means of publicity and
subsidies. The government organizes straw-to-field publicity and training to guide farmers,
which can help farmers to fully understand the policies and technologies, help farmers to
overcome the obstacles in the process of straw-to-field, and reduce the energy and cost
consumed by farmers in the process of mastering and adopting the technology. Subsidies
can reduce the economic cost burdens of straw-to-field activities for the farmers, thus moti-
vating farmers. Moreover, government supervision and punishment of straw burning can
interfere with straw-to-field behavior through administrative coercion to curb the negative
externalities. Based on the above analysis, this paper proposes the following hypothesis:

H1: Policy incentives have a significant positive impact on farmers’ straw-to-field willingness.

H2: The subject cognition of farmers has a significant positive effect on straw-to-field willingness.

2.2. Subject Cognition and Farmers’ Straw-to-Field Willingness

American psychologist Bandura introduced social cognitive theory (SCT) on the basis
of traditional behaviorism personality theory. Based on social cognition theory, scholars
build a cognitive influence factor model, interpret farmers’ subject cognition from different
perspectives, and analyze organic fertilizer implementation behavior [30], farmers” land
circulation willingness [31], farmland share cooperation willingness, etc. [32]. According to
SCT, subject cognition includes outcome expectation and self-efficacy. The interaction be-
tween subject cognition and social environmental factors affects the behavioral willingness
and decision making of farmers. Based on the social cognition theory, this paper builds the
subject cognition system from the two aspects of outcome expectation and self-efficacy.

Result expectation is the favorable or unfavorable prediction that the individual may
take the result of a certain behavior, and that prediction affects the decision of willing
behavior. The expectation of straw-to-field behavior results, on the one hand, is reflected
in the expectation of external results. Specifically, farmers make a judgment on whether
the ecological environment is improved after straw-to-field based on the understanding of
the ecological environment, ecological science and green production, which are defined as
ecological cognition in this paper. From the perspective of ecological cognition, compared
with straw burning and disposal, straw-to-field can improve the ecological environment,
reduce air pollution, and reduce fertilizer input, all with positive externalities. Farmers also
have “ecological rationality” in production and operation; thus, ecological friendliness also
promotes the willingness of straw-to-field.
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As rational production subjects, relative to external outcome expectation, internal out-
come expectation is the prediction that farmers weigh the cost and benefit. Cost cognition
and benefit cognition are the farmers’ recognitions of the expected result of straw-to-field
technology adoption and the farmers’ balance of benefits and losses on straw-to-field. In
the process of straw-to-field, mechanical use and manual input constitute the cost structure.
The stronger the farmers’ cognition of cost payment, the weaker their willingness to use it.
As expected benefits, the returned subsidies, the improvement of organic crop yield and
the soil fertility level after straw-to-field are expected benefits.

In social cognitive theory, self-efficacy is defined as “the judgment of an individ-
ual’s self-ability to carry out a behavior”. Combined with farmers’ straw-to-field behavior,
farmers’ judgment of their understanding and mastery of straw-to-field technology is the
embodiment of self-efficacy. Technical cognition is embodied in farmers” information acqui-
sition, training guidance and mastery of straw-to-field technology. From the perspective
of technological cognition, the more farmers know about the technology of straw-to-field,
the more available, applicable and easy it is to master it, and the more active they are in
adopting it.

In summary, based on SCT, this paper builds a farmer’s cognition system from the
aspects of outcome expectation and self-efficacy, including four dimensions of ecolog-
ical cognition, cost-benefit cognition and technological cognition, and it proposes the
following hypothesis:

H3: Subject cognition has a significant positive impact on farmers’ willingness of straw-to-field.

2.3. Government Regulation, Subject Cognition and Farmers’ Straw-to-Field Willingness
to Farmland

Based on SCT, on the one hand, farmers’ subject cognition is affected by the exter-
nal environment. Through observation and learning, farmers’ belief in their own ability,
namely self-efficacy, is strengthened, and self-efficacy directly affects the willing behavior.
On the other hand, willingness behavior is influenced by goal setting and outcome expecta-
tion [33]. Self-efficacy promotes farmers’ pro-environment behavior [34]. Good outcome
expectation can promote green production, such as rational fertilization and enhancement
of conservation tillage willingness [35]. At the same time, farmers’ subject cognition in
straw-to-field decisions will also change through external and internal interaction effects.
Generally speaking, as external environmental factors, the stronger the role of policy incen-
tives and administrative constraints, the stronger the impact on farmers’ cognitive levels
in all dimensions, i.e., policy incentives and administrative constraints may directly affect
farmers’ straw-to-field willingness to the land but also may affect farmers’ subject cognition.
Considering the aforementioned arguments, this paper proposes the following hypothesis:

H4: Subject cognition (ecological cognition, technology cognition, cost cognition and benefit cogni-
tion) is the intermediary variable between government requlation and straw-to-field willingness.

Based on the above hypothesis, the research framework is constructed as shown in Figure 1.
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Figure 1. Research framework.
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3. Data Sources, Description of Variables, and Model Selection
3.1. Variable Setting

For the willingness of farmers to straw-to-field, this paper sets the question “are you
willing to participate in straw-to-field” in the questionnaire. The government regulation
is mainly reflected in two aspects: policy incentive and administrative constraint, among
which the policy incentive includes project publicity and financial subsidy. The subject cog-
nition of farmers includes self-efficacy and outcome expectation. From the four dimensions
of ecological, technical, cost and benefit cognition, 1-3 questions are measured through the
scale form, and the weighted average of each dimension and the total score of the subject
cognition of farmers are calculated by the entropy weight method. The specific variable
settings are shown in Table 1.

Table 1. Variable setting and value assignment.

Variable Name Definition and Assignment Mean Stal}d%rd
Deviation
Farmers” willingness of Are you willing to participate in 0.597 0.491
straw-to-field straw-to-field: willing = 1; unwilling = 0 ’ ’

Government regulation

Do you know anything about the
straw-to-field subsidy? 0.842 0.370
Know = 1; not knowing = 0

How are you satisfied with the straw
Policy incentives comprehensive utilization policy subsidy? 2.397 0.782
Satisfied = 3; general = 2; dissatisfied = 1

Has any information about straw-to-field
been obtained from government sources? 0.877 0.328
Yes=1;No=0

Has the local government imposed severe
penalties for burning straw? 0.774 0.419
Yes=1;No=0

Administrative
constraints

Self-efficacy

Do you know the corn straw-to-field
operation method? 0.895 0.740
Yes=1;No=0

Technical cognition
Do you know the rice straw-to-field

operation method? 0.992 0.646
Yes=1;No=0

Expected result

What are the changes in the surrounding
ecological environment after
straw-to-field? Get better = 3;

Constant = 2; Poor = 1

2.694 0.514

Ecological cognition What are the changes in disease resistance
of land after straw-to-field? Get better = 3; 2.556 0.629
Constant = 2; Poor =1

What are the changes in fertilizer after

straw-to-field? Less = 3; less = 2; more = 1 2.425 0.677

What are the costs of straw-to-field, such
Cost cognition as labor costs, agricultural machinery 37.979 51.453
costs and other costs (per mu)?

What are the changes in land disease
resistance after straw-to-field? 2.563 0.569
Change = 3; constant = 2; Poor = 1

Benefit cognition
What are the changes in organic crop

yield after straw-to-field? More = 3; 2.569 0.618
constant = 2; less =1
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3.2. Data Source

The data used in this study were collected from 60 villages and towns in Harbin,
Suihua, Jiamusi and Qigihar in Heilongjiang province from March to May 2022. Hei-
longjiang province is China’s important commodity grain base, with fertile black soil, and
it is the “ballast stone” of national food security. In June 2021, The Implementation Plan of
National Land Protection Project (2021-2025) has issued, which emphasized the protection
of black land in suitable areas in Northeast China through straw crushing and deep-
turning. The 60 villages investigated in this paper are the key grain production areas in
Heilongjiang province, which can reflect the overall agricultural production characteristics
of Heilongjiang province and have certain regional representativeness and typicality. The
contents of the survey mainly included the basic information of farmers, their families, their
willingness of straw-to-field, and their subject cognition, etc. A total of 820 questionnaires
were issued. Excluding the rejected or invalid questionnaires (when any item is miss-
ing in the returned questionnaires, they are defined as invalid questionnaires), 733 valid
questionnaires were collected, with an effective recovery rate of 89.39%.

According to the questionnaire data, the respondents were mainly men, accounting
for more than 80% of the agricultural production, mostly in family units. It can be seen that
men as the main labor force are the decision makers of agricultural production. The age of
the surveyed farmers was concentrated between 40 and 50 years old, accounting for 47.2%,
and those over 50 years old accounted for 36.4%. The educational level of the respondents
was low, with 82% of them having attained a junior high school education or lower. The
number of family members was mostly three or less, accounting for 71.8%. In terms of
income, the annual household income was mostly concentrated between 50,000 and RMB
100,000 (considering an exchange rate of 1 USD to 7 RMB, and the income ranged from
USD 7142 to 14,258). The survey findings demonstrate a high degree of correspondence
with the data of the actual situation of the study area, and the research results are scientific
and referential (Table 2).

Table 2. Basic characteristics of the sample farmers.

Statistical Index Classification Index  Frequency Percent (%) St;t:;::al Classification Index  Frequency Percent (%)
Gend Female 102 139 Under 30 27 3.7
ender Male 631 86.1 31-40 94 12.8
Primary school 76 104 41-50 346 472
and below Age
Junior high N
Education level school education 525 71.6 51-60 215 29.3
Junior college 61 83 61 years old 5 71
or above and above
High school degree 72 9.8 20,000-50,000 308 42.0
Number of Three or less 527 71.8 Family annual 20,000 and less 19 2.5
family members Four to six 205 28.0 income/yuan 50,000-100,000 339 46.2
Y Seven or more 2 0.2 More than 100,000 68 9.3

3.3. Model Setting

The structural equation can deal with both latent variables (ideas that cannot be
directly measured) and observed variables, and it is suitable for modeling abstract concepts
such as personal attitude and personal norms and wishes and has been widely used in
recent years. The structural equation model is a data analysis method for establishing,
estimating, and testing causality models that are mostly used in economic, social and
psychological research. Scholars have used structural equations to study the ecological
service system and farmers’ production behavior [36]. In this study, structural equations
were used to express the causal relationship between farmers” willingness of straw-to-field,
government regulation and farmer subject cognition. We conducted the path analysis
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according to the latent variables, verified the model fit, and explored the optimization path.
The structural model expression is as follows:

n=Bn+T&+¢, 1)

where & is the matrix of exogenous variables; 1 is the endogenous variable matrix; B is the
structural coefficient matrix, representing the influence of the endogenous variable matrix
n; I is the structural coefficient matrix, representing the influence of the exogenous variable
matrix & on the endogenous variable matrix 11; and ( is the residual matrix.

4. Results Analysis
4.1. Reliability and Validity Test

To test whether the questionnaire information is suitable for extracting information,
the internal consistency of the questionnaire scale was measured with the Cronbach’s «
coefficient, using the KMO value and the Bartlett spherical test to test the validity of the
questionnaire. The test results showed that the Cronbach’s « coefficient of each item was
greater than 0.6, indicating that the reliability quality of the data was acceptable. Validity
was verified using KMO and Bartlett tests, the results showed KMO values greater than 0.7,
and the study data were suitable for extracting information with good validity.

4.2. Government Regulation, Subject Cognition and Willingness of Straw-to-Field

In order to test the effect path of government regulation of external factors and subject
cognition of internal factors on farmers’ willingness of straw-to-field, a structural equation
containing government regulation, subject cognition of farmers and their willingness of
straw-to-field was first constructed, and path regression analysis was conducted. The re-
gression coefficient is shown in Table 3, where it is evident that policy incentives and subject
cognition have significant effects on farmers’ willingness of straw-to-field. It can be seen
that policy incentives such as straw-to-field policy publicity and fiscal subsidies can affect
farmers’ willingness of straw-to-field, which is consistent with the expectation, verifying
hypothesis H1. Subject cognition, as an endogenous factor, also plays a significant role in
straw-to-field willingness, which verifies hypothesis H3. The effective path of administra-
tive constraints on straw-to-field willingness is not significant, which can be understood as
that. Although administrative constraints and punishment restrict farmers’ behaviors such
as straw burning and abandonment with coercive force, the coercive constraint does not
improve farmers’ straw-to-field willingness. The underlying rationale can be explained by
the fact that, on the one hand, the straw-to-field willingness depends on the consciousness
and self-discipline formed by deep cognition, while the effect of other rules is not good.
On the other hand, farmers themselves do not understand the implementation rules of the
policy, and the straw-to-field understanding is not sufficient.

Table 3. Pathway coefficient estimation results.

Path Standardized Path Coefficient p Value Hypothesis
Policy incentives --> Straw-to-field willingness 0.128 ** 0.015 H1
Administrative constraints --> Straw-to-field willingness 0.128 ** 0.171 H2
Subject cognition --> Straw-to-field willingness 0.128 ** 0.000 H3

Note: GFI = 1.000, RMSEA = 0.000, CFI = 1.061, NFI = 1, TLI = 1.092; the model has a good fit. ** shows that the
coefficient values are significant at 5%.

4.3. Cognition of the Mediating Effect of Policy Incentives on Farmers’ Straw-to-Field Willingness

In order to further examine the mechanism of exogenous factors and endogenous
factors on straw-to-field willingness and the mediating role of endogenous factors’ subject
cognition, this paper constructed a structural equation of policy incentive, subject cogni-
tion and willingness of straw-to-field. Firstly, the influence path was initially constructed
according to the theoretical model, and then, the model was modified according to the MI
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index combined with the theory. After the modification, the fit degree of the model was
greatly improved, and the final path analysis results are shown in Table 4 and Figure 2.

Table 4. Results of pathway analysis estimation.

Standardized Standardized .
Path Path Coefficient p Value Path Path Coefficient p Value Hypothesis
Policy incentives --> - Technical cognition --> o
Technology cognition 0-198 0.000 Straw-to-field willingness 0-162 0.001 H3, H4
Policy incentives --> 0.250 *** 0.000 Ecological cognition --> 0.102 * 0.058 H3, H4
Ecological cognition Straw-to-field willingness
Policy incentives --> Cost cognition -->
Cost cognition —0.065 0-194 Straw-to-field willingness 0.056 0-262 H3, Hd
Policy incentives --> 0.216 *** 0.000 Benefit cognition --> 0.074 0.181 H3, H4

Benefit cognition

Straw-to-field willingness

Note: x2/df = 3.402, GFI = 0.980, RMSEA = 0.078, CFI = 0.920, NFI = 0.896, AGFI = 0.931; the model has a good fit.
*** % shows that the coefficient values are significant at 1% and 10%, respectively.

Policy | 0.250%*+ Ecological ¢
incentives ' ognition
0.216*** 0.367***
\.[ Benefit
-0.065 ogen 0.102*
0.198*** .
B 0.074

Y

[ Technical

|

cognition |

Cost ¥
cognition
Straw returning
0.162%** willingness

Figure 2. Pathway analysis chart of policy incentives affecting straw-to-field willingness. Note: — In-

dicates the influence relationship and <-— indicates the relevant relationship. ***, * shows that the
coefficient values are significant at 1% and 10%, respectively.

The path coefficients of ecological cognition and technological cognition of farmers’
main cognition as intermediary factors are significant (Figure 2). Specifically, the path of
policy incentives --> ecological cognition --> straw-to-field willingness is significant, which
indicates that the hypothesis that policy incentives have an effect on farmers” willingness
by guiding the formation of farmers’ ecological cognition is established. The stronger
the policy incentives, the stronger the promoting effect on the formation of farmers’ eco-
logical cognition, and the stronger the ecological cognition can significantly promote the
improvement of straw-to-field willingness. The path of policy incentive --> technology
cognition --> straw-to-field willingness is significant at the 1% level, which indicates that
the government’s publicity and subsidy behavior can help improve technology cognition
and thus the willingness of straw-to-field, and the policy incentive can guide farmers
to understand the technology of straw-to-field. The mediating effect of cost cognition
and benefit cognition between policy incentives and farmers’ straw-to-field willingness
is not significant. The underlying rationale that is attributable to farmers’ correct under-
standing of policy incentives and straw-to-field has yet to be formed. At the present stage,
farmers cannot reasonably estimate the cost and correctly view the expected benefits of
straw-to-field regarding their own agricultural production and management. The cognitive
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bias results are such that the cognition of cost and benefit cannot be converted into the
straw-to-field willingness.

4.4. Mediation Effect of Cognition on Farmers’ Straw-to-Field Willingness under
Administrative Constraints

Government regulation includes two aspects: incentive and punishment. The purpose
of administrative constraint, as a punishment mechanism, is to restrain the behavior of
farmers’ straw resource utilization. In the above basic model, the direct effect of adminis-
trative constraint on the straw-to-field willingness is not significant. However, it may still
have influence on the cognition of farmers and then the straw-to-field willingness. In order
to verify the intermediary role of farmers’ cognition, in this paper, a path analysis model
was constructed again. The results are shown in Table 5 and Figure 3.

Table 5. Pathway analysis results.

Standardized Standardized .
Path Path Coefficient p Value Path Path Coefficient p Value Hypothesis
. . . Ecological
Administrative constraints 0.110 ** 0003  cognition —> Straw-to-field 0.170 ** 0.000 H3, H4
--> Ecological cognition s
willingness
Administrative constraints Benefit
X . 0.263 *** 0.000 Cognition --> Straw-to-field —0.076 0.036 H3, H4
--> Benefit cognition s
willingness
Administrative constraints —0.080 *** 0.000 Technical Cognition --> 0.393 %+ 0.000 H3, Ha

--> Technical cognition

Straw-to-field willingness

Note: x2/df = 4.928, GFI = 0.987, RMSEA = 0.073, CFI = 0.952, NFI = 0.941; the model has a good fit. *** shows
that the coefficient values are significant at 1%.

Administrative 1104 Ecological
constramts cognition
O 358**
O 263***
-0.080*** Benefit 0.170%**
cognition
-0.076
Technical 0.393%4* Straw returmng
cognition willingness

Figure 3. Pathway analysis diagram of administrative constraints affecting the willingness of straw-
to-field. ***, ** shows that the coefficient values are significant at 1%, 5% respectively.

It can be seen that although administrative constraints have no direct impact on
straw-to-field willingness, they affect the straw-to-field willingness through ecological
cognition and technical cognition. The path of administrative constraint --> ecological
cognition --> straw-to-field willingness was significant, which indicates that administrative
constraint promoted the formation of farmers’ cognition about the ecological impact of
straw-to-field to farmland through coercive force, and the formation of cognition was con-
ducive to the enhancement of willingness of straw-to-field. The method of administrative
coercive force restrains farmers’ behavior of burning and discarding straw and makes
farmers change their cognition of the benefit of straw-to-field. The path of administrative
constraints --> technical cognition --> straw-to-field willingness is significant at the 1%
level, and the impact of administrative constraints on technical cognition is significantly
negative. It can be understood that farmers pay more attention to whether their behaviors



Sustainability 2023, 15, 9823

10 0f 13

are compliant and ignore the technical characteristics of land return technology itself under
the government regulation constraints. However, with the deepening of farmers’ cognition
of straw-to-field technology, farmers” willingness of straw-to-field will be significantly
improved. In addition, in the face of government administrative constraints, “economically
rational” farmers paid more attention to economic benefits such as increased organic crop
yield and improved soil fertility after straw-to-field, but the cognition of economic benefits
failed to be effectively converted into the willingness of straw-to-field, which can be seen
from the expected effect of farmers on straw-to-field. There are still cognitive biases in the
understanding and feeling of application value.

5. Discussion

Promoting straw-to-field is an effective way to achieve carbon neutrality and a nec-
essary measure to improve agricultural non-point source pollution and to promote green
development [37]. The straw of crops is rich in carbon, and adding straw to farmland
will increase soil organic carbon [38]. Straw-to-field can also offset greenhouse gas emis-
sions [39,40]. Both policy incentives and administrative intervention will affect farmers’
willingness of straw-to-field [41]. As the direct decision maker of straw treatment, it is
of great significance for farmers to explore their willingness of straw-to-field and its in-
fluencing factors. Clarifying the path of government regulation, farmers’ cognition and
willingness of straw-to-field is helpful for implementing the policy accurately and for im-
proving the policy efficiency. Based on the theory of planned behavior and social cognition,
this paper reveals the action path of exogenous factors such as government regulation on
farmers’ willingness of straw-to-field, verifies the path of government regulation (incentive
and punishment --> technology and ecological cognition --> willingness of straw-to-field),
and reveals the endogenous and exogenous factors of farmers” willingness of straw-to-field.

According to the above analysis, we can see that government incentives and adminis-
trative constraints have an impact on farmers’ willingness of straw-to-field through two
intermediary variables: ecological cognition and technical cognition. From the perspective
of ecological cognition, on the one hand, policy incentives guide farmers to correctly under-
stand the ecological value of straw-to-field, which is helpful for enhancing the willingness
of straw-to-field. The improvement of the ecological environment, the reduction of chem-
ical fertilizer and other green production that are in conformity with the characteristics
of ecological rationality of farmers, and their willingness of straw-to-field will increase
with the deepening of their cognition. On the other hand, as a binding government regula-
tion, punishment not only restricts farmers’ behavior of straw-to-field, but also restricts
farmers’ incorrect ecological cognition, which drives and guides farmers to form correct
ecological cognition.

Technological cognition is also an important intermediary variable. From the per-
spective of production theory, technology changes the production function and improves
the production efficiency of labor and capital. According to the rational behavior theory,
the optimal decision of farmers is to maximize profit, and a comprehensive and in-depth
understanding of the information related to straw-to-field technology can help farmers
grasp the important value of straw-to-field, including the expansion of their own benefits
and the positive impact on the outside, and thus promote the improvement of straw-to-
field willingness.

This paper enriches the theoretical application of planned behavior theory and social
cognition theory in the field of agricultural economy and provides a theoretical basis for
the government to take targeted measures to promote straw-to-field. In consideration of
the limitation of article length, there are some shortcomings in this study, which should
be expanded in future research. Firstly, because the samples were selected from 60 towns
and villages in key agricultural production areas in Heilongjiang province, although the
investigation procedures were strictly followed, the survey objects were selected in a
narrow range, which did not cover the major grain-producing provinces or producing areas
in China. Accordingly, the research conclusion has certain limitations when it is widely
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applied to other similar regions in China. In addition, in terms of policy incentives to the
selection of policy intervention indicators, it is possible to refine the indicators, which is the
direction of future research.

6. Conclusions and Enlightenment

Based on the survey data of 733 farmers in Heilongjiang province, this paper analyzes
the path by constructing a structural model, reveals the influence mechanism of policy
incentives and administrative constraints on farmers” willingness of straw-to-field, and
focuses on the intermediary effect of farmers’ subject cognition in the process of government
regulation affecting farmers” willingness of straw-to-field.

The study found that, firstly, policy incentives have a significant role in promoting
farmers’ willingness of straw-to-field, and the government’s publicity, training and sub-
sidies can effectively enhance farmers’ willingness of straw-to-field. Secondly, farmers’
subject cognition plays an intermediary role between policy incentives and willingness of
straw-to-field, in which policy incentives can effectively guide the formation of farmers’
ecological cognition and technical cognition and then promote the willingness of straw-to-
field. Thirdly, although administrative constraints do not directly have a significant impact
on farmers’ willingness of straw-to-field, they affect farmers” willingness of straw-to-field
through their subject cognition, among which administrative constraints promote farmers’
willingness of straw-to-field through influencing ecological cognition. In addition, farmers’
cognition of cost and benefit is biased, which has not been effectively translated into the
willingness of straw-to-field.

Based on the above research conclusions, this paper draws the following enlight-
enments: focusing on the implementation of straw-to-field policies; taking ecological
cognition, technical cognition and farmers’ benefit cognition as important policy references
to promote straw-to-field; and paying attention to the improvement of farmers’ main
cognitive level to provide precise, effective and effective policy support for straw-to-field.
Firstly, we combined the actual needs of farmers and the actual situation of the countryside
to carry out straw-to-field publicity. For example, we used the form of “small hand pulling
big hand” to allow straw-to-field publicity into the campus, and we allowed the children
to guide the family to improve the cognition of straw-to-field. Secondly, new media such
as WeChat, short videos and public WeChat accounts should be used to widely publicize
straw-to-field technology and its technical advantages, give full play to the advantages of
rural interpersonal network, and learn knowledge related to comprehensive utilization of
straw and environmental protection by organizing groups of neighbors and relatives to
guide farmers to improve their cognition level of ecological environment protection and
to understand the endogenous driving force of improving ecological benefits of straw-to-
field. Thirdly, the technical training of the straw-to-field project should be strengthened to
enhance the technical cognition of farmers on the comprehensive utilization of straw, so
that they can fully realize the operability and advantages of straw-to-field in technology,
guide farmers to understand the value of straw-to-field objectively and fully, evaluate the
cost and benefit of straw-to-field correctly, and then make a scientific and accurate choice.
Instead of taking punishment as the ultimate goal, it is necessary to overcome the single
administrative restraints such as hard rules and economic punishment, and give play to
the role of villagers” autonomous organizations. We explored the village collective use
of public opinion pressure to strengthen supervision and punishment, praised farmers
who have made good progress in straw-to-field and organize learning in the village, and
improved the knowledge level and self-discipline of farmers related to straw-to-field.
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