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Abstract: With the rise and popularization of the concept of green sustainable development, green
income growth of agricultural insurance policies has attracted wide attention. Whether green
income growth can be achieved has become an important criterion for measuring an agricultural
insurance policy. In this context, this paper attempts to test whether the agricultural insurance policy
achieves green income growth. Based on the panel data of 31 provinces (the research sample of
this paper selects 31 provincial-level units (province for short) in China, including 22 provinces,
5 autonomous regions and 4 municipalities directly under the central government. Hong Kong
Special Administrative Region, Macau Special Administrative Region and Taiwan Province are not
included in the research sample) from 2009 to 2020 in China, this paper empirically evaluates the
triple-effect of total cost insurance pilot program (TCI) on farmers’ income, environment and public
health by employing a difference-in-difference model (DID). The results show that TCI increases
farmers’ income, but deteriorates the environment and residents’ health without achieving green
income growth. In the analysis of heterogeneity, compared with central and western regions, farmers’
income is more likely to increase in the eastern regions. However, environmental pollution is more
severe, and residents’ health deteriorates more, in eastern regions. In addition, the positive effect
of TCI on farmers’ income and the deterioration of residents’ health is more obvious in areas with
a higher degree of damage, while the negative effect of TCI on the environment is more obvious
in areas with a lower degree of damage. Furthermore, the mechanism analysis shows that TCI
not only promotes the increase in farmers’ income through insurance density, but also affects the
environment and residents’ health through straw burning. Therefore, the government should raise the
subsidy standard for farmers to use straw-processing equipment and also to implement differentiated
subsidies in regions with different levels of economic development and areas with different degrees
of damage.

Keywords: total cost insurance; green income growth; environmental pollution; public health;
difference-in-difference model

1. Introduction

Agricultural production plays an irreplaceable role in the economic and social de-
velopment of a country. It is not only the cornerstone of the development of the national
economy related to food security, but also affects environmental quality and residents’
health. Agricultural production is a risky process. The risk of agricultural disasters has
become a major hidden danger that threatens agricultural production activities. In order to
avoid the significant negative externality of agricultural disaster risks, various countries

Int. J. Environ. Res. Public Health 2022, 19, 852. https://doi.org/10.3390/ijerph19020852 https://www.mdpi.com/journal/ijerph

https://doi.org/10.3390/ijerph19020852
https://doi.org/10.3390/ijerph19020852
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0002-4411-4259
https://doi.org/10.3390/ijerph19020852
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph19020852?type=check_update&version=1


Int. J. Environ. Res. Public Health 2022, 19, 852 2 of 20

and regions have implemented agricultural insurance and premium subsidies to transfer
risks. Through risk transfer, farmers are encouraged to increase agricultural input to boost
agricultural productivity and promote agricultural development. However, it has been
proved that the implementation of agricultural insurance subsidy policies will aggravate
soil pollution, caused by the application of fertilizers and pesticides, and air pollution,
caused by improper disposal of straws, etc. Environmental pollution and residents’ health
may be deteriorated over years. With the rise and promotion of concepts related to green
sustainable development, the issue of green income growth in agricultural insurance poli-
cies has attracted wide attention. Whether green income growth can be achieved has
become an important criterion for measuring an agricultural insurance policy [1].

During the decades of development of China’s agricultural insurance policy, farmers’
demand for agricultural insurance was relatively low. Therefore, low farmers’ insurance
participation has lasted for a long time. Consequently, development of the agricultural
insurance market is unsatisfactory. In this background, the Ministry of Finance, the Min-
istry of Agriculture and Rural Affairs, and the China Banking and Insurance Regulatory
Commission jointly issued the Notice on Launching the Pilot Work of Total Cost Insurance
and Income Insurance for the Three Major Food Crops, which decided to start subsidizing TCI
in 2018. This paper only analyzes the triple-effect of TCI, but does not analyze the effect
of income insurance. The Chinese government has selected Inner Mongolia, Liaoning,
Anhui, Shandong, Henan, and Hubei as the pilot provinces to carry out TCI of the three
major crops. TCI covers major natural disasters, major plant diseases and insect pests and
accidents, etc. The insured amount covers material and service costs with additional land
costs and labor costs. The insurance targets are the three major grain crops, rice, wheat, and
corn. The basic information of TCI is shown in Table 1.

Table 1. Basic situation of TCI.

Pilot Province Pilot
Insurance

Crops
Applied

Insured per
Hectare

Premium per
Hectare

Premium
Rate

Inner Mongolia TCI Corn

Paddy field,
40

Paddy field,
2.4

Paddy field,
6%

Dry land,
36.67 Dry land, 2.93 Dry land, 8%

Paddy land,
56.67

Paddy field,
3.4

Paddy field,
6%

Dry land,
26.67 Dry land, 3.47 Dry land, 8%

Liaoning TCI Corn 46.67 4.67 10%
Anhui TCI Rice 66.67 4 6%

Shandong TCI Wheat 62 2.47 3.98%
Henan TCI Wheat 60 3 5%
Hubei TCI Rice 73.33 4.4 6%

On the basis that the self-payment ratio of farmers is no less than 30%, China’s fiscal
administration subsidizes 40% of total funding in the central, western and northeastern
regions, and 35% in the east during the implementation of TCI. The pilot provinces invested
a total of 827,702,200 CNY in 2020. Specifically, of which the central government fund
contribution was 327,466,900 CNY, the local fiscal fund contribution was 255,250,200 CNY,
and the farmers’ self-paid insurance premium amount was 244,983,100 CNY. Regarding
insurance and claims settlement, the pilot provinces insured a total area of 0.9413 million
hectares in 2020, an increase of 9.28% over 2019. The total insurance coverage amounted to
1,208,124,900 CNY, and the total claims amount was 79,584,600 CNY. The kernel density
function graph of TCI in the pilot provinces during 2018–2020 is shown in Figure 1.
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Kernel density estimation is a non-parametric estimation method of probability density
function proposed by Rosenblatt [2]. This method does not make any assumptions about
the specific distribution of the model, so the estimation result is more robust. Generally, the
dynamic evolution process of a certain indicator’s change with the pilot year is visually
presented in the form of a kernel density graph. The pilot period of this paper is from 2018
to 2020, sampling at the same interval, which is 1 year. Data for the years 2018, 2019, and
2020 are extracted, respectively, to draw a nuclear density estimation graph. Through the
overall analysis of the nuclear density curve of the year evaluated, the dynamic evolution
trend of the pilot insurance payout rate can be explained. As shown in Figure 1, the kernel
density curve of payout rate of TCI is obviously right-tailing, and it continues to move
to the right over time. At the same time, it can be seen that the degree of dispersion
has continued to increase while the peak value decreases over time. The pilot insurance
payout rate has shifted from a low level of aggregation to a high level of discreteness
during the pilot period. The graph further shows that since the implementation of the pilot
insurance policy in 2018, the protection against agricultural disasters has been enhanced.
The compensation for farmers has shown a continuous increase. In light of the situation,
TCI has greatly played the role of economic compensation and transfer of agricultural risks,
and farmers’ income has been improved. With the rise and popularization of the concept of
green sustainable development, green income growth of agricultural insurance policies has
attracted wide attention. Whether green income growth can be achieved has become an
important criterion for measuring an agricultural insurance policy. We need to focus on the
effect of TCI on environment and public health. How TCI affect environment and health of
the residents needs to be empirically tested. Whether TCI can achieve green income growth
is the issue which the paper concentrates on.

In this context, this paper takes China’s TCI as an example to study the triple effect
of TCI on farmers’ income, agricultural environment, and public health by employing a
difference-in-difference model (DID). The study aims to find out whether TCI can achieve
green income growth. The empirical research is based on the inter-provincial panel data
from 31 provinces in China from 2009 to 2020. This paper not only explores the heterogene-
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ity of policy effects, but also verifies the internal mechanism of TCI on farmers’ income,
environmental pollution and public health. The empirical results can help governments
around the world to pay more attention to potential environmental and health issues
when optimizing agricultural insurance policies in the future. Additionally, the results
help the administration to formulate agricultural insurance policies that take into account
income growth, environmental protection and public health, and eventually achieve green
income growth.

2. Literature Review

There is an intense debate among scholars about the policy effects of agricultural in-
surance policy on farmers’ income. Some scholars have affirmed the effects of agricultural
insurance subsidy policies. For example, Babcock [3], Coble and Barnett [4] believed that
subsidy policies, which increase farmers’ motivation for participating in agricultural insur-
ance, can correct market failures. Tronstad and Bool [5] proposed that government subsidies
for agricultural insurance are conducive to expanding crop planting areas and improving
the efficiency of agricultural insurance. Sherrick et al. [6] found that increasing government
subsidies increased the proportion of farmers participating in agricultural insurance, and
that the supply of agricultural insurance will increase. A study by O’Donoghue et al. [7]
showed that agricultural insurance policies have a significant role in promoting the special-
ized production of farmers, thereby improving the efficiency of agricultural production.
However, some scholars question the positive effect of agricultural insurance policies. For
example, Goodwin and Smith [8] believed that agricultural insurance subsidies have a neg-
ative impact on the insurance market price mechanism, then increase the adverse selection
behaviors of farmers. That leads to the negative effect of agricultural insurance policies.
Lusk [9] suggested that the governments formulate an agricultural insurance subsidy sys-
tem prudently; Lusk then draws a conclusion that crop insurance subsidies will reduce
farmers’ income and social welfare, based on the study from America over the past ten
years. Glauber and Collins [10] found that insurance subsidies distort the structure of plant-
ing crops. The insurance makes farmers tend to plant more subsidized crops, consequently
reducing market prices and offsetting the welfare effects of subsidies. Goodwin et al. [11]
believed that there is no evidence that agricultural insurance subsidies can promote the
growth of crop production. In addition, some scholars believe that agricultural insurance
policies can bring other policy effects beside the effect on income. Yu and Wang [12] found
that insurance subsidies can mitigate the disequilibrium between supply and demand in
the agricultural insurance market. Feng et al. [13] found that insurance subsidy policies
can adjust the demand for agricultural insurance, thereby enhancing the sustainability
of farmers’ purchase of agricultural insurance. Shao et al. [14] found that agricultural
insurance subsidies can promote consumption of rural residents. It is certain that the effect
of implementation of agricultural insurance policy has some limitations to some extent.
On the one hand, some scholars believe that the effect of agricultural insurance subsidy
policy needs to be improved. For example, Zhang [15] found that farmers only receive an
insurance compensation of about 0.91 CNY for every additional 1 CNY of subsidy from
the government. A large amount of insurance subsidies was dissipated [16,17]. On the
other hand, the implementation of agricultural insurance policies will cause damage to the
environment and health [18,19].

The view that agricultural insurance policies can affect the agricultural environment
and health has been confirmed by numerous studies. Some scholars believe that the
agricultural insurance subsidy policy can help to reduce environmental pollution [20], and
the policy will not cause serious environmental pollution [21]. Zhong [22] conducted an
empirical study on farmers’ behavior of chemical use after participating in insurance. The
results show that there is no significant causal relationship between insurance participation
and chemical usage. However, most studies have shown that agricultural insurance
policies will have an adverse effect on the environment. Some scholars believe that the use
of pesticides and other chemicals will pollute the soil [23]. Agricultural insurance policies
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have increased environmental pollution and affected residents’ health through the use
of pesticides, fertilizers and other chemicals [24]. Farmers will be more likely to obtain
insurance compensation due to the fluctuation in output caused by the increase in pesticide
input. The pollution problem after the implementation of the agricultural insurance subsidy
policy may become more prominent without policy guidance [25]. Some scholars believe
that extensive straw treatment is an important cause of agricultural pollution. Technically,
the gas produced by the disposal of agricultural products such as burning straw will
cause air pollution [26]. In most areas of the world, effective straw-treatment technology
and equipment are not popularized. Rapid increase in the amount of straw burned has
aggravated air pollution, which brings tremendous pressure to the ecological environment,
thus bringing a certain degree of deterioration to the health of residents [27]. Li and Jia [28]
used a fixed effect model to empirically test the impact of air pollution on the health of
residents and the differences among different groups. The research sample is the balance
panel data sets of the China Family Tracking Survey (CFPS) in 2016 and 2018. It was found
that air pollution has a significant inhibitory effect on the health and life satisfaction of
residents. Increased air pollution has brought serious health risks to residents, which
vary greatly between different genders and income groups. Ren et al. [29] also reached a
similar conclusion that atmospheric pollutants such as harmful gases will have a significant
negative impact on the health of residents.

To sum up, the existing literature mainly focus on the analysis of the impact of
agricultural insurance policies on farmers’ income. Most studies ignored the environmental
pollution and public health caused by agricultural products and their disposal. There is
a lack of comprehensive consideration of farmers’ income, environmental pollution, and
residents’ health. In addition, the above papers are more concerned with the direct impact
of agricultural insurance policies. They conducted empirical tests on the changes in food
production and fertilizer use after the implementation of the policy, but they failed to
clearly interpret the mechanism of the agricultural insurance policies affecting farmers’
income, environmental pollution and residents’ health. This paper attempts to make up for
these shortcomings.

Compared with the existing literature, the main breakthroughs of this paper are as
follows: First, there is the innovation of research perspective. This paper takes TCI as an
example to test whether TCI can achieve green income growth. Considering green factors
such as environmental pollution and residents’ health, which are ignored in the previous
literature, this paper creatively incorporates farmers’ income, environmental pollution
and residents’ health together into the triple-effect evaluation of TCI. Second, there is
the innovation of model design and method selection. This paper constructs DID model,
continuous DID, and triple-difference model sequentially for causal effect inference [30,31].
The study uses the DID model for benchmark regression [32], and conducts robustness
tests including a parallel trend test, placebo test, replacement of explained variables and
continuous DID [33]. In the heterogeneity analysis, the triple-difference interaction terms
are constructed [34] to explore the heterogeneity of regions [35,36] and the heterogeneity
of damage degree [37,38]. Third, an empirical test of the policy mechanism is used. This
paper uses mediation effect to explore the influence mechanism of TCI. The stepwise re-
gression coefficient test method and bootstrap test [38,39] is used to analyze the mechanism
of TCI affecting farmers’ income, environmental pollution and residents’ health. As a
result, this paper provides a theoretical basis for the influence mechanism of agricultural
insurance policies.

3. Data and Methods
3.1. Variables Selection

In the process of agricultural production, increasing the output of agriculture and
farmers’ income has always been the topic supported by the agricultural insurance poli-
cies. However, with the concept of green and sustainable agricultural production rising,
environmental pollution and residents’ health are increasingly important for measuring an



Int. J. Environ. Res. Public Health 2022, 19, 852 6 of 20

agricultural insurance policy. Therefore, farmers’ income is no longer used as the singular
measurement indicator. Green factors such as environment and health should be taken into
consideration when evaluating the performance of agricultural insurance policies. This
paper considers environmental pollution and residents’ health as the green factors [34].
Taking China’s TCI as an example, the study empirically evaluates the triple effect of TCI
to test whether the green income growth can be realized.

Environmental pollution caused by agricultural production is mainly soil pollution
caused by excessive application of chemical fertilizers and pesticides and air pollution
caused by burning straw. Most of the chemical fertilizers and pesticides used in the
world’s agricultural production are of hypo-toxicity, so the harm to human health and
the environment can be ignored [28]. Therefore, this paper mainly examines air pollution
caused by burning straw. Residents’ health is generally measured by the incidence of major
diseases issued by health institutions [29]. In order to test the triple-effect of TCI on farmers’
income, environment, and public health by using DID model, this paper selects the per
capita disposable income of rural residents (Income), air pollutant emissions (Pollution)
and the incidence of major diseases (Disease) as the explained variables. According to
the empirical analysis in the existing literature, farmers’ income is measured by the per
capita disposable income of farmers (Income) [1], the emission of air pollutants (Pollution)
represents environmental pollution [25], and the health of residents is measured by the
incidence of major diseases (Disease) [32]. In this paper, control variables include industrial
structure (Str), per capita sown area (Sown), the degree of damage (Disaster), agricultural
modernization level (Modern), urbanization level (Urban), regional average education
level (Edu), economic development (Eco) and inflation rate (Inf) [14,15]. The symbol and
definition of the main variables in this paper are shown in Table 2.

Table 2. Variable description.

Variable Type Variables Symbol Variable Definition

Explained
variables

Per capita disposable
income of rural residents Income

Income of rural households after deducting various taxes and
fees paid to the state and various social insurances/the number

of rural population
Air pollutant emissions Pollution Emissions of harmful gases
The incidence of major

diseases Disease The number of people suffering from a major disease specified
by the national health agency standards/total population

Explanatory
variable

Interaction term of
difference-in-difference

D
(Treat × post)

Six provinces, Inner Mongolia, Liaoning, Anhui, Shandong,
Henan, and Hubei, are the experimental group, and the

remaining 25 provinces are the control group. Treat is taken as 1
in Inner Mongolia, Liaoning, Anhui, Shandong, Henan, and

Hubei 6 provinces, otherwise treat = 0
The post is taken as 1 in 2018 and later, post = 0 before 2018

Control
variables

Industrial structure Str The proportion of agricultural output value in the overall
economic structure

Per capita sown area Sown Rural sown area/total rural population
Degree of damage Disaster The area of affected land

Agricultural
modernization level Modern Total power of agricultural machinery/total sown area of crops

Urbanization rate Urban The proportion of urban population in total population

Regional average
education level Edu

Regional average education level = (6 × P elementary school +
9 × P junior high school + 12 × P high school + 16 × P college or

above)/(P elementary school + P junior high school + P high
school + P college or above), P represents the education of each

degree Population.
Economic development Eco GDP per capita

Inflation rate Inf Based on CPI in 2009
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3.2. Data Source

This paper selects the panel data of 31 province-level units in China from 2009 to 2020.
The statistical software Stata 15 (College Station, TX, USA) is used for empirical analysis.
The data of various variables used in benchmark regression, robustness test, heterogeneity
analysis and mechanism analysis come from the website of the National Bureau of Statistics
of China (stats.gov.cn), China Agriculture Yearbook (cnki.net) and China Environmental
Yearbook (environmentcnki.net). The descriptive statistics of each variable are shown in
Table 3.

Table 3. Descriptive statistics of each variable.

Statistic Variable Unit Means Standard
Deviation Min Max Observations

Income Per capita disposable
income of farmers CNY 10,665.251 5581.553 2723.8 33,195.2 279

Pollution Air pollutant
emissions

Ten thousand
tons 64.403 42.595 4.06 180.11 217

Disease Incidence of major
diseases % 5.342 2.796 −1.01 11.47 372

D
Difference-in-

difference interaction
term

- 0.048 0.214 0 1 372

Str Industrial structure % 10.485 7.723 0.3 118.6 371

Sown Sown area per capita Thousand
hectares/person 2.714 1.643 0.31 10.06 310

Disaster Extent of disaster Thousand
hectares 834.567 795.577 2.5 4223.7 308

Modern Agricultural
modernization level

Tons/thousand
hectares 0.661 0.343 0.245 2.4626 372

Urban Urbanization rate % 54.793 13.789 22.6 89.6 319

Edu
Average level of
education in the

region
% 2.487 0.891 0.969 6.75 372

Eco economic
development

Ten thousand
CNY 42,258.07 27,133 3.293 140,211.2 372

Inf inflation rate % 108.857 5.925 48.162 142.4 372

3.3. Research Methods

In order to analyze the triple-effect of TCI and test whether TCI can achieve green
income growth, this paper uses the DID model for empirical analysis, referring to the
methods of Beck et al. [30], Li et al. [31] and Gao et al. [1]. The specific difference-in-
difference model is as follows:

Yit = α+ β1Dit + β2controlit + λt + µi + εit (1)

where Yit is the explained variable, including Income, Pollution or Disease. Dit is the
dummy variable of the difference-in-difference policy, which is the interaction term of treati
and postt. Inner Mongolia, Liaoning, Anhui, Shandong, Henan, and Hubei are used as the
experimental group, and the value of treati is 1. The other 25 provinces are used as the
control group, and the value of treati is 0. The policy implementation time point is 2018.
Before 2018, the value of postt is 0, and in 2018 and after, the value of postt is 1. Therefore,
after the implementation of TCI in the provinces of the experimental group, the value of
Dit is 1, otherwise the value is 0. The coefficient β1 is the core indicator to measure the
effect of TCI. Controlit represents the control variable, λt is the year-fixed effect, µi is the
province-fixed effect, and εit is the random error term. In the empirical analysis, in order to
unify the dimensions, the logarithm of Income is processed. Income, Pollution and Disease
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are regressed, respectively, to the explanatory variables, in order to evaluate the triple-effect
of TCI. Additionally, whether TCI achieves green income growth can be concluded.

4. Results
4.1. Benchmark Regression Analysis

Table 4 shows the results of benchmark regression analysis. Columns a, c, and e include
no control variables. According to the stepwise regression method, control variables are
added in the columns b, d, and f on the basis of columns a, c, and e, respectively. Columns
a and b examine the causal relationship between TCI and farmer’s income. In column a, the
coefficient of Dit is significant. It suggests that TCI plays an important role in promoting
the per capita disposable income of farmers. The control variables are added in Column b
on the basis of column a. It shows that β1 is significant at the 1% significance level, which
confirms the positive effect of TCI on increasing farmer’s income. Columns c and d examine
the causal relationship between TCI and environmental pollution. These two columns
indicate that TCI has a significant negative impact on the environment. After the control
variable is added, the coefficient of the interaction term is 13.762, which is significant at
the 5% significance level. The air quality in the pilot provinces during the pilot period has
declined. Columns e and f test the causal relationship between TCI and residents’ health.
The two columns show that TCI has increased the incidence of major diseases and has a
significant negative impact on residents’ health. After the control variables is added, the
coefficient of the interaction term is 0.443, which is significant at the 5% significance level. It
is found in the study that TCI promotes farmers’ income but deteriorates the environment
and residents’ health. Xiao and Fang [32] used the mediation effect model and the threshold
model to study the impact of income gap and environmental pollution on residents’ health.
It is verified that environmental pollution is an effective path for income gap to affect
residents’ health. They believed that environmental pollution has a certain mediation effect
on residents’ health. Meanwhile the view that environmental pollution will affect the health
of residents has been confirmed in many studies [28,29]. Therefore, the deterioration of
residents’ health may be caused by the aggravation of environmental pollution by TCI. It can
be concluded that TCI promotes farmers’ income growth, reduces production risks, makes
economic compensation and transfers risks. However, the lack of government agencies’
attention to environmental and health issues has led to the continuous deterioration of air
quality and residents’ health in the pilot provinces. To sum up, green income growth has
not been achieved.

4.2. Robustness Test

This paper uses three methods to verify the accuracy of the conclusions. The first
method is parallel trend test. The second method is the placebo test. In the third method,
the explained variables in Equation (1) are replaced by net operating income of farmers’
households, the number of environmental incidents, and the death rate, respectively [1,38].

4.2.1. Parallel Trend Test

One of the most important premises of the difference-in-difference model is to conform
to the parallel trend hypothesis. The parallel trend means that the explained variables in
the policy pilot provinces and the non-policy pilot provinces must have a common trend
before the implementation of the policy. In this paper, referring to the test of the parallel
trend hypothesis in the previous studies [30,33], the two-way fixed effect model for parallel
trend test is constructed as follows.

Yit = α+ βi

2

∑
k=−2

Dk
it + τcontrolit + λt + µi + εit (2)

where Dk
it is based on the implementation year of TCI in 2018. In 2018, the value of K is

0. For the provinces during K years before the implementation of TCI, D−k
it is taken as
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1. For provinces during K years after the implementation of TCI, the value of Dk
it is 1. In

other cases, the value of Dk
it and D−k

it are both 0. The value of K ranges from −2 to 2. The
meanings of other variables are consistent with model (1). As is shown in Figure 2, before
the implementation of the policy, there was no obvious trend difference in the incidence of
major diseases between the pilot provinces and non-policy pilot provinces. However, the
incidence of major diseases began to increase significantly after the implementation of the
policy, indicating TCI has a significant impact on the health of residents. The policy effect
has continued to increase within a few years after the implementation of the policy. This
result fully proves that the model (1) conforms to the parallel trend assumption.

Table 4. Benchmark regression.

Variable
Income Pollution Disease

(a) (b) (c) (d) (e) (f)

D 0.016 * 0.014 *** 17.589 ** 13.762 ** 0.287 0.443 **
(0.027) (0.019) (6.756) (6.339) (0.328) (0.360)

Str 0.097 *** 0.127 * 0.014
(0.009) (0.064) (0.006)

Sown 0.238 *** −8.218 ** −0.163 **
(0.013) (3.809) (0.067)

Disaster −0.344 ** 0.003 −0.009
(0.158) (0.003) (0.003)

Modern 0.089 *** 32.553 ** −0.005
(0.031) (12.720) (0.230)

Urban 0.017 *** 0.773 −0.012
(0.004) (1.196) (0.032)

Edu −0.006 −6.551 0.289
(0.043) (13.152) (0.321)

Eco 0.006 * 0.026 1.394 *
(0.003) (0.024) (0.725)

Inf 0.524 *** −0.117 −0.003
(0.025) (0.108) (0.003)

Cons 8.462 *** 8.132 *** 77.557 *** 56.763 1.883 *** 2.738 **
(0.011) (0.271) (1.612) (56.968) (0.083) (1.200)

Province-fixed
effect Control Control Control Control Control Control

Year-fixed effect Control Control Control Control Control Control
Observations 279 186 217 185 372 247

R-squared 0.989 0.992 0.695 0.758 0.559 0.585
Notes: The parentheses are the clustered standard errors at the Prefecture-level province level. ***, ** and * indicate
significant at the 1%, 5% and 10% levels, respectively.

4.2.2. Placebo Test

In order to prove that the changes in farmers’ income, environmental pollution and
residents’ health problems in the pilot provinces are indeed caused by TCI, instead of
other unobservable factors, this paper conducts a placebo test referring to Lu et al. [34].
Specifically, this paper randomly selects some provinces from the 31 provinces included in
the samples as the treatment group to re-estimate the model (1). The parameter estimation
results of the core explanatory variables are obtained. This process is repeated 1000 times, so
that 1000 coefficient estimation results can be obtained, from which the kernel density graph
is drawn. The result is shown in Figure 3. The dotted line in the figure is the estimated
value of the coefficient of Dk

it mentioned above. The probability density graph is of normal
distribution. The coefficient estimates obtained above are obviously different from the
mean value of the kernel density distribution. It is fully illustrated that the causality effect
of agricultural insurance subsidy policies on farmers’ income, environmental pollution and
residents’ health come from TCI, instead of other unobservable factors.
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4.2.3. Replace the Explained Variable

The objective of this section is to verify the accuracy of benchmark regression analysis.
According to related analysis in existing studies, this section selects the net operating
income of farmers’ households (Operating income), the number of environmental incidents
(Environment) and the death rate (Death) as the explained variables and performed the
regression test after replacing Yit in Equation (1). We replace farmers’ per capita disposable
income with the net operating income of farmers’ households [1], replaces air pollutant
emissions with the number of environmental incidents [28] and the incidence of major
diseases with the death rate [29]. In particular, the number of environmental incidents
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refers to the number of incidents that occur suddenly, cause or may cause heavy casualties
and heavy property losses, or threat and damage the economic and social stability and
political stability of the country in one year. Additionally, it is an important indicator to
measure environmental pollution [27,28]. Table 5 shows the descriptive statistics of the
surrogate variables.

Table 5. Descriptive statistics of surrogate variables.

Statistic Variable Unit Means Standard
Deviation Min Max Observations

Operating income Net operating income of
farmer households CNY 2065.789 808.7999 1110 6694 341

Environment Number of
environmental incidents

Number of
times 13.67778 26.53685 1 250 270

Death Death rate % 2.411258 1.890643 0.1 8.92 310

Operating income is also processed by taking the logarithm in order to unify the
dimension. The results of the robustness test are shown in Table 6. The results show that
regardless of whether the control variables are added or not, the coefficients are all positive.
The results are consistent with those of in the benchmark regression. In columns a and b,
the coefficients of Dit are 0.121 and 0.169, respectively, and both are significant at the 1%
significance level, which shows TCI promotes farmers’ income significantly. In columns
c and d, the coefficients of Dit are 7.264 and 2.228, which is insignificant when control
variables are not added. The coefficients turn out to be significant at the 10% significance
level after the control variables are added. In columns e and f, the coefficients of Dit are
0.088 and 0.150. The former does not pass the significance test, while the latter is significant
at the 5% level of significance. The implementation of TCI has promoted farmers’ income,
but environmental pollution and residents’ health have deteriorated to some extent. The
results above are basically consistent with the benchmark regression results, indicating that
the results of regression are robust.

4.3. Continuous DID

During the implementation of TCI, the proportions of central government’s premium
subsidies to the eastern, central and western regions have been different, and the ratio has
increased year by year. Therefore, the intensity of policy implementation is not constant
during the implementation period. In order to measure the subsidies intensity of the
TCI implementation, we employ a continuous DID model in this section. According to
the quasi-difference method [35], this section replaces the dummy variable that whether
implemented TCI or not (Treat) with the subsidized funding of the government (Subsidy).
That is to say, Dit in model (1) is replaced by the interaction term between subsidy and post
(Treat × post→ Subsidy × post) [38]. The estimated results of continuous DID are shown
in Table 7.

The continuous DID coefficients (Subsidy×post) are positive and basically significant
at the 1% significance level. It is demonstrated that, on the one hand, TCI has promoted
farmers’ income growth, but the emission of air pollutants and the incidence of major
diseases has increased. On the other hand, the subsidies intensity of the TCI implementation
has significantly increased year by year. It is consistent with the current situation. The
government makes the effort to elevate the subsidy intensity of TCI, and constantly enhance
the policy effect. During the implementation period of TCI, the proportions of central
government’s premium subsidies to the eastern, central and western regions have been
different, and the ratio has increased year by year [38]. However, the decline of environment
and public health needs to be valued. Great subsidies differences in different regions with
the level of economic development also needs to be analyzed.
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Table 6. Robustness test.

Variable
Operating Income Environment Death

(a) (b) (c) (d) (e) (f)

D 0.121 *** 0.169 *** 7.264 2.228 * 0.088 0.150 **
(0.039) (0.045) (6.072) (8.967) (0.140) (0.110)

Str 0.015 0.026 −0.163 **
(2.027) (0.090) (0.067)

Sown −0.064 ** 8.399 −0.433
(0.027) (8.670) (0.300)

Disaster 0.015 0.457 * 0.535
(0.041) (0.251) (0.472)

Modern 0.135 3.754 −0.293
(0.128) (22.602) (0.602)

Urban −0.002 7.577 0.048
(0.009) (5.841) (0.080)

Edu 0.111 −20.823 0.515
(0.092) (26.581) (0.748)

Eco 0.270 0.222 0.208
(0.268) (0.136) (0.244)

Inf −0.041 0.404 *** 0.006
(3.077) (0.089) (0.004)

Cons 7.185 *** 7.215 *** 16.533 *** −401.141 1.883 *** 2.738 **
(0.022) (0.486) (4.278) (279.446) (0.083) (1.200)

Province-fixed
effect Control Control Control Control Control Control

Year-fixed effect Control Control Control Control Control Control
Observations 341 247 270 239 310 247

R-squared 0.913 0.925 0.056 0.243 0.559 0.585
Notes: The parentheses are the clustered standard errors at the Prefecture-level province level. ***, ** and * indicate
significant at the 1%, 5% and 10% levels, respectively.

4.4. Heterogeneity Analysis

Considering the great differences in the level of economic development and the
severity of natural disasters among different regions in China, this paper conducts the
heterogeneous analysis of the triple-effect of TCI on farmers’ income, environment, and
public health. The heterogeneity analysis of regions is based on the classification of the
samples into eastern, central, and western regions. According to the different regions
and levels of economic development of different provinces, China can be divided into
the following three regions: eastern, central, and western regions [20,36]. In addition,
agricultural production activities are particularly dependent on the environment and
climate. The impact on agricultural production and the effects of agricultural insurance
policies has been different since the region encountered natural disasters. Therefore,
according to the different degrees of damage of the pilot provinces, this paper divides
the samples into severely affected areas and less severely affected areas to analyze the
heterogeneity of the degree of disaster [38].

4.4.1. Heterogeneity Analysis of Regions

The heterogeneity analysis of regions is to test whether there is heterogeneity in the
effects of TCI among eastern, central, and western regions in China. This paper further
merges the central and western provinces referring to Yuan et al.’s division of the three
major regions of China [36]. Due to the systematic differences between regions, this paper
introduces the dummy variable representing differences among regions (group). For
provinces in the eastern region, the value of the dummy variable is taken as 1 and other
provinces taken as 0. Then, new dummy variable (D × group) is introduced into the model
to construct a triple-difference model for testing [36,38]. The regression results are shown
in Table 8.
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Table 7. The results of continuous DID.

Variable
Income Pollution Disease

(a) (b) (c) (d) (e) (f)

D 0.024 0.014 18.044 ** 14.018 ** 0.330 0.456
(0.026) (0.018) (6.755) (6.047) (0.328) (0.343)

Subsidy × post 0.715 *** 0.254 ** 0.471 *** 0.215 *** 0.343 *** 0.113 ***
(0.108) (0.117) (0.074) (0.056) (0.060) (0.037)

Str 0.630 *** 0.195 ** 0.225
(0.039) (0.074) (0.174)

Sown −0.009 −12.680 ** −0.061
(0.014) (4.947) (0.058)

Disaster −0.207 * 0.004 −5.955
(0.113) (0.003) (8.134)

Modern 0.092 *** 35.336 *** 0.003
(0.032) (11.706) (0.211)

Urban 0.020 *** −0.651 0.044 *
(0.005) (1.125) (0.023)

Edu −0.013 1.212 −0.055
(0.053) (13.642) (0.209)

Eco −0.015 * −0.614 0.240 ***
(0.008) (1.425) (0.074)

Inf 0.562 *** −0.096 −0.004 *
(0.038) (0.100) (0.002)

Cons 8.451 *** 7.964 *** 77.115 *** 120.534 ** 5.486 *** 0.442
(0.010) (0.252) (1.621) (52.668) (0.133) (2.816)

Province-fixed
effect Control Control Control Control Control Control

Year-fixed effect Control Control Control Control Control Control
Observations 272 179 214 183 364 240

R-squared 0.991 0.993 0.696 0.767 0.582 0.616
Notes: The parentheses are the clustered standard errors at the prefecture-level province level. ***, ** and * indicate
significant at the 1%, 5% and 10% levels, respectively.

The estimation results in Table 8 show that whether the control variables are added or
not, the coefficients of the interaction terms (D × group) in the triple-difference model are
all positive, which is basically significant at the 1% level of significance. The results show
that the effects of TCI on farmers’ income, environment and public health have significant
heterogeneity of regions. Specifically, the effects of TCI on farmers’ income, environmental
pollution and public health in the central and western regions are significantly weaker
than those in the eastern regions. In general, eastern regions in China indicate higher
level of economic development, while central and western regions in China indicate
lower level of economic development [18]. Compared with central and western regions,
farmers’ income is more likely to increase in the regions with higher level of economic
development. Environmental pollution is more severe, and residents’ health deteriorates
more, in eastern regions, during the implementation of TCI. It is demonstrated that farmers’
income increases more but environmental pollution is more severe, and that residents’
health deteriorates, in the regions with high level of economic development, while the
effects of TCI on farmers’ income, environment, and public health are opposite in the
regions with low level of economic development.

4.4.2. Heterogeneity Analysis of Degree of Disaster

The core content of the agricultural insurance policy is to ensure the stability of farmers’
income and to prevent farmers from returning to poverty after disasters. Therefore, it can
be inferred that if the agricultural insurance policy achieves this objective to some extent,
the policy effect in areas with severe agricultural disasters will be more obvious. This
section still uses the triple-difference model to analyze the heterogeneous effect of TCI. First
of all, this section refers to the classification of degree of damage in agriculture in various
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provinces by Liang [37]. If the mean value of the disaster-stricken area in each province
over the years is greater than the overall national average, it is a severely affected area. If
the mean value of the disaster-stricken area in each province over the years is equal to the
national average, it is an area that is not severely affected. Specifically, this paper introduces
the dummy variable (degree) representing the difference in the degree of damage. For
severely-damage areas, the value of the dummy variable is taken as 1, and the value of
other provinces is taken as 0. It is shown in the statistics that the overall mean value of
the national degree of damage is 834.57. Therefore, for provinces where the mean value
of the disaster-stricken area over the years is greater than 834.57, the dummy variable is
set to 1. For provinces where the mean value of the disaster-stricken area over the years is
less than 834.57, the dummy variable is set to 0. Then, new dummy variable (D × degree)
is introduced into the model to construct a triple-difference model for testing [38]. The
regression results are shown in Table 9.

Table 8. Heterogeneity Analysis of Regions.

Variable
Income Pollution Disease

(a) (b) (c) (d) (e) (f)

D 0.016 0.014 17.589 ** 13.762 ** 0.287 0.443
(0.027) (0.019) (6.756) (6.339) (0.328) (0.360)

D × group 0.715 *** 0.254 ** 0.471 *** 0.215 *** 0.343 *** 0.113 ***
(0.108) (0.117) (0.074) (0.056) (0.060) (0.037)

Str −8.597 ** 0.195 ** 0.225
(3.986) (0.074) (0.174)

Sown −677.673
** −12.680 ** −0.061

(247.910) (4.947) (0.058)
Disaster −0.207 * 0.004 −5.955

(0.113) (0.003) (8.134)
Modern 0.089 *** 35.336 *** 0.003

(0.031) (11.706) (0.211)
Urban 0.017 *** −0.651 0.044 *

(0.004) (1.125) (0.023)
Edu −0.006 1.212 −0.055

(0.043) (13.642) (0.209)
Eco −0.015 * −0.614 0.240 ***

(0.008) (1.425) (0.074)
Inf 6.485 −0.096 −0.004 *

(37.704) (0.100) (0.002)
Cons 8.462 *** 8.132 *** 77.557 *** 56.763 5.465 *** 2.320

(0.011) (0.271) (1.612) (56.968) (0.132) (3.247)

Province-fixed
effect Control Control Control Control Control Control

Year-fixed effect Control Control Control Control Control Control
Observations 279 186 217 185 372 247

R-squared 0.989 0.992 0.695 0.758 0.582 0.616
Notes: The parentheses are the clustered standard errors at the prefecture-level province level. ***, ** and * indicate
significant at the 1%, 5% and 10% levels, respectively.

The results in Table 9 show that the effects of TCI on farmers’ income, environmental
pollution, and public health are significantly heterogeneous in areas with different degrees
of damage. In columns a and b, the coefficients of the interaction terms (D × degree) are
0.651 and 0.119, respectively. The former does not pass the significance test, while the latter
is significant at the 1% level of significance. It is demonstrated that compared with areas
with lower degree of damage, the promoting effect of TCI on farmers’ income is more
significant in areas with a higher degree of damage. In columns c and d, the coefficients are
−1.221 and −0.185 but are not significant, regardless of whether the control variables are
added or not. It is demonstrated that the negative effect of TCI on environmental pollution
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has not a significant difference between severely damaged areas and less severely damaged
areas. In columns e and f, the coefficients are 0.915 and 0.098. The former is significant at the
10% level of significance, while the latter does not pass the significance test. Compared with
less severely damaged areas, the negative effect of TCI on public health is more significant
in severely damaged areas, after the implementation of TCI.

Table 9. Heterogeneity Analysis of Damage Degree.

Variable
Income Pollution Disease

(a) (b) (c) (d) (e) (f)

D 0.009 0.096 *** 17.080 ** 13.874 ** 0.307 0.371
(0.008) (0.032) (7.125) (6.466) (0.269) (0.435)

D × degree 0.651 0.119 *** −1.221 −0.185 0.915 * 0.098
(0.029) (0.035) (4.469) (2.751) (0.501) (0.268)

Str 0.522 *** 0.177 ** 0.312 ***
(0.023) (0.081) (0.081)

Sown 0.583 *** −11.137 ** −0.135 *
(0.027) (5.422) (0.071)

Disaster −0.357 ** 0.763 *** 0.897 ***
(0.149) (0.135) (0.158)

Modern 0.087 ** 34.439 *** −0.012
(0.032) (12.474) (0.231)

Urban 0.018 *** 0.840 −0.013
(0.004) (1.171) (0.032)

Edu 0.008 −5.380 0.273
(0.042) (13.690) (0.320)

Eco 0.567 *** 0.570 *** 0.412 ***
(0.100) (0.089) (0.146)

Inf 0.659 *** −0.087 −2.145 ***
(0.028) (0.109) (0.506)

Cons 8.462 *** 8.088 *** 77.557 *** 56.839 5.465 *** 2.374
(0.011) (0.247) (1.615) (56.811) (0.127) (3.247)

Province-fixed
effect Control Control Control Control Control Control

Year-fixed effect Control Control Control Control Control Control
Observations 279 186 217 185 372 247

R-squared 0.989 0.993 0.695 0.758 0.568 0.585
Notes: The parentheses are the clustered standard errors at the Prefecture-level province level. ***, ** and * indicate
significant at the 1%, 5% and 10% levels, respectively.

5. Mechanism Analysis

The results above clearly demonstrate the triple effects of TCI. TCI can promote farmers’
income growth with the worsening of the environment and residents’ health, which means
green income growth has not been achieved. Furthermore, the mechanism that generates
the result above needs to be further explored. Referring to the existing theories and
literature, this section poses the following theoretical analysis beforehand: On the one hand,
the implementation of TCI will increase farmers’ participation in agricultural insurance.
Therefore, demand for agricultural insurance is increasing. When the supply of agricultural
insurance is stable, the trading volume of agricultural insurance under the equilibrium
state has increased, thereby promoting the development of agricultural insurance. The
development of agricultural insurance can effectively increase agricultural production
inputs by transferring agricultural business risks, optimizing agricultural risk allocation and
resource allocation, thereby increasing farmers’ income [38]. On the other hand, the lack of
straw-processing equipment that is environmentally friendly has worsened environmental
pollution when farmers dispose of straw. In order to increase crop yields and prevent plant
diseases and insect pests, farmers will burn the straw that has either been eroded by pests
and diseases or has been underdeveloped. Due to the lack of environmentally friendly
equipment for disposing of straw, burning straw will emit a lot of harmful gases which
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aggravate environmental pollution and deteriorate residents’ health [39]. Therefore, based
on the theoretical analysis and academic results above, this paper proposes two hypotheses.
The first is that insurance density may be a mediator for TCI to affect farmers’ income.
The second is that straw burning may be a mediator for TCI to affect the environment
and public health. The empirical test of the above two mechanism paths will be carried
out below. This paper analyzes the internal mechanism of TCI in the framework of the
difference-in-difference model by virtue of the mediation effect. The analysis aims to
provide a theoretical explanation for the mechanism path that TCI affects farmers’ income,
environmental pollution and public health. There are two impact paths examined here, as
follows: the mechanism path of TCI affecting farmers’ income (Path a) and the mechanism
path of TCI affecting the environment and health (Path b). The equation set of mediation
effect model is shown in model (3).

Yit = cDit ++δ1controlit + e1
Mit = aDit ++δ2controlit + e2

Yit = c′Dit + bMit + δ3controlit + e3

(3)

In model (3), Yit is the explained variable, including farmers’ income, agricultural
environment, and residents’ health. Mit is the mediator, including insurance density and
straw burning. C represents the total effect of TCI on Yit, which is the sum of the direct
effect and the indirect effect. The value c′ represents the direct effect, and ab represents the
indirect effect, namely the mediation effect. The descriptive statistics of the mediator are
shown in Table 10.

Table 10. Descriptive statistics of mediator.

Statistic Variable Unit Means Standard
Deviation Min Max Observations

ID Insurance density CNY per capita 4075.604 16,209.47 112.624 186,156.4 371
Burn Straw burning Ten thousand tons 184.353 146.513 4.6 716.09 372

Then, the two methods, the test of the regression coefficient by stepwise regression and
the bootstrap test, are used in this part to verify the two paths. The test of the regression
coefficient by stepwise regression is used in the mechanism analysis first for the path
test, and then the bootstrap test is used for further verification. Whether the insurance
density is the mediator of TCI affecting farmers’ income can be determined. Additionally,
whether the amount of straw burning is the mediator for the causal effects of TCI on the
environment and health can be determined. The mechanism of TCI on farmers’ income,
agricultural environment and residents’ health can be obtained. The test results of the
mediation effect are shown in Tables 11 and 12. It can be seen from Table 11 that the impact
of TCI on insurance density is 14.448. The coefficient of farmers’ income and insurance
density is 0.130, which is significantly non-zero. The impact of the pilot insurance policy
on the amount of straw burning is 21.584. The coefficient of the incidence of major diseases
and the amount of straw burning is 0.018, which is also significantly non-zero. Therefore,
the mediation effect is both established whatever the mechanism path of TCI affecting
farmers’ income increase through insurance density, or the mechanism through which
TCI affects the environment and health through straw burning. It is concluded on the
mechanism analysis from the above. On the one hand, TCI increases insurance density,
thereby increasing farmers’ income. On the other hand, TCI encourages farmers to burn
straw emitting harmful gases, which will deteriorate the environment and residents’ health
to some extent.
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Table 11. Stepwise test regression coefficients.

Mechanism Path a Path b

Variable Income ID Income Disease Burn Disease

D 1.986
(0.192)

14.448 *
(7.337)

0.108
(0.442)

0.443
(0.360)

21.584 **
(9.293)

0.054
(0.252)

ID - 0.130
(0.126) - - -

Burn - - - - - 0.018 *
(0.011)

Control
variables Control Control Control Control Control Control

Province-fixed
effect Control Control Control Control Control Control

Year-fixed effect Control Control Control Control Control Control
Notes: The parentheses are the clustered standard errors at the prefecture-level province level. ** and * indicate
significant at the 5% and 10% levels, respectively.

Table 12. Bootstrap test.

Mechanism Path a Path b

Confidence interval [0.023, 0.183] [0.038, 0.081]

Furthermore, the bootstrap test is used to verify the results of mediation effect analysis
mentioned above. The result can be seen in Table 12. This study uses a bootstrap test to
sample 1000 times randomly to verify the coefficient obtained from stepwise regression,
referring to the study by Wen et al. [40]. The confidence interval at 95% level of coefficient of
this path a is [0.023, 0.183]. According to the principle of the bootstrap test, the confidence
interval at 95% level of the path coefficient does not include 0. The existence of the
mediation effect is clearly demonstrated. Similarly, the confidence interval at 95% level for
measuring path b is [0.0381, 0.081]. The confidence interval at 95% level of this path does
not include 0, which clearly demonstrates that the mediation effect exists and verifies the
mechanism analysis mentioned above.

6. Discussion

From the perspectives of farmers’ income, environmental pollution and residents’
health, this paper focuses on the triple-effect evaluation on TCI and test whether TCI can
achieve green income growth. The empirical study is based on inter-provincial panel data
from 2009 to 2020 in China, by using difference-in-difference model. The research method
used in this paper is similar to that of Gao et al. [1]. They used time-varying DID to identify
the policy effect of agricultural insurance subsidy policy (AISP) from 2003 to 2012. However,
this paper employs more methods, such as a continuous DID model and triple-difference
model, in empirical analysis. Additionally, a continuous DID model is used to measure
the subsidies intensity of the TCI implementation. The triple-difference model is used to
analyze the heterogeneity characteristics of TCI, including the heterogeneity analysis of
regions and heterogeneity analysis of the degree of damage. In the mechanism analysis,
this paper analyzes the internal mechanism of TCI by employing the mediation effect. It is
quite different from that of previous literature. Wang et al. [38] only tested the mechanism
of agricultural insurance subsidy policy affecting farmers’ income by using mediation
effect. Additionally, Gao et al. [1] added Mpfa and Gsa to the mechanism analysis without
using mediation effect. On the basis of the above articles, the mechanism analysis aims to
provide a theoretical explanation for the mechanism path that TCI affects farmers’ income,
environmental pollution and public health. The mediation effect explores the following
two mechanism paths: the mechanism path of TCI affecting farmers’ income (Path a) and
other mechanism path of TCI affecting the environment and public health (Path b).
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7. Conclusions

Based on the inter-provincial panel data from 31 provinces in China from 2009 to
2020, this paper takes China’s TCI as an example to study the triple-effect of TCI on
farmers’ income, environment and public health. The study aims to find out whether
agricultural insurance policies can achieve green income growth. The results show that TCI
promotes farmers’ income, but deteriorates the environment and residents’ health, which
indicates green income growth has not been achieved. Furthermore, there are significant
heterogeneity characteristics in the effects of TCI on farmers’ income, environment and
public health. Compared with central and western regions, farmers’ income is more likely
to increase in the eastern regions. However, environmental pollution is more severe, and
residents’ health deteriorates more, in eastern regions, during the implementation of TCI.
In addition, the positive effect of TCI on farmers’ income and the deterioration of residents’
health is more obvious in areas with a higher degree of damage, while the negative effect
of TCI on environment is more obvious in areas with a lower degree of damage. In terms
of internal mechanism, on the one hand, TCI increases the insurance density, thereby
increasing farmers’ income. On the other hand, TCI encourages farmers to burn straw
emitting harmful gases, which is harmful to the environment and residents’ health to some
extent, without achieving green income growth. The conclusions provided by empirical
analysis can help governments around the world to formulate agricultural insurance
policies that take environment and public health into consideration and then achieve green
income growth. Based on the above empirical analysis and discussion, this paper puts
forward the following recommendations about how to achieve green income growth:

First, from the perspective of environment and health, TCI has not achieved green
income growth. The government should not merely focus on the increase in food production
and farmers’ income during the implementation of agricultural insurance policies, they
should also pay more attention to environment and public health. It is required that
governments of various countries pay attention to the green income-increasing effect that
involves the environment and health. In this way, the well-being of residents can be truly
improved. A reasonable increase in the subsidy standards is needed for farmers to use
straw-processing equipment more actively. Additionally, the subsidies should be granted
to special machinery purchase to encourage environmentally friendly production and
post-processing of straw and to promote the construction of environmentally friendly
agricultural facilities in rural areas. As a result, environmental pollution caused by straw
burning can be reduced, and the health of residents can be guaranteed.

Second, the government should implement differentiated agricultural insurance poli-
cies based on the heterogeneity of regions and degrees of disaster. To increase the level of
government subsidies, the government should release policies that favor the central and
western regions and areas that are not severely affected with regard to farmers’ income.
In terms of reducing environmental pollution, policies that favor the central and western
regions and severely affected areas should be implemented. In terms of the health of
residents, the government should implement policies that favor the central and western
regions and areas that are not severely affected.

Third, the government should improve the agricultural insurance subsidy policy
system, continue to expand the scope of subsidies, and form a subsidy system of “bulk
agricultural products plus local advantageous varieties”. Not only should administration
increase premium subsidies, but also promote reinsurance subsidies, management fee sub-
sidies, and tax incentives, so as to increase farmers’ participation in agricultural insurance.
With the increase in insurance density, farmers’ income can be increased continuously.
Together with the promotion of the use of straw-processing equipment and the construction
of environmentally friendly agricultural facilities, green income growth can be achieved in
the future.
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