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Abstract: Rural households are micro-organizational systems that are composed of different family
members. Against a background of fragmented land patterns and massive labor migration in China,
it is of great significance for the sustainable development of regional economies to explore the optimal
selection of livelihood strategies by rural households. Using a survey containing data from 8031 rural
households from 27 provinces in China, this study analyzed the characteristics and spatial distribution
trends of the land management scale, family life cycle, and livelihood strategy selection of rural
households, and constructed Tobit econometric models to explore the correlations among these factors.
The results show: (1) Rural households’ land management scale was primarily small-scale and, as it
expanded, the proportion of the total cash income coming from agricultural activities increased. A
relative majority of rural households were in the middle period of the family life cycle, and relatively
few rural households were in the starting and empty nest periods. The proportion of the total cash
income of rural households coming from agricultural pursuits while in the stable and the empty nest
periods was relatively large, reaching 40.51% and 38.92%, respectively. In most provinces sampled,
rural households’ livelihood strategies were non-agriculturally based, and the land management
scale was mainly less than 0.67 ha. (2) Rural households’ land management scale positively correlated
with their livelihood strategy selection. When other conditions remained unchanged, with every
1 ha increase in land management scale, the proportion of agricultural cash income in total family
cash income increased, on average, by 3.7%. In comparison with rural households in the empty nest
period, the proportions of agricultural cash income in the total family cash income of rural households
in other family life cycles were relatively small. Specifically, for rural households in the starting,
rearing, burden, stable, and maintenance periods, the proportion of agricultural cash income in the
total family cash income decreased, on average, by 6.8%, 6.7%, 9.2%, 3.5%, and 16.3%, respectively.

Keywords: sustainable livelihood; land moderate scale management; family life cycle; rural China

1. Introduction

Since the beginning of the economic reform and opening-up process in China, many rural laborers
have moved away to work, motivated by economic interests. This has resulted in profound changes in
the family income composition and land-use patterns of rural households, as well as the differentiation
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of livelihood strategies [1-4]. Many of the livelihood strategies of rural households have gradually
changed, from agriculturally based to non-agriculturally based [5-9]. However, owing to the long-term,
urban-rural dual division system (especially the household registration system), labor migration and
land use in China are different from those in other countries [4,10]. Due to the household registration
system, there are differences in pension, medical care, and children’s education between urban and
rural residents, and numerous rural laborers cannot “take root” in the city; therefore, labor migration
exhibits the “pendulum” flow characteristic of moving away to work at the beginning of the year
and returning home at the end of the year [11-13]. However, under the influence of the household
contract responsibility system, a fragmented and scattered pattern of rural land in China has evolved,
with widespread, long-term, small-scale agricultural production. Therefore, moderate land scale
management has a long way to go [14,15]. Because of massive labor migration, many hilly rural areas
lack a labor force, leading to considerable land abandonment [16,17].

Rural households are micro-organizational systems composed of different family members, and
the decision-making behaviors of these households are deeply influenced by the characteristics of family
resource endowments [18-22]. Affected by special labor migration characteristics and land-use patterns,
the livelihood capital portfolio and livelihood strategy selection of rural households show different
characteristics [23-25]. Many empirical studies have shown that their livelihood capital allocation can
significantly affect their livelihood strategy selection [26-28]. For instance, cultivated land resources
are the most important natural capital of rural households: if the cultivated land management scale is
larger, rural households will invest more funds, technology, and laborers in agricultural production,
and thus the livelihood strategies of rural households will be more agriculturally based [10]. At
the same time, a lack of natural capital can make rural households look for other ways of making a
living to realize the diversification of livelihoods [28,29]. Some studies have found that the family life
cycle can affect livelihood strategy selection of rural households by affecting family labor resource
allocation, which can lead to the adjustment of the structure of agricultural production [10,30]. With the
continuous evolution of family life cycles of rural households, the main decision makers, population
quantity, quality of labor force, ability to resist risks, production, and living demands will all change.
The above factors may have an influence on the livelihood strategy optimization of rural households
from different aspects [10]. The influence of the family life cycle and scale of land management on
livelihood strategy selection in China is a key issue of the present study. Research on this issue is of
great significance for understanding the development and characteristics of the behaviors of Chinese
rural households, guiding the rational allocation of labor resources and land resources, and realizing
the optimization of family livelihood strategies.

Sorokin first proposed the concept of the family life cycle, which refers to the process of the birth,
development, and death of a family [31]. Since the 1990s, more scholars have included consideration
of the family life cycle into their analyses of rural households” economic models [10]. The research
topics have involved the relationship between the family life cycle and land-use pattern [32,33]; the
relationship among the family life cycle, rural households’ income, and consumption [34-37]; the
relationship among the family life cycle, farm scale, and agricultural product output [38-41]; the
relationship between the family life cycle and the ecological environment [42—44]; and the relationship
between the family life cycle or land scale and non-agricultural employment [10,30]. The above studies
have provided abundant theoretical and empirical information to understand the relationship between
the family life cycle and the decision-making behaviors of rural households. However, in general,
previous studies on the effect of the family life cycle on the behaviors of rural households have been
undertaken only for a relatively short period and the research field is relatively narrow. China’s
research on rural households’ family life cycles and their decision-making behaviors (such as livelihood
strategy selection) has only just commenced and there is little literature in the field. Therefore, it is
vital to carry out relevant research, especially microscopic empirical research based on large sample
survey data.
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2. Data and Methods

2.1. Data Source

The data used in the present study were obtained mainly from the China Labor-Force Dynamics
Survey (CLDS), which was implemented throughout China from 2014 by the Center for Social Science
Survey of Sun Yat-sen University. The survey focused on urban and rural labor migration and its
effects, including labor mobility, land-use change, and sustainability of livelihood for rural households.
The survey adopts a multi-stage, multi-level probability sampling method to obtain large sample data
that is nationally representative. For a detailed introduction to the dataset, see http://css.sysu.edu.cn.
Because this study only focuses on the correlation among land management scale, family life cycle, and
the livelihood strategy selection of rural households, we have only selected rural households sampled
from rural communities. After the basic screening of the data, samples from 8031 rural households in
27 provinces were obtained for subsequent analysis. See Appendix A for the sample distribution of
each sample province.

2.2. Methods

2.2.1. Selection and Definition of Model Variables

The objective of the present study was to explore the correlations among land management scale,
family life cycle, and the livelihood strategy selection of rural households. Household livelihood
strategy selection is the dependent variable of the study. Scholars often refer to the division standard
of the rural fixed observation point office of the Ministry of Agriculture, it was measured by the
proportion of agricultural cash income in the total family cash income. It is reasonable to divide a
continuous variable into a multi-category variable, but some information will be lost. To better reflect
the actual situation of rural households’ livelihood strategies, this study measured it by using the
proportion of agricultural cash income in total household cash income. The land management scale
and family life cycle of rural households were the core independent variables. Land management
scale refers to the land that has been transferred to households after deducting the land that has been
transferred out and adding the land that has been transferred in. Family life cycle reflects the changing
dynamics of family circulation from formation to disintegration. Different studies have different
approaches to the measurement of the family life cycle [10]. The international common practice is to
divide the family life course into six stages: formation, expansion, stability, contraction, empty nest,
and disintegration. These stages are characterized by seven events, namely the first marriage, birth
of the first child, birth of the last child, leaving home of the first child, leaving home of the last child,
death of one spouse, and death of the other (e.g., [32,33,45-47]). However, the reality of rural China is
different from that of other countries worldwide [10,48]. In rural China, the establishment of a new
family does not begin with marriage, but begins with financial separation. For example, when children
reach the age of marriage, they are usually not financially independent and their marriage is usually
handled by their parents. After marriage, they live together with their parents for a (long or short)
period rather than live independently. Only when they are financially independent and live alone will
it mean the formation and establishment of a new family. For another example, when a couple in a
family loses the ability to work due to old age, their original family may face disintegration. Many
elderly people, especially elderly persons with no family, choose to live with a married child and
gradually integrate into the family dominated by the child. On the basis of a realistic background of
rural China, according to the combination of family members and the age of children, the present
study established the rural family life cycle model (Table 1).
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Table 1. Division of the periods of the family life cycle of rural households in China.

Family Life Cycle Stages Characteristics of the Family Population
Starting period Young couples and no children.
Children or grandchildren are born, and the youngest children or
Rearing period grandchildren are under 16 years old,

while there are elderly individuals aged 65 or older.
Children or grandchildren are born, and the youngest children or
Burden period grandchildren are under 16 years old,
while there are no elderly individuals aged 65 or older.
Children or grandchildren have reached the age of 16, and there are no
elderly individuals aged 65 or older.
Children or grandchildren have reached the age of 16, and there are
elderly individuals aged 65 or older.
Only one or two elderly people live in the family, and the household
head is over 65 years old.

Stable period
Maintenance period

Empty nest period

In addition, to reduce the impact of missing important variables on model estimation results,
consistent with the research of [49-55], the present study also added several variables that affect
the livelihood strategy selection as control variables, which included human capital (e.g., the age
and education level of the household head), physical capital (e.g., present value of fixed assets and
agricultural assets), financial capital (e.g., whether rural households buy funds, stocks and bonds),
social capital (e.g., annual gift expenditure), regional topography, and other information (Table 2).

Table 2. Definition of model variables and descriptive statistical analysis.

Variable Definition and Measurement Mean SDb

N Agricultural cash income accounts for the proportion of total
Livelihood strategy & annual household cash incom}; (°/po) 33.69 4131
Land size Managing land area of rural households (ha) 0.38 0.64

The stage of the family life cycle (1 = starting period;
Lifecycle 2 = rearing period; 3 = burden period; 4 = stable period; 3.21 1.44
5 = maintenance period; 6 = empty nest period)
Head age Household head’s age (year) 53.81 13.24
Head education Whether the household head has a high school degree or 012 032
above (0 =no, 1 = yes)

Number of members with general and above physical health

Household health status accounts for the proportion of the total number of 86.34 23.51
family members (%)
Communist The number of communists in the farm household (Number) 0.18 0.48
Gift The annual amount of gift money (Yuan ?) 5540.65 18,690.78

. Per capita of current market value of all the fixed assets that a
Fixed assets F household possesses (Wan Yuan /person ?) 4.32 16.75

. Per capita of current market value of all the agricultural assets
Agricultural assets }:hat a household possesses (Wan Yuang/person ) 0.08 053
Stock Whether farm household buys a stock? (0 = no, 1 = yes) 0.01 0.07
Fund Whether farm household buys fund? (0 = no, 1 = yes) 0.004 0.06
Bond Whether farm households buy bonds? (0 = no, 1 = yes) 0.001 0.03
Loan Whether the household loans to banks and other formal 0.07 026

financial institutions in the last two years (0 = no, 1 = yes) ’ ’
B Whether the household borrows money from relatives and

Orrow 0.08 0.27

friends in the last two years (0 = no, 1 = yes)
Distance Distance between a farmer’s home and the nearest town 712 918
center (km)
The terrain of the rural households’ village (1 = plain; 2 = hill;

3 = mountain)

Note: ? In year 2014, 1 $ 2 6.12 ¥, b gD = standard deviation.

Terrain 1.83 0.80
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2.2.2. Theoretical Analysis

The theory of sustainable livelihoods and the new economics of labor migration (NELM) argue that
rural households are rational and would rationally allocate livelihood assets and optimize livelihood
strategies in accordance with the family situation and market environment [7]. However, from the
perspective of the maximization of the benefits of rural households (i.e., income composition), the
factors that affect rural households’ realization of the optimal combination of family livelihood capital
and the optimal selection of livelihood strategies are closely related to the family life cycle. First,
the rational allocation of family labor resources (i.e., the proportion of family laborers engaging in
agricultural production, the proportion of family laborers engaging in part-time employment and
the proportion of family laborers conducting non-agricultural migration) can have an influence on
a family’s agricultural income and wage income, and can be affected by the current period of the
family life cycle. For example, for families in the burden period, to take better care of the elderly and
children, laborers usually choose to work nearby or not to go out to work; whereas, for families in
the starting period, laborers can migrate far from home to maximize wage income. Second, as an
important characteristic indicator of natural capital, the land management scale can have an effect on
the family’s agricultural income and can also be influenced by the period of the family life cycle. The
scale of land management of rural households depends on the area of the land allocated to families
by the household contract system; conversely, it depends on land transfer. However, land transfer
is also affected by the family life cycle. Generally speaking, for families with minor children and
elderly members, the average household land management scale is relatively large; therefore, the land
needs to be transferred in. In contrast, in families without minor children or elderly members, more
laborers migrate (go out to work), and the average household land management scale is relatively
small; therefore, the land needs to be transferred out.

On the basis of the above analysis, under the guidance of the theory of sustainable livelihoods
and NELM, the present study used large sample survey data from rural China. It constructed Tobit
econometric models to explore the correlations between the family life cycle or land management scale
and livelihood strategy selection of rural households to provide a basis for the formulation of policies
relating to the rational allocation of livelihood assets and the optimization of livelihood strategies.

2.2.3. Estimation Strategy

Rural households’ livelihood strategy selection, the dependent variable of this study, is measured
by the proportion of agricultural cash income in the total family cash income, and this variable is a
continuous variable between 0 and 1. On the basis of the characteristics of the variable, this study
uses Tobit econometric models to estimate the models. At the same time, considering that the core
independent variable of the model may be an endogenous variable, the IV-Tobit model was used for a
robustness test. The formula is described according to IV-Tobit settings. The estimated equation is
as follows:

Y1 = X0+ Byai + i 1
Yoi = X[y1 +Zy2 + i 2)
o vy, if y; >0

Among them, 1,; is the observable explained variable (rural household’s livelihood strategy),
Y3, is the unobservable latent variable, and y»; is the endogenous explanatory variable in the model
(rural household’s land management scale). Assuming that the perturbation term (u;, v;) is subject to
a two-dimensional normal distribution with an expected value of 0 and is independent of x and z;,
the parameters of the model can then be estimated by MLE estimation. Stata 13.0 is adopted in the
implementation process of the whole model.
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3. Results

3.1. Descriptive Statistical Analysis

Table 2 shows definitions of model variables and descriptive statistical analyses. The average
proportion of rural households’” agricultural cash income in the total family cash income was 33.69%,
and the average land management scale was 0.38 ha, whereas the proportions of the sample rural
households in the five periods of the family life cycle were relatively uniform. In the control variables,
regarding human capital, the average age of household heads was 53.81 years, and 12% of household
heads had high school level education or above, on average. In terms of social capital, 18% of rural
households contained Party members and the average annual monetary gift expenditure was 5540.65
Yuan. For physical capital, the present values of the agricultural assets and other valuable fixed assets
were 800 Yuan and 43,200 Yuan, respectively; regarding social capital, in the past two years, 7% and 8%
of the sample rural households borrowed money from formal financial institutions and from relatives
and friends, respectively. The average distance between the rural household’s place of residence and
the nearest township center was 7.12 km.

Table 3 shows the livelihood strategies of rural households with different land scales and their
differences. The land management scale of rural households was primarily small-scale, with widespread
small-scale agricultural production. Among the 8031 rural households sampled, 3545 (or 44.14%) had
a land management scale of 0-0.20 ha, 1827 (or 22.75%) had a land management scale of 0.21-0.34 ha,
and 229 (or 2.85%) had a land management scale of 1.35 ha or more. With the continuous expansion of
the land management scale, the proportion of agricultural cash income in the total family income in
the livelihood strategies increased. For instance, the average proportion of agricultural cash income in
the total family cash income of rural households with a land management scale of 0.21-0.34 ha was
26.12%, whereas the average proportion of agricultural cash income in the total family cash income of
rural households with a land management scale of 1.35 ha or more was 61.81%.

Table 3. Livelihood strategies of rural households with different land scales and their differences.

Livelihood Strategy

Land Size (Ha) Sample Size

Mean Standard Deviation
0-0.20 26.12 38.79 3545
0.21-0.34 31.00 39.81 1827
0.35-0.67 41.29 42.01 1779
0.68-1.34 51.79 43.17 651
1.35+ 61.81 42.71 229

Table 4 shows the livelihood strategies of rural households in different family life cycles and their
differences. There were relatively more rural households in the middle period of the family life cycle
and relatively few rural households in the starting and empty nest periods. Specifically, among the
8031 rural households sampled, there were 855, 492, and 2395 in the starting period, empty nest period,
and rearing period, which account for 10.65%, 6.13%, and 29.83% of the total sample, respectively. In
terms of livelihood strategies of rural households in different life cycles, the proportions of agricultural
cash income in the total family cash income in the stable and empty nest periods were relatively large,
reaching 40.51% and 38.92%, respectively, whereas the proportion in the maintenance period was
only 23.83%.
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Table 4. Strategies of rural households in different family life cycles and their differences.

Livelihood Strategy

Lifecycle Sample Size
Mean Standard Deviation

Starting period 34.99 41.73 855
Rearing period 34.00 41.16 2395
Burden period 30.45 40.14 1238
Stable period 40.51 43.30 1778
Maintenance period 23.83 37.36 1273
Empty nest 38.92 41.02 492

3.2. Spatial Distribution Analysis Results

3.2.1. Spatial Distribution of Livelihood Strategy Selection of Rural Households

Figure 1 shows the spatial distribution of the livelihood strategy selection of rural households.
If agricultural cash income, accounting for 50% of the total family income, was taken as the
dividing line between agriculturally-based and non-agriculturally-based livelihood strategies, the
predominant livelihood strategies of rural households in most sample provinces (cities) were classified
as non-agriculturally-based livelihood strategies. The sample provinces of Xinjiang, Heilongjiang, Jilin,
Liaoning, Shandong, Shaanxi, Shanxi, and Guangxi had predominantly agriculturally-based livelihood
strategies, and the proportion of agricultural cash income in the total family cash income was more
than 50%. However, in other provinces, the livelihood strategies were non-agriculturally-based and
the proportion of agricultural cash income in the total family cash income did not exceed 50%.

Legend

Livelihood strategy

e I

I:l No data )
Ij Farming households ,{M e
Tainay .
- Non-farming households 1,900 950 0 1,900 km ‘\./{ g

Figure 1. Spatial distribution of the livelihood strategy selection of rural households.
3.2.2. Spatial Distribution of Land Management Scale of Rural Households

Figure 2 shows the spatial distribution of land management scale of rural households. In a small
number of provinces (cities), this scale was relatively large (more than 0.67 ha); whereas in most sample
provinces (cities), this scale was less than 0.67 ha. The land management scale of rural households
in Heilongjiang was the largest (with an average of more than 1.35 ha), and the land management
scale of rural households in Xinjiang and Inner Mongolia was also relatively large (with an average of
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0.68-1.34 ha). However, the land management scale of rural households in Fujian and Guangdong was
the smallest (with an average of less than 0.20 ha).

Legend e .

Land size (ha) =
No data

o
i {Iiangxi)

 Fujian

T

Faiwan
I\ /.

0. 00-0. 20
= Guangdong \(
_ 0.21-0. 34 -
I o.35-0.67
B o.65-1. 34 o) A
[ R 1900 950 0 1,900km ~ Heinad i
N

Figure 2. Spatial distribution of the land management scale of rural households.
3.3. Multivariable Results

Table 5 shows the regression results for the land management scale, family life cycle, and livelihood
strategy selection. Model 1 only included the core independent variables (land management scale
and family life cycle), Model 2 also included the control variables, and Model 3 reported the marginal
effect of each independent variable on the dependent variable. From the overall significance test
results (F value), the three models were all significant at the level of 0.01, indicating that at least one
independent variable was significantly correlated with the dependent variable. The analysis of the
overall model results was based on Model 3.

As shown in Table 5, the land management scale of rural households was positively correlated
with their livelihood strategy selection, and if the land management scale were larger, the proportion
of agricultural cash income in the total family cash income would be larger. To be specific, when other
conditions remain unchanged, with every 1 ha increase in rural households’ land management scale,
the proportion of agricultural cash income in the total family cash income increased, on average, by
3.7%. In terms of the correlations between family life cycle and rural households’ livelihood strategy
selection, in comparison with rural households in the empty nest period, the proportion of agricultural
cash income in the total family cash income of rural households in other family life cycles was relatively
small. Specifically, for rural households in the starting period, rearing period, burden period, stable
period, and maintenance period, the proportion of agricultural cash income in the total family cash
income decreased, on average, by 6.8%, 6.7%, 9.2%, 3.5%, and 16.3%, respectively.
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Table 5. Regression results of land management scale, family life cycle, and livelihood strategy selection.

Model 1 Model 2 Model 3
Land size 13.204 *** 9.708 *** 0.037 ***
(0.356) (0.421) (0.001)
Lifecycle = starting period 2 —12.226 *** —17.636 *** —0.068 ***
(0.438) (0.565) (0.003)
Lifecycle = rearing period ? —13.756 *** —17.557 *** —0.067 ***
(0.451) (0.591) (0.003)
Lifecycle = burden period ? —21.498 *** —23.947 *** —0.092 ***
(0.448) (0.585) (0.003)
Lifecycle = stable period 2 —1.992 *** —9.234 *** —0.035 ***
(0.432) (0.583) (0.002)
Lifecycle = maintenance period 2 —45.368 *** —42.441 *** —0.163 ***
(0.465) (0.614) (0.003)
Head age 6.081 *** 0.023 ***
(0.015) (0.000)
Head age? —0.054 *** —0.000 ***
(0.000) (0.000)
Head education —11.561 *** -0.044 ***
(0.582) (0.003)
Household health 0.093 *** 0.000 ***
(0.009) (0.000)
Communist —2.570 *** —0.010 ***
(0.380) (0.002)
Gift -0.000 -0.000
(0.000) (0.000)
Ln(Fixed assets) —7.055 *** —0.027 ***
(0.399) (0.002)
Ln(Agricultural assets) 76.724 *** 0.295 ***
(1.297) (0.003)
Loan 18.626 *** 0.072 ***
(0.678) (0.002)
Borrow 6.033 *** 0.023 ***
(0.592) (0.002)
Stock —21.763 *** —0.084 ***
(2.123) (0.008)
Fund —57.477 *** —0.221 ***
(3.148) (0.012)
Bond —44.437 *** —0.171 ***
(6.507) (0.025)
Distance 0.654 *** 0.003 ***
(0.034) (0.000)
Terrain = hill —5.393 *** —0.021 ***
(0.758) (0.003)
Terrain = mountain —=9.715 *** —0.037 ***
(0.781) (0.003)
Constant —549.937 *** —715.745 ***
(0.626) (0.866)
Province dummies Yes Yes Yes
F 1,533,025.385 *** 34,367,784.068 *** 34,367,784.068 ***
Observations 8031 8031 8031

Note: Robust standard errors are in the parentheses. *, **, and *** represent statistical significance at 0.1, 0.05, and
0.01, respectively; @ The results of the family life cycle utilized rural households during the empty nest period as the
reference group.

With regard to the correlations between the control variables and rural households’ livelihood
strategy selection, there was a positive, inverted U-shaped correlation between the age of the household
head and the livelihood strategy selection. The education level of the household heads was negatively
related to the livelihood strategy selection. In terms of financial capital, the proportion of total family
cash income derived from the agricultural activity for rural households who purchased funds, stocks,
and bonds was relatively smaller than that for households who had not purchased funds, stocks, or
bonds. Regarding physical capital, the present value of the agricultural assets of rural households
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was noticeably positively correlated with the livelihood strategy selection, whereas the present value
of other valuable fixed assets was remarkably negatively related to the livelihood strategy selection.
Concerning social capital, the proportion of agricultural cash income in the total family cash income of
rural households who borrowed money through formal financial channels (i.e., banks) and informal
financial channels (i.e., relatives and friends) was relatively large. Regarding location, the distance
between rural households” home and the township center was significantly positively correlated
with the livelihood strategy selection and, if the distance was longer, the proportion of agricultural
cash income in the total family cash income of rural households was larger. In terms of topography,
when compared with rural households in plain villages, the proportion of agricultural cash income in
terms of total family cash income of rural households in hilly villages and mountainous villages was
relatively small.

3.4. Robustness Test

To further test the robustness of the correlations between core independent variables and dependent
variable, the present study adopted the following two robustness test strategies. First, a grouping
regression was conducted. Specifically, rural households were divided into two groups based on the
mode of land management scale, with one group at less than or equal to 0.15 ha, and the other group at
more than 0.15 ha (the average land management area of rural households was approximately 0.15 ha).
Second, the possible endogenous problem of core independent variables was considered and the
estimation method of instrumental variables was adopted. Specifically, the present study considered
that there might be a causal relationship between the land management scale and livelihood strategy
selection. In other words, the land management scale could have an impact on the livelihood strategy
selection of rural households, and, in turn, the livelihood strategy selection could influence their land
management scale. On the basis of this possibility, the present study used type IV Tobit models to
re-estimate the models. The selection of the instrumental variables was based on the methodology
described by [6,8,16,17,56,57], and the average land management scale of other rural households in the
same village (other than this rural household) was taken as the land management scale of this rural
household to obtain the instrumental variables.

As shown in Table 6, no matter which robustness test strategy was adopted, the correlations
between the land management area or family life cycle and livelihood strategy selection were almost
consistent with Table 5, the only differences being in the coefficients. Therefore, the results from this
study are robust and credible.

Table 6. Model robustness test results.

Model 4 Model 5 Model 6
(<0.15 ha) (>0.15 ha) IV-Tobit
Land size 13.936 *** 9.223* 76.532 ***
(1.151) (4.815) (7.804)
Lifecycle = starting period —20.079 *** —18.755 *** —17.059 ***
(1.629) (6.014) (6.114)
Lifecycle = rearing period —36.933 *** —15.564 *** —15.087 ***
(1.686) (5.316) (5.159)
Lifecycle = burden period —49.151 *** —21.318 *** —26.344 ***
(1.660) (5.485) (5.262)
Lifecycle = stable period —31.510 *** -6.125 —-4.193
(1.582) (5.513) (5.341)
Lifecycle = maintenance period —63.518 *** —39.341 *** —43.912 ***
(1.630) (5.599) (5.419)
Province dummies Yes
. Yes Yes
Control variables Y Y Yes
Wald x?/ F statistics s es 66.727 ***
Observations 1496 6535 8031

Note: Robust standard errors are in the parentheses. *, **, and *** represent statistical significance at 0.1, 0.05,
and 0.01, respectively.
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4. Discussion

On the basis of a large sample size survey of data from 27 provinces in China, from the
perspective of rural households’ family life cycle, combined with spatial GIS (Geographic Information
System) analysis, the present study constructed Tobit models to explore the correlations between
land management scale or family life cycle and livelihood strategy selection of rural households. The
research perspective is novel and the spatial analysis of GIS has its own characteristics. The research
results were more in line with the reality of rural China and have strong practical significance. The
present study effectively dealt with the endogenous problem caused by the two-way causality between
land management scale (the core independent variable) and livelihood strategy selection, and found
that the results remained robust.

Rural households’ livelihood strategy selection and the driving factors in this selection have
always been a research hotspot in geography, management, economics, and other disciplines. There
are similarities and differences between the results of the present study and the findings of similar
studies. For instance, in line with the findings from [29,51,52,58], the present study found that the land
management scale of rural households had a strong positive correlation with their livelihood strategy
selection, which is consistent with logic and common sense. If the land management scale is larger,
then the proportion of agricultural income in the total family income will be larger, and the family
livelihood strategies will be more inclined to be agricultural-based. At the same time, the results of
the present study were different from the findings of [58], who found that, for every one period of
improvement in the family life cycle of rural households, the proportion of the total income originating
from agricultural activity increased by 0.14. The present study also found that the livelihood strategy
selection was closely related to the periods of the family life cycle; however, the degree of influence on
their livelihood strategies was different for different periods of the family life cycle. For example, this
study found that, in comparison with rural households in empty nest period, for rural households
in the starting period, rearing period, burden period, stable period, and maintenance period, the
proportions of agricultural cash income in the total family cash income decreased, on average, by 6.8%,
6.7%, 9.2%, 3.5%, and 16.3%, respectively. Additionally, similar to most existing studies, this study
also found a significant correlation between rural household’s livelihood capital and their livelihood
strategies. For example, this study found that the education level of the household heads was markedly
negatively related to the livelihood strategy selection; the proportion of total family cash income
derived from the agricultural activity for rural households who purchased funds, stocks, and bonds
was relatively smaller than that for households who had not purchased funds, stocks, or bonds.

With the development of a social economy, China’s rural areas are facing unprecedented challenges.
The two most significant challenges are a massive loss of rural labor force and the fragmentation of
land management scale. However, China’s rural areas are also facing unprecedented opportunities,
especially after China put forward the “Rural Revitalization Strategy” in 2017. The present study
discussed the livelihood strategy selection of rural households from the perspectives of family life cycle
and moderate land management scale, which has important implications for the rational allocation of
rural households’ livelihood assets and the optimization and adjustment of their livelihood strategies,
which is especially important in developing countries.

The present study has presented some new ideas; however, there are still deficiencies. For instance,
in reality, the periods of the family life cycle change dynamically, whereas the present study only
focused on the correlation between the family life cycle and livelihood strategy selection at a certain
time. According to general logic, a family life cycle will not change over a short period, but will over a
long period; therefore, future studies could use the panel data to quantitatively reveal the influence of
changes in the family life cycle on the livelihood strategy selection of rural households.

5. Conclusions

On the basis of the above descriptive statistical analysis and regression analysis, the main
conclusions of the present study are as follows:
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(1) Rural households’ land management scale was primarily small-scale and, as it expanded, the
proportion of the total cash income coming from agricultural activities increased. Of the 8031 rural
households studied, 3545 rural households had a land management scale of 0-0.20 ha, which accounted
for 44.14% (the largest) of the total sample; a relative majority of rural households were in the middle
period of the family life cycle, and relatively few rural households were in the starting and empty nest
periods. The proportion of the total cash income of rural households coming from agricultural pursuits
while in the stable and the empty nest periods was relatively large, reaching 40.51% and 38.92%,
respectively. In most provinces sampled, rural households’ livelihood strategies were non-agriculturally
based, and the land management scale was mainly less than 0.67 ha.

(2) Rural households’ land management scale positively correlated with their livelihood strategy
selection. When other conditions remained unchanged, with every 1 ha increase in land management
scale, the proportion of agricultural cash income in the total family cash income increased, on average,
by 3.7%. In comparison with rural households in the empty nest period, the proportion of agricultural
cash income in total family cash income of rural households in other family life cycles was relatively
small. Specifically, for rural households in the starting, rearing, burden, stable, and maintenance
periods, the proportion of agricultural cash income in the total family cash income decreased, on
average, by 6.8%, 6.7%, 9.2%, 3.5%, and 16.3%, respectively.

In addition to their theoretical significance, the results of the present study have definite policy
implications. For instance, the land management scale of rural households has a strong positive
correlation with their livelihood strategy selection, i.e., if the land management scale is larger, their
livelihood strategies will be more inclined to be related to agriculture. Thus, the government should
further standardize the land transfer market and relevant rules, promote the appropriate allocation
of rural land resources, especially in hilly areas, to professional households or new business entities,
and improve the overall welfare level of families through moderate land scale management. At the
same time, the family life cycle was significantly related to the livelihood strategy selection. If a rural
household’s family life cycle was more advanced, their livelihood strategy selection was more inclined
to be agriculturally-based. Therefore, the government should consider providing different support
policies in accordance with the periods of the family life cycle of rural households. For example,
for rural households in the starting period, the government could provide vocational skills training to
help them better adapt to the labor market; whereas, for rural households in the empty nest period,
the government could pay more attention to their health problems (both physical and mental), and
help them solve the difficult problems of agricultural production as well as increase their agricultural
income and meet their basic needs.
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Appendix A
Table A1l. Sample distribution of each sample province.
Name Sample Size Name Sample Size
Beijing 37 Shandong 617
Tianjin 36 Henan 497
Hebei 252 Hubei 282
Shanxi 141 Hunan 346
Inner Mongolia 104 Guangdong 1074
Liaoning 248 Guangxi 391
Jilin 140 Chonggqing 71
Heilongjiang 141 Sichuan 423
Jiangsu 435 Guizhou 176
Zhejiang 385 Yunnan 247
Anhui 429 Shaanxi 352
Fujian 354 Gansu 495
Jiangxi 178 Ningxia 70
Xinjiang 110
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