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From the perspective of rural household income, this paper discusses the relationship
between the proportion of land transfer proceeds for rural development and the
debt risk of rural households and carries out the empirical testing by using a two-
way fixed-effects model based on the data from the Chinese Household Finance
Survey (CHFS) and the data matching the prefecture-level city data. The study
suggests that the debt risk of rural households can be inhibited significantly in
case of an increase in the proportion of proceeds from land transfer supporting
rural development, and there is a "U"-shaped relationship between the proportion
and the risk, which indicates that the proportion should be controlled reasonably
to maximum the use efficiency of land transfer fund, and according to the system
analysis, the increase in the proportion can enhance the debt-repayment ability
of the rural households and reduce their debt risk by increasing their transfer
income and agriculture income. Moreover, thus, this paper is of great importance
for resolving the debt risk of rural households, consolidating the achievements
of poverty alleviation, preventing large-scale relapse into poverty, and promoting
rural revitalization.

KEYWORDS

proceeds from land transfer, funds for agriculture, rural households, debt risk, two-
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1 Introduction

With the development of the economy and society, enhancement of the financial
availability of rural households, and their increasing demands on funds, the debt scale of rural
households in China is growing particularly rapidly, and thus, it is self-evident that they have
a high debt risk. In particular, according to CHFS data 2019, with respect to the liability
average, the average debt of rural households was RMB 41195 yuan, whereas that of urban
households was RMB 106609 yuan, so that the average debt of rural households is much lower
than that of urban households. However, from the perspective of repayment pressure, the

01 frontiersin.org


https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fsufs.2024.1428897&domain=pdf&date_stamp=2024-10-24
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1428897/full
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1428897/full
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1428897/full
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1428897/full
https://www.frontiersin.org/articles/10.3389/fsufs.2024.1428897/full
mailto:mazhidaedu@163.com
https://doi.org/10.3389/fsufs.2024.1428897
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://doi.org/10.3389/fsufs.2024.1428897

Zhu et al.

debt-to-income ratio! of rural residents was 147%,? and that of urban
residents was 125%, so that the debt pressure of the rural households
is much higher than that of the urban households, a situation similar
to that observed in countries like India (Reddy et al, 2020a).
Therefore, the debt risk has been a real problem that many rural
households have to face.

The debt is a double-edged sword. When the debt risk is under
control, a loan can meet the capital needs of rural households in
production and operation to a certain extent and promote the growth
of rural household income and is of great significance for consolidating
the achievements of the poverty alleviation and promoting rural
revitalization. However, if the debt scale is too large, the rural
households have to reduce the income for consumption, so as to
further lead to shortage of domestic demand. Meanwhile, if the debt
scale of rural households grows rapidly, the saving rate of residents
sector in China will be reduced, resulting in decline of investment rate
and slowdown of economic growth and other problems. Furthermore,
it will be more difficult to prevent and control the debt risk, thus
aggravating the possibility of systemic financial risks in China
(Cynamon and Fazzari, 2011). As a result, it is very important to
prevent and resolve the debt risk of the rural households.

According to existing researches, the land finance is an important
cause of debt risk of the rural households. The local governments
always return the proceeds from land transfer® to industrial enterprises
in a certain form (Fan, 2015), leading to some disadvantages in the
distribution form of proceeds from land transfer and aggravate the
debt risk of rural households. On the one hand, the distribution form
that partial proceeds are returned to the industrial enterprises has
resulted in a relatively low proportion of proceeds from land transfer
for agriculture, so that the compensation obtained by the rural
households who have lost their land is far lower than the net income
of land incurred in the Land Demising (bidding, auction, and listing)
Institute, and thus, it is hard to guarantee their future production and
life to aggravate their debt risk (Jiang and An, 2015). On the other
hand, the distribution form that partial proceeds are returned to the
industrial enterprises has caused great financial pressure on the local
governments, so that the governments are driven to obtain financial
revenue by raising the price of commercial and residential lands so as
to supplement the financial gap, thus resulting in rise of housing prices
(Li and Hua, 2018). When the housing price rises, rural households
will undertake more debt for purchasing the house to increase the debt
burden and risk of breach of contract (Ryan et al., 2016). Therefore,
the unreasonable distribution of the proceeds from the land transfer
is a critical cause of debt risk for rural households. It can be seen that

1 Debt-to-income ratio: This is a measure of how much debt a household
has compared to its income. It is calculated by dividing total debt by total
income. A lower ratio indicates a lower debt burden relative to income, while
a higher ratio suggests a higher debt burden.

2 The types of rural household debt mainly include agricultural debt, housing
debt, medical debt, industrial and commercial debt, shop debt, vehicle debt,
other non-financial asset debt, educational debt, and credit card debt. Among
these, the total amounts of agricultural debt, housing debt, and medical debt
account for approximately 80% of the total rural debt.

3 Land transfer is defined as the conversion of farmland to other uses (such
as commercial or industrial), with a portion of the proceeds allocated for the

development of agriculture, rural areas, and farmers

Frontiers in Sustainable Food Systems

10.3389/fsufs.2024.1428897

the essence of the debt risk of rural households is the risk of financial
and resource distribution mechanisms, rather than the risk of financial
speculation (Lan, 2021). So, is there a new financial and resource
distribution mechanism to resolve the debt risk of rural households?

In 2020, President Xi Jinping pointed out that more land value-
added revenue should be spent on “Agriculture, Rural areas, and Rural
residents” to resolve the problems, such as the land value-added
revenue that is taken from agriculture is used to the city, and the
capitals for rural revitalization is not enough. In the same year, the
CPC Central Committee and State Council introduced the “Opinions
on Giving Priority to Supporting Rural Revitalization by Adjusting
and Improving the Scope of Use of Revenue from Land Sale;” in which
the revenue from land sale is considered as the most reliable source of
capitals for rural revitalization. In combination with the important
comments of President Xi and the spirits of the important documents
issued by CPC, a new distribution mechanism of proceeds from land
transfer is forming. Can the debt risk of the rural households
be reduced by increasing the proportion of land transfer proceeds for
rural development with such new mechanism? What is its function
mechanism? Is there a significant difference in the influence of
different proportions on the debt risk of the rural households?

Although existing research has provided us with valuable insights,
there remain some critical issues that have yet to be clearly addressed
in the current literature, leaving research gaps. On one hand, although
several studies have extensively explored the impact of financial
support for agriculture, rural areas, and farmers within the general
public budget, these studies have not deeply investigated the specific
role of land transfer proceeds in supporting rural development and
their impact on rural household debt risk. On the other hand, while
theoretical analyses and empirical studies based on national data have
made some progress, empirical research based on micro-level data
regarding land transfer proceeds supporting rural development is still
insufficient. Moreover, although the impact of financial literacy and
social capital on rural household debt risk has received widespread
attention, empirical studies on the impact of land transfer proceeds
supporting rural development on rural household debt risk still need
further verification.

Therefore, in order to verify the relationship between the
proportion of land transfer proceeds for rural development and the
debt risk of rural households, this paper selects the CHFS data to
match the prefecture-level city data and carries out the empirical test
by the two-way fixed-effects model. The test result reflects three
points as follows. First, the debt risk of rural households can
be significantly inhibited by increasing the proportion of land transfer
proceeds for rural development. Second, there is a “U”-shaped
relationship between the proportion and the debt risk, which suggests
that the proportion should be controlled reasonably to maximize the
use efficiency of the capital for land transfer. Third, the mechanism
system shows that the proportion can enhance the debt repayment
ability and reduce their debt risk by increasing the transfer income
and the agriculture income of the rural households.

4 Two-way fixed-effects model: This is a statistical method used to analyze
data that changes over time. It controls for factors that are constant within
groups (such as households or regions) and over time, helping to isolate the

true effect of the variable of interest.
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Compared with the existing literature, there are some marginal
contributions of this paper as follows. First, with respect to the
research topic, this paper, from the prospective of the funds for
supporting rural development from the proceeds from land transfer,
discusses the comprehensive impact of the proportion of the proceeds
of land transfer for agriculture on the debt risk of the rural households,
which effectively supplements the relevant theoretical researches on
household debt and non-tax income. Second, with respect to the
research sample, we manually collect the relevant data such as
expenditure of proceeds from land transfer in the government fund
budget in the budget report of prefecture-level cities, so as to lay a
foundation for accurately identifying the influence of the proportion
of land transfer proceeds for rural development on debt risk of the
rural households.

The remaining parts of this paper are arranged as follows. The
second part describes the institutional background and theoretical
hypothesis, which mainly introduces the reform process, theoretical
basis, and research hypothesis of the distribution system of the
proceeds from land transfer; The third part illustrates the research
design, including model setting, variable selection, data source, and
descriptive statistics; The fourth part is the empirical results and
analysis, including benchmark regression results, mechanism test, and
robustness test; and the last part is the research conclusions and
political suggestions.

2 Institutional background

Since the reform of the distribution system of the proceeds from
land transfer, it has gone through such three stages as sharings of land
transfer proceeds of central and local governments, defining the
income and expenditure scope of the land transfer, and tendency of
land expenditure onto support rural development (Xu et al., 2020). In
the first stage, 48% of the proceeds from the land transfer is used as
the fixed income of local finance mainly for urban construction and
land development,’ but the farmers do not directly benefit from the
huge earnings brought by land-transferring fees. At the same time,
local governments have considerable autonomy in land transfer. In
order to obtain huge proceeds from land transfer and develop the local
economy, the local governments obtain the right to use agricultural
lands through illegal expropriation and occupation of agricultural
lands, which harms the interests of the farmers.

The State Council Office clarified the scope® in the second stage.
However, on the one hand, the net income after deducting the costs is

5 Refer to the Information Office of The State Council's Press Conference
on Adjusting and Perfecting the Use Scope of Land Transfer Income. Website:
http://www.gov.cn/xinwen/2020-09/24/content_5546664.htm.

6 In 2006, the Notice of the General Office of the State Council on
Standardizing the Management of Revenue and Expenditure on the Transfer
of Use Rights of State-owned Lands stipulated that the scope of expenditure
for supporting agriculture includes the provision of agricultural land
development funds, social security expenditure for supplementing the land-
expropriated farmers, subsidy expenditure for maintaining the original living
standards of land-expropriated farmers and expenditure for rural infrastructure

construction.
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low because the land transfer income includes the costs of related land
development taxes such as paid use fees of land and land value-added
tax. Statistically, China’s land transfer income racked up RMB 28
trillion yuan from 2013 to 2018. After deducting the cost expenditure,
the land transfer income was RMB 5,400 billion yuan, accounting for
19% of the land transfer income, of which RMB 1,850 billion yuan was
used for agriculture and rural areas, accounting for only 34%of the
land transfer income.” On the other hand, local governments have
different implementation standards, and thus, it is difficult for the
central government to estimate related information, such as the
transfer costs of the local lands, so it is difficult to supervise the
management and use of land transfer fees. Therefore, although the
central government constantly emphasizes that the land-transferring
fee is “taken from agriculture and used for agriculture,” its proportion
used for agricultural and rural development is still low.

In the third stage, the proceeds from land transfer become the
most reliable source® of capitals for rural revitalization. In 2020,
President Xi Jinping pointed out that more land value-added revenue
should be spent on “Agriculture, Rural areas, and Rural residents” to
resolve the problems, such as the land value-added revenue is taken
from agriculture but used to the city, and capital for rural revitalization
is not enough. Meanwhile, the 14" Five-Year Plan in China has
proposed that the proportion of land transfer proceeds for rural
development should be more than 50% at the end of the Plan. With
the reform of the distribution system of the proceeds from land
transfer, the proportion of the capitals from the proceeds for
agriculture also further increases, which is beneficial to the
improvement of agriculture and rural development, raise of income
of the rural households, enhancement of the ability of the rural
households to response the risk, so as to fully promote the
rural revitalization.

3 Theoretical hypothesis

The distribution mechanism of the proceeds from land transfer is
changing from “taking from the agriculture but mainly being used for
the city” to “taking from the agriculture and also being used for the
agriculture” to gradually increase the proportion of land transfer
proceeds for rural development. Then, can the increase in the
proportion resolve the debt risk of the rural households? If it can, what
is its function path? Then, this paper will answer these two questions
in detail from the perspective of the income of rural households.

The expenditure of the proceeds from land transfer on supporting
rural development includes such four parts as funds for agricultural
land development, social security expenditure on land-expropriated
farmers, subsidy expenditure on maintaining the original living
standards of land-expropriated farmers, and expenditure on rural
infrastructure construction; among them, the funds for agricultural

7 Refer to the Information Office of The State Council's Press Conference
on Adjusting and Perfecting the Use Scope of Land Transfer Income. Website:
http://www.gov.cn/xinwen/2020-09/24/content_5546664.htm.

8 1In 2020, the CPC Central Committee and State Council introduced the
"Opinions on Giving Priority to Supporting Rural Revitalization by Adjusting

and Improving the Scope of Use of Revenue from Land Sale.”
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land development are mainly used for construction and protection of
basic farmlands, consolidation and reclamation of agricultural lands,
and improvement of agricultural production conditions. An increase
in the proportion of supporting rural development by the proceeds
from land transfer can reduce the debt risk of rural households by
raising the transfer income and agricultural income of
rural households.

First of all, the increase in the proportion of supporting rural
development by the proceeds from land transfer can raise the transfer
income of rural households. The increase in the proportion has raised
funds for subsidizing the expenditure of the land-expropriated
farmers on social security and maintaining the original living
standards of the land-expropriated farmers, so that the rural
households can obtain more transfer incomes (Lu, 2023). Specifically,
the funds for subsidizing the expenditure of the land-expropriated
farmers on social security are mainly used for subsidizing the payment
of the rural households to social insurance, such as old-age insurance,
and the government pays the old-age insurance fees for the land-
expropriated rural households at one time or several times. As the
pension benefits are determined according to the insurance payment
level, increase in funds for subsidizing such expenditure of the land-
expropriated farmers improves their payment level of old-age
insurance to increase their transfer incomes such as pensions (Hu
et al, 2023). The subsidy expenditure on maintaining the original
living standard of the land-expropriated farmers is a minimum
guarantee for the farmers in short time, which is used to maintain the
stability of rural household incomes, and the financial expenditure
becomes the transfer income of rural households to directly increase
the rural household income (L.u, 2023).

Second, the increase in the proportion of supporting rural
development by the proceeds from land transfer can raise the
agricultural income of rural households. The increase in the
proportion is conducive to the raise of the expenditure funds for
agricultural land development and rural infrastructure construction,
among which the funds for the agricultural land development are
mainly used for construction and protection of the basic farmland,
consolidation and reclamation of the agricultural lands, and
improvement of the agricultural production conditions. The increase
in the funds for agricultural land development has many affects. First,
it is conducive to expanding the protection funds for basic farmland
construction and ensuring a relative stable income source of the rural
households (Liang and Wang, 2021); second, consolidation and
reclamation of the agricultural lands has a strengthened support, so as
to promote the large-scale operation of agriculture, and expand the
agricultural income sources of rural households (Luo et al., 2023);
Third, it is conducive to improving the agricultural production
conditions, accelerating the development of agricultural
modernization and improving total factor productivity of agriculture
to promote the growth of the agriculture income of the rural
households (Das, 2016; Reddy et al., 2020b). Generally speaking, the
increase in the proportion can enhance the internal foundation of
agricultural production and operate through raising the funds for
agricultural land development so as to realize the increase in the
agricultural income of the rural households.

The expenditure on rural infrastructure can be divided into
expenditure on economic infrastructure and on social infrastructure
(Jin, 2012). The former is mainly used for rural water conservancy,
roads, electricity and other engineerings; the increase in this
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expenditure can improve the external environment of the agricultural
production and operation faced by rural households, reduce the
production cost of the rural households, and improve the total factor
productivity of the agriculture (Jain et al., 2009). The latter is mainly
used for the construction of rural medical care, education, and health.
The increase in this expenditure can improve the soft environment in
which labor capitals are located, accelerate the accumulation of
agricultural and rural labor capitals, so as to improve the willingness
and intensity of rural households to the new technologies (IMa and
Feng, 2013), thus improving the total factor productivity. The
improvement of the total factor productivity is beneficial for rural
households to obtain higher yield® in agricultural production and
operation activities so as to increase their agricultural income (Zhang
and Fan, 2023).

Based on the above analysis, the increase in the proportion of
supporting rural development by the proceeds from land transfer can
raise the transfer income and agricultural income of rural households,
while the increase in these two incomes would reduce the debt risk of
rural households. The increase in the transfer income, agricultural
income, and other income of the rural households has many effects on
the debt risk of the rural households. First, the motivation that the
rural households borrow money from financial institutions or private
lending organizations to meet their capital needs will decrease with
the increase in income, so there is a negative relationship between the
debt and income of rural households (Ignacio and Graciela, 2022).
Second, the debt-repayment ability of rural households can
be expressed by the debt-to-income ratio. The higher the income of
rural households, the stronger the debt-paying ability. Therefore, the
increase in the income of rural households enhances their debt
repayment ability and reduces their debt risk (Getter, 2003). Third, the
increase in their income can raise the proportion of allocation of the
household financial assets, optimize the structure of the financial
assets, and increase the property income of rural households (Sun,
2018), which makes the rural households own more wealth, have
stronger debt-payment ability and reduce their own debt risk.

Based on the above analysis, the hypotheses H1 and H2 are put
forward in this paper.

HI: Increase in the proportion of supporting rural development
by proceeds from land transfer will raise the transfer income of
the rural households to reduce their debt risk.

H2: Increase in the proportion of supporting rural development
by proceeds from land transfer will raise the agriculture income
of the rural households to reduce their debt risk.

4 Research hypothesis
4.1 Model construction

In order to empirically analyze the impact of the proportion of
supporting rural development by proceeds from land transfer on the

9 The production and operation activities here refer to both large-scale

agriculture and small-scale agriculture activities taking a family as a unit.
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debt risk of rural households, this paper constructs a two-way fixed-
effect model as follows:

debt; j = Po+ BiID; i+ B3 Xije+rk+ pe + &y (1)

In which i stands for prefecture-level city, j for rural households,
t for years, and debt for the debt risk level of rural households; TD for
the proportion of supporting rural development by proceeds from
the land transfer, and X for a series of control variables, including
rural households variable and head of the household variable. y is the
regional fixed effect, p is the time fixed effect, € is the random
disturbance term, and f, is the constant. p, is the coefficient of the
core explanatory variable, and its positive and negative values
represent the influence of the proportion of land transfer proceeds
for rural development on the debt risk of rural households.

If increasing the proportion can gradually reduce the debt risk of
rural households, then with the increase of the proportion, the debt
risk of rural households may be reduced to zero. However, on the one
hand, according to the life cycle theory, rural households use loans to
smooth their consumption during the life cycle so as to maximize the
utility, so the household debt should not be zero (Chantarat et al.,
2020). On the other hand, if the debt risk of rural households is
reduced to zero, which may suggest that rural households will no
longer borrow money, thus greatly limiting the development of rural
households (Wang et al., 2023). Therefore, we think that there may
be an inflection point before the debt risk of the rural households is
reduced to zero, that is, a non-linear influence possible between the
proportion of proceeds from land transfer for agriculture and the
debt risk of the rural households. In order to test such non-linear
influence, the model is obtained by adding a square (TD?) of the
proportion as an explanatory variable, with reference to the research
carried out by Li and Wang (2020):

2
debti j = Po+ PTD; ji + PoTD + B3 Xi s + 7\ Hahe + &1,y (2)

In (Model 2), the meanings of other variables are the same as those
in (Model 1). B, is significantly less than zero, and p, is significantly
greater than zero, which indicates that there is a “U”-shaped
relationship between the proportion of land transfer proceeds for rural
development and the debt risk of the rural households.

4.2 Variable selection

4.2.1 Core explanatory variables

This paper takes the proportion of land transfer proceeds for rural
development as the core explanatory variable. The proportion of land
transfer proceeds for rural development refers to the proportion of the
proceeds from land transfer allocated for the development of
agriculture, rural areas, and farmers, which is generally reserved
according to a certain proportion of the average net proceeds from the
land transfer or of the proceeds from land transfer. However, because
the power of income and expenditure of the proceeds from land
transfer is controlled by the local government, the final proportion
will change according to the actual implementation of the local
governments. In addition, due to the difficulty in estimating the net
proceeds from land transfer, this paper uses the ratio of expenditure
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on agriculture, rural development, and farmers’ support from land
transfer proceeds to the total land transfer proceeds to measure the
proportion of land transfer proceeds allocated for rural support. By
employing a fixed-effects model, the study examines the relationship
between this ratio and the debt risk of rural households, thereby
investigating whether increasing the proportion of land transfer
proceeds allocated for rural support can help reduce the debt risk of
rural households (Yin et al., 2021).

4.2.2 Explained variables

This paper takes the debt risk of rural households as the
explained variable and selects debt-to-income ratio of the rural
households as the proxy variable of the debt risk of rural households;
that is, the debt risk is the ratio of total debt to total income of rural
households, which can truly reflect the debt repayment pressure of
the rural households. The higher the ratio, the higher the debt risk
(Getter, 2003).

4.2.3 Mediating variables

This paper takes the transfer income and agricultural income of
rural households as intermediary variables to examine the path
mechanism of the effect of the proportion of land transfer proceeds
for rural development on the debt risk of rural households. Among
these, rural household transfer income (transfer_inc) includes
monetary compensation for house demolition, monetary
compensation for land acquisition, car insurance payouts, private
transfer income, government subsidies, severance pay, other income
(such as gambling and card playing), pensions, housing provident
fund income, medical insurance reimbursements, and commercial
insurance payouts. Moreover, their agricultural income (agri_inc)
mainly refers to the income of rural households engaged in agricultural

production and operation.

4.2.4 Control variables

Based on the relevant studies of Song et al. (2023) and Yin et al.
(2021), this paper finally selects the control variables that affect the
debt risk of rural household from the aspects of individual
characteristics of the householder and family characteristics. At the
level of personal characteristics of the householder, this paper selects
such five control variables as gender, age, marital status, health, and
work status. At the level of family characteristics, this paper selects
such three control variables as family size (famn), house-to-asset ratio
(houseb), and household consumption (consum). These variables can
reflect the borrowing preferences of householder or the debt
repayment ability of the household to some extent. The control
variables are defined in Table 1.

At the level of regional characteristics, considering that the debt
risk of the rural households may have different characteristics due to
the economic and social environment and cultural differences in the
region where they are located, this paper controls the regional fixed
effect in the model to reduce the estimation bias caused by missing
variables as much as possible.

4.3 Data sources and descriptive statistics

This paper selects CHFS data from Southwestern University of
Finance and Economics in 2015, 2017, and 2019 and matches them
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TABLE 1 Variable descriptions and descriptive statistics.

10.3389/fsufs.2024.1428897

Variable type Variable name Variable definitions Mean Sd
The ratio of expenditure of the proceeds from land
Proportion of Land Transfer transfer on agriculture, rural development, and
Core explanatory variables 13.516 19.723
Proceeds for Rural Development farmers’ support to the total proceeds from land
transfer (%)
The Debt Risk of the Rural The ratio of total debt to total income of rural
Explained variables 1.60 5.376
Households households
Very good = 5; Good =4; Generally =3; Not good =2;
Health 2.625 0.988
Very bad=1
Age Actual age of the head of household (year) 55.396 14.341
Gender Gender of the head of household: male=1, female=0 0.769 0.421
The marital status of the head of household:
Marital status . 0.851 0.357
Control variables Married =1, Other =0
The work situation of the head of household is
Work status 4.923 9.033
represented by the head’s actual annual salary income
Family size The logarithm of the number of family members 0.836 0.561
House-to-asset ratio The ratio of housing assets to total household assets 0.677 0.272
Household consumption Total household consumption 6.522 8.597
The transfer income of the rural
Rural household transfer income (10000 yuan) 1.171 6.217
households
Mediating variables
The agricultural income of the rural
Rural household agricultural income (10000 yuan) 1.028 4.828
households

with data from prefecture-level cities to empirically analyze the impact
of the proportion of land transfer proceeds for rural development on
the debt risk of the rural households. On the one hand, the explained
variable of this paper is the debt risk of the rural households, and
CHES data is a relatively authoritative database for collecting the
information on household assets and liabilities in China at present,
and it is characterized by reasonable sampling and large data samples.
Second, the database not only involves the data of household assets
and liabilities but also provides the researchers with rich data of
householder and household characteristics, so as to provide the data
basis for selection of control variables in this paper. So, we chose
CHES data.

According to the availability of data related to the proceeds from
land transfer, we can only collect data from prefecture-level cities and
above after 2014, and most cities will no longer publish specific data
on the land for supporting rural development after 2020, and only
report urban and rural community expenditure. Combining the
characteristics of the China Household Finance Survey (CHES) data
from the Southwestern University of Finance and Economics, this
study utilizes prefecture-level city codes to match the CHFS databases
from 2015, 2017, and 2019 with city-level data (the proportion of land
transfer proceeds supporting rural development). An empirical
analysis is conducted to examine the relationship between the
proportion of land transfer proceeds supporting rural development
and rural household debt risk. The data related to land transfer
proceeds were manually compiled from the fiscal final accounts
reports published by each prefecture-level city. The original data on
rural household debt risk, control variables, and mediating variables
were sourced from the China Household Finance Survey (CHES). The
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descriptive statistics of the main variables in this paper are shown in
Table 1.

5 Empirical analysis
5.1 Result analysis of reference regression

This paper uses the two-way fixed-effect model to test the impact
of the proportion of land transfer proceeds for rural development on
the debt risk of the rural households. The estimated results are shown
in Table 2, in which (Model 1) tests the linear relationship between
the proportion of land transfer proceeds for rural development and
the debt risk of the rural households, and the results are shown in
columns (1)-(2) of Table 2. As can be seen from column (1) of the
Table 2, without adding control variables, the coefficient of the
proportion of land transfer proceeds for rural development is
significantly negative at the confidence level of 1%, which
preliminarily proves that the increase in the proportion can reduce
the debt risk of the rural households. According to column (2), after
adding these two control variables the personal characteristics of the
householder and the household characteristics, the coefficient of the
proportion increases significantly, and is still significantly negative at
the confidence level of 1%, indicating that increase in the proportion
can indeed resolve the debt risk of the rural households to a certain
extent. Xin et al. (2020) found that the government should introduce
a formal major illness risk-sharing mechanism and increase the fiscal
reimbursement ratio for major illnesses to alleviate the debt burden
of patients with severe diseases. This finding further supports the
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TABLE 2 Benchmark regression results.

Variables Panel fixed-effects model
()] (2) ()]
debt debt Debt
—0.00237%** —0.0347%#%* —0.0903*
TD
(=3.3016) (—3.0421) (~1.9479)
—0.1431%** —0.1417%#%*
Health
(—3.5330) (—3.4954)
—0.0156%** —0.0155%**
Age
(—4.4370) (—4.4159)
0.36037##* 0.3570%%*
Gender
(3.2207) (3.1911)
0.4672%%* 0.4666%**
Hunyin
(3.0826) (3.0749)
0.0531 0.0555
Famn
(0.7188) (0.7520)
0.8207#%%* 0.8169%**
Houseb
(5.7627) (5.7318)
0.00327%:** 0.00327%**
Consu
(7.3542) (7.3592)
—0.0013%*%* —0.0013%*
Work
(—2.0900) (—2.0947)
0.0007*
D?
(1.5117)
10.7403%#%#* 11.6009%** 11.9700%%**
_cons
(739.8946) (37.0421) (25.0716)
Fixed effects Control Control Control
N 27778 27778 27778
R 0.0441 0.2929 0.2935

ik and * denote a significant regression coefficient at the levels of 1, 5, and 10%,
respectively, with t-values in brackets. Same below.

conclusions of this paper. Wim et al. (2004), through their study of
the proportion of out-of-pocket medical expenses in Cambodia,
found that in the long run, relying on national finances to establish a
comprehensive public health system and increasing the proportion of
publicly funded medical expenses has a more significant impact on
household debt risk. Our results also confirm this finding as shown
in Table 2.

(Model 2) adds the square (TD2) of the proportion of land
transfer proceeds for rural development based on (Model 1) to test
the non-linear effect of the proportion on the debt risk of the rural
households, and its results are shown in column (3) of Table 2.
According to the results in column (3), the elasticity coefficients of
the proportion and its square on the debt risk of the rural households
are both significant at the level of 10%. Moreover, the coefficient of
the proportion of land transfer proceeds for rural development is
still significantly negative, and the coefficient of its square is
significantly positive, suggesting that there is a U-shaped relationship
between the proportion and the debt risk of the rural households,
which indicates that with an increase in the proportion the use

Frontiers in Sustainable Food Systems

10.3389/fsufs.2024.1428897

efficiency of the funds for agriculture falls down gradually so as to
inhibit the growth of the income of the rural households, even the
rural households borrow money from the financing institution to
meet their fund demand due to loss of the income, thus promoting
the debt risk of the rural households (Mao et al., 2018), which
indicates that the proportion of funds for agriculture in the proceeds
from land transfer should be reasonably controlled to maximize the
use efficiency of land transfer funds.

5.2 Mechanism inspection

The empirical analysis mentioned above has shown that an
increase in the proportion of land transfer proceeds for rural
development can significantly resolve the debt risk of the rural
households, but what is the intermediate mechanism and transmission
process of the effect of the proportion on the debt risk of the rural
households? These are the main questions that are studied in this
paper. In order to further answer this question, two variables such as
transfer income and agricultural income of rural households are
selected as the intermediate variables in this paper to perform the
mechanism test. Most of the existing papers about mechanism analysis
carry out the stepwise regression using a three-step method, which
should be supported and proved by scientific theories and empirical
attempts and has certain limitations. Therefore, with reference to the
corresponding operational suggestions given by Jiang (2022), this
paper explores the relationship between core explanatory variables
and intermediary variables, and between intermediary variables and
explained variables, respectively, to conduct a mechanism test and
build a model as follows:

M ji=ao+alD;j+o3Xijs+rk+th+&ijy (3)

debt; j o= ot 1M o+ PoXi o+ vk + e+ Eijy (4)

Wherein M is the intermediary variable, representing the transfer
income of rural households (transfer_inc) and agriculture income
(agri_inc), respectively. The other variables have the same meaning as
in (Model 1). Through theoretical analysis, it can be seen that the
increase in the proportion of land transfer proceeds for rural
development promotes the growth of the transfer income and
agricultural income of rural households, thus strengthening the debt-
repayment ability of rural households and restraining the debt risk of
rural households. Therefore, if the mediating effect is valid, both al
and @1 are significant, and ol is greater than zero and @1 is less
than zero.

Based on (Models 3 and 4), this paper examines the mediating
effect of household income. Table 3 reports the test results that the
proportion of land transfer proceeds for rural development resolves
the debt risk of the rural households through the path of transfer
income of the rural household. The results in column (1) show that
there is a significant positive correlation between the proportion of
land transfer proceeds for rural development and the transfer income
of rural households at the confidence level of 1%, which indicates that
the higher the proportion, the higher the transfer income. According
to column (2), the coefficient of the transfer income of the rural
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household is significantly negative and passes the test at a confidence
level of 5%, which indicates that the increase in the transfer income
can significantly restrain the debt risk of the rural households.
According to the results of columns (1) and (2), it can be seen that the
transfer income of the rural households plays an intermediary role in
the process of influencing the debt risk of the rural households by the
proportion of land transfer proceeds for rural development. Therefore,
the empirical results in Table 3 show that local governments can
increase the transfer income of rural households by increasing the
proportion of land transfer proceeds for rural development so as to
improve the debt-repayment ability of the rural households and
resolve their debt risks, and thus, it is proved that the hypothesis H1
is confirmed.

In this part, the agricultural income of the rural households is
selected as the intermediary variable to investigate whether the
proportion of land transfer proceeds for rural development can affect the
debt risk of the rural households through agricultural income. According
to Table 3 (3), there is a significant positive correlation between the
proportion of land transfer proceeds for rural development and the
agriculture income of the rural households at the confidence level of
10%, that is, the higher the proportion, the higher the agricultural
income. According to column (4), the coefficient of agri_inc is
significantly negative at the confidence level of 5%, suggesting that the
higher the agriculture income, the lower the debt risk level. According to
the results of columns (3) and (4) in Table 3, the agricultural income of
the rural households is the intermediary factor that affects the debt risk
level of the rural households by the proportion of land transfer proceeds
for rural development. Therefore, the increase in the proportion can
restrain the debt risk of rural households by increasing their agricultural
income, and thus, it is proved that hypothesis H2 is confirmed.

6 Robustness test

Although the benchmark regression results in this paper are
consistent with theoretical expectations, it is necessary to conduct
further robustness tests in order to verify the reliability of the
conclusions. Based on the setting ideas of the existing robustness test

TABLE 3 Mediation effect test.

10.3389/fsufs.2024.1428897

and the research reality of this paper, this paper performs the test by
replacing the explained variables, shortening the time window, and
excluding the samples of municipalities and sub-provincial cities.

6.1 Replace the explained variables

This part mainly carries out the robustness analysis by replacing
the explained variables. As differences in the measurement methods
of the explained variables may affect the accuracy and significance of
the results of this paper, this part replaces the asset-liability ratio of the
rural households with their debt-to-income ratio as the explained
variable for robustness analysis (Nuugulu et al., 2019). The asset—
liability ratio of rural households is the ratio of their total liabilities to
total assets, which can reflect the long-term debt-repayment ability and
long-term liquidity of rural households to a certain extent. The higher
the ratio, the greater the risk (Dynan, 2012). According to the results
shown in columns (1) and (2) of Table 4, the symbols of the estimated
coeflicient of the proportion of land transfer proceeds for rural
development (TD) are the same as those of the benchmark estimation
results and pass the test at a significance level of 1 and 5%, respectively,
indicating that the benchmark regression results are robust.

6.2 Shorten time window

In this part, we mainly carry out the robustness analysis by
shortening the time window of the sample. According to the government
budget and final accounts reports of prefecture-level cities, local
governments have gradually released the final accounts of government-
managed funds since 2014. Considering that there may be some
differences in the statistical standards of the data related to the
proportion of land transfer proceeds for rural development in the earlier
period, this part only retains the data of 2017 and 2019 to analyze the
impact of the proportion on the debt risk of the rural households.
According to the specific results shown in columns (3) and (4) of Table 4,
the regression results do not change the symbols of the proportion (TD)
and its square (TD2) coeflicient and are both significant, which are
consistent with the result of the benchmark regression results, indicating
that the benchmark regression results are robust.

6.3 Excluding the influence of
municipalities directly under the central
government and sub-provincial cities

In this part, we mainly carry out a robustness test by excluding
samples of municipalities directly under the central government and
sub-provincial cities." Under the institutional dilemma that the
financial power does not match with the administrative power, local
governments at different levels are faced with different financial
pressures, leading to differences in the extent to which the local

Variables ()]
transfer_
inc
0.05327%%* 0.0432%*
D
(3.6145) (2.0784)
—0.0067%**
transfer_inc
(~2.5048)
—0.0122%*
agri_inc
(~2.3606)
Control
Control Control Control Control
variables
Fixed effects Control Control Control Control
N 27778 27778 27778 27778
R’ 0.1320 0.0816 0.0436 0.0777
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10 China's sub-provincial cities include Harbin, Changchun, Dalian, Shenyang,
Jinan, Qingdao, Xi 'an, Nanjing, Wuhan, Ningbo, Hangzhou, Xiamen, Shenzhen,

Guangzhou, and Chengdu.
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TABLE 4 Robustness test I.

Variables Replace the Shorten time
explained variables window
(1) (2) (3) (4)
debt2 debt2 debt debt
—0.0354%** —0.0513%%* —0.0350%%* —0.0578*
TD
(—3.4978) (—2.0890) (—4.0649) (—1.8379)
0.0002* 0.0003*
TD?
(1.4025) (1.9117)
Control
Control Control Control Control
variables
Fixed effects Control Control Control Control
N 27778 27778 15736 15736
R’ 0.1715 0.1715 0.0812 0.0813

governments reduce the proportion of the proceeds of land transfer
for agriculture (Fan, 2015). In addition, the financing capabilities of
local governments at different levels are differentiated, and the
stronger their financing capabilities, the less motivation the local
governments support their local economic and social development by
reducing the proportion of land transfer proceeds for rural
development (Li et al., 2022). Therefore, the local governments at
different levels have different motives and capabilities to intervene in
the distribution of the proceeds from land transfer, thus causing
different impacts on the debt risk of rural households.

In order to verify whether the existence of samples of the
municipalities directly under the central government and
sub-provincial cities will affect the accuracy of the benchmark
regression results, this paper first excludes the samples of
municipalities directly under the central government and analyzed the
impact of the proportion of land transfer proceeds for rural
development on the debt risk of the rural households. According to
the results shown in columns (1) and (2) of Table 5, the absolute value
of the TD coefficient increases and the symbols and significance
remain unchanged, compared with the benchmark regression results.
Second, on the basis of excluding the samples of municipalities
directly under the central government, this paper further excludes the
samples of sub-provincial cities and repeats the benchmark regression.
The results are shown in columns (3) and (4) of Table 5. Compared
with the benchmark regression results, the absolute value of the TD
coeflicient has increased somewhat but is still significantly negative,
indicating that the benchmark regression results in this paper
are robust.

6.4 Exogeneity test

There may be an endogenous problem between the proportion of
land transfer proceeds for rural development and the debt risk of the
rural households, thus resulting in untrustworthy results. First,
although the control variables such as the personal characteristics of
the householder and the household characteristics are added to the
(Model 1), some important variables affecting the relationship
between the proportion and the debt risk may still be omitted. Second,
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according to the definition of the proportion of land transfer proceeds
for rural development in this paper, with the increase in the debt risk
of the rural households, on the one hand, their housing demand may
be reduced to restrain the price of real estates; On the other hand, the
rural households are unable to afford mortgage loans, leading to a debt
crisis and a decline in housing prices, which, in turn, cause a decline
in land prices of the region and a decrease in proceeds from land
transfer, thus affecting the proportion of land transfer proceeds for
rural development. Therefore, there may be a two-way cause-and-
effect question between the proportion of land transfer proceeds for
rural development and the debt risk of rural households.

As itis difficult to find an instrumental variable directly related to
the proportion of land transfer proceeds for rural development, with
reference to the study performed by Yu et al. (2020), we select the river
density and area of the administrative region of the prefecture-level
cities as instrumental variables to solve the endogenous problem in
this paper. On the one hand, the river density of prefecture-level cities
is used as an instrumental variable of the proportion of land transfer
proceeds for rural development. In terms of correlation, the more
rivers in the administrative region, the greater the river density, which
can improve the urban environmental quality and increase the land
price and the proceeds from land transfer to a certain extent, and
further affect the proportion of land transfer proceeds for rural
development (Wen et al., 2017). In terms of externality, the river
density of prefecture-level cities only depends on the local natural and
geographical conditions, and it is very difficult to directly affect the
debt risk of rural households. Therefore, we choose river density as the
instrumental variable of the proportion of land transfer proceeds for
rural development, which satisfies the assumption of correlation and
exogeneity. On the other hand, the area of the administrative region
of prefecture-level cities is taken as another instrumental variable of
the proportion. First of all, the area of prefecture-level cities
determines the land supply of the city to a certain extent and then
further affects the proceeds from land transfer. Furthermore, the
larger the area, the stronger the continuity of land supply in prefecture-
level cities, and the more guaranteed the proceeds from land transfer.
Therefore, we choose the area of the administrative region of the
prefecture-level city as an instrumental variable, which satisfies with
the correlation requirements. Second, the area of prefecture-level cities
remains basically unchanged during the sample period, thus meeting
the requirements of exogeneity.

As the two-way fixed-effect panel model is applied in this paper,
and the river density and the area of the administrative region of
prefecture-level cities do not change with time during the sample
period, it is impossible to estimate them directly as an instrumental
variable for regression due to the fixed effect, so it is necessary to select
an exogenous time-varying variable. Therefore, when constructing the
instrumental variable of the proportion of land transfer proceeds for
rural development in this paper, we refer to the methods of Nunn and
Qian (2014), and multiply the river density and area of the
administrative region of the prefecture-level cities with the national
fiscal revenue (related to time) of the previous year, recording as IV1
and IV2, respectively, which are used as the instrumental variables of
the proportion of land transfer proceeds for rural development.

The estimated results of the instrumental variables are shown in
Table 6. According to the estimation results in the first stage, first, the
Kleibergen—-Paap rk LM test statistic is 259.833 with p-values of 0.000,
which passes the significance level test of 1% and rejects the null
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TABLE 5 Robustness test II.

Variables Excluding the
influence of
municipalities

directly under the

Excluding the
influence of sub-
provincial cities

central government

(1) (2) (3) (4)
debt debt debt Debt
—0.0348%** —0.1820%* —0.0448%#%** —0.0023*
TD
(—4.0647) (—1.9892) (—2.3186) (—1.7221)
0.0015* 0.0004**
TD?
(1.8802) (2.0889)
Control
Control Control Control Control
variables
Fixed effects Control Control Control Control
N 16922 16922 7656 7656
R? 0.0849 0.3498 0.2766 0.8228

hypothesis of insufficient identification of instrumental variables.
Second, the Kleibergen—Paap rk Wald F statistic is 122.742, which is
significantly larger than the critical value (19.93) at the 10% level given
by Stock and Yogo, indicating that there are no weak instrumental
variables. Third, the p-values of Sargan-Hansen test are greater than 0.1,
which indicates that the two exogenous instrumental variables are
selected for the proportion of land transfer proceeds for rural
development. Therefore, the instrumental variables selected in this paper
satisfy the assumptions of correlation and externality. According to the
estimation results in the second stage in Table 6, the estimated coefficient
of the proportion of land transfer proceeds for rural development passes
the significance test of 10%, and the symbol is consistent with the
benchmark regression, which indicates that the results of this paper are
still robust after alleviating the potential exogeneity; that is, the increase
in the proportion of land transfer proceeds for rural development can
significantly restrain the debt risk of the rural households.

7 Research conclusion and policy
recommendations

It is a hot topic in current academic circles how to prevent and
resolve the debt risk of rural households, consolidate the achievements
of poverty alleviation in the new era, and prevent the large-scale relapse
into poverty. President Xi Jinping pointed out that more proceeds from
land transfer should be spent on agriculture, rural, and farmer
development, which provides a direction for the debt risk of the rural
households. In order to verify the relationship between the proportion
of land transfer proceeds for rural development and the debt risk of
rural households, this paper selects the CHFS data to match with the
data of prefecture-level cities and performs the empirical test by the
two-way fixed-effect model to get the following conclusions:

First, the increase in the proportion of land transfer proceeds for
rural development has a significant inhibitory effect on the debt risk
of rural households; after a series of robustness tests, the benchmark
regression results are still robust. Second, there is a U-shaped
relationship between the proportion of land transfer proceeds for rural
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TABLE 6 Results of the instrumental variable method test.

Stage 2

Predicted variable

TD —0.0523%(—1.73)
Control variables Control
Fixed effects Control
Stage 1

Predicted variable D

V1 —0.0341%%%(—4.84)
V2 0.1604%%%(5.81)

Kleibergen-Paap rk LM Test 259.833[0.0000]

Kleibergen-Paap rk Wald F value 122.742

Sargan-Hansen test 2.672[0.1021]

#k % and * denote regression coefficients significant at the levels of 1, 5, and 10%,
respectively, with ¢-values in the parentheses and p-values in square brackets.

development and the debt risk of the rural households, which indicates
that the proportion of land transfer proceeds for rural development
should be reasonably controlled in order to maximize the use
efficiency of land transfer funds. Third, mechanism analysis shows
that the proportion of land transfer proceeds for rural development
can enhance the debt-repayment ability of rural households by
increasing their transfer income and agricultural income, so as to
reduce their debt risk. Based on the conclusions mentioned above, this
paper puts forward the following political recommendations from the
perspectives of rural households and the government:

First, optimize the allocation ratio of land transfer proceeds to
promote agricultural development. The government should focus on
how increasing the proportion of land transfer proceeds allocated to
agriculture can alleviate rural household debt risk. It is also essential to
monitor changes in the efficiency of fiscal fund usage during this
process, ensuring that improvements in the proportion of land transfer
proceeds allocated to agriculture also enhance fiscal fund utilization
efficiency. By optimizing the distribution ratio and increasing
investment in agriculture, not only can agricultural development
be effectively promoted and farmers incomes raised, but rural
household debt pressure can also be alleviated. Furthermore, agricultural
growth can stimulate related industries, boost the overall rural economy;,
and achieve balanced urban-rural economic development.

Second, advance land transfer policy reforms to optimize rural
resource allocation. This includes implementing and refining relevant
laws and regulations to standardize land transfer market development
and establish a reasonable land transfer proceeds distribution
mechanism. Such reforms will not only improve land use efficiency
and promote agricultural modernization and scale operations but also
enhance land market management and services. For example,
establishing land transfer service centers to provide information
dissemination, contract signing, and legal consultation will ensure the
legality and fairness of land transfers, increase farmers’ participation,
and optimize rural resource allocation, thereby fostering sustainable
rural economic development.

Third, establish and improve the rural financial system to lower
loan costs and relieve farmers” debt pressure. This involves diversifying
the rural financial market’s credit supply structure by strengthening
the role of large state-owned banks like the Agricultural Development
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Bank in providing financial services for agriculture, while also
supporting the establishment of small rural financial institutions such
as village and township banks. This will reduce rural household loan
costs and inject vitality into rural revitalization. Additionally, new
credit systems should be developed based on the actual needs of rural
new business entities, ensuring convenience, speed, and safety to
address the difficulty of obtaining loans for agriculture. Finally, a
combination of new media, traditional media, and on-site outreach
should be used to spread financial knowledge and deepen rural
households’ understanding of debt risks.

In exploring the impact of the allocation ratio of land transfer
proceeds on rural household debt risk, this study, despite some
important findings, also has several limitations that need to
be addressed and further explored in future research. First, the
limitations of data sources are a significant issue. While the China
Household Finance Survey (CHES) data used in this study cover a
wide range of regions and samples, they also have certain limitations.
For example, the CHFS data are primarily based on self-reports, which
may contain reporting biases and errors. Additionally, the timespan
and geographical coverage of the data may not fully reflect the national
situation, especially in some remote and impoverished areas where
data may be insufficient, potentially limiting the external validity of
the research results. Second, the impact of the allocation ratio of land
transfer proceeds on rural household debt risk may also be constrained
by cultural and social factors. For instance, land use practices, farmers’
risk preferences, and social security levels in different regions could
all influence the research outcomes. Due to data limitations, this study
did not examine these aspects.

To address the limitations of the current research, future studies
should consider using more comprehensive data to validate the
findings, thereby overcoming the data constraints in this research.
For example, employing big data and artificial intelligence
techniques to extract information from non-traditional data sources
such as social media and e-commerce platforms could provide new
perspectives for research, enhancing the diversity of data and the
reliability of research results. Additionally, the impact of the
allocation ratio of land transfer proceeds on rural household debt
risk may be influenced by social and cultural factors. Future
research could incorporate methods from sociology, anthropology,
and behavioral economics to deeply investigate the mechanisms of
factors such as farmers’ land use practices, risk preferences, and
levels of social trust. This would help to more comprehensively
understand the effects of policies and develop measures that better
align with the actual conditions of rural society.
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