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Abstract: Rural human settlement improvement (RHSI) is the basis for enhancing rural households’
life quality and promoting their well-being. Studying the impact of the livelihood capital level and
structure on rural households’ payment willingness for RHSI will help to clarify the effective focus for
implementing a payment system for rural environmental governance, which is of great significance
for improving rural human settlements and promoting comprehensive rural revitalization. This study
reveals the influence mechanism of the livelihood capital level and structure on rural households’
willingness to pay (WTP) for RHSI. According to the survey data of rural households in Hubei
Province, China, the level and structure of rural households’ livelihood capital and their WTP for
RHSI are analyzed using the entropy value method and the contingent valuation method. The effects
of the livelihood capital level and structure on rural households’ WTP for RHSI are tested using the
Probit and Tobit models. The results show significant differences in the level and structure of rural
households’ livelihood capital. More than half of the rural households have a payment inclination
for RHSI, but the distribution of the willingness payment amounts shows a clear polarization, with
the average payment amount ranging from CNY 14.48 to 28.32 per month. Both the total livelihood
capital level and classification levels (natural capital, human capital, financial capital and social
capital) significantly positively affect the rural households’ WTP. In the livelihood capital structure,
both the natural-capital-dominant type and financial-capital-dominant type significantly positively
affect the rural households’ WTP, and the human-capital-dominant type significantly positively
affects the rural households’ willingness payment amount. Accordingly, this study proposes policy
recommendations for the multi-dimensional improvement of rural households’ livelihood capital
and the optimization of the livelihood capital structure allocation.

Keywords: livelihood capital; rural human settlement improvement; rural households; willingness
to pay (WTP); level and structure; Hubei Province

1. Introduction

The term “human settlement” first appeared in Greek scholar Doxiadis’s “EKISTICS”,
in which he proposed the theory of the “sciences of human settlements”, emphasizing
that a human settlement is a territorial arrangement by humans with the main purpose of
meeting human survival needs [1]. This theory has profoundly influenced the global hu-
man settlement research, and it marks the beginning of the formation of human settlement
science, with urban planning as its core. Generally speaking, from the urban–rural perspec-
tive, human settlements can be divided into urban and rural human settlements. There
are many studies on urban human settlements, but little research has been conducted on
rural human settlements. Rural human settlement development has become the focus ever
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since the United Nations’ Agenda 21 was issued in 1992. The theme “Cities are Engines of
Rural Development” was presented on World Habitat Day in 2004, emphasizing that while
improving urban human settlements, the appropriate infrastructure and public services
should be added to rural settlements [2]. It is obvious that rural human settlements are an
important part of the human settlement system.

The rural human settlement is a systematic combination of various materials that
rural households need for production and everyday life, which provides space for rural
households to live, work, play, and socially interact [3]. Rural human settlement improve-
ment (RHSI) is an important task to promote comprehensive rural revitalization, and also
an important link to promote rural infrastructure construction and the equalization of
basic public services in urban and rural areas, especially for a developing country such as
China, with a large rural population. However, the rapid development of urbanization in
China has also triggered a series of rural human settlement problems, such as the disor-
dered development of rural settlement spaces, severe damage to the ecological landscape,
and a lag behind public service construction. At present, the rural human settlement
has become a shortcoming to realize the beautiful and happy lives of rural households
in China. To strengthen RHSI and meet the growing demand of rural households for a
better environment, the Chinese government has issued a series of support policies, such
as the Guiding Opinions on Improving Rural Human Settlements and the Three-Year
Action Plan for the Improvement of Rural Human Settlements. In recent years, the Chinese
government has increased investment in human settlement facilities, and the rural human
settlements has been continuously improved. However, it is difficult to fundamentally
solve the long-accumulated rural human settlement problems in the short term, such as the
direct discharge of rural domestic sewage, the random disposal of domestic garbage, and
the serious challenge regarding the toilet revolution, which will persist in rural China [4].

At present, China’s RHSI is still at a relatively low level as a whole. The serious short-
age of financial investment is one of the most important reasons that the implementation
effect of RHSI in China is not obvious [5]. For a long time, the total investment in public
services and infrastructure construction in China has been limited. The resources invested
in rural areas are prioritized for infrastructure construction in the production and lives
of rural households, such as irrigation facilities and road facilities, while investment in
the governance services and infrastructure of rural human settlements is insufficient. An
important strategy to break through the bottleneck of insufficient financial investment is
to implement a rural household payment system for environmental governance. In the
document of the Five-Year Action Plan for the Improvement of Rural Human Settlements
(2021–2025), the following schemes were proposed: “The waste and sewage treatment
rural household payment system could be established in conditional areas. The operation
management system with reasonable payments by rural households, overall planning
by village-level organizations, and appropriate subsidies by the government should be
gradually established, and the proportion of rural households’ payment sharing should be
reasonably determined.” Having the government as the only funding source for RHSI will
not only pose a large financial burden, but will also decrease the investment efficiency and
supply levels [6]. As the core subject of rural environmental governance, rural households
are the producers and direct stakeholders of rural environmental problems, and their active
participation is closely related to the effects of environmental governance [7]. Generally
speaking, most rural domestic pollution is mainly caused by local rural households. Ac-
cording to the “polluter pays” principle, rural households should bear responsibility for
pollution control and should pay reasonable treatment costs. The establishment of a rural
household payment system for environmental governance will help to supplement RHSI
funds and stabilize RHSI management and maintenance investments. Therefore, explor-
ing rural households’ willingness to pay (WTP) for RHSI and its influencing factors has
important practical significance for improving the current RHSI effect.

At present, there have been some exploratory studies on rural households’ WTP for
RHSI. The existing studies mainly concentrate on remediation projects such as domestic
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waste recycling and utilization, the centralized treatment of domestic sewage, and toilet
cleaning and renovation. These studies have explored the various factors affecting rural
households’ WTP for RHSI, such as personal and household characteristics [8], environ-
mental cognition [9], and virtual social networks [10]. The decision-making behavior of
rural households participating in environmental governance is not only affected by factors
such as personal and household characteristics, environmental cognition, and virtual social
networks, but is also constrained by their own capital endowment. According to Bourdieu’s
theory of practice, there is a link between objective capital endowments and subjective
behavioral decisions, and individuals cannot form a reasonable practice of willingness until
they have a minimum amount of capital [11]. Livelihood is a way for rural households to
make a living, and rural households’ livelihood capital has been commonly used to charac-
terize their capital endowment [12,13]. Some scholars have tried to explore the relationship
between livelihood capital and rural households’ WTP for environmental governance from
the perspective of livelihood capital. For example, based on survey data from North-Eastern
Bangladesh, Al-Amin et al. selected some variables to represent the livelihood capital status
of the respondents. They found that local residents’ livelihood capital significantly impacts
their willingness to pay for wetland protection [14]. He et al. found that interpersonal trust
and institutional trust in social capital play important roles in households’ willingness to
pay for the energy utilization of crop straw [15]. Li et al. found that interpersonal trust,
institutional trust, and class identity in social capital can significantly improve farmers’
willingness to pay for the reuse of household kitchen waste [16].

There are still two limitations in the existing studies of rural households’ WTP for
RHSI. Firstly, the role of livelihood capital has not been fully discussed. The existing studies
mainly consider the research perspective of social capital, and pay less attention to the
effects of other types of livelihood capital, such as nature, physical, human, and finance, on
rural households’ WTP for environmental governance. The influence mechanisms and ef-
fects of livelihood capital on rural households’ WTP for RHSI have not been fully explored.
Secondly, the overall influence effect of livelihood capital has not been systematically ex-
plored. The existing studies mostly stay at the level of rural household livelihood capital
measurement indicators, focusing on the effects of certain measurement indicators on rural
households’ WTP for environmental governance. The overall influence effect of livelihood
capital has not been systematically considered from the aspects of level and structure. Rural
households’ livelihood capital can be regarded as a collection of various capital stocks
owned by rural households. The level of livelihood capital reflects the abundance of rural
households’ livelihood capital stocks, while the structure of livelihood capital reflects the
internal composition of rural households’ livelihood capital stocks. Therefore, paying atten-
tion to the differences in the level and structure of rural households’ livelihood capital can
more comprehensively describe the overall situation of rural households’ livelihood capital
and help in understanding their relative advantages. Discussing the subject regarding the
aspects of level and structure will help us to comprehensively understand the influence
mechanism of livelihood capital on rural households’ WTP for RHSI, and will then provide
good policy implications for improving the effect of RHSI.

Considering this, on the basis of comprehensively considering rural households’
livelihood capital, this study reveals the influence mechanism of the livelihood capital
level and structure on rural households’ WTP for RHSI. According to the survey data of
rural households in Hubei Province, China, the total level and classification level of rural
households’ livelihood capital are calculated using the entropy method and the weighted
summation method, and their livelihood capital structure is divided on this basis. The
rural households’ WTP for RHSI is analyzed using the contingent valuation method (CVM).
Then, the effect of the livelihood capital level and structure on rural households’ WTP for
RHSI is further examined by using the Probit and Tobit models. This study can help to
guide decision-makers to establish a rural household payment system for RHSI, thereby
providing policy guidance for establishing a long-term mechanism for RHSI and promoting
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the construction of beautiful and livable villages in China. It can also bring inspiration for
other countries to implement RHSI.

2. Literature Review and Research Hypothesis

WTP refers to the amount that consumers are willing to pay for a certain amount of
consumer goods or services [17]. Therefore, rural households’ WTP for RHSI can be defined
as their payment inclination and willingness payment amount for various RHSI actions.
Livelihood capital is the basic means by which rural households carry out their livelihood
activities. Most existing studies have adopted the sustainable livelihood framework to
classify livelihood capital into five categories: natural capital, physical capital, human
capital, financial capital, and social capital [18,19]. Livelihood capital determines rural
households’ affordability to pay RHSI costs, resulting in differential perceptions of RHSI
policies, eventually affecting rural households’ WTP. In this study, we first make a premise
assumption and then propose a research hypothesis.

Assumption 1: Rural households decide their WTP for RHSI after considering their
livelihood capital level. Specifically, they are divided into the five categories, listed below.

Natural capital refers to the water, land, and biological resources on which humans
live [13]. It mainly includes two components, the natural conditions and the quality of
the living environment. Firstly, the natural conditions include the topography and arable
farmland. Generally speaking, the better the topography, the larger the farmland size,
the better the agricultural production conditions, and the lower the cultivation cost. Ac-
cordingly, rural households will increase their use of pesticides and fertilizers and apply
agricultural films to obtain higher agricultural profits, which will result in an increase in
agricultural production waste. To efficiently manage such productive pollution and im-
prove their agricultural income, rural households are often willing to invest large amounts
of money to support RHSI. Secondly, the quality of the living environment is the other
aspect of natural capital. Individuals’ WTP for environmental protection is influenced by
the environment of their living area, such as the quality of the living environment [20].
There are two views on the relationship between the human settlement quality and rural
households’ WTP for RHSI. One view maintains that, in the long run, improving the human
settlement quality not only effectively enhances the rural infrastructure and public services,
but also better increases rural households’ living standards and quality [21,22], ultimately
motivating them to invest in RHSI in the long term. The other view holds that when
the quality of the living environment is high, rural households may be reluctant to pay
a certain economic cost to maintain a good human settlement due to their short-sighted
consumption characteristics [23], indicating a negative impact on the WTP. However, with
the increasing living standards in China and the elimination of absolute poverty from
the country, rural households are strongly willing to improve their life quality and build
beautiful and livable villages [3]. This study adopts the first view: the higher the quality
of the living environment, the stronger the expected rural households’ WTP. Based on the
above analysis, we propose the following hypothesis.

Hypothesis 1 (H1): Natural capital significantly and positively affects rural households’ WTP
for RHSI.

Physical capital mainly refers to public facilities and material equipment used for
production and daily life by the households [24]. It mainly has three components: family
housing structure, the number of household appliances, and rural infrastructure construc-
tion. Firstly, housing is a common indicator used to characterize rural households’ physical
capital [25]. The optimization of rural households’ housing structure and improvement
of their housing conditions greatly facilitate the management of rural domestic waste
and sewage and promote the construction and renovation of household sanitary toilets,
which reflects the importance that rural households attach to environmental sanitation
management. Secondly, to a certain extent, the number of household appliances reflects
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the living standards of the rural households. When the living standard is relatively high,
rural households seek to improve their living quality and environment, and are naturally
more willing to pay for RHSI. Thirdly, rural infrastructure, as the foundation of rural
human settlements, is a “hard environment” directly affecting rural households’ daily
experiences [4]. The better the state of rural infrastructure construction, the stronger the
economic strength that the villages possess, the greater the organization and operation
abilities that the village collectives have, and the more strength and confidence the rural
households have to participate in rural infrastructure supply. However, the rural public
infrastructure supply by the government can also rule out rural households’ self-supply,
increasing their dependence on government supply and eventually reducing their enthusi-
asm to participate in rural infrastructure supply. Therefore, the effects (positive or negative)
of rural infrastructure construction on rural households’ WTP for RHSI remain elusive.
Based on the above analyses, the following hypothesis is proposed.

Hypothesis 2 (H2): Physical capital significantly affects rural households’ WTP for RHSI.

Human capital refers to the capital possessed by the laborers themselves, such as
their knowledge, skills, labor ability, and health status [12]. It mainly consists of three
components: the quantity of human capital, quality of human capital, and environmental
remediation training. Firstly, families with larger numbers of laborers usually have higher
household incomes and more time and energy to participate in RHSI; thus, they may be
more willing to pay for RHSI. Secondly, the quality of human capital involves the head
of the household’s education level and the health status of the household members. With
the education level of rural households increasing, their awareness of eco-environmental
protection is being enhanced [26,27]. In addition, rural households with family members
in better health have more energy to be engaged in production activities and show more
concern for human settlement issues; thus, they are more likely to have a stronger WTP for
RHSI. Thirdly, rural households with more professional training exhibit greater acknowl-
edgment of environmentally friendly behavior [28]. Training on RHSI can enhance rural
households’ enthusiasm to participate in environmental remediation, thereby increasing
their WTP. Based on the above analysis, the following hypothesis is proposed.

Hypothesis 3 (H3): Human capital significantly and positively affects rural households’ WTP
for RHSI.

Financial capital is an individual’s financial ability to achieve their livelihood goals,
which is manifested via their income status, consumption expenditure, and loans obtained
through various channels [12]. Financial capital consists of two main components, namely
the household income situation and financing capacity. Firstly, the household income
situation refers to the annual household income and income stability. Rural households
with high annual incomes pursue a high-quality life that can meet their economic, cultural,
ecological, and other needs [29,30], pay more attention to the human settlement problems,
and tend to have a higher WTP for RHSI. In addition, income stability reflects rural
households’ stable ability to access economic resources and resist risk. Rural households
with higher income stability are likely to have a stronger WTP when faced with RHSI
payments that may affect the household income. Secondly, the financing capacity can be
measured by the households’ ability to obtain loans. The financing capacity reflects the
minimum security capacity of rural households, especially those highly dependent on
agriculture for income, to cope with risks and withstand shocks. This capacity has a certain
guarantee effect on rural households’ WTP. Based on the above analysis, the following
hypothesis is proposed.

Hypothesis 4 (H4): Financial capital significantly and positively affects rural households’ WTP
for RHSI.
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Social capital represents the emotional relationships or resource exchanges that people
form during social interactions, and its core elements mainly include social trust, reciprocal
norms, and social networks [31]. Firstly, social trust refers to people’s conceptualized
expectations of the reliability of interaction objects during an interaction, and social trust
can be divided into interpersonal trust and institutional trust. Interpersonal trust can en-
hance individuals’ WTP for environmental policy practices because they believe that other
community members will also be ready to pay for advocated policies [32,33]. Institutional
trust is triggered by impersonal relationship-based social phenomena, and institutional
policies have been reported to directly or indirectly influence individuals’ motivation and
willingness to participate in environment protection projects [34,35]. Therefore, the higher
the recognition and trust that the rural households have in the RHSI-related system and
policies, the more optimistic they are towards the prospects of RHSI, and the higher WTP
they have. Secondly, reciprocity norms refer to the interdependence between individuals.
In a community that advocates for mutual benefit, individuals’ WTP for environmental
governance actions will affect the environmental participation behavior of other community
members [36]. Thirdly, social networks refer to the links between participants in social
structures. A good social network can remove barriers of awareness, technology, and
finance so that rural households can participate in environment remediation, and can also
effectively resolve interest conflicts within the community [37]. Therefore, good social
networks contribute to shaping the communication function of RHSI to induce the gen-
eration of rural households’ WTP. Based on the above analyses, the following hypothesis
is proposed.

Hypothesis 5 (H5): Social capital significantly and positively affects rural households’ WTP
for RHSI.

Assumption 2: There are differences in mobility and substitution among various rural
households’ livelihood capital. Theoretically, the impact effects of capital endowment
are the results of the synergistic action of capital endowment abundance and capital
endowment density [38]. Capital endowment abundance can be divided into the total
level and multidimensional level. Capital endowment density is mainly manifested as
differences in the capital endowment structure [39]. The differences in substitution and
mobility among different types of capital endowments are reflected in both the level and
structure of the capital endowments [40,41]. Due to the substitutability among various
types of livelihood capital, rural households will use their stronger livelihood capital
to compensate for the deficiencies caused by their weaker livelihood capital, and will
make a decision on their WTP for RHSI after thoughtful consideration. For example,
rural households can use their stronger financial capital to compensate for the deficiencies
resulting from lower human capital, in turn reducing the negative impact on paying
for RHSI due to insufficient household labor. Because of the low availability or high
substitution costs of certain livelihood capital types, the substitution rates and mobility
are different among the different types of livelihood capital. Therefore, rural households
will reduce their WTP due to a relative shortage of a certain type of livelihood capital.
For example, low availability of social capital leads to limited access to environment
remediation information and technology for rural households, thereby reducing their WTP
for RHSI. Based on the above analysis, the following hypothesis is proposed.

Hypothesis 6 (H6): The livelihood capital structure significantly affects rural households’ WTP
for RHSI.

According to the above influence mechanism analysis and research hypothesis, the
theoretical analysis framework for this study is as shown in Figure 1.
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3. Materials and Methods
3.1. Study Area and Data Collection

To ensure the typicality and representativeness of the research area, this study com-
bines typical sampling and random sampling to select the research area. In recent years, the
overall quality of China’s rural human settlements has improved, with a gradient difference
between the eastern region (high) and the central or western regions (low). The quality of
rural human settlements in the central region is the closest to the national average level [42].
Hubei Province, one of the nine central provinces, has been implementing the Three-Year
Action Plan for RHSI issued by the State Council in recent years and vigorously promoted
RHSI, ranking among the top in Central China in the national third-party field monitoring
assessment in 2019 and 2020. Therefore, Hubei Province is selected as a representative
study area to examine the current RHSI implementation in China comprehensively. Wuhan
City, Xianning City, and Ezhou City are selected as research areas at the city level because
these three cities have actively implemented RHSI and have achieved remarkable effects
since 2018. Wuhan, the capital city of Hubei Province, has taken the lead in implementing
the Three-Year Action Plan for RHSI. Ezhou, the frontline of reform and opening up in
Hubei Province, has also carried out a three-year campaign to improve the rural human
settlements. Xianning, bordering Wuhan and Ezhou, is deeply influenced by these two
cities in its RHSI work, and it has also implemented a three-year action plan. These three
cities are representative RHSI areas in Hubei Province, and their RHSI effect exceeds the
provincial average.

A field survey was conducted from October to November 2020 in the above three
cities in combination with stratified and random sampling. Specifically, the survey was
performed as follows. Firstly, we randomly selected 2 counties (districts) from each city.
Secondly, according to the regional population number and area, 4~5 villages were extracted
from each county (district). Finally, based on the village population number, 15~25 rural
households were randomly selected from each village for the questionnaire. The survey
was conducted in face-to-face interviews, and the respondents were all household heads
or people with important voices in the family. The survey mainly focused on the rural
households’ basic information, livelihood capital status, and WTP for RHSI. A total of
524 questionnaires were distributed in the survey. After eliminating invalid questionnaires
with errors or missing key information, 442 valid questionnaires were finally obtained,
accounting for 84.35%. The location of the study area is shown in Figure 2.

The basic characteristics of the sampled rural households are shown in Table 1. In gen-
eral, the sampled rural households are characterized by being middle-aged or above, having
a low household head education level, having a medium family size but a high proportion
of part-time employment, and having a relatively high annual household income.
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Table 1. Basic characteristics of respondents.

Variable Category Number Percentage

Gender Male 228 51.58
Female 214 48.42

Age >65 92 20.81
56~65 76 17.20
40~55 163 36.88

<40 111 25.11

Education level 3-year college education and above 41 9.28
High school/secondary vocational education 75 16.97

Junior high school 111 25.11
Primary school 147 33.26

Illiteracy/semi-literacy 68 15.38

Family size >6 82 18.55
3~6 306 69.23
<3 103 12.22

Occupation type Non-agricultural type 145 32.81
High part-time type 87 19.68
Low part-time type 52 11.76

Pure farmers 158 35.75

Income (CNY) >50,000 225 50.91
30,001~50,000 123 27.83
10,000~30,000 55 12.44

<10,000 39 8.82

3.2. Variable Selection

(1) Dependent variables: rural households’ WTP for RHSI, including the payment
inclination and willingness payment amount, and it is calculated using the contingent valu-
ation method (CVM). This method directly examines the respondents’ economic behavior
in a hypothetical market using questionnaires to infer people’s WTP for protecting the
benefits of public goods [43,44]. To help the respondents to better understand the rural
households’ WTP for RHSI, we provide a hypothetical scenario where, in order to create
and maintain good rural human settlements and enhance rural households’ happiness
and satisfaction, the government finances the RHSI work, but government funding alone
is far from sufficient. Based on the principle of beneficiary payments, rural households
are expected to pay for the environmental benefits and economic gains brought about by
local RHSI. In addition, since the government funding is non-profit in nature, the monthly
fee paid by rural households will be invested in RHSI projects. In the questionnaire, two
core questions examine rural households’ WTP. One is “Are you willing to pay a certain
monthly amount to support RHSI?”. “Willing to pay” is assigned a value of 1, and “not
willing to pay” is assigned a value of 0. If the respondents have a payment inclination, the
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second question is asked: “How much are you willing to pay for RHSI per month?”. To
reduce the respondents’ workload and avoid possible impatience in the interview process,
we used a payment card approach to guide rural households’ real valuations of RHSI [45].
With reference to the amount paid by Chinese rural households for various rural environ-
mental governance actions [15,46–48], there were 10 options in the questionnaire for the
respondents to choose: “(A) CNY 1~10; (B) CNY 11~20; (C) CNY 21~30; (D) CNY 31~40;
(E) CNY 41~50; (F) CNY 51~60; (G) CNY 61~70; (H) CNY 71~80; (I) CNY 81~90; (J) CNY
91~100”. The respondents determined their own willingness payment amount based on
the options. For the respondents with no payment inclination, their willingness payment
amount was recorded as 0.

(2) Core independent variables: the livelihood capital level and structure of rural
households. The meaning, assignment rules, and descriptive statistical characteristics of the
livelihood capital variables are shown in Table 2. This study adopts the entropy method to
normalize the five types of livelihood capital variables and calculate their weights. The five
types of livelihood capital levels and the total livelihood capital level are calculated through
the weighted summation method. In addition, this study classifies rural households into
five dominant types based on five types of livelihood capital levels: the natural-capital-
dominant (ND) type, physical-capital-dominant (PD) type, human-capital-dominant (HD)
type, financial-capital-dominant (FD) type, and social-capital-dominant (SD) type. For
example, the ND type indicates that the rural households own the highest level of natural
capital among the five types of livelihood capital that they possess.

Table 2. Setting and assignment of livelihood capital variables.

Variable Type Variable Name Variable Assignment Rules Mean Standard Deviation

Natural capital

Local topography hilly area = 0, plain = 1 0.339 0.474

Cultivated land scale (mu) 1 farmland area cultivated by
rural households 7.507 14.982

Living environment quality very bad = 1, bad = 2, general = 3,
good = 4, very good = 5 3.443 0.989

Physical capital

Household housing structure
civil structure = 1, brick/wood

structure = 2, concrete
structure = 3

1.842 0.366

Number of household
appliances number of household appliances 4.618 1.157

Rural infrastructure construction number of rural infrastructure
construction projects 3.998 1.496

Human capital

Number of household laborers number of family laborers 2.450 1.318

Head of household’s
education level

illiteracy/semi-literacy = 1,
primary school = 2, junior high

school = 3, high school/secondary
vocational education = 4, 3-year

college and above = 5

2.715 1.186

Health status of family members

family with long-term illness = 1,
family with frequent illness = 2,

family with occasional illness = 3,
family with little illness = 4, all

healthy = 5

4.023 1.501

Environmental remediation
training experience no = 0, yes = 1 0.165 0.372
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Table 2. Cont.

Variable Type Variable Name Variable Assignment Rules Mean Standard Deviation

Financial capital

Annual household income
(CNY)

below 10,000 = 1,
10,000~30,000 = 2,
30,001~50,000 = 3,

50,000~70,000 = 4, above 70,000 = 5

3.208 0.971

Income stability
very unstable = 1, unstable = 2,

general = 3, stable = 4, very
stable = 5

3.054 1.266

Loaning difficulty very difficult = 1, difficult = 2,
general = 3, easy = 4, very easy = 5 2.674 1.031

Non-essential household
expenditures (CNY)

amount of monthly non-essential
household expenditure 356.674 960.462

Social capital

Social networks

participation frequency in village
collective activities: never = 1,

occasional = 2, general = 3,
often = 4, always = 5

2.380 1.113

Interpersonal trust

trust degree on friends and
neighbors: very distrust = 1,

distrust = 2, general = 3, trust = 4,
very trust = 5

3.656 0.715

Institutional trust

attitude towards compliance with
environmental protection
regulations: completely

disagree = 1, disagree = 2, not
sure = 3, agree = 4, completely

agree = 5

4.493 0.757

Reciprocal norms

assistance frequency to friends and
neighbors: never = 1,

occasional = 2, general = 3,
often = 4, always = 5

3.131 1.028

Control variables

Gender female = 0, male = 1 0.516 0.500
Age age of respondents 50.928 15.585

Occupation type
pure farmers = 1, lowly part-time
type = 2, highly part-time type = 3,

non-agricultural type = 4
2.495 1.275

Total population size population number of
rural households 4.962 2.133

Age-squared age-squared of respondents 2835.95 1607.268

Notes: 1 mu, Chinese unit of land measurement that is commonly 666.7 square meters.

(3) Control variables. Individual and household characteristics, as common control
variables in the studies of rural household behavioral intentions, have a significant impact
on the rural households’ participation in RHSI, such as domestic waste and sewage treat-
ment initiatives [37,48]. To make the model more scientific, this study introduces gender,
age, age-squared, and occupation type for the individual characteristics, and the total
population number of household characteristics as the control variable.

3.3. Research Methods
3.3.1. Entropy Method

The entropy method is a commonly used objective weighting method, which can
determine the index weight according to the discrete degree of the index, so it can effectively
avoid the deviation caused by human factors [49]. If the information entropy contained in
an indicator is smaller, this means that the indicator is more discrete and contains more
information and has a greater impact on the comprehensive evaluation, so it needs to be
given a greater weight. Conversely, if the information entropy contained in an indicator
is larger, it needs to be given a smaller weight. Referring to the relevant studies [50,51],
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this study uses the entropy method to calculate the weights of various livelihood capital
measurement indicators and then calculates the total level and classification level of the
rural households’ livelihood capital through the weighted summation method. The specific
steps are as listed below.

Step 1: Build the original data matrix X:

X =
(

xij
)

(1)

where xij represents the value of the j-th livelihood capital indicator of the i-th rural
household; i = 1, 2, . . . , m; j = 1, 2, . . . , n.

Step 2: Data normalization. Since the measurement units of each indicator in this study
are not uniform, it is necessary to standardize the value of each indicator. The positive
and negative indicator values have different meanings, so different algorithms are used to
standardize the indicators.

Positive indicators:

Zij =
(
xij −minxj

)
/
(
maxxj −minxj

)
(2)

Negative indicators:

Zij =
(
maxxj − xij

)
/
(
maxxj −minxj

)
(3)

where Zij is the standardized value; maxxj and minxj are the maximum and minimum
values of the j-th indicator, respectively.

Step 3: Data translation processing. The value processed in the previous step may
equal zero, so data translation processing is required.

Z′ij = Zij + 0.0001 (4)

Step 4: Calculation of the indicator weights. Calculate the proportion of the j-th
indicator in the i-th rural household.

yij = Z′ij/ ∑m
i = 1 Z′ij (5)

Step 5: Calculation of the information entropy. Calculate the information entropy ej of
the j-th indicator. {

ej = −k ∑m
i = 1 yij ln yij

k = 1/ ln n
(6)

Step 6: Calculation of the difference coefficient. Calculate the difference coefficient dj
of the j-th indicator.

dj = 1− ej (7)

Step 7: Calculation of indicator weights. Calculate the weight wj of the j-th indicator.

wj = dj/ ∑m
i = 1 dj (8)

Step 8: Calculation of the comprehensive evaluation value. The comprehensive
evaluation value U is calculated using the weighted summation method.

U = ∑m
i = 1 wjZ′ij (9)

According to Formula (8), the five types of livelihood capital levels of rural households
can be calculated. The total level of rural households’ livelihood capital can be obtained by
adding up the five types of livelihood capital levels.
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3.3.2. Model Selection

The rural households’ WTP for RHSI includes payment inclination (whether they
are willing to pay) and willingness payment amount (how much they are willing to pay).
This study firstly examines the effects of the livelihood capital level and structure on rural
households’ payment inclination, and then examines the effects of the livelihood capital
level and structure on rural households’ willingness payment amount. To obtain robust
regression results and refer to related studies on similar issues [52–54], this study uses the
Probit model and Tobit model to estimate the effects of the livelihood capital level and
structure on rural households’ WTP for RHSI.

In the payment inclination model, the payment inclination is the dependent variable.
Willingness to pay is assigned a value of 1, and unwillingness to pay is 0. Since the
dependent variables in this study are binary variables, the ordinary linear regression model
is no longer applicable. Therefore, this study uses the classical Probit model to analyze
the effects of the livelihood capital level and structure on payment inclination. The Probit
model is as follows:

P(y = 1|X) = G(β0 + β1x1 + · · ·+ βkxk) = G(Xβ) (10)

In Equation (10), y = 1 indicates that rural households are willing to pay for RHSI;
xj is the independent variable; β j is the coefficient to be estimated; G is a function with
values strictly ranging from 0 to 1; for all real numbers, z(z = Xβ), 0 < G(z) < 1;
Xβ = β0 + β1x1 + · · ·+ βkxk; G(z) is the standard normal distribution function.

In the willingness payment amount model, the willingness payment amount is the
dependent variable, which belongs to the continuous left-censored data with partial zero
values. If the least-squares estimation is used, the estimation results will be biased. The
Tobit model can solve this estimation bias problem well. The latent variable model of the
Tobit model is as follows:

y∗ = Xβ + µ (11)

In Equation (11), µ|X ∼ Normal
(
0, σ2), Xβ = β0 + β1x1 + · · ·+ βkxk.

y =

{
y∗, y∗ > 0
0, y∗ ≤ 0

(12)

In Equation (12), the dependent variable y∗ is the latent variable, and y is the observed
variable of y∗. When y∗ > 0, the observed variable y = y∗; when y∗ ≤ 0, y = 0; xj is the
independent variable, and β j is the parameter to be estimated.

4. Results and Discussion
4.1. Analysis of Rural Households’ Livelihood Capital
4.1.1. Level Analysis

This study calculates the weights of the various livelihood capital variables using
the entropy method, and then calculates the total level and classification level of the rural
households’ livelihood capital using the weighted summation method (Table 3). For the
total livelihood capital level, its maximum value differs greatly from its minimum value,
with a mean of 0.4792 and a large standard deviation of 0.1216, indicating a great difference
in the total livelihood capital level among the rural households. In terms of the livelihood
capital classification levels, based on the means, the various types of livelihood capital are
ranked in the following order: human capital (0.1292) > natural capital (0.1053) > financial
capital (0.0950) > physical capital (0.0778) > social capital (0.0719). The standard deviation
is ranked in the same order. This result indicates that the sampled rural households exhibit
the highest level of human capital with large internal variation and the lowest level of
social capital with small internal variation.
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Table 3. Evaluation of total level and classification levels of rural households’ livelihood capital.

Capital Type Min Max Mean SD
Weak Capital Type Strong Capital Type

Number Percentage Number Percentage

Natural capital 0.0441 0.2131 0.1053 0.0684 290 65.61 152 34.39
Physical capital 0.0065 0.0931 0.0778 0.0104 168 38.01 274 61.99
Human capital 0.0141 0.3683 0.1292 0.0920 369 83.48 73 16.52

Financial capital 0.0015 0.3065 0.0950 0.0276 250 56.56 192 43.44
Social capital 0.0482 0.0878 0.0719 0.0058 220 49.77 222 50.23

Total livelihood capital 0.1963 0.8692 0.4792 0.1216 251 56.79 191 43.21

To further reveal the differences in livelihood capital among the rural households, this
study classifies the rural households whose livelihood capitals are below the mean value
as the weak capital type and those above the mean value as the strong capital type, based
on the mean value of the livelihood capital level. In terms of the total livelihood capital
level, the number of rural households with strong capital is small (191, accounting for
43.21%), while the number of rural households with weak capital is large (251, accounting
for 56.79%). In terms of the natural capital, human capital, and financial capital, the
weak-capital-type rural households represent a high proportion, and the three types of
livelihood capital ranked by proportion are as follows: human capital (83.48%) > natural
capital (65.61%) > financial capital (56.56%). Rural households exhibit the most significant
differences in human capital level, which is consistent with the above-mentioned analysis
result showing the large internal variation in human capital. In terms of both physical
capital and social capital, strong-capital-type rural households represent a high proportion,
ranked as follows: physical capital (61.99%) > social capital (50.23%). This result indicates
a balanced distribution between the two types of rural households (strong type vs. weak
type) and a lower level of social capital for both types, which is in line with the above
analysis result showing the small internal differences in social capital.

4.1.2. Structure Analysis

Based on the calculation results, the livelihood capital structure of the sampled rural
households was analyzed (Table 4). Among the 442 sampled rural households, the number
of HD-type rural households was the largest (181), accounting for 40.95%, followed by
the ND-type (129, 29.19%) and FD-type rural households (104, 23.53%), respectively. The
number of PD-type rural households was relatively small (26), accounting for 5.88%,
and the number of SD-type rural households was the smallest (only 2), accounting for
less than 1%. These results reconfirm the lowest level of social capital among the five
types of livelihood capital that rural households possess. In addition, no compound-
type capital rural households were found according to our classification of the livelihood
capital structure.

Table 4. Livelihood capital structure of rural households.

Capital Type Number of Rural Households Percentage

ND-type 129 29.19
PD-type 26 5.88
HD-type 181 40.95
FD-type 104 23.53
SD-type 2 0.45

Total 442 100

4.2. Analysis of Rural Households’ WTP for RHSI

Table 5 shows the distribution of rural households’ WTP for RHSI. The results show
that only 51.13% of the sample rural households have a payment inclination for RHSI. The
distribution of each payment amount range is quite different, showing obvious polarization.
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The willingness payment amounts of rural households are mainly distributed in the low
payment range of CNY 1~20 and the high payment range of CNY 71~100. The reason may
be that the rural households with high income have a higher WTP for RHSI. The statistical
results show that there are 78 rural households in the high payment range (CNY 71~100), of
which 79.49% of them have an annual income of more than 50,000 yuan; there are 64 rural
households in the low payment range (CNY 1~20), of which 54.69% of them have an annual
income of no more than 50,000 yuan.

Table 5. The distribution of rural households’ WTP for RHSI.

Type Payment Inclination
and Amount Range

Number of Rural
Households Percentage

Payment
inclination

Willingness 226 51.13
Unwillingness 216 48.87

Total 442 100.00

Willingness payment
amount (CNY/month)

1~10 15 6.64
11~20 49 21.68
21~30 13 5.75
31~40 17 7.52
41~50 29 12.83
51~60 12 5.31
61~70 13 5.75
71~80 14 6.20
81~90 28 12.39

91~100 36 15.93
Total 226 100.00

Referring to relevant studies [50,55], this study uses the following formula to calculate
the upper limit of the rural households’ average payment amount:

E(WTP)upper =
n

∑
i = 1

AiPi (13)

where i(i = 1, 2, · · · , n) represents the i-th payment range; Ai represents the payment
amount determined by rural households in the i-th payment range; Pi is the possibility of
selecting the i-th payment range for rural households, which is obtained by calculating
the proportion of rural households in the i-th payment range. It can be calculated that the
upper limit of rural households’ payment for RHSI is CNY 28.32 per month.

Referring to relevant studies [41], this study uses the following formula to calculate
the lower limit of the willingness payment amount for a single rural household:

E(WTP)lower = E(WTP)upper × (1− X) (14)

where X indicates the proportion of rural households with no payment inclination. It
can be calculated that the lower limit of rural households’ payment for RHSI is CNY
14.48 per month. Finally, the average payment amount of rural households for RHSI is
CNY 14.48~28.32 per month.

4.3. Cross-Analysis of Livelihood Capital and Rural Households’ WTP for RHSI

According to our classification of the livelihood capital level and structure, we exam-
ined the surveyed rural households’ WTP for RHSI (Table 6). In terms of the classification of
the livelihood capital level, the proportion of strong-capital-type rural households willing
to pay for RHSI is up to 59.69%, and the mean value of their payment amount is CNY
28.24 per month, whereas the proportion of weak-capital-type rural households that are
willing to pay is only 44.62%, and their average payment amount is CNY 13.08 per month.
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Table 6. Cross-analysis of livelihood capital and rural households’ WTP for RHSI.

Category Number of Rural
Households

WTP Average Payment Amount
(CNY/per Month)Number Percentage

Level
classification

Strong
capital type 191 114 59.69 28.24

Weak capital type 251 112 44.62 13.08

Structure
classification

ND-type 129 71 55.04 20.17
PD-type 26 9 34.62 10.74
HD-type 181 94 51.93 19.80
FD-type 104 53 50.96 22.61
SD-type 2 1 50 5.63

In terms of the different livelihood capital structures, there are significant differences
in WTP for RHSI among the rural households. Among the three types of ND, HD, and
FD, more than half of the rural households are willing to pay, accounting for 55.04%,
51.93%, and 50.96%, respectively, with relatively high average payment amounts of CNY
20.17 per month, CNY 19.8 per month, and CNY 22.61 per month, respectively. The
proportion of the PD-type rural households willing to pay is the lowest, only accounting for
34.62%, with a low mean payment amount of CNY 10.74 per month. In contrast, only two
SD-type rural households are willing to pay, with the lowest willingness payment amount
of CNY 5.63 per month.

To summarize, the differences in the level and structure of the livelihood capital affect
rural households’ WTP for RHSI, and the significant level difference and unreasonable
structure of the livelihood capital may be the reasons for rural households’ low WTP
for RHSI.

4.4. Model Regression Results

A multicollinearity test of livelihood capital variables was performed prior to the
model regression analysis. The test results show that the variance inflation factor (VIF)
range is between 1.03 and 1.46 (far below 10), indicating no serious multicollinearity. The
effects of the livelihood capital level and structure on the rural households’ WTP for RHSI
are investigated through the Probit model and Tobit model to verify the six hypotheses
proposed above, and the regression results are shown in Table 7. Model (1), Model (3),
and Model (5), based on the Probit model, are used to explore the effects of the livelihood
capital level and structure on the payment inclination, while Model (2), Model (4), and
Model (6), based on the Tobit model, are employed to investigate the effects of the livelihood
capital level and structure on the willingness payment amount. The level of livelihood
capital includes two aspects: the total level and classification level. To avoid the “dummy
variable trap”, the PD type is selected as the reference, and the remaining four types are
set as dummy variables to examine the effects of the livelihood capital structure on rural
households’ WTP for RHSI.
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Table 7. Effect of the livelihood capital level and structure on rural households’ WTP for RHSI.

Variable
Category Variable Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

Total level TC 1.788 ***
(0.529)

116.843 ***
(29.226)

Classification
level

NC 1.6656 *
(0.9520)

91.0579 *
(52.3497)

PC 0.5902
(6.5701)

8.7717
(367.303)

HC 1.1579 *
(0.7140)

65.6587 *
(37.9874)

FC 6.5218 **
(2.6762)

534.5033 ***
(134.1664)

SC 12.9640 *
(10.6731)

1034.868 *
(605.3162)

Structure
type

ND 0.5723 *
(0.2931)

39.6668 **
(18.3046)

HD 0.4076
(0.2912)

31.1768 *
(18.1973)

FD 0.5684 *
(0.2974)

50.0266 ***
(18.5443)

SD 1.0646
(0.9399)

55.5387
(56.5547)

Control
variables

Gender 0.0251
(0.1251)

5.1192
(7.1507)

−0.0033
(0.1262)

3.3511
(7.0409)

0.0442
(0.1249)

7.6761
(7.2369)

Age 0.0355
(0.0245)

1.9226
(1.4008)

0.0418
(0.0249)

2.4244
(1.3921)

0.0404
(0.0244)

2.1819
(1.4214)

Occupation type 0.1094 **
(0.0512)

8.9098 ***
(2.9675)

0.0869 *
(0.0527)

6.8435 **
(2.9694)

0.1036 **
(0.0514)

8.4938 ***
(3.0211)

Total population
size

0.0652 **
(0.0292)

3.5394 **
(1.6715)

0.0661 **
(0.0295)

3.3689 **
(1.6487)

0.0737 **
(0.0293)

4.2965 **
(1.6977)

Age-squared −0.0005 *
(0.0002)

−0.0282 **
(0.0139)

−0.0005 **
(0.0002)

−0.0322 **
(0.0137)

−0.0005 **
(0.0002)

−0.0328 **
(0.0141)

Constants −1.5394 **
(0.6602)

−87.3763 **
(37.8652)

−2.0484 ***
(0.7469)

−130.7644 ***
(41.9489)

−1.6354 **
(0.7096)

−97.6005 **
(41.8065)

R2 0.0725 0.0259 0.0808 0.0311 0.0623 0.0233
LR chi2 44.4 66.36 49.51 79.64 38.19 59.75

Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors are in parentheses. In Model (5) and Model (6), PD type is
set as the reference.

Models (1) and (2) are the regression results of the total livelihood capital level (TC).
The results show that the total livelihood capital level significantly and positively affects
the rural households’ WTP for RHSI. High-quality efficient livelihood capital is the basis
for rural households’ ecological production activities [40]. The higher the total livelihood
capital level, the easier it is to pay for RHSI, and the more likely they are to have WTP.

Models (3) and (4) are the regression results of the livelihood capital classification
level. The results show that the natural capital level (NC), human capital level (HC), and
financial capital level (FC) significantly and positively affect the rural households’ WTP for
RHSI, which verifies H1, H3, and H4. A high natural capital level indicates that the rural
households have more natural resources for agricultural production, such as for farmland,
and a good living environment to obtain stable agricultural income and maintain a high-
quality life [56]. In this case, rural households are often willing to pay for RHSI and invest
heavily in the long term. A high level of human capital generally indicates that the rural
households’ members have a better health status, a higher level of education, and a large
number of family laborers [57]. Such rural households have more energy to be engaged
in production activities, show more concern about habitat issues, and are more willing
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to pay for RHSI. A high level of financial capital means that the rural households have a
high annual income, low difficulty in borrowing, and a good credit environment [58]. The
increase in annual income also enhances their demand for a high-quality life, so they usually
have a higher WTP for RHSI. The low loaning difficulty reflects that the rural households
have a good credit environment and good minimum security against risks, meaning that
they may have a strong ability to pay for RHSI. The social capital level (SC) significantly
and positively affects the rural households’ WTP for RHSI, corroborating H5. Harmonious
neighborhood relationships can shape and enhance the sense of identity among rural
households, facilitating a reciprocal mechanism of risk-sharing and benefit-sharing among
rural households [59]. The more trust that rural households have in their friends and
neighbors, the more smoothly they can exchange information with each other, and the
lower the cooperation cost is between them, resulting in a stronger WTP. Rural households
with higher institutional trust exhibit higher recognition of RHSI-related policies [60],
display more active responses to the calls of the government and village collectives, and
are more willing to participate in government projects such as RHSI.

However, the effect of the physical capital level (PC) on the rural households’ WTP
does not pass the significance test, meaning that H2 is not verified. It should be noted
that although the physical capital level does not show a significant impact, its influence on
the rural households’ WTP for RHSI cannot be denied. The reason for this insignificance
may be that the positive and negative effects of the variables (such as the family housing
structure, the number of household appliances, and the rural infrastructure construction)
offset each other, which is in accordance with the theoretical analysis.

Models (5) and (6) show the regression results for the four dummy variables of the
livelihood capital structure. The ND type and FD type both significantly positively affect
the rural households’ WTP for RHSI. RHSI projects can effectively control the agricultural
non-point source pollution, creating favorable conditions for developing ecological agricul-
ture [61], and the improvement of the village appearance and rural public infrastructure
also provides supporting facilities for developing leisure agriculture. Therefore, in order
to improve the agricultural operation income and broaden the income sources, ND-type
rural households are naturally willing to participate and invest heavily in RHSI projects.
The financial capital is relatively easy to be transformed into other types of livelihood
capital [62]. For FD-type rural households, the reasonable structural allocation of various
livelihood capital funds required to pay for RHSI can be easily achieved. The HD type
significantly and positively affects the rural households’ willingness payment amount
for RHSI, indicating that the improvement of rural households’ ability to pay for RHSI is
highly dependent on human capital. The ability to pay is directly reflected in the amount
that the rural households are willing to pay [63]. The dominance of human capital for the
rural households suggests that they have a higher-quality labor force to obtain income
and increase their household savings, which directly enhances the ability of the rural
households to pay for environmental management. The above results indicate that the
livelihood capital structure significantly affects the rural households’ WTP for RHSI, which
verifies H6. Notably, although the SD type shows no significant impact, its impact on the
rural households’ WTP is not denied in this study. Previous studies have found that the
dominance of social capital in the capital structure significantly affects rural households’
willingness to invest in green production [41] and rural households’ ecological production
activities [40]. This is true for the PD type, which is not included in the model.

Among the control variables, age positively affects rural households’ WTP for RHSI
but not significantly, while age-squared significantly negatively affects the rural households’
WTP for RHSI. Age and the rural households’ WTP for RHSI show an inverted U-shaped
relationship that first increases and then decreases, and the inflection point is at 54 years
old. A possible explanation is that the physical quality and labor ability of farmers over
54 years old are declining yearly, and it is difficult for them to obtain a stable agricultural
income through agricultural production activities, meaning that they are facing livelihood
risks. They are more concerned about family livelihood issues than the village living
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environment, and do not have a strong WTP for RHSI. In addition, rural households with
a large household population and a high degree of part-time employment have a strong
WTP for RHSI.

4.5. Robustness Test

To test the robustness of the model regression results above, the dependent variables
are reprocessed in this study with the other variables remaining unchanged. The variable
processing method is as follows. The payment amount of the rural households unwilling
to pay is assigned as 0. The payment amount within the range of 1~10 is assigned as
1. The payment amounts within the ranges of 11~20, 21~30, 31~40, 41~50, 51~60, 61~70,
71~80, 81~90, and 91~100 are assigned as 2, 3, 4, 5, 6, 7, 8, 9, and 10, respectively. The
reprocessed dependent variables are ordered categorical variables; therefore, an ordered
Probit model is used for regression. The regression results for Models (7), (8), and (9) show
that the total livelihood capital level, livelihood capital classification level, and livelihood
capital structure affect the rural households’ WTP for RHSI (Table 8). The robustness test
results are basically consistent with the previous regression results (Table 7). This indicates
that the regression results for Models (1) to (6) in this study are relatively robust, and the
conclusions are reliable.

Table 8. Robustness test results.

Variable
Category Variable

Model (7) Model (8) Model (9)

Coefficient SE Coefficient SE Coefficient SE

Total level TC 1.8174 *** 0.4447

Classification
level

NC 1.4165 * 0.8171
PC 0.4119 5.7536
HC 1.0638 * 0.5943
FC 8.5533 *** 2.0959
SC 16.0212 * 9.4717

Structure type

ND 0.5927 ** 0.2769
HD 0.4662 * 0.2757
FD 0.7540 *** 0.2808
SD 0.8162 0.8584

Control variables

Gender 0.0851 0.1094 0.0591 0.1102 0.1238 0.1097
Age 0.0291 0.0213 0.0379 0.0217 0.0326 0.0214

Occupation type 0.1398 *** 0.0452 0.1106 ** 0.0463 0.1321 *** 0.0456
Total population size 0.0519 ** 0.0255 0.0505 ** 0.0257 0.0631 ** 0.0256

Age-squared −0.0004 ** 0.0002 −0.0005 ** 0.0002 −0.0005 ** 0.0002

R2 0.0425 0.0511 0.0379
LR chi2 67.84 81.58 60.59

Prob > chi2 0.0000 0.0000 0.0000

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01. In Model (9), the PD type is set as the reference.

5. Conclusions

This study analyzed the influence mechanism of the livelihood capital level and
structure on the rural households’ WTP for RHSI. According to the survey data of rural
households in Hubei Province, China, the level and structure of the rural households’
livelihood capital and their WTP for RHSI were measured and analyzed. In addition, the
effects of the livelihood capital level and structure on the rural households’ WTP for RHSI
were tested using Probit and Tobit models. The major conclusions are as follows.

First, significant differences in the livelihood capital level and structure are observed
among the surveyed rural households. The mean value of the rural households’ total
livelihood capital level is 0.4792, and according to the mean values, the various types of
livelihood capital are ranked as human capital (0.1292) > natural capital (0.1053) > financial
capital (0.0950) > physical capital (0.0778) > social capital (0.0719). In terms of the structure,
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HD-type rural households are the largest group, accounting for 40.95%. Second, more than
half of the rural households are willing to pay for RHSI, and the distribution of willingness
payment amounts shows a clear polarization pattern. The proportion of rural households
with both high (CNY 71~100 range) and low (CNY 1~20 range) willingness payment
amounts is high. The average willingness payment amount is CNY 14.48~28.32 per month.
Third, the livelihood capital level and structure significantly affect the rural households’
WTP for RHSI. Both the total livelihood capital level and the classification level (natural
capital, human capital, financial capital, and social capital) significantly positively affect
the rural households’ WTP. The ND type and FD type both significantly and positively
affect the rural households’ WTP, and the HD type has a significant positive effect on the
willingness payment amount.

The above conclusions reflect that livelihood capital is an essential factor affecting the
rural households’ WTP for RHSI. Improving rural households’ livelihood capital stocks in
multiple dimensions can help to enhance the rural households’ WTP for RHSI. However, it
takes a great deal of resource investment and a long time to improve the livelihood capital
stocks of rural households, so comprehensively improving rural households’ livelihood
capital is a long-term project. Due to the mobility and substitution differences among the
various types of rural households’ livelihood capital, it is of great practical significance to
discuss how to enhance rural households’ WTP by optimizing the structure of livelihood
capital. This study analyzes the effects of the livelihood capital level and structure on
rural households’ WTP for RHSI, which not only helps us to understand the current weak
links in rural households’ livelihood capital accumulation, but also helps to explore a
breakthrough to enhance rural households’ WTP for environmental governance. This study
also provides policy guidance for implementing an RHSI payment system and improving
the effectiveness of RHSI projects. Based on the above findings, this study proposes the
below policy recommendations.

First, the multi-dimensional rural household livelihood capital level should be en-
hanced, and the role of livelihood capital in influencing rural households’ WTP for RHSI
should be emphasized. Thus, the natural conditions of different regions should be consid-
ered, and the moderate-scale operation of farmland should be encouraged through land
transfer and other methods to optimize rural households’ natural capital. Great efforts
should be made to provide village cadres and rural households with RHSI training and
to enhance their civilization and health awareness for co-building a beautiful countryside
through publicity and education, thereby enhancing the rural households’ human capital.
A long-term mechanism should be established to increase the rural households’ income
and consolidate poverty alleviation achievements, and importance should be attached to
the construction of social security and financial services in rural areas so as to increase
rural households’ financial capital. Finally, special attention should be paid to RHSI-related
institutional creation and policy guidance to enhance the government’s credibility and the
constraint force of relevant policies and regulations, thereby enhancing the rural households’
social capital.

Second, the structural allocation of rural households’ livelihood capital should be
optimized to give full play to the integration effect of livelihood capital. To this end,
the first aim is to clarify the advantages and disadvantages of different rural households’
livelihood capital in different regions, and then to formulate differentiated policies, thereby
enhancing their WTP for RHSI. The second aim is to improve the level of rural households’
comprehensive livelihood capital by taking advantage of the substitution between various
types of livelihood capital to compensate for the deficiencies caused by weak livelihood
capital with rural households’ own strong livelihood capital. For example, when rural
households have sufficient financial capital but lack a labor force, they are suggested to
develop mechanized production services; when rural households have superior natural
capital but low agricultural operation income, they are suggested to develop ecological
agriculture or leisure agriculture so as to broaden their income channels. Only in this way
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can rural households make full use of their own advantages to effectively strengthen their
capacity, eventually increasing their WTP for RHSI.
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