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Abstract. Under the background of rural revitalization strategy, the implementa-
tion effect of industrial support policies (subsidies for special industries, con-
struction of industrial parks, skills training, etc.) as the core means to promote
the income of farm households has attracted widespread attention, especially in
terms of the impact of the policies on the income disparity of farm households,
which is characterized by the "Matthew effect”" (exacerbating the gap) and the
"universal effect" (narrowing the gap). In particular, regarding the impact of pol-
icies on the income gap between farmers, there is a dispute between the "Matthew
effect" and the "universal effect". This paper takes the industrial support policy
as the research object, aims to identify the net effect of the policy on the income
growth of farm households by utilizing the Fuzzy Discontinuity Regression De-
sign (Fuzzy RDD), and explores its heterogeneous effects on farm households of
different income levels, to clarify the direction of the policy's effect on the in-
come gap. The study deals with the problem of non-complete jumps in the prob-
ability of policy intervention by dividing the treatment group (supported by the
policy) and the control group (unsupported) through the "eligibility cutoff" of the
policy implementation (the level of economic development of the region), and
constructs an RDD model to estimate the policy effect. The results show that the
policy significantly promotes the income growth of farm households, but in terms
of heterogeneity of effects, the income increase effect is expected to be stronger
for high-income farm households (or vice versa). Based on this, this paper com-
bines the mechanism analysis to put forward targeted policy optimization sug-
gestions to provide a reference for improving the precision and fairness of indus-
trial support policies.
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1 Introduction

1.1  Research Background and Significance

1.1.1 Research Background. Rural revitalization strategy is China's strategy to realize
modernization of agriculture and rural areas in the new development stage and solve
the "three rural" problem, which is to revitalize the rural industry, increase farmers'
income to become rich, and realize the overall industrial support policy in the rural
revitalization strategy. Among them, promoting farmers' income is one of the core tasks
of the rural revitalization strategy, which is of key significance for improving farmers'
living standards, narrowing the gap between urban and rural areas, and realizing com-
mon prosperity’. Everywhere is implementing diversified industrial support policies
such as subsidies for specialty industries, guiding farmers to develop value-added spe-
cialty economies for agricultural products, promoting farmers' employment near and in
their localities through the construction of industrial parks, industrial agglomeration to
form industrial advantages, skills training to enable farmers to keep up with the market
trend, and improving farmers' production and management levels, and so on'. However,
due to the different resource conditions, economic development levels, and policy sup-
port in different places, the effects of policies in different places have diverged.

Impact on farmers' income gap In this context, the question of whether the industrial
support policy is more favorable to high-income farmers, the so-called "Matthew ef-
fect", or whether it can promote all farmers to increase their income and reduce the gap
between the policy effect, the "universal effect", has been much debated during the
implementation of the industrial support policy. Whether the policy effect can promote
all farmers to increase income and narrow the gap, i.e., the "universal effect", is highly
controversial in the implementation of industrial support policies. One view is that in-
dustrial support policies are more favorable to high-income farmers, the "Matthew ef-
fect", policy resources can expand the income gap with low-income farmers, for high-
income farmers, more ability to access resources and market information, and more
able to take risks, and another view is that it can promote all farmers to increase their
income. "universal effect", for example, the construction of industrial parks may enable
more low-income households in the neighborhood to obtain job opportunities, improve
their production skills and increase their income through skills training?.

1.1.2 Significance of the Research. This research can theoretically enrich and improve
the theory on industrial policies affecting farmers' economic behavior, and has a better
practical effect in promoting the implementation of the rural revitalization strategy. As
far as the investigation method and survey methodology are concerned, the industrial
support policy has a certain spatial expansion on farmers' income. The advanced em-
pirical design method of regression discontinuity design is adopted to overcome the
endogeneity problem of the existing research, which can better identify the causal effect
of industrial support on farmers' income gap and provide new ideas for theoretical re-
search. The analysis of the impact of industrial support policies on farmers' income can
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reveal the differences in the conditional effects of industrial policies, provide theoreti-
cal support for better formulation of industrial policies, and help to improve the under-
standing of the laws of rural economic development.

To explore the impact of industrial support policies on farmers' income gap from the
practical point of view, and to provide a direct decision-making basis for the relevant
government functional departments to formulate and implement industrial support pol-
icies. Understanding the advantages and shortcomings of the policy in terms of farmers'
income increase and its impact on the type of farmers' income gap, improving the rele-
vance and effectiveness of the policy, truly making the policy benefit the majority of
farmers, promoting the equitable development of rural society, and helping the govern-
ment to implement the industrial support policy according to the different income levels
of farmers in a targeted manner. For farmers, the results of the research let them know
more about the industrial support policy, enhance farmers' policy awareness and utili-
zation rate, and guide farmers to actively develop rural industries and reasonably adjust
their production and management strategies in order to achieve stable income growth.

1.2 Research Objectives and Content

1.2.1 Research Objectives. The purpose of this study is to analyze the impact of indus-
trial support policies to support the comprehensive revitalization of the countryside on
farmers' income increase and farmers' income gap, using regression discontinuity de-
sign method, systematically analyze the magnitude of changes in the level of farmers'
income increase of industrial support policies, the measurement of the total effect of
sustained income increase of the farmers, the narrowing and widening of the income
gap of the farmers' income increase as well as the size of the impact, and specifically
analyze heterogeneity of the different income groups of farm households Impact, in-
depth excavation of the mechanism of industrial support policy, to clarify the factors
affecting the effect of industrial support policy, farmers increase income gap is greater.

1.2.2 Research Content. The focus of this research includes, firstly, to comprehensively
sort out and deeply analyze the background basis, target orientation and direction, main
content, and implementation of the industrial support policy on rural revitalization strat-
egy, and to do the basic work of the follow-up research. Secondly, we should carry out
empirical analysis on the impact of industrial support policies on farmers' income in-
crease and income disparity, design the regression discontinuity design program, con-
struct scientific econometric models, correctly estimate the policy effect, conduct rea-
sonable robustness tests on the policy cross-section and samples, etc., and correctly
select them to ensure that the conclusions of the study are robust and correct. Third, we
should analyze the mechanism of industrial support policies on farmers' income gap by
comprehensively applying the dimensions of industrial development, employment op-
portunities, and resource allocation, so as to reveal the mechanism of the policy effect.
Fourthly, we should summarize the problems in the implementation of industrial sup-
port policies by combining the results of empirical analyses with the mechanism of
action, and explore the effects of industrial support policies. On the basis of the research
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conclusions, in order to realize the role of industrial support policies in increasing farm-
ers' income and narrowing the income gap, we put forward policy suggestions such as
improving the policy implementation mechanism and strengthening the policy support
measures.

1.3 Research Methods and Innovations

1.3.1 Research Methods. This survey mainly adopts Fuzzy RDD to identify the causal
effects of industrial support policies. Fuzzy RDD is based on the information of the
policy cross-section of the policy, which is a quasi-experimental research method based
on local randomization. By using the distinction between the treatment group and the
control group in the implementation of the policy, in order to eliminate the impacts of
other factors on the results that can not be controlled in the design of the ordinary quasi-
experimental research, it can be relatively accurate in estimating the causal effect of the
policy, which is suitable for the allocation of the treatment group in the implementation
of the policy in the case of incompletely strict circumstances. Fully rigorous scenarios
in policy implementation. The problem of non-discrete jumps in the probability of in-
tervention is solved by using cutoffs as an instrumental variable (IV), so as to estimate
the policy effect more robustly. Data collection obtains farm household level infor-
mation and policy information as much as possible, and comprehensively utilizes ques-
tionnaires, official statistics, and other methods. We use questionnaires to obtain first-
hand microdata, and design questionnaires that include a number of contents such as
basic household information, household production and operation, household income
sources and income levels, and awareness of industrial support policies, etc. At the
same time, we make full use of the rural economic statistics and relevant statistical data
of agricultural and rural departments published by the National Bureau of Statistics
(NBS). At the same time, we make full use of the statistical data of rural economy
published by the National Bureau of Statistics and the relevant statistics of agricultural
and rural departments to supplement and validate the questionnaire and other infor-
mation data, so as to ensure that the data sources are reliable and the data are repre-
sentative. The appropriate regression discontinuity model is constructed according to
the econometric model, based on the research purpose and research data. With the ex-
planatory variable farmers' income as the dependent variable, the results of the impact
of industrial support policies on farmers' income gap are obtained through model esti-
mation and arithmetic, controlling the variables of geographic characteristics such as
farmers' family characteristics (farmers' families only have production and operation
characteristics such as the number of laborers and education), land area and other vari-
ables of geographical characteristics as well as variables of the impact of farmers' in-
come such as farmers' income gap (geographic location, economic development).

1.3.2 Points of Innovation. The innovation of this research mainly lies in the research
methodology and research perspective. In terms of research methodology, the use of
regression discontinuity design, which is a relatively novel and effective causal infer-
ence method at present, can more effectively identify the relative regression design and
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the causal relationship between industrial support policies and farmers' income dispar-
ity, thus providing more solid evidence for the research in this field. The use of regres-
sion discontinuity design method, the use of this method for in-depth research is not
much, although the current research is mostly attention to the examination of the rural
impact of industrial policy, but this research is still a great role in the expansion of this
field, is a kind of enrichment of the methodology and experience in this field. In terms
of research perspectives, on the one hand, it considers the total effect of industrial sup-
port policies on farmers' income growth, and on the other hand, from a more micro
perspective, it examines their impact on the widening and narrowing of the gap in farm-
ers' income growth, and considers the heterogeneous impact of farmers at different in-
come levels from the perspective of the income gap as a whole. This kind of research
examining the heterogeneous impact of policies can provide a clearer policy revelation
for the existing research to promote the social equilibrium of the rural society, and has
certain characteristics for the government to formulate more precise and fair industrial
support policies.

2 Theoretical Basis and Literature Review

2.1 Relevant Theoretical Foundation

2.1.1 Industrial Development Theory. The theory of industrial development refers to
the theory of industry as the object of research, to explore the theory and law of indus-
trial formation and development. It includes the theory of industrial structure evolution,
which refers to the fact that the industrial structure is constantly optimized and up-
graded with the improvement of the economic development level, and the industry has
shifted from agricultural development to industrial and service development in the past.
Rural industrial support policies can realize the advanced rural industrial structure by
directing resource elements to industries with development potential, and transforming
the rural industrial structure from traditional agriculture to agricultural product pro-
cessing, rural tourism, rural e-commerce, and so on.

The theory of growth points out that industries or enterprises with good development
prospects and innovation ability in the economic development of a region become
growth poles, generating a polarization and diffusion effect and driving the economic
development of other regions. The industrial support policy of rural revitalization strat-
egy can build growth poles in rural areas, and the growth poles become the gathering
place of capital, technology, talents and other resources in rural areas to form industrial
clusters, and the industrial cluster enterprises collaborate and compete with each other,
which on the one hand, makes the whole industry more competitive, and on the other
hand, creates more jobs and incomes for the farm households.

The theory of industrial association focuses on the study of the association and de-
pendence between industries. There is a wide range of positive and negative industrial
links between rural industries and other industries. Industrial support policies can pro-
mote the development of related industries and industrial linkage.
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2.1.2 Income Distribution Theory. Income distribution theory is a theory that studies
the distribution mode and distribution law of total social income, which is of great sig-
nificance for studying the impact of industrial support policies on the income gap of
farm households. It has three main theories: the theory of distribution according to labor,
which advocates that the income of workers matches their labor contribution. Industrial
support policies in rural industrial development will promote the development of the
labor market in rural areas and enhance the free flow of labor and the labor employment
rate. Farmers use their labor capacity and labor contribution to obtain income from
different sectors.

Factor allocation theory suggests that owners of factors of production (land, capital,
labor, technology, etc.) participate in income distribution based on the contributing fac-
tors. Industrial support policies affect the allocation of rural factors of production and
the structure of income distribution through the rural financial support policies can en-
rich the financing channels of farmers, farmers can invest or start an industry to obtain
part of the capital gains and thus affect the income gap between farmers, that is, more
capital, entrepreneurial ability of the farmers from the development of the industry to
benefit more, and part of the lack of capital, technology farmers can not be from the
development of the industry to increase their income, and the income gap changes.

The theory of redistribution holds that the government redistributes income after the
initial distribution through taxation, social security and transfer payments, and thus
achieves social equity in redistribution. Tax subsidies and financial subsidies in indus-
trial support policies in rural revitalization play the role of redistribution.

2.2 Literature Review

The existing literature has mainly studied the farm household income effects of indus-
trial support policies from the aspects of industrial integration development, digital
technology and rural e-commerce. One is the study of the impact of industrial integra-
tion development on farmers' income. Wang et al. (2024), based on data from agricul-
tural counties in Liaoning and Shanxi, found that rural industrial integration signifi-
cantly promotes the growth of farmers' income through the mechanisms of increasing
the value-added of products, improving short-term agricultural outputs, and lowering
the transaction costs®. Yang et al.'s (2023) study also showed that the development of
rural industrial integration can significantly increase the level of farmers' income, and
there is regional heterogeneity in this effect’. Secondly, the impact of digital technology
and rural e-commerce on farmers' income, Tao Yanping et al. (2025) found that e-com-
merce support policies can raise farmers' income by about 5.36% and narrow the urban-
rural income gap by about 8.86% using national county-level panel data from 2008-
2020%. Deng Ruyuan's (2023) study shows that digital village construction can signifi-
cantly promote farmers' income increase, and this effect is more significant in areas
lagging behind in the development of the digital economy*. Thirdly, the impact of the
policy of returning to the hometown to start a business on the income of farm house-
holds, Zheng Zhaofeng et al. (2023), based on the 2010-2021 National Rural Fixed
Observation Points Survey data, showed that the pilot policy of returning to the
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hometown to start a business significantly improves the level of income of farm house-
holds and reduces the income gap between farm households by increasing the income
of farm households in the production and operation of the farm household and the wage
income of the local workers through two channels>’. Fourth, the synergistic effect of
industrial support policies, Wang Yu et al. (2024) based on the 2005-2019 county sam-
ple data, the study found that the effect of the joint implementation of rural e-commerce
and rural tourism policies is greater than the effect of one of the policies alone, there is
a significant synergistic effect of the policy®. Existing literature is less research on the
"cutoff rule" of industrial support policy and its impact on the income distribution of
farmers, this study will focus on the "cutoff rule" of industrial support policy on the
incentive effect of farmers to participate in industrial support policy and the final effect
of income generation, to provide a reference for the optimization path of industrial sup-
port policy, to provide a reference for the optimization path of industrial support policy.
This study will focus on the impact of the "cutoff rule" of industrial support policy on
the incentive effect of farmers' participation in industrial support policy and the final
effect of income increase, and provide reference and empirical evidence for the optimi-
zation of industrial support policy.

3 Overview of Industrial Support Policies in the Rural
Revitalization Strategy

3.1 Policy System and Main Content

The industrial support policy system in the context of the rural revitalization strategy
involves support policies in many fields, and builds a perfect industrial policy from the
perspective of comprehensively promoting the development of rural industries and in-
creasing farmers' income. These policies include land, fiscal, financial and other areas,
form a linkage effect among each other to jointly create a favorable environment for
rural industrial development.

Land policy is the foundation for the revitalization of rural industries. It has im-
proved the land transfer system, guided farmers to transfer contracted land to new ag-
ricultural business entities in accordance with the law, voluntarily and with compensa-
tion, and implemented large-scale land management and land transfer, which has
helped to improve the efficiency of land transfer, reduce operating costs, introduce new
technologies and management concepts, and improve the level of agricultural modern-
ization. Land transfer in some areas has developed large-scale production bases for
characteristic agricultural products, and the output and quality of agricultural products
have been improved, leading to processing and sales, the extension of the industrial
chain, and an increase in farmers' income. Rational planning of rural industrial land, to
provide development space for new industries and new forms of business, rural e-com-
merce, rural tourism, etc., in line with the planning and industrial land use indicators,
simplify the land use approval process, to provide convenient, to provide land security
for the development of new industries in the countryside, and to guide the investment
of social capital.
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Fiscal policy is the sword of industrial support. The government increases the in-
vestment in rural industries, establishes special development funds, special funds for
the development of agricultural industry focusing on the development of special agri-
culture and science and technology to the countryside, and special funds for the con-
struction of rural infrastructure focusing on the construction of roads and water con-
servancy, etc., to improve the environment for industrial development. The government
implements policies such as direct subsidies (burden reduction), subsidies (guiding the
development of green and ecological agricultural business entities), and interest rate
subsidies (extending the industrial chain to increase added value) for the purchase of
agricultural means of production, which directly and indirectly increase the income of
farmers and enterprises, and promote the development of rural industries.

Financial policy is a guarantee for the revitalization of rural industries. In order to
alleviate the difficult problem of financing rural industries, the government has guided
the financial sector to expand the scale of credit, encouraged commercial banks to in-
novate their financial products and service modes, and developed credit loan products,
such as rural microfinance, that are adapted to the needs of rural industrial development.
Some commercial banks have established cooperation with agricultural enterprises to
carry out the "enterprise + farmer" model of lending, providing farmers with production
capital and enterprises with professional technology and sales channels, thus realizing
a win-win situation. The government has also established an agricultural credit guaran-
tee mechanism to provide guarantees for rural market players, which reduces the credit
risk of the financial sector and enhances the willingness to lend money. Through the
establishment of a sound agricultural insurance mechanism, the government expands
the coverage of agricultural insurance, improves the standard of protection, and devel-
ops insurance products adapted to different agricultural products and breeding varieties,
so as to reduce the risks of natural disasters and market fluctuations on agricultural
production and stabilize farmers' income.

3.2 Status and Characteristics of Policy Implementation

Since the rural revitalization strategy has been widely implemented and effective eve-
rywhere, it also reflects a number of outstanding features.

In terms of the scope of support, the industrial support policy can basically radiate
to all rural areas of the country, from the most developed eastern region to the central
and western regions which can enjoy the support policy. In the eastern coastal areas,
the policy focuses on supporting the development of rural primary, secondary and ter-
tiary industry integration, rural e-commerce, rural leisure tourism, and other industrial
development. In some rural areas of Zhejiang, with its Internet infrastructure, logistics
system and other advantages, rural e-commerce can be developed to promote online
sales of agricultural and sideline products, rural handicrafts, etc., and generate income
and rural economic prosperity for farmers. Policies in the central and western regions
focus on supporting the local development of agricultural industries with regional char-
acteristics, give full play to the advantages of resources, Yunnan flowers, Sichuan spe-
cial fruit industry and other industries in the policy support to develop and grow, and
continue to expand the scale of planting, improve the quality, expand the market, and



654 Y. Zhang

become a pillar of the regional development of the rural economy. In terms of support,
the government has continued to increase support for the development of rural indus-
tries. Government financial inputs have increased year by year, injecting financial sup-
port for the development of rural industries. Statistical data show that the central and
local financial investment in rural industrial development continues to grow at a high
rate, supporting rural infrastructure construction, rural scientific and technological in-
novation, and the cultivation of new business entities in rural areas. Financial institu-
tions are to expand the scale of rural industrial loans, with loan interest rates continuing
to fall, financing periods further extended, and rural industrial development funds fur-
ther easing the pressure. Some counties and districts have set up industrial guidance
funds and risk compensation funds to guide social funds to participate in the develop-
ment of rural industries, broaden financing channels, and improve the utilization rate
of funds. Industry focus, policy based on local resource endowment and development
basis, to guide the development of locally advantageous industries. Areas rich in agri-
cultural resources focus on the development of the agricultural products processing in-
dustry, and improve the added value of agricultural products. Each region emphasizes
the development and expansion of rural industries, such as rural e-commerce, new rural
energy, rural digital economy, etc., which has injected a new impetus into the develop-
ment of rural industries.

3.3  Policy Implementation Case Analysis

This study takes the "Agricultural Industry Township Program" in Shanxi Province as
an example. The implementation of this project is to cultivate the advantageous char-
acteristic industries of townships, promote strong agriculture, rich farmers and beautiful
rural areas, and was established in 2018, the project object is townships with a better
industrial foundation and high potential for industrial development, townships with a
clearer dominant industry, a relatively complete industrial chain, and a better system of
linking up with and bringing to the agriculture, and the way to be adopted is to subsidize
the funds, and the selected townships will be subsidized by the central financial subsidy,
and each township will be subsidized by the central financial subsidy. The selected
townships will be subsidized with central financial award funds of 10 million yuan,
which will be disbursed in two installments; policy support for land, finance and talents;
and technical support from experts and technicians.

4 Principle of Regression Discontinuity Design and Data
Description

4.1 Principle of Regression Discontinuity Design

Regression Discontinuity Design (RDD) is a quasi-experimental method for policy
evaluation and causal inference widely used in economics, sociology, etc., and was first
proposed by Thistlethwaite and Campbell (1960) in their study of the effects of schol-
arships on students' future performance!!!. The idea is to utilize a certain continuous
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Running Variable (Running Variable) to take values at a certain cutoff, to split the ex-
perimental subjects into two categories of those who received the intervention and those
who did not, and to compare the differences in the results of the experimental subjects
on both sides of the cutoff, so as to infer the effect of the policy intervention. Cattaneo
et al.(2019) on the use of regression discontinuity design for the field of policy evalua-
tion a guideline study was conducted'’. Compared to Difference-in-Differences (DID),
which relies on parallel trend assumptions, and Instrumental Variable (IV), which re-
quires exogenous and exclusionary assumptions, RDD's analytical framework is closer
to natural experiments, its identifying assumptions are easier to test, and it is able to
provide reliable inference results under weaker hypotheses causal inference results
(Athey and Imbens, 2017; Cattaneo and Titiunik, 2019)!3'°. Domestic scholars have
applied the RDD method to the evaluation of policy areas such as education, health
care, and poverty alleviation, and found that it is able to identify the net effect of poli-
cies. However, the use of RDD is still immature in the evaluation of policies targeting
rural industrial support, and few policies have been evaluated for their impact on the
heterogeneity of farm household income.

In this paper, the implementation of industrial support policy takes the development
status of a certain place and the income level of farm households as cutoff, i.e., the level
of economic development and land area as continuous variables, and assumes the ex-
istence of a continuous variable X as a running variable, if X > ¢ (c is the value of the
cutoff), the farmers are within the scope of the implementation of the industrial support
policy, which is recorded as the treatment group (D = 1), and if X < ¢, the farmers are
not within the scope of the implementation of the industrial support policy. Lee (2008)
argues that when randomized experiments cannot be implemented, regression discon-
tinuity design can effectively avoid the endogeneity problem of the model and reflect
the causal relationship between variables!'?l. Another attraction of RDD is that its key
assumptions can be easily tested by statistical analysis.

The key assumptions include the continuity assumption and the local randomization
assumption. The continuity assumption states that the conditional expectation function
of factors other than policy shocks that can affect Y at cutoff ¢ is continuous. The ex-
pression is as follows:

limy—er E [Y(0) | X = X]=lim,—c_ E [Y(0) | X = x] (1)

Where Y(0) is the potential experimental outcome when no policy intervention is
applied, i.e., there is no difference between the treatment and control groups at the cut-
off in other situations, which are identical, and the jump in the variable outcome at the
cutoffs occurs only as a result of the policy intervention, and no other factors are in-
volved.

The local randomization assumption means that the variable X cannot be perfectly
controlled to be just above or below the cutoff near the cutoff c. The assignment of the
treatment and control groups is approximately random at the cutoff. Thus, the equilib-
rium between the observable and unobservable attributes of the samples on both sides
of the cutoff can be ensured without selective bias. When the running variable is the
income level of farmers, it is difficult for farmers to control the income level to be just
at the policy cutoff by their individual behavior, so the farmers joining the treatment
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and control groups on both sides of the cutoff are randomized, which is equivalent to
the grouping under the randomized experiment.

Based on the above hypothesis, the regression discontinuity design estimates the
policy effect using the difference in outcome variables of individuals on both sides of
the cutoff. In fuzzy regression discontinuity (FuzzyRDD), the probability of an indi-
vidual being included in the intervention after the running variable takes a value at the
cutoff jumps from some value other than 0 to another value other than 0, e.g., from 0.2
to 0.8, i.e., the policy intervention is not fully consistent with the individual being in-
tervened by the real intervention, and thus, it is commonly used the instrumental vari-
able method (IV) to estimate the policy effect using the cutoff as an instrumental vari-
able. Cutoffs as instrumental variables need to fulfill the following conditions:

Correlation: cutoffs X > ¢ are highly correlated with actual policy participation D
(testable by first-stage regression);

Exogeneity: the local randomization assumption ensures that the cutoffs are uncor-
related with the error term and affect the outcome variable only through the policy in-
tervention.

4.2 Variable Selection and Data Sources

For the impact of industrial support policies on farmers' income and income gap, the
selection of variables plays a decisive role in the validity of the study's findings and the
reliability of the conclusions. The variables selected for this study are as follows:

Core explanatory variable: industrial support policy (Treatment), dichotomous vari-
able. Farmers' jurisdiction has industrial support policies and farmers' actual participa-
tion in industrial support policies takes the value of 1, and vice versa takes the value of
0.

Explained variable:

Farm household income increase: the amount of change in per capita disposable in-
come of a farm household (4/ncome) was used to measure.

The formula is calculated as:

Alncome=Incomepos -Incomep. 2)

Where Income,os denotes the per capita disposable household income after the im-
plementation of the policy and Income,,.. denotes the per capita disposable household
income before the implementation of the policy.

Control Variable:

Farm household characteristics: including the number of laborers in the household
(Labor), reflecting the labor resources of the household engaged in production and busi-
ness activities; the average number of years of education of the labor force (Education),
reflecting the quality and skill level of the household's labor force; the size of the house-
hold population (Population), taking into account the household's burden of consump-
tion and the effect of the economic scale; whether or not any member of the household
is engaged in non-agricultural work (Non-agri), which measures the degree of diversi-
fication of the household's sources of income, with yes being 1 and no being 0.
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Variables of production and operation characteristics: Land, which refers to the size
of the operating land area; inputs covering seeds, fertilizers, pesticides and other means
of production, reflecting the cost and intensity of agricultural production; and whether
to adopt new agricultural technology, reflecting the level of science and technology and
innovation capacity of agricultural production, with yes as 1 and no as 0.

Regional characteristic variables: regional economic development level
(GDP_percapita) to the per capita gross domestic product as a measure, on behalf of
the regional economic strength and the advantages and disadvantages of the develop-
ment environment; regional transportation convenience (Traffic) to the nearest county
(town) distance, highway mileage, etc. as an indicator, on behalf of the convenience of
regional transportation infrastructure, related to the transportation, sales of agricultural
products and the development of rural industries.

The data for this study mainly come from the following channels: first, stratified
sampling (based on the level of regional economic development and income stratifica-
tion) selects representative rural areas to ensure that the sample covers typical farm
households in both policy-covered and non-covered areas. Questionnaires were con-
ducted in the form of online surveys on farm households, and a total of 1,300 question-
naires were obtained, with 1,072 valid questionnaires (invalid questionnaire exclusion
criteria include missing key variables and logically contradictory answers), and the
questionnaires covered the above variables; secondly, township statistical data, which
were collected by reading the publicly available data on the websites of the relevant
governmental departments, and relevant data on the economic development, industrial
status and employment status of the township; and thirdly, policy documents and ar-
chives. Policy documents and archives, collecting policy documents, project declara-
tions, acceptance reports and other materials of the province's Agricultural Industry
Strengthening Township Project to understand the implementation of the policy and the
form of the "cutoff rule". According to the "Shanxi Province Office of Agriculture and
Rural Affairs Office on the establishment of the 2024 National Agricultural Industry
Integration Development Project Pool Notice" (2023), one of the criteria for the identi-
fication of strong towns in the agricultural industry is that the per capita disposable
income of rural residents is higher than the average level of the county in which it is
located by more than 10%, and according to the calculation of the set cutoff rules for
the townships where the per capita GDP of the region is higher than 40,000 yuan per
annum.

5 Empirical Results and Analysis

5.1 Data Descriptive Statistics

Descriptive statistics of the collected data can roughly understand the data distribution
of the main variables, the correlation between each variable, the basic characteristics of
the data, etc., and provide information reference for the empirical analysis later. The
descriptive statistics of the main variables are shown in Table 1:
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Table 1. Descriptive Statistics

N  Mean Std. pevia— Minimum Maximum
tion
Core\i’;fii’eawry Treatment 1072 0.64 048 0 1
Explained Variable Delta Income 1072 1113.5 951 -1123 2953
Labor 1072 3.2 1.2 1 7
Education 1072 7.8 24 0 16
Population 1072 4.5 1.5 1 10
Non - agri 1072 0.72 0.45 0 1
Control Variable Land 1072 6.5 8.7 0.5 63.4
Input 1072 17621 10787 552 64818
Technology 1072 0.43 0.5 0 1
GDP _percapita 1072 4.7 1.9 2.5 10.6
Traffic 1072 3.8 1.2 1 5

From the household industrial support policy variable, the mean value is 0.65, that
is, 65% of the farm households in the sample enjoy industrial support policy, indicating
that the prevalence of industrial support policy in the sample area is 65%. The mean
value of the increase in per capita disposable income of farm households is 1113.5, and
the standard deviation reaches 951, indicating that the increase in per capita disposable
income of farm households is highly variable, and the gap between the maximum value
and the minimum value is large, which may be related to the farm households, the
household industrial support policy, and other factors. And it is necessary to further test
whether there is an effect of the household industry support policy on the income of
farm households.

Among the household characteristics variables, the average level of the number of
laborers in farm households is 3.2, and the average level of the average number of years
of education of laborers is 7.8, which shows that there is a certain degree of variability
in the labor resources and quality of laborers in farm households. The average level of
the number of family members is 4.5, and the average value of whether the family
members are engaged in non-farm work is 0.72. There is diversity in the number of
family members and sources of income in farm households.

For the production and operation characteristic variables, the mean value of land
operation area is 6.5, the mean value of agricultural production input is 17,621, and
whether or not to use new agricultural technology is 0.43, that is, there are differences
in the scale of agricultural production and operation, agricultural production input, and
the use of agricultural production technology of farm households, which will affect the
growth of income.

Regional characteristic variables, the average value of regional economic develop-
ment level (GDP_percapita) is 4.7, and the average value of regional transportation



The Dual Effects of Industrial Support Policies on Farmers’ ... 659

accessibility is 3.8, there are differences in regional economic development level, and
regional transportation accessibility, which leads to regional differences in the cross
terms of industrial support policies have an impact on the income increase of farm
households as well as income disparity.

Through the descriptive statistical analysis of the main variables, the basic situation
of the data and the differences between the variables are preliminarily judged to provide
important information reference for the following in-depth analysis of the impact of
industrial support policies on the income increase and income gap of the farm house-
holds, and to find the problems and outliers in the variable data, to provide information
guidance for the data cleansing and data processing, and at the same time, through the
descriptive statistics to the economic situation of the rural areas and the farm house-
holds to have an intuitive understanding of the economic behavior. Economic behavior
through descriptive statistics to have an intuitive understanding and lay the foundation
for the following research.

5.2  Estimation Results of Fuzzy Regression Discontinuity Model

The fuzzy regression discontinuity design method is used to estimate the effect of in-
dustrial support policies on the income growth and income gap of farm households, and
the model is set as follows:

Yi=a+tD;i+ pXi+ yXi X Di + Y s0iZii + € 3)

Where ¥; is the change in per capita disposable household income for farm house-
hold i ; D; is a dummy variable for industrial support policy participation, which in the
fuzzy case is a probability measure of policy participation; t is the average treatment
effect of policy participation on the amount of change in income, and the coefficient of
core concern; JX; is a running variable (e.g., continuous variables such as regional GDP
per capita); B and y are coefficients on the running variable and its interaction term with
policy participation; Z; is the kth control variable and Jy is its coefficient; €; is the ran-
dom error term.

The basis of the model is to separate the causal effect of policy participation by using
the continuous variation of running variables with fuzzy cutoff rules, and accurately
estimate the impact of policy on farmers' income after controlling for other variables,
which is in line with the logic of fuzzy regression discontinuity for identifying causal
relationships.

Table 2. Sample situation and parameters of RDD data

Parameter Value
Cutoff 4
Bandwidth 0.5
Kernal Function triangular

N on the leftside 383
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N on the rightside 689
N 1072
Order 1

Table 3. Summary of RDD results

Method Coef. Std. Err. z p 95% CI
Conventional 815.691 184.481 4.422 0 454113 ~ 1177.268
Bias-Corrected 528.8 184.481 2.866 0.004 167.223 ~ 890.377
Robust 528.8 376.373  1.405 0.16 -208.877 ~ 1266.478
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Table 4. Regression analysis results

Unstd. Std.

Coof coop | SWLEm ) 95% CI
Constant 191375 ° 120.043  -6.009  0.000%* 49856%69546
0.0 [Ref] - - - - - -
Treatment 876.438 0443 50948 17203  0.000%*  776.582 ~976.293
Labor 0.804  -0.001 16915  -0.048  0.962 -33.956 ~ 32.349
Education 36.29 0.093 20.603  1.761  0.078 -4.091 ~ 76.672
Population 22003 -0.031 13.667  -1.466 0.143 -46.817 ~ 6.757
Land 53656 0483 10451 5134  0.000%*  33.172 ~74.140
Input 0.002 0.027  0.008 0324  0.746 0.012~0.017

GDP_percapita 42.958  0.075 14.742 2914  0.004**  14.064 ~ 71.852
R2 0.644

Adjusted R 2 0.642

F F (7,1064)=274.996,p=0.000

D-W Value 2.122

Notice: Dependent Variable = Delta_Income
* p<0.05 ** p<0.01

The sample situation, the parameter of RDD data and summary of regression results
are shown in Table 2 and Table 3. After using Bias-Corrected, we estimated the treat-
ment effect to be 528.8 units, which was statistically significant at a 95% confidence
level.

Graphical analysis is an important part of the regression discontinuity design, which
provides a simple and transparent way to observe the impact of industrial support pol-
icies on the income of farm households in different levels of economic development.
Therefore, in this paper, the empirical results are visualized in Fig. 1 and Fig. 2 by
plotting scatter plots and fitting curves. The RD plot confirms that there is no abnormal
data accumulation near the cutoffs, which satisfies the assumption of local randomness
of RDD, and the jumps are obvious at the cutoffs of all graphs, which supports the
existence of a treatment effect. Meanwhile, the curve trend in the quadratic and cubic
fitting graphs is consistent with the linearity, less affected by the outliers, and there is
no sign of model misspecification, which supports that the regression results are robust.

In terms of farm household income improvement, the standardized coefficient of
industrial support policy (Treatment) is 0.443, and it is significantly positive at the 1%
level, which indicates that under the control of other influencing factors, the per capita
disposable income of farm households subjected to industrial support policy increases
by an average of 1,187 yuan compared with those who are not subjected to industrial
support policy, which directly illustrates the positive and positive effect of industrial
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support policy on farm households' income improvement. This directly indicates that
the industrial support policy has a positive impact on the income improvement of farm-
ers, and the positive policy impact is significant. It verifies that the effect of industrial
support policies on income enhancement is correct. The financial, technological and
market assistance provided by the policy prompts farmers to optimize their production
structure, enhance their production capacity and increase their income.

This analysis includes fixed class data(as depicted in Table 4), which is treated as a
dummy variable by default, and its item 1 is taken as the reference item. The regression
coefficient value of Treatment is 876.438, and presents a 0.01 level of significance
(t=17.203, p=0.000<0.01); the regression coefficient value of Land is 53.656, and pre-
sents a 0.01 level of significant (t=5.134, p=0.000<0.01); the regression coefficient
value of GDP_percapita is 42.958 and presents 0.01 level of significance (t=2.914,
p=0.004<0.01). The analysis indicates that industrial support policies, land operation
area, and regional economic development level will have a significant positive impact
on the amount of change in per capita disposable income of farm households.

From the estimation results of the regression discontinuity model, the promotion of
farm household income increases through industrial support policies has a certain pos-
itive impact on the strategy of rural revitalization, and provides positive policy effect
support for rural revitalization. Control variables have a certain role in poverty reduc-
tion of farmers' income increase, industrial support policies, land operation area, re-
gional economic development level and farmers' income increase are positively corre-
lated, indicating that obtaining industrial support, land operation scale and the eco-
nomic development situation of the region in which they are located have a relevant
impact on farmers' income increase.

5.3 Robustness Test

In order to ensure the reliability and robustness of the estimation results of the regres-
sion discontinuity model, this paper carries out the following aspects of the robustness
test.

First, change the bandwidth and polynomial order for the test, adjust the size of the
bandwidth to 0.4, 1.0 and 1.5, change the polynomial order of the running variables to
the second order, and rerun the regression estimation. The results show that the coeffi-
cients of the policy participation variables are basically consistent with the baseline
regression in terms of direction and significance, although there are small fluctuations
in the coefficients, and the coefficients change in direction and magnitude as expected,
which suggests that the study is robust under different estimation methods.

Second, a placebo test was conducted. Multiple pseudo-cutoffs are randomly set for
regression discontinuity estimation at non-actual policy cutoffs such as 30,000
yuan/person and 50,000 yuan/person, and the regression process is repeated. Multiple
randomly set pseudo-cutoffs for estimation show that the industrial support policy does
not have a significant impact on the income growth and income gap of farm households
at the pseudo-cutoffs, while it is significant at the real cutoffs, which fully verifies the
robustness of the benchmark regression results.
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Based on the various types of robustness tests mentioned above, the robustness and
degree of reliability of the empirical findings on the impact of industrial support poli-
cies on farm household income and income disparity are verified from multiple dimen-
sions, enhancing the credibility of the research findings and laying a solid evidence
base for the subsequent policy revelations.

5.4  Analysis of the Impact of the Policy on the Income Gap of Farm
Households

Comparing the distribution of the amount of change in the per capita disposable income
of farm households, it is found that the mean value of the amount of change in the
income of the treatment group (with a high probability of being supported by the policy)
is higher than that of the control group, and the income growth of the high-income farm
households within the treatment group is more pronounced, which preliminarily implies
that there may be a heterogeneity of the policy that affects income gap.

Table 5. Quantile regression results

Quantile Reg. Coef.  Std. Err. t P 95% CI
0.25 1046.000 63.360 16.509 0.000** 921.676 ~ 1170.324
0.50 1118.976 55.278 20.243 0.000%* 1010.510 ~ 1227.442
0.75 1176.000 78.273 15.024 0.000** 1022.415 ~ 1329.585

Notice: * p<0.05 ** p<0.01

Further quantile regression (as shown in Table 5) finds that the policy's promotion
of income growth (with larger coefficients) for high-income quantile farm households
(75th percentile) is significantly stronger than that for low- and middle-income quantile
farm households (e.g., 25th percentile, 50th percentile), which verifies, from the point
of view of different income strata, the policy's "Matthew effect," that is, it is more pro-
nounced in the high-income farm household's The promotion of income increase is
more obvious, leading to the widening of the income gap.

6 Conclusion and Policy Recommendations

6.1 Summary of Research Conclusions

This study adopts the approach of regression discontinuity design to further analyze the
impact of industrial support policies on farm household income growth and income gap
under the rural revitalization strategy, and draws the following conclusion: industrial
support policies have a significant positive impact on farm household income growth.
From the validation of the regression equation, it can be seen that when the influence
of other factors is not taken into account, the per capita disposable income of farm
households enjoying the supporting policy has significantly increased by 281.9% com-
pared with that of those who do not enjoy the supporting policy. Through the policy
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financial support, technical support and marketing support, the farmers are driven to
change their production and management mode and improve labor productivity, thus
increasing their income.

The industrial assistance policy has exacerbated the income gap between farm
households to a certain extent. Although the implementation of the policy has helped
the development of rural industries, it has failed to benefit farm households with differ-
ent income levels in a balanced manner. Low and high-income farmers with sufficient
funds, mature industry chain and extensive network resources, can more efficiently use
the policy dividends to expand sales channels, expand the scale of operations, to
achieve rapid growth in income; while low-income farmers due to the lack of capital
investment, technical support and market experience, it is difficult to effectively partic-
ipate in the e-commerce industry, only to maintain the traditional business model, slow
growth in income, resulting in a gap with the high-income farmers' income is constantly
expanding.

6.2  Policy Recommendations and Optimization Measures

Based on the above conclusions, in order to further improve the implementation effi-
ciency of the industrial support policy and ensure the sustainable growth of farmers'
income and the continuous reduction of the income gap, the following policy insights
are proposed: at the level of the policy adjustment direction, further clarifying the re-
gional differentiation and industrial specialization, and giving targeted industrial sup-
port policies for the differences in the stages of economic development and industrial
foundations between the east, west and central regions. The eastern region focuses on
industrial innovation, high-end industrial development, further improving industrial
competitiveness, and promoting the development of high levels of farm household in-
come; the central region focuses on helping policies for industrial upgrading, fostering
the development and growth of industrial clusters, and improving the policy's role in
regulating the income gap; the western region focuses on infrastructure construction,
cultivation of the industrial base, strengthening the policy support, and actively intro-
ducing foreign investment and talents to drive industrial development and improve farm
household income. The western region focuses on infrastructure construction and in-
dustrial foundation cultivation, strengthens policy support, actively introduces foreign
investment and talents, and promotes industrial development to raise the income of
farmers. Combined with regional resource endowment conditions and industrial com-
parative advantages, this supports the development of local specialty industries, avoids
homogeneous industrial competition, and improves industrial competitiveness and sus-
tainability.

In terms of the focus of assistance, strengthen the assistance for new rural industries
and low-income farming households. Strengthen the help for new rural industries such
as rural e-commerce, rural tourism, new rural energy, etc., improve the infrastructure
construction of the industry, increase the technical training, marketing and promotion
of the industry, etc., accelerate the development of the new rural emerging industries,
broaden the income channels of farmers, strengthen the development of low-income
farmers, through the development of help, industrial poverty alleviation, strengthen the
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low-income farmers in terms of capital, technology, employment, etc., to make low-
income farmers better integrate into the development, so that the low-income farmers
can better integrate into the development of the industry. , so that low-income farming
households can better integrate into industrial development, quickly realize income in-
creases and narrow the income gap. It has strengthened the training and introduction of
rural industrial personnel, upgraded the quality and skills of farmers, and provided tal-
ent support for industrial development.

Improvement of the policy includes the soundness of the policy implementation
mechanism, policy coordination and cooperation, policy implementation and imple-
mentation of the supervision and inspection mechanism, strengthen the tracking of the
implementation of the policy to understand the problems found in a timely manner to
ensure that the implementation of the realities to the farmers; to strengthen the openness
and fairness of the implementation of the policy to improve the policy, to avoid the
policy of rent-seeking and policy unfairness; to strengthen the coordination of the pol-
icy on the financial, financial, land, science and technology departments to form Policy
synergy; fiscal policy to strengthen the policy of rural industrial development input, the
transfer of capital investment; financial policy financial products and services innova-
tion, to provide funds for the development of rural industries; land policy to protect the
land for the development of rural industries; science and technology policy to
strengthen the agricultural science and technology innovation and popularization, to
increase the scientific and technological content of the development of rural industries
and so on.

6.3  Research Shortcomings and Prospects

This study has deficiencies in data, model, research scope, etc. Some data may have
sample bias, missing data, etc., which affect the generalizability and accuracy of the
research results. The follow-up study can expand the sample size and use scientific
sampling methods to increase the representativeness of the data.

The current study only selected the "Agricultural Industry Township Program" in
Shanxi Province as a sample, and the universality of the conclusions is yet to be tested.
In the future, the sample space can be further expanded, and comparative studies can
be carried out in different geographic regions and different types of industrial support
policies, so as to enhance the universality of the conclusions. Second, there are more
studies on the current effect of industrial support, but not on the long-term effect. In the
future, we can use panel data to track the whole process of changes in farmers' income
and explore the long-term effects of industrial support. Third, this study is not sufficient
to analyze the mechanism of industrial support affecting farmers' income. In the future,
we can further explore the mechanism, such as studying the impact of different financial
subsidies and different forms of technical training on farmers' income and exploring
the interaction mechanism between them on farmers' income. Fourth, this study does
not analyze the income distribution effect of industrial support policies well enough. In
the model, although the regression discontinuity can effectively solve the endogeneity
problem, at the same time the model has too many assumptions and cannot take into
account other influencing factors. Later on, we can consider combining this paper with
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the empirical methods of other related studies (e.g., double-difference method, propen-
sity score matching method, etc.) for comparative analysis, so that the research conclu-
sions can be more robust; we can consider using more comprehensive indexes of in-
come distribution, such as the generalized entropy index, Atkinson's index, etc., to carry
out the research, to examine the income group impact effects of industrial support pol-
icies, the impact effects on the inequality of total income, and so on.
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