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Abstract

Since the 1980s, China’s development and urbanization have led to many farmers losing their land. Most of those land-
lost farmers live in urban areas. This paper uses data from the 2018 China Family Panel Study to explore the factors
that impact the happiness of land-lost farmers. After controlling for eight variables from three aspects - demographic
variables, socioeconomic variables, and social helping variables - it is clear that the experience of land loss hurts
farmers’ happiness. This is because the experience of land loss contributes to the loss of social status and psychological
health issues caused by the imbalance of low fees paid for land expropriation. The government should consider slowing
down the pace of urbanization since it brings less happiness for farmers on average.
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Introduction

By the 1990s, approximately 73.6% of China’s population
comprised agricultural residents or farmers. [1]With rapid
urbanization, a new group of farmers, known as land-lost
farmers, has emerged. These farmers have lost their land
due to the acceleration of urbanization, and many have
sought livelihoods in urban areas. Over time, the number
of land-lost farmers has significantly increased. While
these farmers have made significant contributions to Chi-
na’s development by sacrificing their land for urbanization
and industrialization, it raises the question: does the ex-
perience of land-lost affect farmers’ happiness? How does
the experience affect happiness? Which group of farmers
are affected the most? This research aims to analyze the
impact of the experience of land loss on farmers’ happi-
ness and identify the reasons behind it.

This paper makes several contributions to the existing
literature. Firstly, it adds to the body of knowledge re-
garding the impact of land loss. Previous studies have
suggested that land loss may result in changes in income
and negative psychological effects. [2]However, this study
finds that the experience of land loss may lead to higher
income, but additional factors collectively influence the
happiness of land-lost farmers negatively.

Secondly, this article explores how the experience of land
loss affects farmers’ happiness. While previous studies
have focused on the experience of land-loss and its impact
on factors such as income, psychological well-being, and

health issues, the specific mechanisms through which
these factors influence the happiness of land-lost farmers
remain unclear. [3]

Thirdly, previous research has examined the relationship
between various factors and happiness, such as the impact
of income on happiness. However, selection bias is still
present in these studies. This study employs Propensity
Score Matching (PSM) analysis to address this issue to re-
duce selection bias. Specifically, we utilize Radius match-
ing, Kernel matching, and nearest neighbor matching
techniques.

Moreover, there are certain gaps in the existing literature.
Firstly, there have been limited attempts to investigate the
happiness levels of land-lost farmers. [4][5][6][7]Also, it
is unclear whether the experience of land-lost leads to a
decrease in income.

The remaining part of the paper is as follows: Section 2
briefly reviews the literature on factors that may influence
land-lost farmers’ happiness. Section 3 shows the research
design, including data source and measurement. The re-
sults are indicated in Section 4. Finally, a discussion and
conclusion are offered in Section 5.

Literature review

Happiness

Previous literature focuses on happiness from three per-
spectives, namely demographic factors, socioeconomic
factors, and public service factors. [8][9]
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The first perspective found demographic factors impact
happiness, namely gender and age. Previous studies
found that females and males differ in happiness in mul-
tiple perspectives. [10]Males derive more happiness and
satisfaction with life from pleasurable experiences than
women. In comparison, women derive more happiness
and satisfaction from personally fulfilling (or meaningful)
experiences than men. [11]Also, social roles based on
gender and gender socialization significantly affect an in-
dividual’s mental health and happiness. [12]In the United
States, women, in comparison to men, have become less
happy with their lives since the early 1970s. [13]From
an age perspective, studies have proven the relationship
between age and happiness is U-shaped in most countries.
[14][15][16]Recent studies have shown that the “U” curve
turns earlier, on average, for happier people and people in
happier places and that those happier people experience a
drop in stress levels earlier in life. [17]

The second perspective found that socioeconomic factors
impact farmers’ happiness: income, education, and social
help. The effect of income on happiness seems paradox-
ical. [18]At a point in time, those with more income are,
on average, happier than those with less income. [19]Over
the life cycle. However, the average happiness of a co-
hort remains constant despite substantial income growth.
Still, it is generally agreed that income greatly influences
happiness. Education can increase happiness through dif-
ferent channels, such as promoting higher job quality with
more interesting jobs, positive effects on health, and better
marriage prospects. [20][21][22]Social support can affect
happiness indirectly. [23]First, it is found that perceived
social support has a direct, positive effect on hope, which
is positively related to happiness. [24]Second, people with
low social support are at a much higher risk of death from
a variety of diseases (e.g., cancer or cardiovascular dis-
case). Health issues affect happiness directly. [25]

The third perspective found that public services have a
great impact on happiness. [26]First, public services can
help reduce poverty and inequality, leading to a more sta-
ble society and happier citizens. [27]Second, public ser-
vices will allow people to participate in decision-making
processes. [28]This will make participants feel more con-
nected to their government and society. This connection
will lead to happiness.

Land-lost farmers

The experience of land loss has a huge negative effect on
farmers. First, on the financial level in foreign countries
such as Mali, studies found that agricultural land loss
causes a decrease in farming output and farmers’ income,
leading to food insecurity and poverty issues. [29]Also,
in China, land-lost farmers lost their long-term income
due to the compensation paid in a lump sum. [30]Farmers

lose their main income source, which is land. They face
the problem of being jobless. The farmers who become
landless and jobless have to seek non-farming jobs or start
self-business, but most farmers do not succeed in the lat-
ter, which threatens farmers’ well-being. [31]

Second, on the psychological level, land has an important
social meaning and status symbol in rural communities.
The loss of land can have a negative psychological impact
on farmers by making them feel less socially privileged
and less able to identify themselves.[32]

Third, the health outcome. Farmers that used to live in the
village were forced to separate from other villagers. This
makes farmers feel less supported and isolated. Both the
financial problems and psychological problems mentioned
above make land-lost farmers unhealthy. Previous litera-
ture studied the effect of land expropriation on land-lost
farmers’ self-reported health and found that land expropri-
ation negatively influences farmers’ health due to income
and psychological influences. [33]

However, the literature mentioned above neglected how
land-lost experience negatively affects farmers’ happiness.
It is crucial to study farmers’ happiness as they comprise
much of China’s population. This study tries to reveal
how the experience of land-lost affects farmers’ happiness
and the mechanisms. This paper also tries to solve the het-
erogeneity problem.

Research design

Data

The data are from China Family Panel Studies (CFPS),
funded by Peking University and the National Natural Sci-
ence Foundation of China. The CFPS is maintained by the
Institute of Social Science Survey of Peking University.
All baseline family members and their future blood/adopt-
ed children defined by the 2010 baseline survey were per-
manently tracked as genetic members. The survey takes
administrative division and socioeconomic level as the
main stratified variables and adopts probability sampling,
which is implicit stratified, multi-stage, multi-level, and
proportioned to population, and selects randomly 25 prov-
inces/cities/autonomous regions representing 95% of Chi-
na’s population from all over the country. In the 2018 Chi-
na Family Panel Studies, there were 14,241 households,
32,669 adults and 8,454 children. The CFPS collects basic
information about the children under investigation, aca-
demic grades, educational savings, and data from parents
and other family members. This survey has been ethically
reviewed and provides real and reliable data for academic
research and national and social policy decisions. [34]
Measurement
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Dependent variable

The dependent variable in this study is the happiness of
farmers. It was measured using the question, “How happy
do you consider yourself to be?” Participants were asked
to rate their happiness on a scale from 0 to 10, with higher
values indicating greater happiness.

Independent variable

The purpose of this study is to investigate the impact of
the experience of land lost on farmers’ happiness. The
independent variable is the experience of land loss. The
survey asked the respondents “Whether you have experi-
enced land expropriation?”. The answer was encoded as
“yes=1, no=0".

Mediating variable

The first mediating variable is income. This study as-
sessed income using the following question: “In the past
12 months, including business income, salary income, rent
income, government subsidies, or financial support from
others, what is the total amount of your family income?”.
Income data was logarithmically transformed to satisfy
the “population-weighted decomposability” requirement.
[35]

The second mediating variable is the level of trust inter-
viewees have in their neighbors. This variable serves as
a measure of the support land-lost farmers receive from
their local communities. Farmers often receive significant
support and trust from their fellow villagers. However,
when they move to urban areas, they are separated from
their original community and may receive less support. To
assess trust, respondents were asked to rate their level of
trust in their neighbors on a scale of 0 to 10, with 10 indi-
cating a high level of trust.

The third mediating variable is mental health, which is
crucial for happiness. [36]In this study, we utilized the
“cesd8” questionnaire to assess the mental health of in-
terviewees. The “cesd8” is a self-assessment form for
depression. The questionnaire includes statements such
as “I feel depressed,” “My life can’t continue,” and “I
feel lonely.” Participants indicated how frequently they

experienced these feelings within a week. A higher score
indicates a greater level of depression.

Control variables

According to the literature on happiness, there are three
control variables. The first set of factors is demographic
variables, including gender and age. [37]The correspond-
ing question of gender is “What is your gender?” and the
answer is encoded as “male=1, female=0.” The age vari-
able is measured by the question, “What is your age?”. We
used the continuous variable to measure age.

The second set of factors is socioeconomic variables, in-
cluding income and education. [38] Income was measured
by taking the logarithm of income data. The correspond-
ing question of education is, “What is the highest level of
education you have taken?”. The level of education was
measured by the years of schooling. The numbers were
the years interviewees spent in school.

Social support, generally speaking, consists of social in-
surance, social relief, social welfare, entitled groups, and
resettlement. As people who get social support are more
likely to think there is enough social support to deal with
problems, the level of social support is measured by “how
serious is the social support problem in our country” in
the questionnaire. 0 means there is no problem of having
social support in our country.

The third set of factors is public service factors, includ-
ing self-reported health, satisfaction with health services,
and confidence for the future. The corresponding self-re-
ported health question is “How do you rate your health
condition?” the answers are encoded as “5=very healthy,
4=pretty healthy, 3=healthy, 2=normal, 1=unhealthy.” The
corresponding question of satisfaction of health service
is “your satisfaction of health service,” and the answers
were encoded as “S=very satisfied, 4=satisfied, 3=normal,
2=unsatisfied, 1=very unsatisfied.” The corresponding
question of confidence for the future is, “How confidential
are you about your future?” The interviewees rated from
0 to 5. The higher the value was, the more confidential the
interviewee was about their future. Table 1 indicates the
definition of all the variables.

Table 1 Definition of variables

Variable Definition
Dependent variable
Happiness 0-10 How happy the interviewee was. 0 is the lowest, and ten is the highest
Independent variable
Land 1=have the experience of losing land
Mediating variable 0=didn’t have the experience of losing land
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Income =In (the sum of income of the last 12 months)
Trust 0-10 how much interviewee trust their neighbors. 0 is the minimum trust level, and 10 is
Mental health the highest trust level
Data from CESDS. The higher the points are, the more depressed the interviewee is.
Control variable
I=male
Gender O=female
Age =the age of the interviewee
Helping 0-10 The extent of the social security problem. 0 is the lowest, and 10 is the highest
Income =In (the sum of income of the last 12 months)
Edu Education=the number of years taking education
Healthy 1-5 self-reported health condition. 0 is the worst, and 5 is the most
Healthcare Satisfaction of the conditions of receiving medical care. 5 is the most, and 1 is the least
Future The confidence of the interviewee himself in his future. 5 is the most, and 1 is the least

Descriptive analysis

Table 2 is the descriptive analysis of our sample. Regard-
ing the dependent variable, the average happiness score
of farmers is 7.546 out of 10. Our independent variable
shows that 6.09% of farmers experienced land loss. In the
demographic aspect, the mean of gender is 0.497, which
means almost half of the interviewees were female and
half were male. The mean age showed that the average
age of the survey respondents was 45 years old. The re-
spondents rated the status quo of social security from a
socioeconomic perspective. The mean of the score is 6.1,
which indicates most respondents have a relatively lower
image of social security. The mean of income after taking
the logarithm is 10.597. The average education score is
7.727, meaning interviewees spent 7.73 years in school.
From the public service perspective, the mean self-rated
health status is 3.021 out of 5, which shows that respon-
dents rated their health as medium. Similarly, the mean
satisfaction with health care services is 3.633 out of 5, as
a medium. The average score of future expectations of the
interviewee is 4.125 out of 5, which indicates that the re-
spondents are pretty positive about their future.

Table 2 Descriptive analysis

Variable Mean | Std. Dev. Min Max
Happiness | 7.5464 | 2.1650 0 10
Land 0.0609 0.2392 0 1
Gender 0.4976 0.5000 0 1
Age 44.8869 | 19.3614 9 102
Helping 6.1385 2.7494 0 10
Income 10.5979 | 1.3423 0 14.5086

Edu 7.7279 | 4.8292 0 23
Healthy 3.0213 1.2501 1 5
Healthcare | 3.6334 0.8048 1 5
Future 4.1254 | 0.9564 1 5

Main results

Table 2 shows the regression results of losing land on the
happiness of farmers. Model 1 only includes the indepen-
dent variable. Model 2 controls demographic variables.
We further control socioeconomic variables in Model 3.
In addition, other variables are included in Model 4.

From the results in Model 1, the experience of land loss
had a significantly negative impact on the happiness of
farmers (p<0.01). The coefficient was -0.202, which in-
dicated that the happiness score of land-lost farmers was
0.202 lower than that of farmers without land loss.

Model 2 shows the results after controlling for various
demographic variables, such as gender and age. The land
loss was also significantly and negatively associated with
the happiness of farmers. Considering that socioeconomic
factors also affected happiness, Model 3 controlled for
education, income (Logarithm), and receipt of social as-
sistance in addition to demographic variables. Land loss
still severely reduced the happiness of farmers, according
to data.

Meanwhile, previous studies have found that self-reported
health affects well-being, so in the fourth column, Mod-
el 4 controls for the respondent’s self-reported health,
satisfaction with health services, and confidence for the
future. The results show that landlessness continues to
be significantly and negatively associated with happiness
(p<0.01). Farmers who have lost their land are 0.175 units
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less happy than farmers who have not lost their land after
controlling variables from three aspects. Losing land has
a side effect on farmers’ happiness because it makes them
less connected to the people in their village. Their attach-
ment to the land also leads to decreased happiness after
confiscating the land.

In terms of control variables, gender, age, income, educa-
tion, self-reported health, satisfaction with health services,
and confidence for the future affected farmers’ happiness.
Men’s happiness is 0.172 units lower than women’s hap-

piness. Each unit increase in age raises happiness by 0.014
units. Each unit increase in income increases happiness
by 0.097 units. Each unit increase in education enhances
happiness by 0.027 units. Each unit higher in an individu-
al’s state of health enhances happiness by 0.249 units. For
each unit, higher satisfaction with health care and happi-
ness increases by 0.158 units. For every unit with higher
expectations of the future, happiness increased by 0.764
units. Meanwhile, the effect of social help on happiness is
not significant.

Table 2 Regression results

) 2 3) “)

Land -0.202%** -0.200%** -0.212%** -0.175%**
(0.057) (0.057) (0.061) (0.056)

Gender -0.061** -0.102%** -0.172%**
(0.030) (0.033) (0.030)

Age -0.001 0.006%** 0.014%**
(0.001) (0.001) (0.001)

Income 0.133%** 0.097***
(0.012) (0.011)

Edu 0.024%** 0.027%**
(0.004) (0.004)
Helping 0.006 0.008
(0.006) (0.005)

Healthy 0.249%**
(0.013)

Healthcare 0.158%**
(0.019)

Future 0.764%**
(0.016)

Constant 7.433% %% 7.503%** 5.602%** 1.168%**
(0.016) (0.047) (0.153) (0.168)
Observations 22,152 22,152 19,228 19,128
Adjusted R-squared 0.001 0.001 0.010 0.164

Note: Standard errors are in parentheses. * p<0.1, **<0.05, ***<0.01

Mechanism

Income

First, the experience of land loss can decrease farmers’
happiness by decreasing their income. Losing land reduc-
es farmers’ income sources, which decreases their income.
The reduced income negatively affects farmers’ happiness.
To prove this mechanism, this paper uses the logarithm
of income as the mediating variable. However, in Table

3, columns (1) and (2) indicate that the land-lost experi-
ence increased income and income increased happiness of
farmers. Thus, the results suggest that this path is exactly
the opposite of what is expected. Even though the land-
lost experience increases farmers’ income and income
increases happiness, farmers are not happy when they lose
their land. This also implies that more important mecha-
nisms influence the happiness of land-lost farmers.
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Social support

Second, the experience of land-lost can reduce the so-
cial-support farmers get from their neighbors. Land-lost
farmers are used to living close to other villagers. They
get plenty of social support from the villagers. However,
after moving into cities or urban areas, land-lost farmers
leave their neighbors and lack social support, which may
lead to less happiness. Column (3) and (4) in Table 3 esti-
mates the influence of land-lost on their trust of neighbor-
hoods. It shows that the land-lost experience negatively
affects their trust toward neighbors, and happiness is pos-
itively associated with trust. This means that the land-lost
farmers have less social trust, which in turn also reduces

their happiness.

Mental health

Third, the experience of land-lost can reduce happiness
because they feel bad on psychological level. We used
cesd8 in columns (5) and (6) in Table 3 to prove this hy-
pothesis. Cesd8 is a depression self-assessment form. The
higher the number was, the more depressed the interview-
ee was. Columns five and six showed that the experience
of land loss led to higher cesd8, and the increase of cesd8
decreased happiness. This proves that the experience of
land loss leads to bad psychological conditions and reduc-
es happiness.

Table 3 Mechanisms
Income Happiness Trust Happiness Cesd8 Happiness
&) 2 3) “) ©) (6)
Land 0.111%** -0.169%** 0.382%**
(0.036) (0.057) (0.101)
Lfincome 0.095%**
(0.011)
Trust 0.2227%%%*
(0.007)
Cesd8 -0.136%**
(0.004)
Control Variable Yes Yes Yes Yes Yes Yes
Observations 19,138 19,138 19,133 19,133 19,096 19,096
Adjusted R’ 0.065 0.164 0.059 0.207 0.181 0.215
Note: Standard errors are in parentheses. * p<0.1, **<0.05, ***<0.01
Subgroup analysis to be affected by the experience of land-lost. I chose three
aspects to study: age, education, and income. The results
| ! clearly showed that some groups are affected more by
i i land loss.
—e N Firstly, the age aspect. This study divides interviewees
i e i into the 16-39 group, the 40-59 group, and those older
! ! than 60. The first group is the young adults group, the sec-
] ; fana | ] | ond group is the middle-aged group, and the third group
i i is the old adults group. The results showed that the ex-
| ¢ ‘ perience of land had no significant effect on the first and
i i second groups but had a significant impact on the third
| | group, which is the old people group. In summation, the
T, v L 5 experience of land-lost has the biggest impact on low-in-

® Young adulté Middle-aded -3 -2 -1 0 4 © Low incomé Middle incdme
x Older adults ® High schoot> Junior schbol * High income

Figure 1 Subgroup analysis of land-lost on
happiness
This study shows which group’s happiness is more likely

come, low-educated and old people.

Secondly, in the education aspect, I divided interviewees
by whether they have attended school for nine years. The
reason is that students who spend more than nine years in
school will likely go into higher technical school. They
may learn skills or knowledge that can give them a better
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job. The model showed interviewees who spend more
than 9 years in school’s happiness weren’t significantly
affected by the experience of land-lost. In contrast, for
respondents who spend less than 9 years in school, their
happiness is significantly affected by the experience of
land-lost.

Thirdly, in the income aspect, as income decreases, the
coefficient of land changes from non-significant to sig-
nificant. The coefficient is negative, meaning that the less
income an interviewee had, the more negative impact the
experience of land-lost have on farmers’ happiness. The
graph shows that the experience of land loss has a greater
impact on the low-income group’s happiness.

PSM analysis

We implemented the matching test to ensure the reliabil-
ity of PSM. According to previous literature, an effective

PSM process must meet two conditions. [39]Firstly, after
matching, most of the characteristics of the treatment and
control group are no longer significantly different. Sec-
ondly, the absolute value of the standard deviation needs
to be less than 20%. After using the radius matching tech-
nique, the control variables have become insignificant or
less significant. As shown in Table 4, gender, age, income,
and education have become insignificant. Social support,
health conditions, healthcare, and future expectations
have become less significant. Also, none of the deviations
are more than 20%. After all variables are controlled and
insignificant, the experience of land-lost still shows clear
negative effect to happiness. I also used Kernel matching
and K-Nearest Neighbors to examine the results shown in
Table 5. Both show that the experience of land-lost nega-
tively affects happiness.

Table 4 Balance test
Unmatched Mean %reduct t-test V(T)/
Variable Matched Control Treated %bias bias t p>t V(C)
Gender U 0.518 0.492 52 1.89 0.059
M 0.518 0.492 5.2 0.9 1.38 0.169 .
Age U 46.397 46.232 1.0 0.36 0.722 0.98
M 46.397 46.219 1.1 -8.3 0.28 0.777 0.98
Income u 10.511 10.413 7.0 2.62 0.009 1.18%*
M 10.511 10.427 6.0 14.1 1.62 0.105 1.28%*
Edu U 6.948 7.118 -3.6 -1.31 0.191 0.95
M 6.948 7.120 -3.7 -1.6 -0.99 0.324 0.95
Helping U 5.888 6.083 -7.1 -2.53 0.011 0.95
M 5.888 6.083 -7.1 0 -1.88 0.060 0.95
Healthy U 2.909 2.986 -6.3 -2.24 0.025 0.94
M 2.909 2.986 -6.2 0.4 -1.66 0.097 0.94
Healthcare U 3.592 3.660 -8.4 -3.09 0.002 1.03
M 3.592 3.661 -8.5 -1 -2.28 0.023 1.04
Future u 4.132 4.139 -0.7 -0.26 0.794 0.99
M 4.132 4.139 -0.7 0.5 -0.19 0.848 0.99
Table 5 Results of PSM
Matching method Sample Size Happiness
Land-lost Didn’t experience land-lost ATT(se)
Radius matching 1,425 17,703 -0.259*
Kernel matching 1,425 17,703 -.2060%*
Nearest Neighbor matching 1,425 17,703 -.1575%*

Note: Standard errors are in parentheses. * p<0.1, **<0.05, ***<0.01
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Discussion and conclusion

Land-lost farmers have lost their land and often live in
cities, needing to adapt to a different lifestyle. The expe-
rience of land loss decreased their happiness in several
ways, such as psychological health and the amount of
social support they receive. The population of land-lost
farmers is huge. Suppose the government fails to manage
this group effectively and neglects their needs. In that
case, they may destabilize society, as they lack a sense of
belonging and have lost their former identity.

The results of this study indicate that the experience of
land loss hurts farmers’ happiness. After controlling for
other variables, farmers who have experienced land loss
scored 0.175 units lower in happiness than other farmers.
This finding aligns with our initial hypothesis. There are
several reasons for this. Firstly, land-lost farmers receive
less support from their former communities, leaving them
feeling isolated, which can lead to psychological issues.
Secondly, the experience of land loss can also result in
poorer health conditions due to the feelings of imbalance
caused by the conversion of agricultural land into indus-
trial land. The value of the land rapidly increases, creating
further imbalance. In February 2012, land rights surveys
conducted since 1999 by research organizations such as
the Renmin University of China and the American Insti-
tute for Rural Studies in 17 major agricultural provinces
and autonomous regions of China showed that the average
amount of compensation paid by local governments to
landless farmers was RMB 18,739 per mu. However, the
average land sales price was 778,000 yuan per mu, more
than 40 times the expropriation price. [40]

Similar findings can be found in other literature sources.
[41][42]Previous studies have examined various factors
influencing farmers’ well-being and satisfaction, which
helped validate my control variables. However, previous
literature did not specifically focus on the influence of
land loss experience on farmers’ happiness, which is the
main objective of our study. Furthermore, the data used
in previous studies were either collected through online
questionnaires or based on CFPS data before 2016. In
contrast, our study utilizes more recent CFPS 2018 data
collected through a larger sample size and interviews,
making it more representative of the situation in China.
Our study has important policy implications. Firstly, it
serves as a warning to local governments to carefully
consider the speed of industrialization. Policies aimed at
accelerating urbanization can harm farmers’ happiness on
average. Secondly, this research highlights the significant
number of farmers suffering from land-loss and currently
struggling in urban areas. This emphasizes the need for
attention and support for this vulnerable group.

However, it is important to acknowledge the limitations
of this study. There may be additional variables that were
not considered or controlled for, which could influence the
results. Further research is needed to explore these factors
and provide a more comprehensive understanding of the
challenges faced by land-lost farmers.
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