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Abstract: Encouraging farmers to adopt greener and cleaner energy is crucial for reducing energy
pollution and achieving carbon neutrality goals. In rural China, the decision making of farmers is
often closely related to the whole family. At different stages of the family life cycle, the family has
different characteristics, which leads to heterogeneity in the focus and final decision of farmers in
adopting living clean energy. Therefore, this paper studies the farmers’ living clean energy adoption
behavior from the perspective of the family life cycle. It is helpful to identify the different policy
needs and the evolution of farmers in different stages in order to provide a reference and inspiration
for encouraging the adoption of living clean energy by farmers and for promoting the development
of clean energy in rural areas. Based on the survey data of 1382 farmers in Jiangxi Province, this paper
uses a multiple linear regression model to explore the impact of the family life cycle on farmers’ clean
energy adoption behavior. The results show the following: (1) The family life cycle has a significant
impact on farmers’ living clean energy adoption behavior, which is reflected in four aspects: energy
demand, livelihood strategy, health demand and support burden; (2) Awareness of environmental
ecology and frequency of government promotion have significant positive effects on farmers’ living
clean energy adoption behavior, while gender has significant negative effects on farmers’ clean energy
adoption behavior; (3) There are also differences in the influencing factors of farmers’ living clean
energy adoption behavior at different stages of the family life cycle. Therefore, when promoting clean
energy in rural areas, a precise clean energy incentive mechanism should be adopted to treat families
in different family life cycle stages differently.

Keywords: family life cycle; clean energy; farmers’ adoption behavior; living; multiple
linear regression

1. Introduction

At present, the problem of human survival, caused by climate and environmental
change, has become a serious challenge facing the whole world. As the largest developing
country and a major carbon dioxide emitter, China urgently needs to accelerate the devel-
opment of a low-carbon and clean economy. On 22 September 2020, at the 75th session
of the United Nations General Assembly, Xi Jinping, General Secretary of the Communist
Party of China, announced that China would achieve carbon neutrality by 2060. Given that
over 85% of carbon dioxide emissions come from energy activities, the carbon neutrality
strategy is bound to profoundly change China’s energy consumption structure [1]. China
has more than 500 million rural farmers. With the development of China’s rural economy,
the increase in energy consumption and carbon emissions of rural residents is becoming
the main growth point of China’s energy consumption and carbon emissions [2]. Statistics
show the 60% of the total rural energy consumption in China is attributed to rural living
energy [3]. In the period between 1990 and 2019, the per capita living energy usage in
rural areas increased from 83 kgce to 444 kgce [4]. The third national agricultural census
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data reveal that the usage proportion of electricity and gas in China’s rural living energy
consumption witnessed an increase to 58.6% and 49.3%. While the proportion of traditional
solid energy saw a slight decrease, with firewood accounting for 44.2% and coal accounting
for 23.9%. It is not difficult to find that although the energy consumption structure of rural
farmers has now improved significantly and shown a diversified trend, due to lifestyle
habits, consumption costs and other reasons, some farmers in China still use solid energy
as their main living energy source, and the proportion of solid energy, such as firewood
and coal, is still not low [5]. The energy consumption structure of farmers in China is still
unreasonable. The unreasonable structure of living energy use not only causes serious
health risks [6] but also has many adverse effects on social and economic aspects, including
employment and poverty reduction [7], economic welfare, education, gender equality [8],
agricultural production, etc., thereby constraining the sustainable development of the social
and economic development to a certain extent. Therefore, the cleaning of rural living
energy will become a key link in China’s energy structure adjustment, achieving carbon
neutrality targets and improving the environment [9], and it is also of great significance to
the sustainable development of society.

The 2021 and 2022 No.1 Central Document from China explicitly advocates for the
robust development of clean energy in rural areas. As executors and beneficiaries of
living clean energy adoption behavior, farmers’ choices will directly affect the realization
of carbon neutrality goals and environmental improvement. Therefore, it is even more
necessary to study the farmers’ living clean energy adoption behavior. Due to China being
a “family-centered” society, farmers’ behavior and decision making are often a reflection of
the overall willingness of the family, which is greatly influenced by the family’s resource
endowment. And a family’s resource endowment is closely related to the stage of the
family life cycle. Therefore, conducting research on the influencing factors of farmers’
living clean energy adoption behavior from the perspective of the family life cycle has a
certain theoretical value and practical significance in order to delve into the characteristics
and laws related to farmers’ living clean energy adoption behavior and explore the driving
and limiting factors of farmers’ living clean energy adoption behavior.

2. Literature Review

Currently, numerous scholars have employed diverse methods to investigate the
drives behind farmers’ clean energy adoption behavior, which are primarily centered on
personal characteristics, psychological aspects, psychological factors, and energy resource
availability. (1) Concerning personal characteristics, income usually emerges as a pivotal
factor. According to the Energy Ladder Hypothesis, as economic development levels and
incomes improve, family life energy usage gradually transitions towards clean, efficient,
and modern energy sources. Income is considered the most direct and crucial factor govern-
ing family energy choices according to this theory. A multitude of scholarly studies [10–13]
has confirmed this position. The influence of non-farm employment on the farmers’ energy
adoption behavior is somewhat intricate, with the current impact’s direction and extent
remaining indistinct [14]. The majority of scholars [15–17] contend that an increase in the
percentage of migrant workers in households leads to a more significant likelihood of farm-
ers selecting clean energy options. Furthermore, personal characteristics, such as education
level [18] and family size [19,20], have an impact on farmers’ energy adoption behavior.
(2) In terms of psychological factors, cognition [21], attitude [22], responsibility [23], and
happiness [24] are all significant factors that impact farmers’ energy adoption behavior.
(3) Scholars [25,26] also suggest that geographical features, terrain features, and resource
endowments also play a critical role in determining farmers’ energy adoption behavior.

Existing research on the relationship between the family life cycle and farmer behavior
mainly focuses on the following aspects: (1) Family life cycle and family labor force. With
the evolution of the family life cycle, family population burden, employment choice [27]
and labor-flow characteristics [28] have all changed; (2) Family life cycle and farmers’
land-management behavior. Ficher et al. [29] and Liang et al. [30] analyzed the causal
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relationship between the family life cycle and agricultural land transfer behavior based
on the theory of the small-scale peasant economy. With the change of the family life cycle,
land-use mode [31] and land management will also vary, and farmers will make land-
transfer decisions according to the needs of different stages. Zhu et al. [32] found through
empirical analysis that farmers’ decision-making preferences for agricultural land transfer
change from transfer into to transfer out as the family life cycle evolves; (3) Family life cycle
and farmers’ consumption behavior. The family life cycle is directly related to farmers’
economic income [33], and the family has different social functions in different stages of
the family life cycle, which makes the significant differences in the consumption structure,
preference, and consumption pattern of farmers at different family life cycles [34].

The research thus far provides a theoretical foundation for this paper, but certain
shortcomings must be addressed: (1) There is a lack of research into farmers’ clean energy
adoption behavior. Although there are some existing studies on farmers’ energy adoption
behavior, such as clean energy for cooking [35] and clean heating [36], these studies are not
exactly the same in essence as farmers’ living clean energy adoption behavior, nor are the
variables completely consistent; (2) Although previous research indicates that household
characteristics affect farmers’ energy adoption behaviors, most studies only consider certain
household characteristics as independent or control variables, disregarding the dynamic
nature of household characteristics and the corresponding changes in farmers’ behavior;
(3) There is a lack of in-depth exploration of the mechanism of the family life cycle on
farmers’ living clean energy adoption behavior, and there is little literature on grouping
farmers from the perspective of the family life cycle and exploring the differences in living
clean energy adoption behavior among different groups. Hence, this paper uses the family
life cycle, a composite variable divided based on information such as the number, quality,
and population structure of family members to deeply discuss the impact mechanism of
the family life cycle on farmers’ living clean energy adoption behavior. Additionally, this
paper investigates the factors that influence farmers’ clean energy adoption behavior at
different stages of the family life cycle. This paper can supplement existing research from
the following aspects: (1) This paper focuses on the farmers’ living clean energy adoption
behavior in rural areas and uses the degree of adoption to comprehensively reflect their
living clean energy adoption behavior. In addition, we divide farmers’ living clean energy
adoption behavior into farmers’ cooking, heating, and bathing clean energy adoption
behavior according to different energy use purposes and study the impact of the family
life cycle on the three separately. This paper can expand the literature on farmers’ living
clean energy adoption behavior; (2) This paper improves the traditional family life cycle
theoretical framework based on the actual situation in China. It not only considers the
composite influences brought by different stages of the family life cycle but also specifically
explains the specific influence mechanism of the family life cycle on farmers’ living clean
energy adoption behavior and verifies the differences in influencing factors among different
types of families. This paper aims to serve as a reference for encouraging the adoption
of living clean energy by farmers and for promoting the development of clean energy in
rural areas.

3. Theoretical Analysis
3.1. Concept Definition
3.1.1. Living Clean Energy

With the development of low-carbon concepts and the advancement of related tech-
nologies, the concept of living clean energy is still constantly changing and evolving with
the development of low-carbon concepts and related technologies. Therefore, there is no
agreed-upon definition of living clean energy, and scholars may have varying definitions
of it depending on their research objects and focuses. Cleanliness is a relative concept
that is measured in comparison to existing energy sources. So, determining whether an
energy source is considered “clean” mainly depends on comparing it to the energy sources
it replaces [37]. In this paper, based on relevant research and the actual situation in China’s
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rural areas, we define living clean energy as, compared to coal, wood fueled by straw and
other energy sources that have occupied the main position in the past, the energy used by
farmers with less pollution to the ecological environment in rural living. The living clean
energy defined in this paper mainly includes electricity, solar energy, natural gas (including
liquefied natural gas), and biogas.

3.1.2. Family Life Cycle and Its Division

The family life cycle is a sociological concept, which was first proposed by Rowntree in
1902 when he explained the causes of poverty [38]. It describes the development process of
a family from birth, development, maturity, and decline to extinction [39]. Later, Glick [40],
an American social demographer, proposed a relatively complete theory of the family life
cycle for the first time in 1947. He divided the family life cycle into six stages, including
formation, expansion, stability, contraction, empty nest, and disintegration. Since then,
academics have made numerous revisions and advancements to this theory, including
proposals for the 10 major stages and the 24 small-stage cycle models [41], the 9-stage
model [42], the 8-stage model [43], the 13-stage model [44], etc. These revisions aim to
achieve a more comprehensive understanding of the theory’s principles and applications.
It can be seen that although the family life cycle is an objective fact, most families will
experience similar development trajectories, and scholars have significant differences in
the classification standards, stages, and models of the family life cycle [45].

The main basis for the division of the family life cycle is whether the difference in
the family at each stage is obvious [46]. First of all, due to variations in cultural and
economic circumstances among different countries, the family life cycle exhibits different
characteristics. For instance, in Chinese families heavily influenced by Confucian culture,
several phenomena exist, such as “co-residence of multiple generations”, “intergenerational
child-rearing”, and “intergenerational financial support” [47]. Secondly, the division of
urban and rural area in China also leads to varied features of urban and rural families
during different stages of the family life cycle. Furthermore, the composition of households
in rural society has undergone changes due to societal progress and transformations.
Therefore, this paper needs to divide the family life cycle that is suitable for the current
rural environment and research objectives in China, ensuring that different family life cycles
have obvious differences. Only in this way can the division and research have practical
and theoretical significance.

The current classification of the family life cycle in China is mainly divided into
two categories: one is based on the combination of family members and the age of their
children, and the other is based on the demographic characteristics of the family [48]. This
paper is inspired by Wang Wei et al.’s [49] approach to dividing the family life cycle of rural
families. The family life cycle is divided into six stages based on population events, such
as marriage, childbirth, adulthood, aging, and death, namely the initial stage, the raising
stage, the burdening stage, the stable stage, the supported stage, and the empty-nest stage.
The specific division is shown in Table 1.

Table 1. Rural family life cycle stage.

Family Life Stage Division Basis

Initial stage Young couple without children
Raising stage (Grand) Child born, youngest child under 18 years old, no elderly person over 65 years old

Burdening stage (Grand) Child born, youngest child under 18 years old, elderly person over 65 years old
Stable stage Children or grandchildren are all over 18 years old, and there are no elderly people aged 65 or above

Supported stage Children or grandchildren are all 18 years old and have elderly people over 65 years old
Empty-nest stage After separation, parents live alone
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3.2. Theoretical Analysis and Research Hypothesis
3.2.1. The Impact Mechanism of Family Life Cycle on Farmers’ Living Clean Energy
Adoption Behavior

The family life cycle is a reciprocating process from the formation to disintegration
of a family, which is a comprehensive reflection of the characteristics of family human
resources [32]. This paper divides the family life cycle based on family population character-
istics. Therefore, with the evolution of the stages of the family life cycle, there are significant
differences in the size, quality, and structure of the family population. Accordingly, the
energy demand, livelihood strategy, health demand, and support burden of farmers in
different family life cycles will also be different, thus, affecting the farmers’ living clean
energy adoption behavior (Figure 1).
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Figure 1. Theoretical framework for the influence of family life cycle on farmers’ living clean energy
adoption behavior.

Specifically, the evolution of the family life cycle leads to the increase or decrease of
the family population, and the energy demand of farmers will also change accordingly,
which will affect farmers’ living clean energy adoption behavior. When farmers split their
production and establish a new family, the family is smaller, and, therefore, their energy
demand is also reduced. With the birth and growth of children and family mergers, the
family size gradually increases, and the energy demand of farmers increases. However,
traditional solid energy collection can no longer meet their daily needs. At this time,
farmers will seek alternative energy sources, which may promote the adoption of clean
energy in their daily lives.

There are differences in household population quality at different stages of the family
life cycle, which can result in differing livelihood strategies for households and can influence
farmers’ adoption of clean energy in their daily lives. Firstly, from the perspective of
opportunity cost, solid energy collection is a kind of household work without financial
return [50]. Non-farm employment offers a higher return on investment compared to
agricultural employment. If there are more non-farm employment opportunities, farmers
will be more inclined to choose non-farml employment, consequently leading to less time
spent collecting traditional solid energy. Farmers do not have enough time to collect
traditional solid energy, making farmers seek more efficient and cleaner energy sources.
Secondly, non-farm employment will cause farmers to reduce their land-management
scale [51], affecting the planting area of crops, thereby reducing the traditional solid energy
available to them. In order to meet their daily energy needs, non-farm employment may
promote the adoption of clean energy by farmers [2]. Finally, non-farm employment will
increase farmers’ economic income, enabling them to pursue clean energy.

The development of the family life cycle is accompanied by changes in the family
population structure, and the corresponding support burden and health demand will
also be different, thereby affecting the farmers’ living clean adoption behavior. First of
all, variations in population support burden have an impact on household savings levels
and subsequently affect farmers’ investment decisions [52,53]. Compared with traditional
solid energy, clean energy requires higher costs. When the support burden is heavy, more
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household income is used for rigid expenses, which will inhibit farmers’ clean energy
adoption behavior in daily life. When the support burden is light, farmers can afford to
use clean energy and will be more inclined to adopt clean energy in daily life. Secondly,
with different family structures, the health status of rural households changes, leading to
the different health needs of rural households. Farmers with different health needs will
also have varying degrees of adoption of clean energy. For example, in the later stages of
the family life cycle, as family members age, and the health status of families decreases to
varying degrees, at this time the demand for health in the family will also increase, which
will promote farmers to use clean energy that is more beneficial to the body compared to
traditional solid energy.

In summary, different family life cycles are essentially the differences in the quantity,
quality, and structure of the family population. In terms of clean energy adoption, differ-
ences in population quantity, quality, and structure can be deconstructed as differences in
energy demand, livelihood strategy, support burden, and health demand, which can affect
farmers’ living clean energy adoption behavior.

3.2.2. Specific Characterizations of Different Family Life Cycle Stages and Analysis of
Farmers’ Living Clean Energy Adoption Behavior

(1) Initial stage. In this stage, family members are generally young couples who have
recently separated from their original family and have not yet had any children.
Families do not have children or elderly people to support, so the support burden is
relatively light. However, non-farm employment has become the primary choice of
occupation for most families. Hence, although the family size is small and the energy
demand is low, their choice of non-farm employment makes them spend much less
time collecting traditional solid fuels. In order to meet the daily energy needs of the
family, farmers may choose cleaner modern energy.

(2) Raising stage. The demographic characteristics of the family in this stage are having
children or grandchildren under the age of 18, and there are no elderly people aged
65 or above. With the birth of children and the growth in family size, the core task of
families in this stage shifts to raising offspring. The responsibility for raising minors
limits the full utilization of the female and paternal labor force. However, the average
age of the core labor force is relatively low, and the level of human capital is relatively
high. Non-farm employment remains the preferred option for most families. Due to
the high cost of working outside and the many obstacles for children or grandchildren
to study in different places, many families at this stage tend to implement vertical
intergenerational division of labor or horizontal marital division of labor [54]. As a
result, the whole family shows the characteristics of part-time employment. Compared
with families in the initial stage, raising-stage families have accumulated a certain
amount of economic capital and have the ability to support their adoption of clean
energy. In addition, an increase in the size of families leads to an overall increase
in energy demand. In order to provide a more comfortable and healthier growth
environment for minors, farmers will be more inclined to use living clean energy.

(3) Burdening stage. The demographic characteristics of families in this stage are that the
youngest child or grandchild is under 18 years old and there is an elderly person aged
65. With the birth of children and aging parents, families bear the responsibility of
raising children and supporting the elderly and are in an “elderly at the top, young at
the bottom” stage. Most families usually opt for part-time or non-farm employment
as their primary livelihood strategy. At this stage, the support burden and economic
pressure gradually increase, and farmers will be more inclined to control the cost of
living, which will suppress the farmers’ living clean energy adoption behavior.

(4) Stable stage. The demographic characteristics of families in this stage are that the
youngest child or grandchild is over 18 years old, and there are no elderly people over
65 years old. At this stage, the economic burden of farmers is relatively light, and
the level of human capital is relatively high. Young and middle-aged people go out
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to work more, while their parents stay at home to continue agricultural production.
Therefore, the people who stay in rural areas are older, their health level begins to
decline, and the demand for health increases. At the same time, farmers have sufficient
capital to use clean energy, so they are more inclined to use living clean energy.

(5) Supported stage. The demographic characteristics of families in this stage are that all
children and grandchildren are over 18 years old, and there are elderly people over
65 years old. Compared to the stable stage, the support burden of the family increases
during this stage, the level of human capital decreases, and the livelihood strategy
of families gradually leans towards being agriculture-oriented [55]. At this stage, as
family members age, the demand for health also increases, which will encourage
farmers to adopt living clean energy. But at the same time, the support burden of
the family increases during this stage, and the economic level will decrease because
the livelihood strategy will gradually focus on agriculture. This in turn will inhibit
farmers from using clean energy, so there is uncertainty about whether such farmers
will adopt living clean energy.

(6) Empty-nest stage. The demographic characteristics of families in this stage are that
all family members are over 65 years old. At this stage, households possess a com-
paratively low level of human capital. Although there is a high demand for health,
the economic level is relatively low. Therefore, the farmers’ adoption of living clean
energy for daily use will be impeded by economic capital. And at this stage, most
family members have experienced energy scarcity, so they will be more economical
in energy use and reduce energy demand [56]. Overall, during empty-nest stage,
the probability of farmers implementing living clean energy adoption behavior is
relatively low.

In summary, there are differences in farmers’ living clean energy adoption behaviors
among different family life cycle stages. Among them, the probability of adopting living
clean energy is higher for farmers in their initial stage, raising stage, and stable stage,
but it is lower for farmers in their burdening stage and empty-nest stage. For farmers in
their supported stage, there is uncertainly regarding the probability of adopting living
clean energy.

4. Model Construction, Variable Selection, and Data Sources
4.1. Model Construction

In this paper, the farmers’ living clean energy adoption behavior is a continuous
variable. Therefore, the multiple linear regression model is applied to estimate. The general
form of the multiple linear regression model is

Y∗
i = α0 + α1Xi + α2Ci + εi (1)

In Formula (1), Y*
i is the degree of farmers’ living clean energy adoption behavior of

the i-th farmer, Xi is the stage of family life cycle of the i-th farmer, Ci is the control variable
that affects the farmers’ living clean energy adoption behavior of the i-th farmer, α0, α1, α2
is the parameter to be estimated, and εi is the random disturbance term of the i-th farmer.

4.2. Variable Selection
4.2.1. Dependent Variable

In this paper, the dependent variable is the farmers’ living clean energy adoption
behavior. According to the above definition, living clean energy refers to an energy source
that produces less pollution than the energy used in the past. However, in some areas,
energy use may not be cleaner than the previous lifestyle (such as electricity used for daily
lighting, television, etc. or energy used for motor vehicles, generators, etc.). Therefore, in
order to address this issue, this paper mainly measures the farmers’ living clean energy
adoption behavior from three aspects: cooking, heating, and bathing [5]. After referring to
the relevant literature [57], the farmers’ living clean energy adoption behavior is defined as
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the process of farmers using clean energy (electricity, solar energy, natural gas (including
liquefied natural gas) and biogas) to meet their own cooking, heating, and bathing needs.
In the empirical process, it is characterized by the degree of living clean energy adoption by
farmers. The specific examination is conducted by asking the following questions: “How
often do you use electricity in the cooking process?”, “How often do you use solar energy
in the cooking process?”, “How often do you use natural gas in the cooking process?”,
“How often do you use biogas in the cooking process?”, “How often do you use electricity
in the heating process?”, “How often do you use solar energy in the heating process?”,
“How often do you use natural gas in the heating process?”, “How often do you use bio-
gas in the heating process?”, “How often do you use electricity in the bathing process?”,
“How often do you use solar energy in the bathing process?”, “How often do you use
natural gas in the bathing process?”, “How often do you use biogas in the bathing process?”
The degree of living clean energy adoption is represented by the values obtained after the
total average of the scores for these 12 questions. These 12 questions are all on a Likert
Level-5 scale.

4.2.2. Core Independent Variable

The core independent variable of this paper is the family life cycle. In existing research
on the impact of the family life cycle, most scholars directly use each stage of the family life
cycle as an independent variable, such as Zhang [58], Ye [48], etc. But this approach cannot
effectively reflect the specific impact of the family life cycle on farmers’ living clean energy
adoption behavior. Therefore, according to the classification in Table 1, this paper firstly
codes the stages of different farmers’ family life cycle based on the number, age, structure,
and marital status of family members and constructs dummy variables of the raising stage,
burdening stage, stable stage, supported stage and 4 families with empty-nest stage as
the benchmark.

Subsequently, based on the theoretical analysis above, this paper includes household
characteristic variables to reflect the specific performance of different family life cycles
in terms of farmers’ living adoption behavior. These variables include energy demand,
livelihood strategy, health demand, and support burden. Firstly, energy demand is reflected
by asking the surveyed farmers the following question: “What do you think of your annual
energy consumption level?” The greater their energy consumption, the higher their energy
demand, and, thus, the more likely they are to adopt living clean energy. Secondly, non-farm
employment reflects the livelihood strategy, which is primarily measured by the proportion
of non-farm workers to the total number of households. The higher the degree of non-farm
employment, the more likely farmers are to adopt living clean energy. Thirdly, health
demand is reflected by farmers’ self-assessment of their health status. This was achieved by
asking those surveyed the following question: “How would you rate your current health
status compared to your peers?” The lower the farmers’ self-health evaluation, the higher
their health demand, and, thus, the greater their probability of adopting living clean energy.
Fourthly, support burden is reflected by the proportion of total annual household expenses
to total income. The higher the proportion of total household expenses to total income, the
lower the probability of farmers adopting living clean energy.

4.2.3. Control Variables

Drawing on existing research findings, this paper categorizes the control variables
that may affect farmers’ living clean energy adoption behavior into three categories. The
first one is personal characteristics, including the gender, age, and education level of the
surveyed farmers. The second is cognitive factors, mainly including the surveyed farmers’
awareness of environmental ecology and their awareness of living clean energy. The third
is policy factors, mainly including the frequency of government promotion of clean energy
and the satisfaction of farmers with existing clean energy promotion policies. The specific
variable definition, assignment, and descriptive statistical analysis are shown in Table 2.
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Table 2. Variable setting and assignment description.

Variables Variable Definition and Assignment Mean
Value

Standard
Deviation

Expected
Direction

Dependent variable
Farmers’ living clean energy
adoption behavior (B)

Farmers’ clean energy adoption
behaviors—comprehensive value 2.678 1.055

Core independent variable
Family life cycle
Raising stage (RS) In the raising stage = 1; Others = 0 0.320 0.468 +
Burdening stage (BS) In the burdening stage = 1; Others = 0 0.380 0.487 −
Stable stage (STS) In the stable stage = 1; Others = 0 0.150 0.353 +
Supported stage (SUS) In the supported stage = 1; Others = 0 0.110 0.314 ?
Empty-nest stage (reference group) (ES) 0 0.030 0.166
Energy demand

Energy consumption in last year (ED) Very low = 1; Relatively low = 2; Generally = 3;
Relatively high = 4; Very high = 5 3.630 0.979 +

Livelihood strategy

Non-farm employment (LS) The proportion of non-farm workers to the total
number of households. 0.366 0.259 +

Health demand

Health status (HD) Very good = 1; Good = 2; Generally = 3; Bad = 4;
Very bad = 5 2.339 0.907 +

Support burden

Ratio of expenditure to income (SB) The proportion of total annual household
expenses to total income 0.538 0.459 −

Control variables
Personal characteristics
Gender (X1) Male = 1; Female = 0 0.700 0.458 −
Age (X2) Unit: year 45.32 12.199 ?

Education level (X3)
Never go to school = 1; Primary school = 2;

Middle school = 3; High school = 4;
College or above = 5

3.480 1.000 +

Cognitive factors

Awareness of environmental ecology (X4)
Very ignorant = 1; Basic ignorance = 2;
Generally = 3; Basic understanding = 4;

Well understood = 5
3.560 1.126 +

Awareness of clean energy (X5)
Very ignorant = 1; Basic ignorance = 2;
Generally = 3; Basic understanding = 4;

Well understood = 5
3.940 0.877 +

Policy factors
Frequency of government promotion of
clean energy (X6)

Never = 1; Less frequently = 2; Generally = 3;
Relatively frequent = 5; Always = 5 3.180 0.941 +

Satisfaction of farmers with existing clean
energy promotion policies (X7)

Very dissatisfied = 1; Dissatisfied = 2;
Generally = 3; Satisfied = 4; Very satisfied = 5 4.020 0.983 +

4.3. Data Sources and Basic Characteristics of Samples

The data come from a field survey conducted in 2022 in rural areas of Jiangxi Province.
This survey used the method of stratified step-by-step sampling and random sampling
to select sample farmers. The specific procedure was as follows: based on the economic
development situation of the region, all counties (cities) in Jiangxi Province were divided
into three levels. Nanchang, Ganzhou, Jiujiang, and Shangrao are the first level; Yichun,
Ji’an, Fuzhou, and Pingxiang are the second level; and Xinyu, Jingdezhen, and Yingtan
are the third level. Then, five sample counties were randomly selected from each level,
and one to five sample villages were randomly selected from each county. Farmers in each
sample village were randomly selected for a “one-to-one” interview questionnaire survey.
The content of the questionnaire included individual characteristics of farmers, family
characteristics, production and living characteristics, and energy consumption behavior.
A total of 1500 questionnaires were sent out, and 1460 were collected, with a collection
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rate of 97.33%. After excluding those with information loss and logical inconsistencies,
1382 questionnaires were finally valid, with an effective rate of 94.66%. The basic character-
istics of the samples are shown in Table 3.

It can be seen that 70.043% of the surveyed samples are males. This is mainly because
the main object of this survey is the head of each family, resulting in a higher proportion
of males. The education level of the farmers in the surveyed sample is mainly junior high
school or below, accounting for 55.499%. The overall kurtosis of education level is −0.541,
and the skewness is −0.034. The age of the farmers is mainly between 36 and 50 years
old, accounting for almost half of the sample. The overall kurtosis of age is −0.500, and
the skewness is 0.014. The family size is mainly composed of 3–4 people and 5–6 people,
accounting for 45.166% and 43.343% of the sample, respectively. The overall kurtosis of
family size is 2.622, and the skewness is 0.828. The number of farmers with only agricultural
activities is 746, more than half of the sample. In summary, the basic characteristics of the
sample farmers are basically consistent with the current rural situation in China, so the
sample farmers have a certain degree of representativeness.

According to the family life cycle stages divided in the previous text, the results
of classification and statistical analysis of the samples are shown in Table 4. From the
perspective of sample composition, the number of households in the burdening stage
is the highest, with a total of 532 households representing 38.495% of the total number
of households surveyed, followed by 448 households in the raising stage, representing
32.417%. The lowest number is 8 households in the initial stage, which is only 0.579%. This
may be due to the fact that the phenomenon of “splitting households without splitting
them” is very common in current rural areas. Young couples are less likely to live alone
with their parents, and young couples are more likely to go out to work. Therefore, in
order to ensure the representativeness of the sample, in the empirical process of this paper
we temporarily do not consider families in the initial stage and select only families in
four stages—the raising stage, the burdening stage, the stable stage, and the supported
stage—as the empirical objects. From the perspective of the average level of farmers’ living
clean energy adoption behavior in different life cycle stages, the highest level of farmers’
living clean energy adoption behavior is the stable stage, with 3.324. Secondly, the raising
stage and the supported stage are relatively close, with 3.046 and 3.003, respectively. The
lowest average level of farmers’ living clean energy adoption behavior is the burdening
stage, with 2.045.
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Table 3. Basic characteristics of samples.

Characteristics Description Frequency Percentage (%) Kurtosis Skewness Characteristics Description Frequency Percentage (%) Kurtosis Skewness

Gender
Male 968 70.043 −1.234 −0.876

Age

Age 35 and under 311 22.504

−0.500 0.014
Female 414 29.957 36–50 years old 603 43.632

Education level

Never go to school 30 2.171

−0.541 −0.034

51–65 years old 405 29.305
Primary school 157 11.360 Age 66 and older 63 4.559
Middle school 580 41.968

Family size

1–2 people 56 4.052

2.622 0.828
High school 344 24.891 3–4 people 486 45.166

College or above 271 19.609 5–6 people 599 43.343
Only engaged in
agricultural work

Yes 746 53.980 −1.980 −1.151
7 people and above 241 17.438

No 636 46.020

Table 4. Composition of samples in various family life cycle stages.

Family Characteristics Initial Stage Raising Stage Burdening Stage Stable Stage Supported Stage Empty-Nest Stage

Frequency 8 448 532 202 153 39
Percentage (%) 0.579 32.417 38.495 14.616 11.071 2.822
Energy demand 3.750 3.650 3.538 3.639 3.595 3.256

Non-farm employment 0.500 0.332 0.326 0.464 0.393 0.675
Ratio of expenditure to income 0.517 0.592 0.550 0.515 0.474 0.579

Health demand 1.875 2.292 2.248 2.381 2.582 2.923
Gender 0.875 0.665 0.720 0.678 0.745 0.744

Age 36.625 43.069 45.545 44.525 49.366 58.026
Education level 2.750 3.571 3.494 3.574 3.386 2.410

Awareness of environmental ecology 3.625 3.605 3.511 3.515 3.667 3.462
Awareness of clean energy 4.000 3.920 4.006 3.787 4.033 3.769

Frequency of government promotion of clean energy 3.125 3.192 3.102 3.168 3.268 2.769
Satisfaction of farmers with existing clean energy

promotion policies 4.125 3.998 4.118 3.946 3.941 3.538

Farmers’ living clean energy adoption behavior 2.541 3.046 2.045 3.324 3.003 2.487
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5. Empirical Analysis

In order to verify whether the household life cycle has a significant impact on farm-
ers’ living clean energy adoption behavior, this paper uses SPSS 26.0 software to perform
multiple linear regression on the data. Before the regression analysis, in order to increase
the reliability of the conclusion, the robustness of the model is tested. First is the multi-
collinearity diagnosis, which is tested by calculating the correlation coefficient, the variance
inflation factor (VIF), and the tolerance of each variable in the model. In general, if the
correlation coefficient is less than 0.8 [59], the tolerance is greater than 0.1, and if VIF is
less than 10, it is considered reasonable, and there is no collinearity [60]. After testing, the
correlation coefficient is less than 0.8 (Table 5). The VIF of each variable in this model is less
than 10. Except for the raising stage and the burdening stage, the VIF values of the other
variables are all less than 5, and the tolerance is greater than 0.1. This indicates that the
model passed the multicollinearity test. The second approach is to gradually add control
variables. Model 1 added only core independent variables of the family life cycle, while
Model 2, Model 3, and Model 4 gradually added personal characteristics, cognitive factors,
and policy factors on the basis of Model 1. Table 6 shows that with the gradual addition of
control variables, the adjusted R2 value of the model also gradually increases, and most of
the key variables in the four models are significant and consistent in direction, indicating
that the research conclusion has strong robustness. In addition, the p-values of all four
models were 0.000, indicating that the model passed the 1% significance test. The R2 values
were 0.279, 0.288, 0.307, and 0.352, respectively. This indicates that the overall goodness of
fit of the model meets the requirements and is statistically significant.
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Table 5. Correlation coefficient of independent variables.

RS BS STS SUS ED LS HD SB X1 X2 X3 X4 X5 X6 X7

RS 1 −0.548 ** −0.287 ** −0.244 ** 0.015 −0.092 ** −0.036 0.081 ** −0.053 * −0.128 ** 0.061 * 0.025 −0.018 0.008 −0.014
BS −0.548 ** 1 −0.327 ** −0.279 ** 0.010 −0.124 ** −0.071 ** −0.035 0.034 0.015 0.008 −0.028 0.057 * 0.001 0.081 **

STS −0.287 ** −0.327 ** 1 −0.146 ** 0.004 0.156 ** 0.019 −0.022 −0.020 −0.027 0.037 −0.018 −0.073 ** −0.006 −0.031
SUS −0.244 ** −0.279 ** −0.146 ** 1 −0.012 0.036 0.094 ** −0.050 0.034 0.117 ** −0.035 0.032 0.036 0.033 −0.028
ED 0.015 0.010 0.004 −0.012 1 −0.140 ** −0.066 * −0.030 −0.018 −0.106 ** 0.134 ** 0.095 ** 0.364 ** 0.236 ** 0.215 **
LS −0.092 ** −0.124 ** 0.156 ** 0.036 −0.140 ** 1 0.043 −0.082 ** 0.092 ** 0.161 ** −0.166 ** −0.055 * −0.086 ** −0.088 ** −0.083 **
HD −0.036 −0.071 ** 0.019 0.094 ** −0.066 * 0.043 1 −0.032 −0.036 0.314 ** −0.358 ** 0.051 −0.058 * −0.018 −0.065 *
SB 0.081 ** −0.035 −0.022 −0.050 −0.030 −0.082 ** −0.032 1 −0.006 −0.030 0.011 −0.023 −0.073 ** −0.088 ** −0.060 *
X1 −0.053 * 0.034 −0.020 0.034 −0.018 0.092 ** −0.036 −0.006 1 0.023 ** 0.007 0.001 0.033 −0.056 * −0.004
X2 −0.128 ** 0.015 −0.027 0.117 ** −0.106 ** 0.161 ** 0.314 ** −0.030 0.023 ** 1 −0.458 ** 0.009 −0.080 ** −0.092 ** −0.052
X3 0.061 * 0.008 0.037 −0.035 0.134 ** −0.166 ** −0.358 ** 0.011 0.007 −0.458 ** 1 −0.065 * 0.113 ** 0.175 ** 0.109 **
X4 0.025 −0.028 −0.018 0.032 0.095 ** −0.055 * 0.051 −0.023 0.001 0.009 −0.065 * 1 0.139 ** 0.177 ** 0.313 **
X5 −0.018 0.057 * −0.073 ** 0.036 0.364 ** −0.086 ** −0.058 * −0.073 ** 0.033 −0.080 ** 0.113 ** 0.139 ** 1 0.371 ** 0.321 **
X6 0.008 0.001 −0.006 0.033 0.236 ** −0.088 ** −0.018 −0.088 ** −0.056 * −0.092 ** 0.175 ** 0.177 ** 0.371 ** 1 0.339 **
X7 −0.014 0.081 ** −0.031 −0.028 0.215 ** −0.083 ** −0.065 * −0.060 * −0.004 −0.052 0.109 ** 0.313 ** 0.321 ** 0.339 ** 1

Note: * and ** are statistically significant at the level of 1% and 5% respectively.

Table 6. Model results for the influence of family life cycle on farmers’ living clean energy adoption behavior.

Variable
Model 1 Model 2 Model 3 Model 4

B S.E. B S.E. B S.E. B S.E.

RS 0.660 *** 0.141 0.602 *** 0.142 0.599 *** 0.14 0.573 *** 0.136
BS −0.035 * 0.14 −0.395 ** 0.141 −0.398 ** 0.139 −0.413 ** 0.135

STS 0.871 *** 0.147 0.802 *** 0.148 0.819 *** 0.146 0.787 *** 0.141
SUS 0.549 *** 0.152 0.500 *** 0.152 0.477 *** 0.15 0.434 *** 0.145
ED 0.140 *** 0.025 0.134 *** 0.025 0.089 *** 0.026 0.070 ** 0.026
LS 0.322 ** 0.098 0.382 *** 0.099 0.413 *** 0.098 0.426 *** 0.095
HD 0.105 *** 0.027 0.123 *** 0.029 0.120 *** 0.029 0.105 *** 0.028
SB −0.223 *** 0.053 −0.221 *** 0.053 −0.202 *** 0.052 −0.172 *** 0.05
X1 −0.203 *** 0.055 −0.215 *** 0.054 −0.182 *** 0.052
X2 0.002 0.002 0.003 0.002 0.002 0.002
X3 0.081 ** 0.029 0.087 ** 0.028 0.052 0.028
X4 0.101 *** 0.021 0.083 *** 0.022
X5 0.107 *** 0.029 0.032 0.03
X6 0.270 *** 0.028
X7 −0.051 0.027

Constant term 1.657 *** 0.193 1.430 *** 0.251 0.769 ** 0.27 0.681 ** 0.263
Adjusted R2 0.279 0.288 0.307 0.352

P 0 0 0 0

Note: B is the regression coefficient of the variable; *, **, and *** are statistically significant at the level of 1%, 5%, and 10%, respectively.
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5.1. The Impact of Family Life Cycle on Farmers’ Living Clean Energy Adoption Behavior

From the perspective of the composite variables of the family life cycle, it can be seen
that each family life cycle has a significant impact on farmers’ living clean energy adoption
behavior, which is consistent with the theoretical prediction direction and descriptive
statistical analysis direction mentioned above (Table 6). The family in the raising stage
has a significant positive impact on farmers’ living clean energy adoption behavior, with
disease being significant at a 1% level. It indicates that farmers during the raising stage
are willing to adopt living clean energy, and their adoption level is significantly higher
than that of the empty-nest stage. This is because during the raising stage, farmers have
a high level of non-farm employment, which will reduce the time for farmers to collect
traditional solid energy. In order to meet their daily energy needs, farmers will choose
more convenient clean energy. Meanwhile, the family is in the scale expansion stage, and
farmers are relatively young, confident in the future, with a high happiness index, and
a strong ability to accept new things. This will result in a higher level of adoption of
living clean energy. The family in the burdening stage has a significant negative impact on
farmers’ living clean energy adoption behavior, with disease being significant at a 5% level.
It indicates that farmers during the burdening stage are unwilling to adopt living clean
energy and their adoption level is significantly lower than that of the empty-nest stage. At
this stage, the farmers’ support burden is heavy, and they often choose not to use living
clean energy for economic reasons. The family in the stable stage has a significant positive
impact on farmers’ living clean energy adoption behavior, with disease being significant at
a 1% level. It indicates that farmers in the raising stage are willing to adopt living clean
energy, and the degree of living clean energy adoption is significantly higher than that of
empty-nest families. Farmers in this stage tend to engage in non-farm employment, with
a relatively light economic burden and sufficient economic capital to adopt living clean
energy. Farmers in the supported stage have a significant positive impact on farmers’ living
clean energy adoption behavior, with disease being significant at a 1% level. It indicates that
farmers in the supported stage are willing to adopt living clean energy, and their adoption
level is significantly higher than that of the empty-nest stage. This may be because farmers
in this stage have higher health needs and a certain amount of capital accumulation, so
they are more likely to adopt living clean energy.

From the perspective of the specific characteristic variables of the family life cycle,
energy demand has a significant positive impact on farmers’ living clean living energy
adoption behavior at the 5% level. The higher the energy demand of farmers, the more
traditional solid energy cannot meet their daily needs, which will encourage farmers to
adopt living clean energy. However, this also affects farmers’ adoption behavior when
the original energy cannot meet the demand. Thus, energy demand only has a positive
impact on farmers’ living clean energy adoption behavior at the 5% level. Non-farm
employment has a significant positive impact on farmers’ living clean energy adoption
behavior at the 1% level. The higher the level of non-farm employment of farmers, the
less time they have to collect traditional energy. In order to meet the energy demand in
their daily lives, it will increase the intensity of adopting living clean energy sources with
convenient characteristics. Health demands have a significant positive impact on farmers’
living clean energy adoption behavior at the 1% level. The higher the health demand, the
more likely farmers are to adopt living clean energy that is less harmful to the human body.
The ratio of expenditure to income has a significant negative impact on farmers’ living
clean energy adoption behavior at the level of 1%. The higher the ratio of expenditure to
income, the heavier the support burden of the farmers, and they do not have a sufficient
economic level to support their living clean energy adoption behavior. Therefore, the ratio
of expenditure to income has a significant negative impact on farmers’ living clean energy
adoption behavior. In summary, the impact of the family life cycle on farmers’ living clean
energy adoption behavior is mainly reflected in four aspects: energy demand, livelihood
strategy, health demand, and support burden. The higher the energy demand of farmers,
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the higher the level of non-farm employment, the higher the health demand, and the lower
the support burden, the higher the level of farmers’ living clean energy adoption behavior.

In terms of controlling variables, first, regarding personal characteristics, gender has
a significant negative impact on farmers’ living clean energy adoption behavior, while
age and education level have no significant impact. From the traditional perspective of
gender differences, women often assume the role of family caregivers, so they are more
likely to make more environmentally friendly consumption decisions due to the pursuit of
maximizing family effects [61]. Secondly, in terms of cognitive factors, farmers’ awareness
of environmental ecology has a significant positive impact on their living clean energy
adoption behavior, but their awareness of clean energy has no significant impact on their
living clean energy adoption behavior. This may be because, at present, farmers may lack
awareness of clean energy and not fully recognize the benefits of clean energy, resulting
in an insignificant impact. Lastly, in terms of policy factors, the frequency of government
promotion of living clean energy has a significant positive impact on farmers’ living clean
energy adoption behavior, while the satisfaction with relevant policies has no significant
impact on farmers’ behavior.

In reality, due to different purposes of use, there may be differences in the adoption
behavior of farmers. Therefore, in order to investigate further, this paper, based on the
measurement of farmers’ living clean energy adoption behavior in the previous text, divides
farmers’ living clean energy adoption behavior into farmers’ cooking, heating, and bathing
clean energy adoption behavior according to different energy use purposes, and studies
the impact of family life cycle on the three separately. The results are shown in Table 7, in
which models 5, 6, and 7, respectively, take the farmers’ cooking, heating and bathing clean
energy adoption behavior as the dependent variable, respectively.

Table 7. Model results for the influence of family life cycle on farmers’ cooking, heating, and bathing
clean energy adoption behavior.

Variable
Model 5 Model 6 Model 7

B S.E. B S.E. B S.E.

RS 0.556 *** 0.143 0.503 *** 0.150 0.610 *** 0.147
BS −0.356 * 0.142 −0.374 * 0.149 −0.278 0.146

STS 0.678 *** 0.149 0.679 *** 0.156 0.722 *** 0.153
SUS 0.407 ** 0.153 0.343 * 0.160 0.518 *** 0.157
ED 0.083 ** 0.027 0.032 0.028 0.056 * 0.028
LS 0.455 *** 0.100 0.504 *** 0.105 0.411 *** 0.102
HD 0.068 * 0.029 0.088 * 0.031 0.067 * 0.030
SB −0.113 * 0.053 −0.181 *** 0.056 −0.195 *** 0.055
X1 −0.159 ** 0.055 −0.166 ** 0.058 −0.166 ** 0.057
X2 0.002 0.002 0.002 0.002 0.003 0.002
X3 0.036 0.029 0.040 0.031 0.051 0.030
X4 0.063 ** 0.023 0.082 *** 0.024 0.124 *** 0.023
X5 0.037 0.032 0.023 0.033 0.084 ** 0.033
X6 0.255 *** 0.029 0.327 *** 0.031 0.267 *** 0.030
X7 −0.029 0.028 −0.055 0.029 −0.079 ** 0.029

Constant term 0.786 ** 0.277 0.747 ** 0.291 0.559 0.285
Adjusted R2 0.285 0.286 0.289

P 0.000 0.000 0.000
Note: B is the regression coefficient of the variable; *, **, and *** are statistically significant at the level of 1%, 5%,
and 10%, respectively.

It can be seen from the table that in the family life cycle, except for the burdening
stage, which has no significant impact on farmers’ bathing clean energy adoption behavior,
other family life cycle stages have a significant influence on farmers’ cooking, heating,
and bathing clean energy adoption behavior. In addition, in terms of farmers’ cooking
clean energy adoption behavior, energy demand, non-farm employment, health demand,
awareness of the environment, and the frequency of government promotion all have a



Agriculture 2023, 13, 2084 16 of 21

positive impact on farmers’ behavior and are significant at 5%, 1%, 10%, 5%, and 1%
significance levels, respectively. Support burden and gender have a negative impact on
farmers’ behavior and are significant at 10% and 5% significance levels, respectively. In
terms of farmers’ heating clean energy adoption behavior, non-farm employment, health
demand, awareness of the environment, and the frequency of government promotion
all have a positive impact on farmers’ behavior and are significant at 1%, 10%, 1%, and
1% significance levels, respectively. Support burden and gender have a negative impact
on farmers’ behavior and are significant at 1% and 5% significance levels, respectively.
In terms of farmers’ bathing clean energy adoption behavior, energy demand, non-farm
employment, health demand, awareness of the environment, awareness of clean energy, and
the frequency of government promotion all have a positive impact on farmers’ behavior and
are significant at 10%, 1%, 10%, 1%, 5%, and 1% significance levels, respectively. Support
burden, gender, and satisfaction with policy have a negative impact on farmers’ behavior
and are significant at 1%, 5%, and 5% significance levels, respectively.

5.2. Analysis of Factors Influencing Farmers’ Living Clean Energy Adoption Behavior at Different
Family Life Cycle Stages

In order to further clarify the differences in influencing factors for farmers’ living
clean energy adoption behavior at different stages of their family life cycle, this paper
conducts regression based on the data from farmers at different stages of the family life
cycle. Due to the small number of samples in the raising stage and the empty-nest stage,
the families in these two stages are not considered in this paper. The specific regression
results are presented in Table 8. The p-values of the four-stage regression models were
all 0.000, indicating that the model passed the 1% significance test. The adjusted R2 values
were 0.278, 0.051, 0.200, and 0.239, respectively. This indicates that the overall goodness of
fit of the model meets the requirements and is statistically significant.

Table 8. Influencing factors for farmers’ living clean energy adoption behavior in different household
life cycle stages.

Variable
Raising Stage Burdening Stage Stable Stage Supported Stage

B S.E. B S.E. B S.E. B S.E.

ED 0.135 ** 0.051 0.035 0.030 0.189 * 0.080 0.070 0.082
LS 0.540 ** 0.173 0.198 0.176 0.739 *** 0.219 0.293 0.332
HB 0.169 *** 0.050 0.071 0.037 0.105 0.083 0.030 0.087
SB −0.144 * 0.068 −0.272 *** 0.075 −0.052 0.233 −0.401 0.316

X1 −0.249 ** 0.094 −0.011 0.068 −0.446 ** 0.154 0.049 0.184
X2 0.006 0.005 −0.002 0.003 0.009 0.008 0.000 0.007
X3 0.090 0.052 0.005 0.035 0.063 0.089 0.059 0.094
X4 0.141 *** 0.040 0.015 0.026 0.120 0.071 0.248 ** 0.079
X5 0.095 0.060 −0.070 0.037 −0.021 0.091 0.064 0.098
X6 0.413 *** 0.053 0.124 *** 0.033 0.373 *** 0.094 0.470 *** 0.088
X7 −0.099 * 0.047 −0.040 0.033 −0.115 0.099 −0.155 0.095

Constant term −0.131 0.429 1.947 *** 0.303 0.687 0.786 0.406 0.767
N 448 532 202 153

Adjusted R2 0.278 0.051 0.200 0.239
P 0.000 0.000 0.000 0.000

Note: B is the regression coefficient of the variable; *, **, and *** are statistically significant at the level of 1%, 5%
and 10% respectively.

From the table, it can be seen that there is heterogeneity in the factors influencing
farmers’ living clean energy adoption behavior at different stages of the family life cycle.

During the raising stage, the main factors that significantly influence farmers’ living
clean energy behavior include energy demand, non-farm employment, health demand,
gender, environmental awareness, and the frequency of government promotion. Among
them, energy demand, non-farm employment, health demand, environmental awareness,
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and the frequency of government promotion have a positive impact on farmers’ adop-
tion behavior at a significance level of 5%, 5%, 1%, 1%, and 1%, respectively. Support
burden and gender have a negative impact on farmers’ adoption behavior at a 10% and
5% significance level.

During the burdening stage, the main factors that significantly influence farmers’
living clean energy behavior are the ratio of expenditure to income and the frequency
of government promotion. The ratio of expenditure to income has a negative impact on
farmers’ adoption behavior at a significance level of 1%, while the frequency of government
promotion has a positive impact on farmers’ adoption behavior at a significance level of
1%. This is mainly because farmers at this stage have a heavy support burden and are
more sensitive to economic costs, which often becomes the main reason for limiting their
adoption of clean energy.

During the stable stage, the main factors that significantly influence farmers’ living
clean energy behavior include energy demand, non-farm employment, gender, and the
frequency of government promotion. Energy demand, non-farm employment, and the
frequency of government promotion all have a positive impact on farmers’ adoption
behavior at a significance level of 10%, 1%, and 1%, respectively. Gender has a negative
impact on farmers’ adoption behavior at a significance level of 5%, and government
promotion frequency has a positive impact on farmers’ adoption behavior at a significance
level of 1%.

During the supported stage, the main factors that significantly influence farmers’ living
clean energy behavior include environmental awareness and the frequency of government
promotion. Environmental awareness has a positive impact on farmers’ adoption behavior
at a significance level of 5%, while the frequency of government promotion has a positive
impact on farmers’ adoption behavior at a significance level of 1%.

We can see that, regardless of the stage, the frequency of government promotion of
clean energy can positively affect farmers’ living clean energy adoption behavior. This
may be because living clean energy adoption requires a large amount of capital investment
(purchase of boiler equipment, connection, construction of network infrastructure, etc.). So,
the government subsidies and support are particularly important with respect to whether
farmers adopt clean heating.

6. Conclusions

The promotion of living clean energy in rural areas is important for achieving China’s
carbon neutrality goal. China’s rural areas are a “family-oriented” society, and farmers’
decision making is often closely related to the whole family. At different stages of the family
life cycle, the family has different family characteristics, which leads to heterogeneity in
the focus and final decision of farmers to adopt living clean energy. Therefore, this paper
analyzes farmers’ living clean energy adoption behavior from the perspective of the family
life cycle. This paper constructs a standard for classifying the family life cycle that is suitable
for the actual situation in rural China. The rural family life cycle is divided into six stages:
the initial stage, the raising stage, the burdening stage, the stable stage, the supported
stage, and the empty-nest stage. On this basis, by using 1382 survey data collected in
Jiangxi Province in 2022, this paper analyzed the influence mechanism of family life cycle
on farmers’ living clean energy adoption behavior and further explored the key influencing
factors for farmers’ living clean energy adoption behavior at different stages of the family
life cycle. The study found the following:

(1) From the perspective of composite variables of the family life cycle, the raising stage,
stable stage, and supported stage all have a significant positive impact on farmers’
living clean energy adoption behavior, while the burdening stage has a significant
negative impact on farmers’ living clean energy adoption behavior;

(2) From the perspective of specific variables of the family life cycle, energy demand,
non-farm employment, and health demand all have a significant positive impact
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on farmers’ living clean energy adoption behavior, whereas support burden has a
significant negative impact on farmers’ living daily clean energy adoption behavior;

(3) Among the control variables, farmers’ awareness of the surrounding environment and
the frequency of government promotion of clean energy have a significant positive
impact on their living clean energy adoption behavior. Gender has a significant
negative impact on farmers’ living clean energy adoption behavior;

(4) At different stages of the family life cycle, there are both common and different factors
that affect farmers’ living clean energy adoption behavior. Regardless of the stage, the
frequency of government promotion of clean energy can positively affect the farmers’
living clean energy adoption behavior.

7. Discussion

Differently from most studies, this paper focuses on farmers’ living clean energy
adoption behavior in rural areas and uses the degree of adoption to comprehensively
reflect their living clean energy adoption behavior. And based on the measurement of
farmers’ living clean energy adoption behavior in the previous text, this paper divides
farmers’ living clean energy adoption behavior into farmers’ cooking, heating, and bathing
clean energy adoption behavior according to different energy use purposes and studies
the impact of family life cycle on the three separately. In addition, this paper not only uses
composite variables of the family life cycle but also uses specific characteristic variables
that can reflect the family life cycle according to specific representations in the process of
farmers’ living clean energy adoption behavior.

There is obvious heterogeneity of farmers’ living clean energy adoption behavior in
different family life cycles, indicating that farmers’ living clean energy adoption decisions
are closely related to the family life cycle. Therefore, the “one-size-fits-all” policy cannot
meet the practical needs of farmers. When promoting clean energy in rural areas, the
government should fully consider the different policy needs of farmers with different
characteristics. For those at different stages of the family life cycle, policy formulation
should be tailored to their specific resource endowments and development demands. This
enables the government to provide targeted policy guidance and incentives to address the
diverse needs of farmers at different stages of the family life cycle.

Meanwhile, it also should be noted that universal measures should be taken to address
the common issues of farmers’ living clean energy adoption behavior at different stages of
their family life cycle. From the regression results of different family cycle stages, regardless
of the stage, the frequency of government promotion of clean energy can positively affect
farmers’ living clean energy adoption behavior. Therefore, in the future promotion process,
more attention should be paid to the role of government publicity and promotion. And it
should be explained that the fundamental reason why government promotion has a positive
impact on farmers’ behavior is that government promotion can improve farmers’ awareness
and thus promote their behavior. In terms of cognitive factors, farmers’ awareness of the
environment can significantly and positively affect their adoption behavior, but their
awareness of clean energy has no significant impact on their adoption behavior. This
may be due to the fact that although farmers have gained a certain understanding of the
environmental pollution currently facing rural areas under the strong promotion of the
government, their existing understanding of clean energy is insufficient, and they cannot
fully recognize the benefits of clean energy. Therefore, the impact is not significant.

In addition, the significant impact of non-farm employment and support burden
on farmers’ living clean energy adoption behavior is essentially the impact of farmers’
economic conditions on their living clean energy adoption behavior. So, farmers can be
encouraged to adopt living clean energy by providing them with economic support and
reducing economic costs. To be specific, first of all, we can directly provide subsidies to
farmers. Secondly, the price support system can be implemented, such as France’s fixed
electricity price subsidies for photovoltaic surplus electricity to reduce the cost of farmers’
living clean energy adoption. Finally, the government can provide preferential policies
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for clean energy companies. By injecting funds into related companies, it will reduce
their production costs so as to further reduce the farmers’ purchase cost of clean energy
equipment. For example, in some Canadian provinces, local companies that invest in
clean energy will be able to receive government subsidies ranging from CAD 20,000 to
CAD 250,000.

The shortcomings of this paper are that, due to the limited sample size, no further
in-depth research was conducted on farmers in the initial stage and the empty-nest stage.
In addition, it only considered the farmers’ living clean energy adoption behavior from
the perspective of the degree of adoption. The long-term adoption behavior and the
substitution effect between different energy sources may also affect farmers’ adoption
behavior, which were not considered in this paper. These will also be the direction and
focus of the next research.
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