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Abstract: Understanding the relationship between households’ livelihoods and agricultural functions
is important for regulating and balancing households’ and macrosocieties’ agricultural functional
needs and formulating better agricultural policies and rural revitalization strategies. This paper
uses peasant household survey data obtained from the China Family Panel Studies (CFPS) and
statistical analysis methods, to analyze the differences in livelihood assets and agricultural functions
of households with different livelihood strategies and the relationship between livelihood assets
and agricultural functions. Households are categorized based on their livelihood strategies as full-
time farming households, part-time farming I households, part-time farming II households, and
non-farming households. The agricultural product supply and negative effects of the ecological
service function of full-time farming households are higher than those of part-time farming and
non-farming households. Part-time farming I households have the strongest social security function,
while non-farming households have the weakest social security function. Non-farming households
have the strongest leisure and cultural function, while part-time farming I households have the
weakest leisure and cultural function. Households’ demand for agricultural functions is affected by
livelihood assets. Effective measures should be taken to address contradictions in the agricultural
functional demands of households and macrosocieties.

Keywords: smallholder farming; household livelihoods; livelihood assets; agricultural functions; China

1. Introduction

Households are microagents engaged in agricultural economic activities. Due to
China’s unique farmland system and its stage of economic and social development, there
is a contradiction between households’ demands for agricultural functions and macroso-
cieties’ demands for agricultural functions. The country needs to stabilize and enhance
its agricultural product supply, but households may be more willing to engage in non-
agricultural industries [1] and either abandon land or use land less often [2,3]. The country
needs to control the use of chemical fertilizers and pesticides, to improve the quality of
agricultural products and protect the ecological environment, but smallholders prefer
to use more chemical fertilizers and pesticides, to ensure stable and high yields [4]. The
state hopes to improve the level of food security through moderate-scale management,
but most smallholders are unwilling to transfer their land rights for long periods of time.
Neither the contradiction between the agricultural functional needs of households and
macrosocieties nor the interactive laws between the transformation of household liveli-
hoods and the evolution of agricultural functions have received adequate attention [4,5].
To fill this gap, therefore, we construct a theoretical analysis framework of household
livelihood-agricultural functions and reveal changes in agricultural functions that occur
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due to livelihood changes, which is of great significance for the formulation of better
agricultural policies and rural revitalization strategies.

Under the impacts of global climate change [6–8], natural disasters, agricultural
pollution, economic and trade frictions, public health events, rapid urbanization, and other
issues, smallholder farming is facing major challenges [9]. Household livelihoods are ways
of making a living based on their assets, capacity, and economic activities, which affect
the development and trend of the regional human–earth relationship. Under the influence
of the external environment, the combination and use of households’ human capital,
natural capital, physical capital, financial capital, and social capital affect the choice of
livelihood strategies and, ultimately, the output of livelihood outcomes [10,11]. Livelihood
research has covered many fields, with a strong focus on livelihood vulnerability [12,13],
livelihood resilience [14–16], livelihood sustainability [17], livelihood diversification [18,19],
livelihood security [20,21], livelihood capital and livelihood strategy analysis [22–26],
household livelihood and the environment [27,28], and livelihood transitions [29–31].
Forest restoration, climate anomalies, and transport infrastructure and investment can
influence household livelihoods. Afforestation can reduce poverty, increase the social
and ecological resilience of local smallholders, and promote local social equity [32]. Both
drought and high temperatures reduce agricultural productivity and reduce opportunities
for diversification [33]. Establishing linkages to markets alone is not sufficient to improve
households’ livelihoods [34]. Large-scale investment in agriculture can improve the health
status of households and alleviate food and water-security problems but may exacerbate
local inequalities [35].

The livelihoods of China’s rural residents have shifted from traditional agriculture
to part-time farming and non-agricultural activities, and their sources of income have
shifted from farming income alone to employment in the service industry, with non-
farming income becoming a major source of income for farmers. The transformation of
rural livelihoods in China is affected by two challenges: food security and environmental
sustainability [36]. Differences in households’ livelihood endowments and livelihood
strategies impact the effectiveness of agricultural conservation policies, such as ecological
compensation [37]. Households improve their livelihood security and living standards by
engaging in various activities [5], and there is a clear trend toward livelihood diversification.
Eliminating restrictions on diversification and expanding opportunities for diversification
are conducive to realizing the goal of livelihood diversification [38–40]. Increasing the
diversification of agricultural production and improving market access for smallholders
can promote dietary diversification and reduce hunger, malnutrition, and poverty among
households [41].

In the context of globalization, industrialization and urbanization, the rural population
is decreasing, the instability and vulnerability of rural development are increasing, and
the decline of the countryside is obvious. Promoting rural development and revitalization
is the basis for narrowing the urban–rural gap and addressing rural decline [42]. The
development of rural tourism, special breeding, and other special economy according
to local conditions is an important initiative to promote rural development. Marnasidis
et al. identified optimal areas for beekeeping development with the help of GIS analysis
software. Local and regional authorities should take measures to optimize land use and
sound pollination, in order to promote beekeeping on a local scale [43]. Roman et al.
analyzed the tourism competitiveness of rural regions in Poland. The quality of natural
beauty is an indispensable factor of tourism competitiveness, and the increase of rural
tourism competitiveness is closely related to the development of agritourism [44].

Agriculture is the basis for the survival and development of households and is an
important foundation for obtaining sources of food, raising the economic level of their
families, and improving their quality of life. In addition to food production and fiber
provision, agriculture also has economic, social, ecological, recreational, and cultural func-
tions, and its multifunctionality should be viewed objectively [45–47]. Research on the
multifunctionality of agriculture has involved issues of agricultural functional transitions
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at the farm level [48]. Wilson analyzed the strength of agricultural multifunctionality
and differences in transformation pathways at the farm level [49]. A particular form of
agriculture, a particular farm or household, or a particular region may engage in a mix
of agricultural activities with various functional intensities. Multifunctional research con-
sidering a landscape perspective focuses on the biophysical characteristics and ecological
functions of the land [50]. The notion of multifunctional quality can be used to explain
and better understand the rural pathways of transformation and may become a normative
concept that is ideal for rural development [51]. Gómez-Limón et al. analyzed the effects
of demographic factors, such as income, occupation, place of residence, and age, on pref-
erences for rural multifunctionality [52]. Agricultural development in China is facing the
challenges of sustainable development, changing consumer demands, and globalization.
The multiple functions and values of agriculture are becoming increasingly prominent.
From 1978 to 2019, the number of employed persons in China’s primary industry decreased
from 283.18 million to 194.45 million, the corresponding share of employment in the pri-
mary industry decreased from 70.53% to 25.10%, the share of output value of China’s
primary industry decreased from 27.69% to 7.11%, and the total per capita grain and meat
production increased from 316.61 kg and 9.80 kg to 474.16 kg and 55.42 kg, respectively.
In 2016, there were 207.43 million farming households in China, including 3.98 million
large-scale farming households. The number of state-owned farms in 2019 was 1834, with
2.147 million workers and 6480.8 thousand hectares of arable land; thus, the agricultural
employment function, economic function, and food-supply function changed significantly.
Research on agricultural functions is undergoing a shift from the qualitative description of
functions to the quantitative evaluation of spatial patterns and the analysis of influencing
factors and mechanisms. Certain studies of agricultural functions evaluate the level of agri-
cultural functions and its influence factors [47,53–56], while paying insufficient attention
to the relationship with households’ livelihood. Within the context of the diversification
of households’ livelihoods [57–59], the micro-mechanisms and macro-outcomes of agri-
cultural functions are undergoing profound change. Issues of household livelihoods and
agricultural functions affect the quality of agricultural and rural development, and the
human–earth relationship is increasingly complex. The changes in the economic structure
and lifestyles of rural households have been accompanied by shifts in the functional needs
of households for agriculture. Clarifying the relationship between households’ livelihoods
and agricultural functions is an important grasp to resolve the contradiction of agricultural
functional demands and promote sustainable agricultural and rural development.

To reconcile and balance the needs of agricultural functions of households and
macrosocieties, and to reveal the interactive laws between the transformation of house-
hold livelihoods and the evolution of agricultural functions, this paper focuses on the
following questions. First, what are the differences in the livelihood assets of households
with different livelihood strategies? Second, what are the differences in the agricultural
functions of households with different livelihood strategies? Third, what is the relationship
between household livelihood assets and agricultural functions? The rest of the paper is
organized as follows: Section 2 analyzes the relationship between agricultural functions
and households’ livelihoods, and introduces the data sources of this study and the meth-
ods employed to evaluate households’ livelihoods and agricultural functions. Section 3
presents the differences in livelihood assets and agricultural functions among households
with different livelihood strategies, and the impact of households’ livelihoods on agricul-
tural functions. A discussion and policy implications are presented in Section 4, followed
by conclusions in Section 5.

2. Theoretical Framework and Methodology
2.1. Theoretical Framework of the Analysis

Sustainable livelihoods refer to the combination of livelihood, capital, and activities
that households use to cope with and recover from pressure and shocks, and maintain or
enhance their livelihood and capital at a specific point in time and in the future. Sustainable
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livelihoods are based on a people-centered approach to development [60]. The sustainable
livelihoods framework (SLF) was introduced by the UK Department for International
Development (DFID) in 1999. It describes the main factors affecting farm household
livelihoods and the relationships between them and is widely used in research [61–64]. The
SLF consists of five components: the vulnerability context, livelihood assets, transforming
structures and processes, livelihood strategies, and livelihood outcomes. The SLF is used
to explain the complex interactions between the components, with arrows representing the
different types of dynamic relationships between the components. Vulnerable households
can use a certain amount of their livelihood assets to capture value through the prevailing
social, institutional, and organizational environment. This environment can influence the
livelihood strategies of households, which use different combinations of capital to pursue
their livelihood objectives and achieve livelihood outcomes. Based on this framework, we
constructed a framework for analyzing the interaction mechanism between household
livelihoods and agricultural functions (Figure 1).

Agriculture 2021, 11, x FOR PEER REVIEW 4 of 20 
 

 

2. Theoretical Framework and Methodology 
2.1. Theoretical Framework of the Analysis 

Sustainable livelihoods refer to the combination of livelihood, capital, and activities 
that households use to cope with and recover from pressure and shocks, and maintain or 
enhance their livelihood and capital at a specific point in time and in the future. Sustain-
able livelihoods are based on a people-centered approach to development [60]. The sus-
tainable livelihoods framework (SLF) was introduced by the UK Department for Interna-
tional Development (DFID) in 1999. It describes the main factors affecting farm household 
livelihoods and the relationships between them and is widely used in research [61–64]. 
The SLF consists of five components: the vulnerability context, livelihood assets, trans-
forming structures and processes, livelihood strategies, and livelihood outcomes. The SLF 
is used to explain the complex interactions between the components, with arrows repre-
senting the different types of dynamic relationships between the components. Vulnerable 
households can use a certain amount of their livelihood assets to capture value through 
the prevailing social, institutional, and organizational environment. This environment can 
influence the livelihood strategies of households, which use different combinations of cap-
ital to pursue their livelihood objectives and achieve livelihood outcomes. Based on this 
framework, we constructed a framework for analyzing the interaction mechanism be-
tween household livelihoods and agricultural functions (Figure 1). 

 
Figure 1. Framework of the interaction mechanism between household livelihoods and agricul-
tural functions. Adapted from the UK Department for International Development (DFID) [60]. 

The context of vulnerability includes external shocks, trends, and seasonality factors, 
with households facing not only external shocks due to human health, nature, the econ-
omy, conflict, crops, and livestock health but also trends in demographics, resources, eco-
nomics, regulation, technology, seasonal changes in prices, employment opportunities, 
and the food supply. The latter are contextual factors that lead to changes in agricultural 
functions. Livelihood assets include human capital, natural capital, physical capital, finan-
cial capital, and social capital. Due to structural and process factors, households’ different 
combinations of livelihood capitals lead to differences in their livelihood strategies, which 
are further reflected in differences in the agricultural product supply function, economic 
development function, social security function, ecological service function, and leisure 

Figure 1. Framework of the interaction mechanism between household livelihoods and agricultural
functions. Adapted from the UK Department for International Development (DFID) [60].

The context of vulnerability includes external shocks, trends, and seasonality factors,
with households facing not only external shocks due to human health, nature, the economy,
conflict, crops, and livestock health but also trends in demographics, resources, economics,
regulation, technology, seasonal changes in prices, employment opportunities, and the
food supply. The latter are contextual factors that lead to changes in agricultural functions.
Livelihood assets include human capital, natural capital, physical capital, financial capital,
and social capital. Due to structural and process factors, households’ different combinations
of livelihood capitals lead to differences in their livelihood strategies, which are further
reflected in differences in the agricultural product supply function, economic development
function, social security function, ecological service function, and leisure and cultural
function. Full-time farming households are primarily engaged in agricultural-production
activities; that is, agriculture is their main livelihood, and these households should theoret-
ically have a high agricultural product supply function. Part-time farming households are
engaged in both agricultural and non-agricultural activities and are unable to break away
from their subsistence dependence on agriculture; these households should theoretically
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have a high social security function. Non-farming households have higher financial capital
and higher aspirations for high-quality rural life, and therefore have a greater demand for
agriculture’s ecological services function and leisure and cultural function.

2.2. Data Sources

Data were obtained from the China Family Panel Studies (CFPS) questionnaire con-
ducted by the Chinese Social Science Survey Center of Peking University. Specifically,
household economic data and personal data from the national survey conducted in 2018
were used. The CFPS are national and comprehensive social survey projects, and the data
are widely used [65–67]. Based on the household sample code in 2018, the household
economic questionnaires and personal questionnaires were combined in Stata version
15.1 statistical software; the urban household sample was excluded. The samples of tele-
phone interview questionnaires and any surveys with refusals to answer questions, blanks,
unknown information, inapplicable information, and respondents less than 16 years of age
were excluded from the research. Ultimately 3779 samples were obtained for this study.

The characteristics of the sample are shown in Table 1. Most of the respondents were
older than 46 years of age, accounting for 66.84% of the total sample, and there were slightly
more women than men. The majority (79.36%) of the respondents were married, and the
majority (88.73%) had junior middle school education or below. Approximately 22.68% of
the households were unhealthy, and the type of housing was mainly bungalows (68.67%).
Only 15.38% of the households rented out their land, and 72.96% of the households were
engaged in agriculture, forestry, animal husbandry, and fisheries, with 57.77% working
outside the home. Overall, 37.66% of the households had a per capita household net income
of less than 1208 USD, and 48.72% had family agricultural and sideline products valued at
less than 227 USD.

Table 1. Basic characteristics of the sample.

Types Items Number Percentage
(%) Types Items Number Percentage

(%)

Gender
Male 1821 48.19

Age (year)

<30 546 14.45
Female 1958 51.81 31–45 707 18.71

Marriage

Married 2999 79.36 46–60 1376 36.41
Unmarried 372 9.84 >61 1150 30.43
Divorced 72 1.91

Education

Illiterate 1285 34.00
Widowed 336 8.89 Primary school 982 25.99

Health
condition

Unhealthy 857 22.68 Junior middle
school 1086 28.74

General 479 12.68 Senior high
school or above 426 11.27

Relatively healthy 1345 35.59
Type of
housing

Bungalow 2595 68.67
Very healthy 547 14.47 Small building 872 23.07

Extreme healthy 551 14.58 Courtyards and
unit house 286 7.57

Land leasing
Lease 581 15.38 Villas and

townhouses 26 0.69

Unleased 2862 75.73 Per capita
household
net income
(USD per
person)

<1208 1423 37.66
Own no land 336 8.89 1208–2417 1256 33.24

Work outside
Yes 2183 57.77 2417–4230 703 18.60
No 1596 42.23 >4230 397 10.50

Agricultural
and sideline
value (USD)

<227 1841 48.72
Work in

agriculture

Yes 2757 72.96
227–453 346 9.16 No 1022 27.04
453–1057 485 12.83

>1057 1107 29.29

Note: Respondents are often the family members who are most knowledgeable about the production and living conditions of the household.
The average exchange rate of RMB to USD in 2018 is 6.62, 1 USD = 6.62 RMB.
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2.3. Measurements of Rural Household Livelihoods and Agricultural Functions
2.3.1. Indicators Used to Evaluate Household Livelihood Assets

By employing the SLF created by the DFID [60], referring to relevant studies [28,30,68,69]
and combining the availability of CFPS microdata, we established a livelihood asset evalua-
tion index, as shown in Table 2. Human capital refers to the knowledge, skills, labor capacity,
and health status that influence the livelihood strategies chosen by households, and this
study selected three indicators to reflect the human capital of households. The larger the
total household size, the better the health status, and the higher the level of education,
the richer the human capital of the household. Natural capital is the resource flows and
services that households obtain from natural resources that are useful for their livelihoods.
Land resources are the most basic element of agricultural production and an important
aspect of the natural assets of households. Two indicators were selected to evaluate natural
capital. Physical capital includes the infrastructure and productive goods needed to sustain
livelihoods. Four indicators were used to measure physical capital. Financial capital refers
to the financial sources used to achieve livelihood objectives and was measured by three
indicators. Social capital refers to the social resources such as neighbors, relatives, and
friends that households rely on when pursuing their livelihood goals. In this study, three
indicators were used to measure social capital.

Table 2. Livelihood asset evaluation index.

Livelihood Assets Indicator Measurement/Value Assignment Weight

Human Capital Household size Total number of family members 0.329
Household health status Family medical expenditure in the past 12 months 0.322

Education level

Highest level of education completed by the
respondents: illiterate/semiliterate = 1, primary school
= 2, junior middle school = 3, senior high
school/secondary school/technical school/vocational
high school = 4, junior college = 5, bachelor’s = 6,
master’s = 7

0.349

Natural Capital Status of household collective
land

Number of types of collective land allocated to
households, including arable land, forestland, pasture,
ponds

0.494

Status of land expropriation Presence or absence of land expropriation: absence = 0,
presence = 1 0.506

Physical Capital Value of housing Current market price of house 0.215

Type of housing Type of house: Bungalow = 1, courtyard house = 2, unit
house = 3, small building = 4, villa and townhouse = 5 0.269

Total value of consumer
durables

Consumer durables refer to products with a unit price of
more than 1000 yuan and a natural service life of more
than 2 years

0.218

Car ownership Presence or absence of cars: presence = 1, absence = 0 0.298
Financial Capital Household cash and savings Total household cash and savings 0.333

Household income Total household net income 0.334
Household income per capita Per capita household net income 0.333

Social Capital Relationship between the
family

Expenditure for favors refers to the favor gifts, including
in-kind and cash, spent by households in the past 12
months

0.311

How well connected one is
Respondents themselves assessed their own
interpersonal relationships according to the numbers
0–10; higher numbers indicate higher quality

0.324

Participation in social
organizations

Whether they are members of trade unions or a
privately owned business associations: yes = 1, no = 0 0.365

Note: Negative indicators include family medical expenditure in the past 12 months, and presence or absence of land expropriation. The
weights are calculated by the entropy weight method.
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2.3.2. Indicators Used to Evaluate Agricultural Functions

Agricultural functions include the agricultural product supply function, economic
development function, social security function, ecological service function, and leisure and
cultural function (Table 3) [47,53,54,70,71]. The meaning of agricultural functions at the
household level is quite different from the functional meaning of agricultural services at the
macrosociety level. The agricultural product supply function refers to the basic function
of agriculture. This function is manifested in the provision of agricultural and sideline
products, such as grain, cotton, oil crops, vegetables, fruits, meat, fish, eggs, and milk for
the daily needs of households. The microlevel economic development function refers to
the economic benefits households obtain from their agricultural production activities that
increase the economic strength of the family. The social security function of agriculture
refers to the employment and subsistence security agriculture provides to households
through their occupation and utilization of the land. The ecological service function refers
to the positive role of agriculture in maintaining water and soil and providing a clean
environment and the negative effect of households’ agricultural production activities on
the agricultural ecosystem. The leisure and cultural function refers to the role of agriculture
as a platform for households to exercise, have fun, commune with nature, and realize their
values. Agriculture becomes a free choice rather than a helpless way to earn a living, and
the improvement in the living standards of households increases the potential demand for
this function. Proportion of cultural and recreational expenditure and tourism expenditure
in total household expenditure reflects the potential of households’ demand for agricultural
leisure and cultural functions.

Table 3. Agricultural function evaluation index system.

Agricultural Functions Indicator Measurement/Value Assignment Weight

Agricultural product supply
function

Per capita value of agricultural and
sideline products in the household

The total value of household
agricultural and sideline products
divided by household size

1

Economic development
function

Proportion of the total value of
agricultural and sideline products in

the net income of the entire
household

The total value of agricultural and
sideline products divided by the net
income of the entire household

1

Social security function Engaged in agricultural activities Whether the household engages in
farm work: yes = 1, no = 0 0.371

Ownership of agricultural machinery The total value of farm machinery 0.296

Land leasing
Whether or not the household leases
the land to others: no = 0, yes = 1,
Own no land = 2

0.333

Ecological service function Use of seeds, fertilizers, and
pesticides

The cost of seeds, fertilizers, and
pesticides 1

Leisure and cultural function

Proportion of cultural and
recreational expenditure and tourism

expenditure in total household
expenditure

Cultural and recreational expenditure
and tourism expenditure divided by
total household expenditure

1

Note: Negative indicators include whether or not the household leases the land to others, the cost of seeds, fertilizers, and pesticides. The
weights are calculated by the entropy weight method.

2.4. Data Analysis

In this paper, we selected indicators to evaluate households’ livelihood assets and
agricultural functions and standardized original indicators, using the maximum differ-
ence normalization method. The agricultural functions evaluation method is shown in
Appendix A. We determined the weight of each indicator by employing the entropy weight
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method. A multiple linear regression model was used to analyze the relationship between
household livelihoods and agricultural functions and was calculated as formula (1):

Yi = αi +
j

∑
j=1

β jXj +
k

∑
k=15

βkXk + εi· · · (j = 1, 2, · · · , 14; k = 15, 16, · · · , 20) (1)

where Yi is the agricultural function i, β j is the regression coefficient for the independent
variable, Xj is the independent variable, βk is the regression coefficient for the control
variable, Xk is the control variable, αi is the constant, and εi is the random error term.

3. Results
3.1. Description of Rural Household Livelihoods

The sample households were divided into four groups based on their livelihood
strategies: full-time farming households, part-time farming I households, part-time farming
II households, and non-farming households. The strategies were determined based on
the share of the total value of agricultural and sideline products in total household net
income (Table 4). The households for which the total value of agricultural and sideline
products as a proportion of total household net income is greater than 50% are categorized
as full-time farming households. The households for which this value is between 10% and
50% are categorized as part-time farming I households. The households for which this
value is between 0% and 10% are categorized as part-time farming II households. The
households for which this value is 0% are categorized as non-farming households. The
number of full-time farming households is the lowest, at 510, or 13.50% of all households,
and the number of part-time farming I households is 1008, accounting for 26.67% of all
households. The number of part-time farming II households is 737, accounting for 19.50%
of all households, and the number of non-farming households is highest at 1524 households,
accounting for 40.33%.

Table 4. Classification of household livelihood strategies.

Livelihood Strategy

The Proportion of the Total
Value of Agricultural and
Sideline Products in Total

Household Net Income (%)

Sample Number Percentage (%)

Full-time farming >50 510 13.50
Part-time farming I 10–50 1008 26.67
Part-time farming II 0–10 737 19.50

Non-farming 0 1524 40.33

There are differences in the livelihood assets of households with different liveli-
hood strategies (Table 5). Part-time farming households have more human capital than
non-farming and full-time farming households. The human capital scores are strongly
influenced by education level and household size, with higher education levels and larger
household sizes, leading to more livelihood options and higher levels of part-time farm-
ing. Full-time farming households have more natural capital than part-time farming and
non-farming households. Full-time farming households, which are allocated more types
of collective land and rarely experience land expropriation, tend to have more natural
capital than other households. Non-farming households share collective land, but most of
them have transferred their land, so their natural capital score is not zero when calculated.
Physical capital is influenced by the presence or absence of a car and the type of house, as
shown by the fact that part-time farming and non-farming households have more physical
capital than full-time farming households. The higher the physical capital score, the higher
the non-agriculturalization level of the household. Financial capital is mainly affected by
total household net income; part-time farming and non-farming households have more
financial capital than full-time farming households. Due to the increase in part-time farm-
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ing, financial capital has increased. Social capital is influenced by membership in a social
organization and the quality of interpersonal relationships. Full-time farming households
have less social capital than part-time farming households and non-farming households.

Table 5. Differences in the livelihood assets of households with different livelihood strategies.

Livelihood Strategy Human
Capital

Natural
Capital

Physical
Capital

Financial
Capital

Social
Capital

Full-time farming 0.423 0.639 0.089 0.024 0.266
Part-time farming I 0.439 0.625 0.123 0.028 0.274
Part-time farming II 0.454 0.615 0.142 0.040 0.276

Non-farming 0.429 0.606 0.147 0.035 0.278
Note: Values are the averages for households in each livelihood strategy.

3.2. Differences in the Agricultural Functions of Households with Different Livelihood Strategies

As shown in Table 6, there are significant differences in the agricultural functions
of households with different livelihood strategies. The value of the agricultural product
supply function is higher for full-time farming households than for part-time farming
and non-farming households. The higher the level of part-time farming is, the weaker the
agricultural product supply function. Part-time farming I and full-time farming households
have higher scores for the social security function than part-time farming II and non-
farming households. Agriculture still has some value in the survival security of part-time
farming I and full-time farming households. Non-farming households have the lowest
value for the social security function and are more dependent on non-agricultural industries
for this function. The ecological service function is negatively affected by the intensity of
agricultural development. Full-time farming and part-time farming households invest more
in seeds, pesticides, and fertilizers, and the negative effect of the agricultural ecological
service function is stronger for these households. The leisure and cultural function scores of
part-time farming II and non-farming households are higher than those of full-time farming
and part-time farming I households. Part-time farming II and non-farming households have
more leisure and recreation time, capital investment, and a stronger demand for leisure and
cultural functions. Full-time farming and part-time farming households are more concerned
with agricultural production and activities related to maintaining their livelihoods, have
less leisure and recreation, and have less demand for leisure and cultural functions.

Table 6. Differences in the agricultural functions of households with different livelihood strategies.

Livelihood Strategy
Agricultural

Product Supply
Function

Economic
Development

Function

Social Security
Function

Ecological
Service

Function

Leisure and
Cultural Function

Full-time farming 0.086 - 0.375 0.088 0.016
Part-time farming I 0.031 - 0.380 0.047 0.014
Part-time farming II 0.007 - 0.358 0.024 0.017

Non-farming 0 - 0.247 0.008 0.018

Note: Values are averages for households in each livelihood strategy. The symbol “-“ means empty. Since the economic development
function and the livelihood strategy are measured by the same variable, we do not discuss the economic development function in Section 3.2.

3.3. The Impact of Rural Household Livelihood Strategies on Agricultural Functions

We examined the relationship between household livelihood assets and agricultural
functions through regression analysis of human capital, natural capital, physical capital,
financial capital, and social capital with each agricultural function. Household characteristic
variables, such as household economic strength, household living standards, household
agricultural input level, and household non-agriculturalization level, were selected as
control variables. Household economic strength, one of the control variables, was expressed
as total income in the past 12 months and wage income. Household living standards were
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measured as the proportion of total household expenditure devoted to food expenditure.
Household agricultural input levels were expressed as machine rental costs and irrigation
costs. Household non-agriculturalization levels were expressed by the proportion of total
household net income derived from working. All variables passed the variance inflation
factor (VIF) test. The regression results are shown in Table 7.

Table 7. Regression analysis of household livelihoods and agricultural functions.

Variables APF EDF SSF ESF LCF

Total number of family population members −0.072 ** −0.069 * 0.088 ** 0.072 ** 0.079
Family medical expenditure in the past 12 months −0.002 −0.012 −0.048 ** 0.008 0.046

Highest level of education completed by the
respondents 0.002 −0.01 −0.005 0.004 0.032

Number of types of collective land allocated to
households 0.01 −0.042 0.363 ** 0.061 ** −0.001

Presence or absence of land expropriation −0.069 ** −0.032 0.026 0.008 0.015
Current market price of the house 0.023 0.025 −0.037 * −0.012 −0.03

Type of house −0.034 * −0.015 −0.048 ** −0.029 * 0.094 *
Total value of consumer durables −0.096 ** 0.005 0.001 −0.03 0.123 *

Presence or absence of cars 0.019 0.017 −0.002 0.043 * 0.013
Total household cash and savings −0.059 ** −0.029 0.006 −0.037 * −0.032
Per capita household net income 0.490 ** −0.067 * 0.007 0.052 * 0.592 **

Expenditure for favors 0.037 * 0.056 * −0.001 0.055 * −0.025
Quality of the interviewee’s interpersonal relationships −0.006 −0.008 −0.009 −0.013 −0.014

Membership in trade unions or privately owned
business associations −0.006 −0.017 −0.014 −0.004 −0.004

Total income in the past 12 months 0.276 ** −0.034 −0.034 0.148 ** −0.171
Wage income −0.334 ** −0.247 ** 0.040 * −0.123 ** −0.025

Proportion of total household expenditure devoted to
food expenditure 0.004 −0.017 −0.069 ** −0.003 0.061

Machine rental costs 0.155 ** 0.205 ** 0106 ** 0.321 ** −0.122 **
Irrigation costs 0.039 * 0.100 ** 0.070 ** 0.257 ** 0.011

Proportion of total household net income derived from
working −0.071 ** −0.146 ** 0.050 ** −0.059 −0.018

R2 0.488 0.202 0.194 0.32 0.216
a-R2 0.484 0.193 0.189 0.316 0.184
DW 1.325 1.074 1.712 1.493 1.891

F 106.006 21.884 45.145 88.253 6.72

Note: Test of statistical significance (* for p < 0.05, ** for p < 0.01); a-R2 refers to adjusted R2. DW refers to the Durbin-Watson statistic,
which can be used to detect the presence of autocorrelation in the residual terms in the regression analysis. F refers to the F statistic, which
is used to test the overall significance of all explanatory variables in the multiple linear regression analysis. APF refers to Agricultural
Product Supply Function. EDF refers to Economic Development Function. SSF refers to Social Security Function. ESF refers to Ecological
Service Function. LCF refers to Leisure and Cultural Function.

3.3.1. Impact of Household Livelihood Assets on the Agricultural Product Supply Function

In terms of human capital, household size is significantly negatively related to the
agricultural product supply function at the 0.01 level of significance. This may be because,
the larger the size of the household, the more likely it is to be engaged in non-agricultural
industries with higher comparative returns [72], and the weaker the agricultural product
supply function. In terms of natural capital, land expropriation is significantly and nega-
tively related to the agricultural product supply function at the 0.01 level of significance.
This indicates that land expropriation affects the amount of natural capital households have
and is detrimental to the agricultural product supply function. In terms of physical capital,
the type of house and the total value of consumer durables are significantly negatively
correlated with the agricultural product supply function at the 0.05 and 0.01 levels of
significance, respectively. This may be because, the better the type of house and the higher
the total value of consumer durables, the high the degree of non-agriculturalization, the
less they are engaged in agricultural by-product production activities, and the weaker
the agricultural product supply function. In terms of financial capital, total household
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cash and savings and per capita household net income are significantly negatively and
significantly positively correlated with the agricultural product supply function at the
0.01 level of significance, respectively. This may be because households with better overall
financial status are mostly engaged in non-agricultural industries, and the agricultural
product supply function is insufficient. An increase in the level of per capita household
net income can strengthen the demand for agricultural and sideline products, and this, in
turn, is conducive to improving the agricultural product supply function. In terms of social
capital, expenditure for favors is significantly and positively related to the agricultural
product supply function at the 0.05 level of significance. This is because households with
more human contacts have deeper roots in the countryside, have more means of production
and production information, and have a higher possibility and degree of participation in
agricultural production.

3.3.2. Impact of Household Livelihood Assets on the Economic Development Function

In terms of human capital, household size is significantly negatively correlated with
the economic development function at the 0.05 significance level. This means that, the larger
the household size, the more human capital the household invests in non-agricultural indus-
tries [72], and the less prominent the economic development function of agriculture. There
are no significant relationships of natural capital and physical capital with the economic
development function. For financial capital, net per capita household income is significantly
and negatively related to the economic development function at the 0.05 level of significance.
This shows that households with higher economic levels have more non-agricultural income
and a weaker economic development function. From the perspective of social capital, there
is a significant positive correlation between expenditure for favors and the economic de-
velopment function at the 0.05 level of significance. This is because households with better
social networks in the countryside can more easily expand the scale of their operations
and develop high-value industries, such as specialized farming and breeding, to increase
economic returns, which enhances the economic development function.

3.3.3. Impact of Household Livelihood Assets on the Social Security Function

For human capital, household size and family medical expenditure in the past
12 months are significantly positively and significantly negatively correlated with the
social security function at the 0.01 level of significance, respectively. This means that, the
larger the household is, the greater the demand for the subsistence security function. The
poorer the health status of the household members, the less prominent the social security
function. In terms of natural capital, the number of types of collective land allocated to
households is significantly and positively correlated with the social security function at
the 0.01 level of significance. This means that households can promote the social security
function by contracting land. For physical capital, the current market price of the house and
the type of house are significantly negatively correlated with the social security function
at the 0.05 and 0.01 significance levels, respectively. It may be that, the higher the current
market price of the house and the better the type of the house, the more likely it is that
farmers are engaged in non-agricultural activities with higher economic returns; thus, they
have less demand for the social security function of agriculture. Financial capital and social
capital have no significant relationships with the social security function of agriculture.

3.3.4. Impact of Household Livelihood Assets on the Ecological Service Function

In terms of human capital, household size is significantly positively related to the
negative effect of the ecological service function at the 0.01 level of significance. This may be
because the larger the household size is, the greater the intensity of agricultural exploitation,
the greater the use of pesticides and fertilizers, and the greater the negative effect of the
ecological service function. For natural capital, the number of types of household collective
land is significantly and positively associated with the negative effects of the ecological
service function at the 0.01 level of significance. It may be that, the more types of collective
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land there are, the more likely it is that households will diversify their land, an act that
has negative environmental effects. In terms of physical capital, the type of house and
the presence or absence of cars are significantly negatively and significantly positively
correlated with the negative effects of the ecological service function of agriculture at the
0.05 significance level, respectively. It may be that, the better the type of housing, the greater
the degree of household non-agriculturalization and the fewer negative environmental
effects of agricultural activities. Households that own cars are mostly part-time farming
households engaged in non-agricultural industries, and although agricultural work hours
are short, many inputs, such as fertilizers and pesticides, are required to ensure stable
and high yields, leading to obvious negative environmental effects. For financial capital,
total household cash and savings and per capita household net income are significantly
negatively and significantly positively correlated with the ecological-services function at
the 0.05 significance level, respectively. It may be that, the larger the total household cash
and savings, the more the household will engage in non-agricultural production activities,
and the smaller the negative effect of the agricultural ecological service function. As per
capita household net income increases, households have an economic basis to increase
the input of agricultural production factors, and the effect of the agricultural ecological
service function is more negative. For social capital, expenditure for favors is positively
correlated with the negative effect of the ecological service function at the 0.01 level of
significance. It may be because households with stable social ties and richer social capital
in the countryside have a higher the possibility and degree of participation in agriculture
production, and thus they have a greater negative effect on the environment [73].

3.3.5. Impact of Household Livelihood Assets on Leisure and Cultural Functions

Human capital, natural capital, and social capital are not significantly related to the
leisure and cultural function of agriculture. In terms of physical capital, the type of house
and the total value of consumer durables are significantly and positively correlated with
the leisure and cultural function at the 0.05 level of significance. This result indicates
that households with more physical capital have more potential demand for leisure and
cultural functions. For financial capital, per capita household net income is significantly
and positively correlated with leisure and cultural functions at the 0.01 level of significance.
It may be that households with more financial capital have more financial strength and
more potential demand for leisure and cultural functions.

4. Discussion and Policy Implications
4.1. Discussion

The combinations of and changes in the different livelihood assets of households
lead to their selection of different livelihood strategies and corresponding changes in their
agricultural functions. Gaining a better understanding of the differences in livelihood assets
and agricultural functions of households with different livelihood strategies and exploring
the interaction between households’ livelihoods and agricultural functions theoretically
enriches the research results on households’ livelihoods and provides a reference for
agricultural policy formulation in practice. Non-farming households are not necessarily
superior to part-time farming households in terms of human capital and financial capital.
Part-time farming II households are larger than non-farming households. It is not necessary
to blindly promote non-agriculturalization. Although part-time farming households have a
high level of physical capital and financial capital, their social security function is still very
strong and does not allow for a complete agricultural scale-up [74]. Due to the increase
in part-time farming and non-agriculturalization, households’ demand for the product
supply function, economic development function, and social security function has been
decreasing, while their demand for the leisure and cultural function has been increasing.
Ensuring food security and the effective supply of important agricultural products requires
respect for the main role of the product supply function. Households’ increasing demand
for leisure and cultural functions should continue to be met.
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Households with more human capital are more likely to be engaged in non-agricultural
production activities with high comparative returns, and the agricultural product supply
function is weakened. Larger households are more dependent on agriculture and the
intensity of exploitation, which promotes the social security function and the negative
effects of the ecological service function. A decrease in the natural capital of households
will weaken the agricultural product supply function, and an increase in the number of
collective land types contracted by households enhances the social security function, but
there is a risk of negative effects on the ecological service function. Households with
abundant physical capital have a high level of non-agriculturalization, low participation in
agricultural production activities, and insufficient levels of the agricultural product supply
function and social security function but high potential demand for the leisure and cultural
function. The impact of financial capital on agricultural functions is heterogeneous. Large
amounts of total household cash and savings and high levels of non-agriculturalization are
not conducive to enhancing the agricultural product supply function but are conducive to
reducing agricultural environmental pollution. An increase in per capita household net
income is conducive to increasing the input of agricultural production factors, promoting
the enhancement of the agricultural product supply function, and increasing households’
potential demand for leisure and cultural functions. However, the ecological service
function has weakened due to an increase in inputs of production factors, such as chemical
fertilizers and pesticides. An increase in social capital can enhance the agricultural product
supply function but may enhance the negative effect of the ecological service function.

Smallholder production is characterized by small-scale production, fragmented opera-
tions, low labor productivity, and environmental vulnerability [75]. Smallholder production
is vital in China, and smallholders are an important force in Chinese agricultural opera-
tions [4]. As the stage of socioeconomic development changes, households are faced with
more off-farm employment opportunities. The comparative efficiency of agriculture is
declining, and agricultural labor continues to shift to non-agricultural industries [76]. The
number of smallholders is declining overall, but a large number of smallholders still make
their living as part-time farmers. Part-time farming can, to a certain extent, promote the
concentration of farmland management and increase agricultural productivity. The degree
of part-time farming affects the rental status of farmland; households with a high degree
of part-time farming are less concerned about the income generated by their land and are
more willing to rent it out. Households with a low degree of part-time farming are less
likely to quit farming because of their lack of proximity to other forms of employment
and the policy of protecting agricultural subsidies. Due to the lack of new agricultural
technologies, new tools, and market information, smallholders are still using traditional
agricultural production and business models, making it difficult to generate scale benefits
to drive socioeconomic development and thus cannot meet the social demand for high-
quality agricultural products and high-quality agricultural development. Households’
agricultural functional needs conflict with the agricultural functional needs of macrosociety.
Promoting the connection between smallholders and modern agricultural development is
an effective measure to alleviate the contradiction between smallholder production and
macrosocieties’ demand for agricultural functions.

4.2. Policy Implications

In the context of socioeconomic transformation and the diversification of households’
livelihoods, households’ demand for agricultural functions contradicts the demand of
macrosocieties for agricultural functions. Although the Chinese government has adopted
many policies to transform and upgrade smallholder production that have played a posi-
tive role in realizing the organic connection between smallholders and modern agricultural
development, the policy system for optimizing the contradictory demands for agricul-
tural functions based on the perspective of households’ livelihood capital requires further
strengthening. We make the following policy recommendations to address the contradic-
tions between the functional requirements of household and macrosocieties:
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(1) To improve the health and human capital of households and strengthen the social
security function, the government should improve the new rural cooperative medical care
system and perfect the rural health service system [77]. Severe illness aids are tilted to
more ordinary farmers to prevent farmers from becoming poor and returning to poverty
due to illness.

(2) To ensure the stability of households’ natural capital and enhance the agricultural
product supply function and social security functions, policymakers should deepen reform
of the rural land use system, improve the legal system for the protection of agricultural
land, and increase support for landless farmers [78]. Each region should be based on its
own resource endowment, to carry out special agricultural operations and improve the
level of agricultural security for households’ livelihood.

(3) The government needs to improve the living environment of rural residents and
the production environment of agriculture, and also build new agricultural infrastructure,
in order to increase the physical capital of households, increase the potential demands
of households for leisure and cultural functions, and reduce the negative effects of the
agricultural environment [79,80].

(4) Improving the diversified rural financial service system and innovating rural
financial business and product services will help households increase their financial capital
and increase their potential demand for the leisure and cultural functions [81]. In addition,
the authorities should encourage private capital to actively participate in the development
of rural specialty industries.

(5) The government needs to improve the level of organization of households through
the development of agricultural professional cooperatives [82], strengthen connections
between the interests of professional agricultural cooperatives and households, improve
the agricultural socialized service system, cultivate households’ social capital and enhance
households’ agricultural product supply and economic development functions.

5. Conclusions

The sample households can be divided into four groups, based on their livelihood
strategies: full-time farming households, part-time farming I households, part-time farm-
ing II households, and non-farming households. The livelihood assets and agricultural
functions of households with different livelihood strategies differ. In terms of livelihood
assets, part-time farming households have more human capital than non-farming and
full-time farming households. Full-time farming households have the highest level of
natural capital, followed by part-time farming and non-farming households. Non-farming
households have the highest level of physical capital, followed by part-time farming and
full-time farming households. Part-time farming II households have the highest level of
financial capital, followed by non-farming households; however, part-time farming and
full-time farming households have the lowest level. Part-time farming and non-farming
households have similar social capital, whereas full-time farming households have slightly
lower levels of social capital. In terms of the agricultural functions, the agricultural prod-
uct supply function of full-time farming households is significantly higher than those of
part-time farming and non-farming households. Part-time farming I households have the
highest value for the social security function, followed by full-time farming and part-time
farming II households; however, non-farming households have the lowest value for this
function. Full-time farming households suffer most from negative effects of the ecological
service function, followed by part-time farming households and non-farming households.
There is little difference in the potential demand for leisure and cultural functions among
the four livelihood strategies, and non-farming households have slightly greater demand
for this function.

The impact of human capital on agricultural functions is reflected in the inhibition of
the agricultural product supply function, economic development function, and ecological
services function by household size, which promotes social security. The influence of
natural capital on agricultural functions is mainly manifested in the inhibition of the
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agricultural product supply function by land expropriation and the ecological service
function by the number of types of collective land, which promotes the social security
function. The influence of physical capital on agricultural functions is mainly manifested
in the negative effects of the type of house and the total value of consumer durables on
the supply function of agricultural products. The current market price of the house and
the type of house do not promote the social security function. The type of house helps to
reduce the negative effect of the ecological service function. The presence or absence of
cars does not promote the ecological service function, and the type of house and total value
of consumer durables promote the leisure and cultural function of agriculture. The impact
of financial capital on agricultural functions is mainly demonstrated by the fact that total
household cash and savings adversely affect the agricultural product supply function and
promote the ecological service function. Per capita household net income has a positive
effect on the agricultural product supply function and leisure and cultural function but
does not promote economic development and ecological service functions. The influence of
social capital on agricultural functions is mainly manifested in the expenditure for favors,
which promotes the agricultural product supply function and economic development
functions and inhibits the ecological service function.

Households with different livelihood strategies show significant differences in their
livelihood assets and agricultural functions. Based on their livelihood capital endowments
and the strength of their demand for agricultural functions, we should objectively recognize
the important role of part-time farming in smallholder production and avoid blindly
promoting non-farming and large-scale investment. Households’ different livelihood
assets affect the direction and intensity of the various agricultural functions. For example,
physical capital can enhance the potential demand for leisure and cultural functions,
while weakening the agricultural product supply function. Social capital can enhance the
agricultural product supply and economic development functions and inhibit the ecological
service function. Smallholder production is still the main form of agricultural production
in China, and the needs of households in terms of agricultural function contradict those of
macrosociety. From the perspective of households’ livelihood assets, we propose several
policy implications to promote the organic connection between smallholders and modern
agriculture and optimize the contradiction between the agricultural functional needs of
households and macrosocieties.

The research gaps are interactive laws between the transformation of household
livelihoods and the evolution of agricultural functions. We fill the gap by studying the
relationship between households’ livelihoods and agricultural functions, which is impor-
tant for regulating and balancing the demand for agricultural functions and promoting
the sustainable development of agriculture and rural areas. Due to the limitations of
the questionnaire data, indirect indicators are used in this paper to evaluate households’
livelihoods and agricultural functions. Selecting a typical village to analyze the interaction
patterns between agricultural functions and livelihoods of households with different liveli-
hood strategies is more conducive to elucidating the interaction between smallholders and
modern agriculture, which will be the direction of further research.
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Appendix A

The evaluation methods for agricultural functions are as follows.
First, the raw data were normalized, using extreme difference normalization. Second,

we determined the weight of each indicator by employing the entropy weight method.
Finally, the scores of each function were calculated, using Equation (A1).

APF = ∑ WjXj (A1)

where APF is the score of agricultural product supply function, Xj is the normalized value
of indicator j, and Wj is the weight of indicator j. The other four functional evaluation
values are calculated in the same way as Equation (A1). In addition, the principle of
calculating livelihood assets is the same as in Equation (A1).
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