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Abstract: Prior studies have fully explored the impacts of rural labor migration on land use forms.
In contrast to prior studies, this study focuses on the health status of rural households and its
quantitative impacts on cropland abandonment (CA). More specifically, under the guidance of the
theoretical mechanism of “household health affects CA by labor supply”, this study employs survey
data from 8031 households collected in 27 Chinese provinces in 2014 to explore the quantitative
impacts of household health on CA. The results are as follows. (1) The higher the level of household
health is, the less CA there is. (2) Compared with males, the impact of female health status on
CA is more obvious. Thus, the relationship between household health and CA matters, not only
because it may help to theoretically enhance the understanding of the importance of health in peasant
households, but also because it may help to practically provide references for effective policies of CA
from the perspective of rural medical services.
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1. Introduction

Scholars have paid attention to poverty and health in developing countries [1,2]. In particular,
the problems of the welfare and health of peasant households have drawn substantial attention from
scholars. One example of such problems is the decentralized operation of small peasant households,
which is the basic form of agricultural production and management in China [3]. According to China’s
third agricultural census data [4], at the end of 2016, the share of small peasant households to total
peasant households is more than 98%, the share of population engaging in agriculture of small peasant
households to total population engaging in agriculture is 90%, and the share of the cropland area of
small peasant households to total cropland area is 70%. However, the health status of small peasant
households may not be good; specifically, the health status of rural households may be worse than the
health status of urban households [5]. As shown in Figure 1, the crude mortality rates of major diseases
in rural areas were higher than those in urban areas from 2009 to 2017. Correspondingly, the basic
medical conditions in rural areas are not as suitable as those in urban areas [6]. As shown in Figure 1,
there were fewer medical technical personnel in rural areas than in urban areas from 2009 to 2017.
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Additionally, with the rapid development of the economy and society, CA has become a part of
the global agricultural landscape [7,8]. Campbell et al. [9] found that the area of CA has grown to
approximately 385–472 million km2 worldwide since the 20th century. In recent years, the problem of
CA in China has also become serious. In China, big data show that approximately 12% of the small
peasant households have abandoned cropland at the end of 2013 [10]. In particular, the problem of CA
is more serious in hilly and mountainous areas, where the natural environment and medical conditions
are poor. For example, in hilly and mountainous areas, big data show that approximately 15% of
China’s small peasant households abandoned cropland at the end of 2013 [8]; Li et al. [11] found that
approximately 28% of the cropland in mountainous areas had been abandoned from 2000 to 2010.

It is important to understand CA [8,12]. First, cropland is abandoned suddenly, which will
lead to a series of serious environmental problems [13]. Lasanta et al. [14], Arnáez et al. [15],
and Brandolini et al. [13] found that CA increases the risk of soil degradation; Bordoni et al. [16],
Persichillo et al. [17], and Schilirò et al. [18] considered CA to be one of the important driving forces
behind the shallow landslide phenomenon. Second, Fao et al. [19] pointed out that more than
820 million people in the world did not have enough food in 2018, and 2018 is the third year in which
the number of the world’s hungry people has continued to grow. However, food security is directly
related to the supply of cropland [20–22], and CA reduces the supply of cropland, thereby threatening
food security. Thus, discussing the driving factors and their mechanisms of cropland abandonment
has gradually become an important focus.

Prior studies have mostly explained the problem of CA from the perspective of migration rather
than household health. Operating land requires labor [23]. Labor migration will reduce agricultural
labor, which leads to CA. Thus, Gellrich et al. [24], Van Doorn and Bakker [25], Lieskovský et al. [26],
Xu et al. [27], Deng et al. [10], and Xu et al. [12] found that migration is a key driver of CA. However,
even if the migration rate is low, rural cropland may still be abandoned. Thus, CA is related not only
to the quantity of the agricultural labor supply, but also to the quality of the agricultural labor supply.
Deng et al. [28] found that the health status of householders may affect land-use decision making.
In addition, the health status of household members may affect agricultural productivity [29,30],
and its path of influence is multifaceted: (1) Health affects human capital accumulation [31], which
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may affect household sustainable development; (2) health status may also affect the improvement of
agricultural models and the adoption of agricultural technology [32,33], which may directly affect
agricultural output. Unfortunately, although some studies suggest that household health may affect CA,
the quantitative relationship between household health status and cropland use is not well understood.
Thus, it is necessary to explore the quantitative impact of the health status of small peasant households
on CA from a health quality perspective.

Moreover, China is the largest developing country in the world [10,34]. “A big country with small
peasants” is an accurate definition to current Chinese national conditions. The 19th National Congress
of the Communist Party of China proposed a rural revitalization plan that aimed to achieve an effective
connection between small peasant households and modernization. Based on the above, this study finds
that the poor health status and the widespread CA phenomenon overlap in rural China. However,
for small peasant households, health is a prerequisite for access to modernization, and cropland is an
important material carrier for access to modernization. Is there a correlation between health status
and CA? Thus, based on the big survey data in China exploring the quantitative relationship between
health status and CA, the results of this study may contribute to the smooth progress of China’s rural
revitalization plan and help provide a reference for developing countries to improve the welfare of
small peasant households.

2. Theoretical Analysis

For the drivers of household land use, the number of household members is an important
determinant. More specially, off-farm employment leads peasant households to abandon cropland [10,12].
However, few studies have explored the quantitative impact of household health on CA from the
perspective of the health of household members. Nonetheless, health status plays an important role in
land use [28]. Household health may affect land use behavior through labor supply [1,2].

Household health may affect the quantity of labor supply [35–37], which directly affects land use
behavior. The quantity of labor supply refers to the time and size of labor supply. Jack [35] found that
unhealthy family members need healthy family members to look after them, so health status directly
affects the quantity of the total labor supply; Fink and Masiye [36] found that improving household
health improves the quantity of labor supply in rural areas. More specifically, if the quantity of labor
supply is decreased, the household may decrease labor input in cropland management. However,
the decrease of agricultural labor is the main driving factor of CA [10,12]. In summary, there exists a
theoretical chain of “household health to quantity of labor supply to CA”.

Household health may also affect the quality of labor supply [35,38], which indirectly affects land
use behavior. The quality of labor supply refers to the productivity of labor supply. Fogel [38] found
that healthy people have higher productivity than unhealthy people. Jack [35] found that health status
directly affects the quality of labor supply, for example, diseases may reduce productivity of work.
In other words, if the quality of labor supply is decreased, household may decrease or abandon labor
input in cropland management. In summary, there exists a theoretical chain of “household health to
quality of labor supply to CA”.

Moreover, gender exerts different impacts of health status on labor supply for males and females,
which implies that the health status of male members and female members may have different effects
on cropland use behavior. Due to female migration lagging behind male migration, rural households
have a clear labor division [39–42]. In rural areas, common divisions of labor mean that males engage
in the off-farm sector and females in the farm sector. Thus, from the perspective of gender, cropland
use behavior may be more affected by female health status.

As mentioned above, whether household health status affects the quantity or the quality of
labor supply will ultimately affect household land use behavior [1,2]. Thus, this study proposes two
hypotheses as following:

H1: The healthier the household is, the less cropland is abandoned.
H2: Compared with males, the impact of female health status on CA is more obvious.
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3. Data, Variables, and Method

3.1. Data Source

The peasant household is an important start for research on the issues of agriculture and
rural areas [31,43,44]; thus, this study employs the household-level data of peasant in rural China.
The household-level data employed in this study come from a household survey, which was drawn
from the China labor-force dynamics survey (CLDS) in 2014 and conducted by the Center for Social
Science Survey at Sun Yat-sen University in Guangzhou, China. The data can be found on the web site:
http://css.sysu.edu.cn. The survey collects detailed information about China’s social and economic
development, including household health, labor migration, and rural land use. To ensure that the
sample is nationally representative, the CLDS covers 29 provinces of mainland China (excluding Tibet
and Hainan). A multistage cluster, stratified, probability proportional to size (PPS) sampling method
is used. The data employed in this study were collected in 2014, which is the most recent year data
have been published by the survey institutions. The 2014 survey covers 29 mainland provinces, 209
counties, 401 villages, and 14,214 households. During the data analysis, this study focuses on the
household health and CA in rural region, thus, the households living in city are not included in this
study. After cleaning the data, data from 8031 valid household questionnaires of 27 provinces are used
for the analysis.

3.2. Variables

3.2.1. Dependent Variable

Referring to the studies of Deng et al. [10], Deng et al. [8], and Xu et al. [12], this study defines the
dependent variable as the share of CA in total cropland (i.e., Equation (1)). In addition, the variable is
the time-point data of peasant households at the end of 2013.

CA =
Abandoned area o f cropland

Total area o f cropland
× 100% (1)

where abandoned cropland means the plot which the household did not have any inputs (such as
labor, fertilizer, pesticides, etc.) throughout the entirety of 2013; total cropland includes the plot that
the household received official registration certificates or rented in, but does not include the plot that
the household rented out.

3.2.2. Independent Variable

This study defines the health of peasant households as the share of healthy members in the
household (i.e., Equation (2)) and defines female (male) health as the share of healthy female (male)
members among female (male) household members (i.e., Equations (3) and (4)). Referring to the
studies of Currie and Madrian [45] and Li and Zhu [46], this study selects self-rated health as a measure
of member health. In the questionnaire, the interviewee will be asked “What is the health status of
the member?” and the interviewee can only choose one of the five answers (i.e., very healthy, healthy,
general, unhealthy, and very unhealthy). If the interviewee selects either very healthy, healthy, or
general, the member is considered a healthy member.

Household health =
Healthy members

Total members
× 100% (2)

Female health =
Healthy f emale members

Total f emale members
× 100% (3)

Male health =
Healthy male members

Total male members
× 100% (4)

http://css.sysu.edu.cn
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where members mean population who live together or share economic benefits, which include children
and elder.

3.2.3. Control Variable

In order to improve the accuracy of the estimation results, this study also control some other
variables. Thus, this study divides the control variables into four categories (e.g., land characteristics,
householder characteristics, household characteristics, and location characteristics). More specifically,
referring to the study of Cavicchioli et al. [47], Deng et al. [10], Zou et al. [48], Cavicchioli et al. [49],
and Xu et al. [12], this study controls land characteristic variables (e.g., Scale, Quality, Registration,
and Transfer), householder characteristic variables (e.g., Education and Age), household characteristic
variables (e.g., Size, Off-farm employment, Successor), and location characteristic variables (e.g.,
Distance, Density, Urbanization). The model variables and summary statistics are described in Table 1.

Table 1. Definition and descriptive statistics for the variables a.

Variables Definition Mean SD

Dependent variable

Cropland abandonment The share of cropland abandonment in total cropland (%) 7.06 22.74

Independent variable a

Household health The share of healthy members in household (%) 86.34 23.51
Female health The share of healthy female members in household (%) 68.75 29.68
Male health The share of healthy male members in household (%) 73.87 26.95

Land variables

Scale Per capita of cropland area (mu a /person) 1.67 1.97
Quality 1 if abandoned cropland is poor; 0 otherwise 0.03 0.16

Registration 1 if cropland is officially registered; 0 otherwise 0.41 0.49
Transfer 1 if household rents out cropland; 0 otherwise 0.71 0.45

Householder variables

Education 1 if householder has a high school education or above; 0 otherwise 0.12 0.32
Age Age of householder (years) 53.81 13.24

Household variables

Size Number of total household members 4.61 2.21
Off-farm employment The share of off-farm labors in total labors (%) 40.01 38.54

Successor 1 if the next generation of householder is engaged in agriculture; 0 otherwise 0.08 0.27

Agricultural assets Per capita of current market value of all the agricultural assets that a
household possesses (104 RMB a/person) 0.08 0.53

Fixed assets Per capita of current market value of all the fixed assets that a household
possesses (104 RMB a/person) 4.32 16.75

Location variables

Distance Distance from households to the nearest business center (Km) 7.12 9.18
Density Village population density (number/Km2) 140.68 134.30

Urbanization The share of urban households in total households with same county in
sample (%) 11.63 20.69

Plain 1 if village is located in plain; 0 otherwise 0.40 0.49
Hill 1 if village is located in hill; 0 otherwise 0.35 0.48

Mountain 1 if village is located in mountain; 0 otherwise 0.25 0.43
a Note: During the study period, 1 USD was equal to 6.12 RMB; 1 mu ≈ 666.67 m2; the gender of some members is a
missing value.

3.3. Method

The dependent variable CA is a truncated continuous variable (i.e., the minimum value is 0,
the maximum value is 100). In addition, there is a potential endogenous problem, which arises from
the mutual causality between household health and CA. Thus, this study employs the instrumental
variable Tobit (IV-Tobit) model to explore the relationship between household health and CA. The Tobit
(IV-Tobit) model is set as Equation (5):

CAip = β0 + β1Household healthip + γCV + ηp + εip (5)
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where the subscripts of i and p represent household and province, respectively; Cropland abandonment is
a truncated and continuous variable, which represents the share of CA in total cropland; Household health
is a continuous variable, which represents the share of healthy members in household; CV is the vector
of control variables; β0 is the constant; β1 is the estimated parameters, and if β1 is significantly nonzero,
it will mean that household health significantly affects CA; γ is the vector of estimated parameters
for control variables; η is the province dummies; ε is the random error terms. In addition, there may
be a mutual causal relationship between household health and CA (i.e., household health may affect
CA, and CA may also counteract household health). Thus, referring to the study of Wooldridge [50],
this study employs the regression of instrumental variable (IV-Tobit). Meanwhile, referring to the
study of Sacerdote [51], this study builds instrumental variable based on peer effects. The instrument
IV −Household health for Household health is the average share of health members in households other
than the household of interest (n − 1) in the same village, as Equation (6):

IV−Household healthiv = (Household health1 + Household health2 + . . . +
Household healthn−1)/(n− 1)

(6)

4. Results

4.1. Descriptive Statistics by Relationship

Based on the matrix of Pearson’s correlation coefficients for the model variables, we draw the
heatmap (Figure 2). The heatmap means that the darker the color of the areas, the bigger the absolute
value of the correlation coefficient, and vice versa. As shown in Figure 2, the color of the most areas is
light, and the correlation coefficients among the variables are all below 0.3, which indicates that there
is no significant multi-collinearity among the variables. Additionally, there is negative correlation
between CA and household health (i.e., the value is −0.07). The result also shows that household
health may help to reduce CA. However, the results in Figure 2 do not control for other variables when
exploring the correlation between the dependent variable and the key variable. Thus, to better test the
quantitative relationship, it is necessary to focus on econometric models.

4.2. Empirical Results

4.2.1. The Impacts of Household Health on Cropland Abandonment

Table 2 represents the estimated results of household health affecting CA. This study employs
a stepwise regression to explore the quantitative impacts of household health on CA. As shown in
Table 2, the dependent variables are the share of CA in all the models. More specifically, for Models (1)
to (6), this study gradually adds the key variable, province dummies, land characteristics, householder
characteristics, household characteristics, and location characteristics. In all the models, the Wald test
values are significant at the 1% or 5% level, which indicates that the null hypothesis (all variables are
exogenous) is rejected. More specifically, there is an endogeneity problem, so this study’s use of the
IV-Tobit model is appropriate. In addition, since the IV-Tobit model is a nonlinear model, this study
also calculates the coefficient of marginal effects (i.e., the column of Model (7)) based on Model (6).
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Figure 2. The heatmap for the matrix of Pearson’s correlation coefficients.

As shown in Table 2, in Models (1) to (6), the coefficients of household health are significantly
nonzero. More specifically, the coefficients of household health are negative and significant at the 1%
level in Models (1) to (6), which indicates that the impact of household health on CA may be robust
after solving the problem of missing variables using a stepwise regression. In addition, according to
the results of Model (7), every 1% increase in household health will result in a 0.15% reduction in CA.
Therefore, the above estimates provide the empirical evidence for H1, namely, with the continuous
improvement of household health status, the share of CA gradually decreases.

The stepwise regression can partially ensure the robustness of the estimation results. Hence,
to ensure the robustness of the estimation results of Table 2, this study employs the variety of
identification strategies shown in Table 3. As shown in Table 3, Model (1) means that the estimation
method is replaced by two-stage least squares (linear estimation); Model (2) means that the dependent
variable (the share of CA) is replaced by the area of CA; Model (3) means that the dependent variable
(the share of CA) is replaced by the binary variable (1 if rural households abandon cropland and 0
otherwise), and the estimated method is replaced by the IV-Probit model. All the models control for
province dummies, householder characteristics, household characteristics, and location characteristics.
As shown in Table 3, the coefficients of household health have a significant (at the 1% or 5% level) and
negative sign, which indicates that there is a significant and negative relationship between household
health and CA regardless of changes to the econometric method or the resetting of the explained
variables. In other words, the higher the level of household health is, the less CA there is. Thus,
the estimates of Table 3 provide further evidence for H1.
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Table 2. The IV-Tobit estimated results for the impacts of household health on cropland abandonment a.

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Model (7)

Household health −3.8768 ***
−3.7719 ***

−3.3716 ***
−3.5376 ***

−2.9961 ***
−2.1950 ***

−0.0015 ***

(0.4706) (0.7612) (0.6852) (0.8048) (0.7681) (0.8059) (0.0005)
Land size 5.6424 5.4644 6.5960 4.9781 0.0034

(7.1495) (6.9465) (6.9483) (6.5851) (0.0061)
Land quality 212.5419 *** 211.9371 *** 208.7084 *** 205.8077 *** 0.1388 ***

(10.6958) (10.7877) (10.6689) (10.3069) (0.0094)
Land registration 9.8939 10.7815 * 9.1641 9.4428 0.0064

(6.3402) (6.4307) (6.2380) (6.3351) (0.0041)
Land transfer −86.0644 ***

−86.3041 ***
−98.0307 ***

−95.5968 ***
−0.0644 ***

(7.6719) (7.7422) (7.7928) (7.6508) (0.0053)
Householder

education 12.8480 5.3303 5.0150 0.0034

(9.2065) (8.8146) (8.8114) (0.0059)
Householder age −2.8156 **

−3.5955 ***
−3.5315 ***

−0.0024 ***

(1.2364) (1.1916) (1.1949) (0.0008)
Householder age2 0.0218 * 0.0308 *** 0.0332 *** 0.0000 ***

(0.0121) (0.0111) (0.0112) (0.0000)
Household size 6.1363 *** 4.5353 *** 0.0031 ***

(1.6149) (1.6397) (0.0010)
Off-farm employment 0.6996 *** 0.6649 *** 0.0004 ***

(0.1003) (0.1018) (0.0001)
Farm successor −11.7624 −12.6754 −0.0085

(11.0098) (10.8160) (0.0074)
Ln(Agricultural

assets) −61.3466 ***
−70.2677 ***

−0.0474 ***

(21.9725) (22.0746) (0.0168)
Ln(Fixed assets) −5.0069 −6.4852 *

−0.0044 *

(3.5757) (3.5607) (0.0025)
Distance 0.1254 0.0001

(0.2690) (0.0002)
Population density −0.1450 ***

−0.0001 ***

(0.0239) (0.0000)
Urbanization −0.3144 **

−0.0002 **

(0.1538) (0.0001)
Hill 12.7579 0.0086

(8.0849) (0.0056)
Mountain 17.6559 * 0.0119 *

(9.2314) (0.0065)
Province dummies No Yes Yes Yes Yes Yes Yes

Wald test of
exogeneity 48.8958 *** 17.4689 *** 16.3676 *** 14.8112 *** 9.7939 *** 3.9856 ** -

Observation 8031 8031 8031 8031 8031 8031 8031
a Note: Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01; in order to display the estimation results
more accurately, this study reserve 4 digits after the decimal point (the same below).

Table 3. The estimated results of robustness test for the impacts of household health on
cropland abandonment a.

Model (1) Model (2) Model (3)

Household health −0.1554 **
−0.0211 **

−0.0162 ***

(0.0727) (0.0095) (0.0057)

Land variables Yes Yes Yes
Householder variables Yes Yes Yes
Household variables Yes Yes Yes

Location variables Yes Yes Yes
Province dummies Yes Yes Yes

Observation 8031 8031 8031
a Note: Standard errors in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.

4.2.2. The Impacts of Household Health on Cropland Abandonment by Gender Composition

As shown in Table 4, the dependent variable is the share of CA in all models. More specifically,
for Models (1) to (3), this study gradually adds the key variable, province dummies, land characteristics,
householder characteristics, household characteristics, and location characteristics. In all models,
the values of the Wald test are significant at the 1% level, which indicates that the null hypothesis (all
variables are exogenous) is rejected, and the IV-Tobit model is appropriate.
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Table 4. The estimated results for the impacts of household health on cropland abandonment by
gender composition.

Model (1) Model (2) Model (3)

Female health −0.0011 ***
−0.0015 ***

−0.0033 ***

(0.0002) (0.0003) (0.0005)
Male health −0.0013 *** −0.0004 −0.0020

(0.0002) (0.0003) (0.0014)

Land variables No No Yes
Householder variables No No Yes
Household variables No No Yes

Location variables No No Yes
Province dummies No Yes Yes

Wald test of exogeneity 337.8985 *** 101.1544 *** 41.5459 ***

Observation 7581 7581 7581
a Note: The coefficients is marginal effect based on the IV-Tobit estimated result. Standard errors in parentheses;
* p < 0.1, ** p < 0.05, *** p < 0.01.

As shown in Table 4, the estimates of Models (1) to (3) provide evidence for H2. Firstly,
the coefficients of female health and male health have a negative sign, which suggests that improving
female or male health can help reduce CA. Secondly, the absolute value of the coefficient of female
health is greater than that of male health, which indicates that female health has a greater impact on
CA than male health. Finally, the coefficients of female health in Models (1) to (3) are significant at
the level of 1%, and the coefficient of male health is significant only in Model (1), which suggests that
the impact of female health status on CA is more robust than that of male health status. In summary,
compared with males, the impact of female health status on CA is more obvious. Thus, the estimates
of Table 4 provide evidence for H2.

5. Discussion

This study employs big data via sample surveys from 27 Chinese provinces to explore the
quantitative impacts of household health on CA. Compared with prior studies, the marginal
contributions of this study are as follows: (1) This study builds the theoretical mechanism of “household
health affects CA by labor supply” to theoretically analyze the relationship between household health
and CA; (2) this study employs an econometric model to explore the quantitative impacts of household
health on CA; and (3) this study also explores the quantitative impacts of the health status of gender
composition on CA from the perspective of gender difference. In addition, compared to studies with
small-scale sample survey data, this study employs survey data from 8031 households collected in
27 Chinese provinces in 2014, and thus, the results of this study may be more useful in mapping
actual problems. Hence, the findings of this study may help provide references for effective cropland
management policies from the perspective of rural medical services.

First, the healthier the household is, the less cropland is abandoned. These findings have some
similarities and differences with those of prior studies. On the one hand, the findings of this study are
similar to the studies of Fogel [38] and Jack [35], which found that healthier the labor force is, the higher
productivity is, which also means that peasant households with better health tend to experience less CA.
On the other hand, the findings of this study are different from the studies of Currie and Madrian [45]
and Goryakin and Suhrcke [52], which found that unhealthy people might not stop working, which
also means that health status does not affect the quantity of the labor supply. However, labor supply
includes not only the quantity of the supply but also the quality of the supply. Therefore, unhealthy
workers may experience low productivity [38,53], which causes peasant households to shrink the scale
of their agricultural operations. Therefore, although peasant households with poor health do not stop
working, they may reduce the scale of their activities (i.e., they will give priority to high-productivity
plots and abandon low-productivity plots) [1,2].
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Second, this study finds that female health status is more important for reducing CA than male
health status. This finding is different from those of several prior studies. Thomas and Strauss [54],
Thomas et al. [55], and García-Gómez et al. [56] believed that males may engage in work that depends
on physical status, and thus, the impact of male health status on labor supply or wage is more obvious
than that of female health status. However, the findings of this study may be more in line with the
current situation in China. In rural China, most men are engaged in off-farm production, and most
women are engaged in farm production [57]. Thus, the male health status mainly affects the supply of
off-farm labor, and the female health status mainly affects the supply of farm labor. When the level of
female health declines, it will directly affect agricultural production, subsequently will increase the risk
of CA.

Finally, this study has several deficiencies, which can be addressed in future studies. Specifically,
(1) this study measures health status based on self-reporting and finds that peasant households with
poor health status are more likely to abandon cropland. Future research can further design scales to
measure health status and explore its impact on cropland use. (2) This study focuses on the quantitative
relationship between household health and CA. Future research can further explore the implementation
mechanisms and approaches behind the quantitative relationship. (3) Household health and CA may
be dynamic. Future research can further explore the dynamic relationship between household health
and CA using panel data.

6. Conclusions and Implications

Under the guidance of the theoretical mechanism of “household health to labor supply to CA”,
this study employs survey data from 8031 households collected in 27 Chinese provinces in 2014 to
explore the quantitative impacts of household health on CA. This study finds that:

(1) The higher the level of household health is, the less CA there is; specifically, every 1% increase
in household health results in 0.15% reduction in CA.

(2) Compared with male, the impact of female health status on CA is more obvious.
The above results offer several implications. Human health plays an important role in the

development of society and the economy. However, in rural areas, the health status of peasant
households is a concern due to environmental exposure, poor water quality, and climate change.
This study finds that peasant households with better health tend to experience less CA, which also
provides evidence of the importance of health. This result implies that the government should pay
more attention to rural medical problems. In addition, this study finds that female health is more
important in farm production than male health. This result suggests that we should appropriately
increase scholarly focus on female health.

Author Contributions: X.D. and D.X. designed the research; X.D., D.X., F.W., Y.Q. and M.Z. performed the
research; X.D. analyzed the data; and all authors wrote the paper.

Funding: This research was funded by The National Social Science Foundation of China (Grant No. 14XGL003)
and the National Natural Science Foundation of China (Grant No. 41801221).

Acknowledgments: We gratefully acknowledge financial support from the National Social Science Foundation
of China (Grant No. 14XGL003) and the National Natural Science Foundation of China (Grant No. 41801221).
The authors also extend great gratitude to the anonymous reviewers and editors for their helpful review and
critical comments. Additionally, all authors are very grateful to the Center for Social Science Survey at Sun Yat-sen
University who provides the data.

Conflicts of Interest: All authors declare no conflict of interest.

References

1. Allen, S.; Badiane, O.; Sene, L.; Ulimwengu, J. Government Expenditures, Health Outcomes and Marginal
Productivity of Agricultural Inputs: The Case of Tanzania. J. Agric. Econ. 2014, 65, 637–662. [CrossRef]

2. Damon, M.; Zivin, J.G.; Thirumurthy, H. Health Shocks and Natural Resource Management: Evidence from
Western Kenya. J. Environ. Econ. Manag. 2015, 69, 36–52. [CrossRef]

http://dx.doi.org/10.1111/1477-9552.12063
http://dx.doi.org/10.1016/j.jeem.2014.10.006


Int. J. Environ. Res. Public Health 2019, 16, 3588 11 of 13

3. Zhang, Q.; Yan, B.; Huo, X. What Are the Effects of Participation in Production Outsourcing? Evidence from
Chinese Apple Farmers. Sustainability 2018, 10, 4525. [CrossRef]

4. NBS. China’s Third Agricultural Census. 2017. Available online: http://www.stats.gov.cn/tjsj/tjgb/nypcgb/

qgnypcgb/201712/t20171215_1563599.html (accessed on 30 August 2019).
5. Taylor, M.M. Rural Health Disparities: The Political Economy. In Application of the Political Economy to Rural

Health Disparities; Springer International Publishing: Cham, Switzerland, 2018; pp. 1–8.
6. Bull, C.N.; Krout, J.A.; Rathbone-McCuan, E.; Shreffler, M.J. Access and Issues of Equity in Remote/Rural

Areas. J. Rural Health 2001, 17, 356–359. [CrossRef] [PubMed]
7. Guo, Y.; Song, W. Spatial Distribution and Simulation of Cropland Abandonment in Wushan County,

Chongqing, China. Sustainability 2019, 11, 1367. [CrossRef]
8. Deng, X.; Xu, D.; Zeng, M.; Qi, Y. Landslides and Cropland Abandonment in China’s Mountainous Areas:

Spatial Distribution, Empirical Analysis and Policy Implications. Sustainability 2018, 10, 3909. [CrossRef]
9. Campbell, J.E.; Lobell, D.B.; Genova, R.C.; Field, C.B. The Global Potential of Bioenergy on Abandoned

Agriculture Lands. Environ. Sci. Technol. 2008, 42, 5791–5794. [CrossRef] [PubMed]
10. Deng, X.; Xu, D.; Qi, Y.; Zeng, M. Labor Off-Farm Employment and Cropland Abandonment in Rural China:

Spatial Distribution and Empirical Analysis. Int. J. Environ. Res. Public Health 2018, 15, 1808. [CrossRef]
[PubMed]

11. Li, S.; Li, X.; Sun, L.; Cao, G.; Fischer, G.; Tramberend, S. An Estimation of the Extent of Cropland
Abandonment in Mountainous Regions of China. Land Degrad. Dev. 2018, 29, 1327–1342. [CrossRef]

12. Xu, D.; Deng, X.; Guo, S.; Liu, S. Labor Migration and Farmland Abandonment in Rural China: Empirical
Results and Policy Implications. J. Environ. Manag. 2019, 232, 738–750. [CrossRef]

13. Brandolini, P.; Pepe, G.; Capolongo, D.; Cappadonia, C.; Cevasco, A.; Conoscenti, C.; Marsico, A.; Vergari, F.;
Del Monte, M. Hillslope Degradation in Representative Italian Areas: Just Soil Erosion Risk or Opportunity
for Development? Land Degrad. Dev. 2018, 29, 3050–3068. [CrossRef]

14. Lasanta, T.; Arnáez, J.; Oserín, M.; Ortigosa, L.M. Marginal Lands and Erosion in Terraced Fields in the
Mediterranean Mountains. Mt. Res. Dev. 2001, 21, 69–77. [CrossRef]

15. Arnáez, J.; Lana-Renault, N.; Lasanta, T.; Ruiz-Flaño, P.; Castroviejo, J. Effects of Farming Terraces on
Hydrological and Geomorphological Processes: A Review. Catena 2015, 128, 122–134. [CrossRef]

16. Bordoni, M.; Persichillo, M.G.; Meisina, C.; Cevasco, C.; Giannecchini, R.; D’Amato Avanzi, G.; Galanti, Y.;
Bartelletti, C.; Brandolini, P.; Zizioli, D. Developing and Testing a Data-Driven Methodology for Shallow
Landslide Susceptibility Assessment: Preliminary Results. Rend. Online Soc. Geol. Ital. 2015, 35, 25–28.
[CrossRef]

17. Persichillo, M.G.; Bordoni, M.; Meisina, C.; Bartelletti, C.; Barsanti, M.; Giannecchini, R.; D’Amato
Avanzi, G.; Galanti, Y.; Cevasco, A.; Brandolini, P. Shallow Landslides Susceptibility Assessment in
Different Environments. Geomat. Nat. Hazards Risk 2017, 8, 748–771. [CrossRef]

18. Schilirò, L.; Cevasco, A.; Esposito, C.; Mugnozza, G.S. Shallow Landslide Initiation on Terraced Slopes:
Inferences from a Physically Based Approach. Geomat. Nat. Hazards Risk 2018, 9, 295–324. [CrossRef]

19. FAO; IFAD; UNICEF; WFP; WHO. The State of Food Security and Nutrition in the World 2019; FAO: Rome, Italy,
2019.

20. Fu, Y.; Cui, Y.; Qin, Y.; Li, N.; Chen, L.; Xia, H. Continued Hydrothermal and Radiative Pressure on Changed
Cropland in China. Sustainability 2019, 11, 3762. [CrossRef]

21. Anderson, K.; Strutt, A. Food Security Policy Options for China: Lessons from Other Countries. Food Pol.
2014, 49, 50–58. [CrossRef]

22. Meyfroidt, P.; Abeygunawardane, D.; Ramankutty, N.; Thomson, A.; Zeleke, G. Interactions between Land
Systems and Food Systems. Curr. Opin. Environ. Sustain. 2019, 38, 60–67. [CrossRef]

23. Li, S.F.; Li, X.B. Global Understanding of Farmland Abandonment: A Review and Prospects. J. Geogr. Sci.
2017, 27, 1123–1150. [CrossRef]

24. Gellrich, M.; Baur, P.; Koch, B.; Zimmermann, N.E. Agricultural Land Abandonment and Natural Forest
Re-Growth in the Swiss Mountains: A Spatially Explicit Economic Analysis. Agric. Ecosyst. Environ. 2007,
118, 93–108. [CrossRef]

25. Van Doorn, A.M.; Bakker, M.M. The Destination of Arable Land in a Marginal Agricultural Landscape
in South Portugal: An Exploration of Land Use Change Determinants. Landsc. Ecol. 2007, 22, 1073–1087.
[CrossRef]

http://dx.doi.org/10.3390/su10124525
http://www.stats.gov.cn/tjsj/tjgb/nypcgb/qgnypcgb/201712/t20171215_1563599.html
http://www.stats.gov.cn/tjsj/tjgb/nypcgb/qgnypcgb/201712/t20171215_1563599.html
http://dx.doi.org/10.1111/j.1748-0361.2001.tb00288.x
http://www.ncbi.nlm.nih.gov/pubmed/12071561
http://dx.doi.org/10.3390/su11051367
http://dx.doi.org/10.3390/su10113909
http://dx.doi.org/10.1021/es800052w
http://www.ncbi.nlm.nih.gov/pubmed/18754510
http://dx.doi.org/10.3390/ijerph15091808
http://www.ncbi.nlm.nih.gov/pubmed/30135363
http://dx.doi.org/10.1002/ldr.2924
http://dx.doi.org/10.1016/j.jenvman.2018.11.136
http://dx.doi.org/10.1002/ldr.2999
http://dx.doi.org/10.1659/0276-4741(2001)021[0069:MLAEIT]2.0.CO;2
http://dx.doi.org/10.1016/j.catena.2015.01.021
http://dx.doi.org/10.3301/ROL.2015.55
http://dx.doi.org/10.1080/19475705.2016.1265011
http://dx.doi.org/10.1080/19475705.2018.1430066
http://dx.doi.org/10.3390/su11143762
http://dx.doi.org/10.1016/j.foodpol.2014.06.008
http://dx.doi.org/10.1016/j.cosust.2019.04.010
http://dx.doi.org/10.1007/s11442-017-1426-0
http://dx.doi.org/10.1016/j.agee.2006.05.001
http://dx.doi.org/10.1007/s10980-007-9093-7


Int. J. Environ. Res. Public Health 2019, 16, 3588 12 of 13

26. Lieskovský, J.; Bezák, P.; Špulerová, J.; Lieskovský, T.; Koleda, P.; Dobrovodská, M.; Bürgi, M.; Gimmi, U.
The Abandonment of Traditional Agricultural Landscape in Slovakia–Analysis of Extent and Driving Forces.
J. Rural Stud. 2015, 37, 75–84. [CrossRef]

27. Xu, D.; Guo, S.; Xie, F.; Liu, S.; Cao, S. The Impact of Rural Laborer Migration and Household Structure on
Household Land Use Arrangements in Mountainous Areas of Sichuan Province, China. Habitat Int. 2017,
70, 72–80. [CrossRef]

28. Deng, X.; Xu, D.; Zeng, M.; Qi, Y. Does Early-Life Famine Experience Impact Rural Land Transfer? Evidence
from China. Land Use Policy 2019, 81, 58–67. [CrossRef]

29. Strauss, J.; Thomas, D. Health, Nutrition, and Economic Development. J. Econ. Lit. 1998, 36, 766–817.
30. Cole, M.A.; Neumayer, E. The Impact of Poor Health on Total Factor Productivity. J. Dev. Stud. 2006,

42, 918–938. [CrossRef]
31. Xu, D.; Deng, X.; Guo, S.; Liu, S. Sensitivity of Livelihood Strategy to Livelihood Capital: An Empirical

Investigation Using Nationally Representative Survey Data from Rural China. Soc. Indic. Res. 2019,
144, 113–131. [CrossRef]

32. Asenso-Okyere, K.; Asante, F.A.; Tarekegn, J.; Andam, K.S. The Linkages between Agriculture and Malaria:
Issues for Policy, Research, and Capacity Strengthening; Intl Food Policy Res Inst: Washington, DC, USA, 2009.

33. Ersado, L.; Amacher, G.; Alwang, J. Productivity and Land Enhancing Technologies in Northern Ethiopia:
Health, Public Investments, and Sequential Adoption. Am. J. Agric. Econ. 2004, 86, 321–331. [CrossRef]

34. Deng, X.; Xu, D.-D.; Zeng, M.; Qi, Y.-B. Does Labor Off-Farm Employment Inevitably Lead to Land Rent
Out? Evidence from China. J. Mt. Sci. 2019, 16, 689–700. [CrossRef]

35. Jack, W. The Promise of Health: Evidence of the Impact of Health on Income and Well-Being. In The Oxford
Handbook of Health Economics; Oxford Handbooks Online: Oxford, UK, 2011.

36. Fink, G.; Masiye, F. Health and Agricultural Productivity: Evidence from Zambia. J. Health Econ. 2015,
42, 151–164. [CrossRef] [PubMed]

37. Christensen, B.J.; Kallestrup-Lamb, M. The Impact of Health Changes on Labor Supply: Evidence from
Merged Data on Individual Objective Medical Diagnosis Codes and Early Retirement Behavior. Health Econ.
2012, 21, 56–100. [CrossRef] [PubMed]

38. Fogel, R.W. Health, Nutrition, and Economic Growth. Econ. Devel. Cult. Chang. 2004, 52, 643–658. [CrossRef]
39. Malkin, V. “We Go to Get Ahead” Gender and Status in Two Mexican Migrant Communities. Lat. Am. Perspect.

2004, 31, 75–99. [CrossRef]
40. Brown, B.B. The Impact of Male Labour Migration on Women in Botswana. Afr. Aff. 1983, 82, 367–388.

[CrossRef]
41. Fan, C.C. Gender Differences in Chinese Migration. In Changing China: A Geographic Appraisal; Hsieh, C.-M.,

Lu, M., Eds.; Routledge: London, UK, 2018; pp. 243–268.
42. Gabaccia, D.R. Feminization of Migration. In The Wiley Blackwell Encyclopedia of Gender and Sexuality Studies;

Wiley Online Library: Hoboken, NJ, USA, 2016.
43. Xu, D.; Zhang, J.; Rasul, G.; Liu, S.; Xie, F.; Cao, M.; Liu, E. Household Livelihood Strategies and Dependence

on Agriculture in the Mountainous Settlements in the Three Gorges Reservoir Area, China. Sustainability
2015, 7, 4850–4869. [CrossRef]

44. Xu, D.; Peng, L.; Liu, S.; Su, C.; Wang, X.; Chen, T. Influences of Migrant Work Income on the Poverty
Vulnerability Disaster Threatened Area: A Case Study of the Three Gorges Reservoir Area, China. Int. J.
Disaster Risk Reduct. 2017, 22, 62–70. [CrossRef]

45. Currie, J.; Madrian, B.C. Health, Health Insurance and the Labor Market. Handb. Labor Econ. 1999,
3, 3309–3416.

46. Li, H.; Zhu, Y. Income, Income Inequality, and Health: Evidence from China. J. Compar. Econ. 2006,
34, 668–693. [CrossRef]

47. Cavicchioli, D.; Bertoni, D.; Pretolani, R. Farm Succession at a Crossroads: The Interaction among Farm
Characteristics, Labour Market Conditions, and Gender and Birth Order Effects. J. Rural Stud. 2018, 61, 73–83.
[CrossRef]

48. Zou, B.; Mishra, A.K.; Luo, B. Aging Population, Farm Succession, and Farmland Usage: Evidence from
Rural China. Land Use Policy 2018, 77, 437–445. [CrossRef]

http://dx.doi.org/10.1016/j.jrurstud.2014.12.007
http://dx.doi.org/10.1016/j.habitatint.2017.10.009
http://dx.doi.org/10.1016/j.landusepol.2018.10.042
http://dx.doi.org/10.1080/00220380600774681
http://dx.doi.org/10.1007/s11205-018-2037-6
http://dx.doi.org/10.1111/j.0092-5853.2004.00581.x
http://dx.doi.org/10.1007/s11629-018-5045-8
http://dx.doi.org/10.1016/j.jhealeco.2015.04.004
http://www.ncbi.nlm.nih.gov/pubmed/25966452
http://dx.doi.org/10.1002/hec.2811
http://www.ncbi.nlm.nih.gov/pubmed/22556002
http://dx.doi.org/10.1086/383450
http://dx.doi.org/10.1177/0094582X04268402
http://dx.doi.org/10.1093/oxfordjournals.afraf.a097536
http://dx.doi.org/10.3390/su7054850
http://dx.doi.org/10.1016/j.ijdrr.2017.03.001
http://dx.doi.org/10.1016/j.jce.2006.08.005
http://dx.doi.org/10.1016/j.jrurstud.2018.06.002
http://dx.doi.org/10.1016/j.landusepol.2018.06.001


Int. J. Environ. Res. Public Health 2019, 16, 3588 13 of 13

49. Cavicchioli, D.; Bertoni, D.; Frisio, D.G.; Pretolani, R. Does the Future of a Farm Depend on Its Neighbourhood?
Evidence on Intra-Family Succession among Fruit and Vegetable Farms in Italy. Agric. Food Econ. 2019, 7, 10.
[CrossRef]

50. Wooldridge, J.M. Introductory Econometrics: A Modern Approach, 6e; Cengage Learning: Boston, MA,
USA, 2015.

51. Sacerdote, B. Peer Effects with Random Assignment: Results for Dartmouth Roommates. Q. J. Econ. 2001,
116, 681–704. [CrossRef]

52. Goryakin, Y.; Suhrcke, M. The Impact of Poor Adult Health on Labor Supply in the Russian Federation.
Eur. J. Health Econ. 2017, 18, 361–372. [CrossRef] [PubMed]

53. Mogues, T.; Fan, S.; Benin, S. Public Investments in and for Agriculture. Eur. J. Dev. Res. 2015, 27, 337–352.
[CrossRef]

54. Thomas, D.; Strauss, J. Health and Wages: Evidence on Men and Women in Urban Brazil. J. Econom. 1997,
77, 159–185. [CrossRef]

55. Thomas, D.; Frankenberg, E.; Friedman, J.; Habicht, J.-P.; Hakimi, M.; Ingwersen, N.; Jones, N.; Jaswadi, J.;
McKelvey, C.; Pelto, G. Causal Effect of Health on Labor Market Outcomes: Experimental Evidence. UCLA CCPR
Popul; Working Paper; University of Gadjah Mada: Bulaksumur Yogyakarta, Indonesia, 2006.

56. García-Gómez, P.; Jones, A.M.; Rice, N. Health Effects on Labour Market Exits and Entries. Lab. Econ. 2010,
17, 62–76. [CrossRef]

57. Liu, Y.; Li, Y. Revitalize the World’s Countryside. Nature 2017, 548, 275–277. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1186/s40100-019-0129-5
http://dx.doi.org/10.1162/00335530151144131
http://dx.doi.org/10.1007/s10198-016-0798-x
http://www.ncbi.nlm.nih.gov/pubmed/27086321
http://dx.doi.org/10.1057/ejdr.2015.40
http://dx.doi.org/10.1016/S0304-4076(96)01811-8
http://dx.doi.org/10.1016/j.labeco.2009.04.004
http://dx.doi.org/10.1038/548275a
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Theoretical Analysis 
	Data, Variables, and Method 
	Data Source 
	Variables 
	Dependent Variable 
	Independent Variable 
	Control Variable 

	Method 

	Results 
	Descriptive Statistics by Relationship 
	Empirical Results 
	The Impacts of Household Health on Cropland Abandonment 
	The Impacts of Household Health on Cropland Abandonment by Gender Composition 


	Discussion 
	Conclusions and Implications 
	References

