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Abstract: The United Nations’ Sustainable Development Goals (SDGs) focus on reducing inequality
while promoting economic growth, environmental protection, and access to critical services. The
latest Multidimensional Poverty Index report shows that Thailand’s Multidimensional Poverty
Index has decreased. This study analyzes factors that significantly affect the increase in sustainable
livelihood potential development based on 37 indicators determined from a relevant questionnaire.
The sample size was 17,536 households from 3612 villages and 193 districts, covering 20 provinces
of Thailand, which is a region with a low Human Achievement Index (HAI). The data are analyzed
and processed using structural equation modeling (SEM) statistical methods in order to confirm the
factor structure and indicate the appropriateness of the empirical data according to the required
criteria. It is found that sustainable living potential development includes 5 dimensions based on
37 indicators in Thailand, with natural capital being the most important, followed by human capital,
financial capital, social capital, and physical capital. This research is expected to help community
leaders or local agencies to prioritize projects or activities that improve the quality of life of people in
each locality, including evaluating policies and various interventions, thus enabling the explanation
of phenomena and statistical measurements.

Keywords: factor analysis of poverty alleviation; sustainable livelihood; spatial analysis; information
on multidimensional poverty index

1. Introduction

The United Nations’ Sustainable Development Goals (SDGs) are essential for reducing
poverty and are designed to be integrated and mutually reinforcing. These goals focus
on several issues, including reducing inequality as well as promoting economic growth,
environmental protection, and access to essential services. The poverty situation in the
context of the SDGs is a complex and multi-faceted issue. Poverty affects many aspects of
people’s lives, including access to education, medical care, housing, and other basic needs.

A total of 17,536 secondary data samples adhering to the Taro Yamane formula were
selected to assess the specified conditions of low-income family households. The data
were collected by the Ministry of Higher Education, Science, Research, and Innovation
(MHESI) in 2021-2022 for a total of 20 provinces in Thailand, comprising a group of
regions characterized by a low Human Achievement Index (HAI). The data were analyzed
and processed using structural equation modeling (SEM) statistical methods, including
correlation and confirmatory factor analyses, in order to confirm the factor structure and
indicate the appropriateness of the empirical data (Chi-square < 2, p-value > 0.05, CFI > 0.95,
GFI > 0.95, AGFI > 0.95, RMSE < 0.05, RMR < 0.05, SRMR < 0.05).

A statistical analysis method was used to develop a forecasting model to increase the
potential of sustainable living capital, allowing for analysis of the factors that significantly
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affect the increase in living capital. Through the consideration of a number of variables,
the data collected using relevant questionnaires included at least 37 indicators (observable
variables). The results are expected to help community leaders or local agencies, enabling
them to assess the sustainability of projects or activities designed to improve the quality of
life of people in each locality and evaluate policies and interventions numerically using the
associated findings and phenomena.

This paper includes an introduction and hypothesis, a review of the related literature,
the research methodology and procedures, and a sample. The results of data analysis using
statistical methods are described in terms of mean values, correlations, confirmatory factor
analysis, and structural equation modeling. A summary of the data analysis results, an
interpretation of the results, and a description of potential applications are included in this
study (Figure 1).
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Figure 1. The conceptual framework of factor analysis for poverty alleviation in Thailand.
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2. Literature Review
2.1. Multidimensional Poverty Index (MPI)

The Multidimensional Poverty Index report published on 17 October 2022, titled
“Unpacking Deprivation Bundles to Reduce Multidimensional Poverty” was created by
the United Nations Development Program (UNDP) in collaboration with the Human
Resources Development and Poverty Alleviation Project. Oxford University’s Human
Resources Development and Poverty Alleviation Initiative (OPHI) reported that 1.2 billion
people in 111 developing countries around the world live in acute multi-dimensional
poverty. Oxford University used 10 important issues as indicators, including nutritional
status, child mortality, years of schooling, and school attendance. In this report, Thailand’s
Multi-dimensional Poverty Index decreased to 0.002.

Multi-dimensional poverty measurement methods are currently being used in relevant
assessments. Reflecting how well-being varies according to the indicators and effects of
poverty factors [1], these methods generally focus on analyzing poverty factors rather
than reflecting the enhancement or improvement of existing living factors [2], including
changes aimed at achieving environmental sustainability [3]. Assumptions and conflicting
objectives sometimes arise upon comparison with other well-being measurements, such as
sustainable development and public health [4]. Therefore, this study reviews studies in
the existing literature that have considered a different perspective on poverty based on the
Sustainable Livelihood Framework Approach.
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2.2. Sustainable Livelihood Framework (SLF)

In the early 1990s, the Sustainable Livelihood Approach (SLA) and the Sustainable
Livelihood Framework (SLF) emerged as methods, frameworks, and theories for field-
work. Prioritizing academics and applications, SLA is a shared position that values local
knowledge obtained through engaging with local people [5]. Moreover, although SLA is
not a method, it can be used in Rapid Rural Appraisal (RRA) evaluations and innovative
methodologies such as Participatory Learning and Action (PLA). SLA became widespread
in the 1990s, with its theoretical origins based on Sen’s (1985) capability approach, which
focuses on the individual as a site for development [6].

2.2.1. Vulnerability Context

The context of vulnerability of low-income households includes trends, panic, and
seasonal aspects of poverty [7]. The COVID-19 pandemic reduced incomes and affected
the health and resilience of households and assets [8-12] Environmental changes, such as
climate change, are another part of the context of vulnerability [7]; for example, vulnera-
bility to environmental disasters such as landslides [13]. Households have various living
assets, which may be used to escape poverty [14]. These are divided into human capital,
social capital, financial capital, natural capital, and physical capital, and education has
been identified as one of the most vital life assets [8,11,15-19]. Health is another aspect of
human capital that is considered an asset in life [18]. Social capital is an asset for living
and is generally considered helpful in reducing poverty [19,20]. Generosity in society is
another relevant life asset, as are demographic factors such as family size and composi-
tion [16,19-21]. Race and ethnic diversity are possible sources of social capital. Although
dependent on the context and other social factors [19,22], financial capital and economic
resources—including income, accumulated wealth, and ownership of a house—affect fam-
ily resources and resilience [11,21]. Assets for reducing risk, such as insurance, are also
crucial for livelihoods [23]. In terms of natural capital, many types of natural assets are
relevant to the livelihoods of individuals, such as access to water [24], access to green space
for production and recreational needs [10], and access to agricultural resources, including
equipment and supplies, labor, knowledge [25], and physical capital. Household energy
efficiency can also be considered a livelihood asset affecting energy poverty [12,26]. Access
to grid energy is considered a life asset owing to its direct impacts on energy availability
and indirect effects such as access to refrigeration [27,28].

Many countries exhibit spatial trends in various poverty indicators, such as regional
variation or differences between rural and urban communities [17,27,29-31]. For example,
in India, eastern and northeastern states are more vulnerable to energy poverty [29],
whereas energy poverty in Africa can occur in both rural and urban areas. Patterns vary
depending on the country [30]. This pattern is not observed for food insecurity, which is
observed in both urban and rural areas [27]. Therefore, patterns vary across countries and
poverty contexts. This can be challenging to assess owing to overlapping risk patterns,
which are influenced by factors such as the migration of risk groups between areas [32].

2.2.2. Livelihood Assets

With regard to human capital, at the individual level, households have various liveli-
hood assets that they may use to escape poverty [14]. These assets can be divided into
human, social, financial, natural, and physical capital. Education is one of the significant
livelihood assets identified in previous studies [8,11,15-19]. Health is another aspect of
human capital that can be considered a livelihood asset [18]. Social capital is another
general livelihood asset associated with poverty reduction [19,20] and social integration.
Demographic factors such as family size and composition are also relevant [16,19-21].
Ethnicity and ethnic diversity are potential sources of social capital, although this is highly
contextual and contingent on other social factors [19,22], such as financial capital. Eco-
nomic resources including income, accumulated wealth, and home ownership affect family
resources and resilience [11,21]. Risk reduction assets, such as insurance, are also crucial for
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livelihoods [23]. Several types of natural capital assets are relevant to livelihoods, including
access to water [24], access to green space for productive and recreational needs [10], and
access to farming resources, including equipment and supplies, labor, and knowledge [25].

Physical capital and household energy efficiency can also be considered livelihood
assets that affect energy poverty [26,33]. Access to grid energy may be considered a
livelihood asset owing to its direct impact on energy availability and indirect effects (e.g.,
access to refrigeration) [27,28].

2.2.3. Policies, Institutions, and Processes

In general, policies to support sustainable poverty reduction should be implemented
with a pro-alleviation stance, including programs such as agricultural insurance, universal
health insurance, and disaster risk management [14]. Such policies must be accessible
for low-income people, maintaining political access even without telecommunication
infrastructure [34].

Policies for poverty eradication have had mixed effects. In China, land consolidation
programs were poverty-reducing, although some were more effective than others [35].
Protective policies, such as those used to address COVID-19 in China, can mitigate the
impact of shocks and help to replenish depleted livelihood assets [12]. Educational policies
can be effectively used to help educators meet the needs of their students in poverty [36,37].
Transport infrastructure policies can increase transport accessibility, although the effects
may not be as significant as their proponents claim [38]. Renewable energy policies may also
address poverty, although these policies have only been routinely effective in Europe [33].
However, other procedures may hinder livelihoods, such as China’s poverty alleviation
resettlement policy, in the context of which many people have struggled to integrate
culturally, socially, and psychologically [20]. Marketization policies—which aim to remove
government monopolies—have inverted effects, reducing poverty only up to a point [39].
Thus, the actual effectiveness of government strategies and policies is mixed.

There are other comprehensive policies and institutions that may affect livelihoods.
In general, financial development is a factor in poverty [40], as are constraints on infras-
tructure, industry and human resource development, and industry policies [41]. Grid
infrastructure reliability and coverage is a systemic policy factor in energy poverty, even in
areas with full electrification [28,30,41]. Government economic policies, such as encourag-
ing foreign direct investment (FDI) and promoting natural regional economic development,
are other institutional factors affecting energy poverty [40,41]. Foreign aid policies also
have a localized energy poverty reduction effect through transmission mechanisms such as
education, economic growth, and income poverty reduction [37].

There are limits to the impact that government policy may exert on poverty eradication,
including government and political support, financial limits on the country’s tax base and
conflicting needs, resource mobilization capacity, and a political environment that supports
such policies [42,43]. Policies must also balance conflicting interests, as those encouraging
overall economic growth may negatively affect local communities [44]. There may also be
unintended consequences of other policies on poverty reduction, such as COVID-19 cash
transfer policies, which inadvertently excluded some recipients in poverty [8], or watershed
management policies that constrain water resources for low-income communities [24]. Thus,
government policies and institutions cannot fully control poverty reduction or livelihoods.

2.2.4. Livelihood Strategies

Livelihood strategies are often diversified, with clear choices driven by the envi-
ronment, individual preferences, risk perception, and available livelihood assets [12,25].
Agriculture—including subsistence farming and cash cropping—is a primary and diver-
sified livelihood strategy worldwide [7,44]. Other systems depend on natural resources,
such as mining in Colombia [45]. These strategies may be adapted to address issues such
as climate change or short-term and seasonal challenges [7].
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Livelihood strategies may also be used to address specific short-term and long-term
needs. The use of alternative fuels, such as wood, biomass, or other solid fuels, is a common
seasonal and short-term livelihood strategy used to address energy poverty [28,46—48].
Cost reduction through energy conservation or even under-use is widespread [26,49]. In the
long term, educational strategies may also be used, including educating children, preparing
children for school, and spending resources on child health [15,50].

2.2.5. Livelihood Outcomes

Livelihood outcomes, which depend on the abovementioned components, can have
mixed effects. Educational and child development strategies positively impact family
poverty and help to secure multi-generational livelihoods [15,50,51]. Sustainable livelihood
outcomes also affect long-term income, wealth accumulation, and migration aspirations [7].
However, strategies such as mining and unsustainable agricultural practices may not affect
poverty or may even increase it [25,45]. Short-term strategies such as solid fuel use can
negatively affect air quality, cause burns and injuries, and ultimately affect mental and
physical health and life satisfaction [28,47,48]. Thus, not all livelihood outcomes are equal
with respect to their effect on poverty.

In summary, several factors influence a household’s level of poverty and its ability to
escape poverty, such as gender dynamics, social mores, the caste system, and prevailing
religious beliefs affecting a household’s survival. Access should be provided to resources
including credit and finance, market access and employment opportunities, safe drinking
water for health services, and environmental education resources such as land and ecosys-
tem services. Poverty analysis models also consider how these resources are connected
and integrated. These frameworks are typically based on the following critical elements.
(1) Assets: The resources that people have access to, including physical, financial, human,
and social capital. (2) Vulnerability: The factors that make people vulnerable to shocks,
such as poverty, conflict, climate change, and economic instability. (3) Livelihood strategies:
The techniques that people use to make a living, such as farming, fishing, or working in the
informal sector. (4) Livelihood outcomes: The results of people’s livelihood strategies, such
as improved health, education, and income. (5) Context: The environment in which people
live, including local policies and institutions and the global economy.

2.3. Analytic Framework
2.3.1. Structural Equation Modeling (SEM)

Structural equation analysis or exploratory structural equation modeling (ML-ESEM)
is a method of statistical analysis that uses statistical modeling. This exploratory structural
equation model is a measurement model that uses an advanced algorithm that aims to
examine the structure of a variable with several multi-component facilities. Furthermore, it
explores the relationship between construct or latent variables and indicators of variables,
called observed variables, through the concept of the structural equation model.

Structural equation modeling (SEM) is a popular statistical technique for testing
theories in various academic fields. It is a multivariate method of statistical analysis that
measures latent constructs, which are identified through factor analysis, and estimates
the path of hypothesized relationships between constructs. Overall, SEM has two main
advantages: (1) it allows for the estimation of series but is independent of the equations;
and (2) it can incorporate latent variables into the analysis and consider measurement error
in the estimation process. In other words, SEM is a statistical technique that creates a model.
In the study titled “Measurement and Structural Modeling to Address Complex Behavioral
Relationships”, Hershberger examined the growth and development of structural equation
modeling from 1994 to 2001, concluding that SEM is a prominent method for analyzing
multivariate data. Many journals published articles describing SEM approaches and
multivariate techniques, and SEM remains the most refined and broad technique for the
purpose it serves. The explanatory scope and statistical power of model testing can be
extended through the use of a single comprehensive structural equation [52].
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2.3.2. Confirmatory Factor Analysis (CFA)

In factor analysis techniques, the measurement model is a statistical model that sim-
ulates the theoretical relationship between latent and observed variables. Using psycho-
logical construct variables as observable variables or behaviors, researchers can determine
the operational definition and develop a measurement question for academic variables. In
this measurement model, the variance of the obtained score is divided into two parts: the
theoretical measurement variance and the measurement error variance. The results of this
measurement model analysis will indicate whether each observed variable measures the
latent variables well or not, which can be determined from the component weight (Lambda)
or the standard component weight.

CFA (Confirmatory Factor Analysis) is a widely used analytical method [52] and is a
structural equation modeling (SEM) approach that was first introduced by Anderson and
Gerbing [53]. CFA helps researchers correct measurement errors while estimating multiple
dependent relationships. It can be used to isolate the method variance arising from different
sources. Relationships between constructs and related indicator items were calculated
using maximum likelihood estimation in the work of Joreskog and Sorbom. Hair, Black,
Babin, Anderson, and Tatham proposed an approach considering the covariance-isolated
variance and error variance, in which the main criterion for the accuracy of a measurement
model is the difference between the observed and estimated covariance matrices obtained
from actual data and the hypothesized model, respectively [54].

Confirmatory factor analysis has other advantages. Confirmatory Factor Analysis
(CFA) includes effectively verifying the structural validity of the measurement results
obtained using a particular instrument. Exploratory structural equation modeling is a
statistical technique that is suitable for studying the structure of multi-component variables,
as it provides an effective measurement model that is consistent with empirical data. In
particular, it can enhance the discriminative validity between elements and accurately
reflect the nature of the data [55].

3. Materials and Methods
3.1. Materials and Research Areas

Poverty generally refers to people being unable to meet the basic needs of their
livelihood. The basic needs of their livelihood can be variable. For example, the standard
of living for people at present is that they must have food that contains nutrients from the
five food groups, full meals, a place to live and sleep that is clean and strong, a career and
income, and stability (i.e., able to live without working for at least three months).

This study used secondary data from low-income households, obtained using a 58-item
questionnaire on the living conditions of low-income households issued by the Ministry of
Higher Education, Science, Research, and Innovation (MHESI) in 2021-2022. The question-
naire was distributed in a group of regions with the lowest Human Achievement Index
(HAI) in Thailand, and data were obtained for more than 241,512 households (or more than
1 million people). For sample selection, a combination of actual and stratified sampling was
used to ensure the scientific nature and reliability of the survey. The final sample size was
17,536 households from 3612 villages and 193 districts covering 20 provinces of Thailand.

These data can be used to evaluate the individual elements that constitute poverty
and their relative importance with respect to one another. The contents of the questionnaire
were divided into three areas: (1) human capital, focusing on data at the individual
level of members of the target households, and social capital, focusing on information
at the community level related to or affecting the target household; (2) physical and
financial capital, focusing on household-level data; and (3) natural resource capital. The
questionnaire consisted of two main parts. The first addressed fundamental information
about the household and the survey team, and the second addressed the capital base of
the sample household. The survey was further divided into 7 subsections according to the
37 indicators, with a total 58 questions.
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Part 1: Human Capital Indicators, 16 questions on the age, gender, health, social wel-
fare, education, work status, occupation, vocational skills, and average income (analyzed
as financial capital) of household members.

Part 2: Physical capital indicators, 16 questions on housing, hygiene in the home,
facilities in the house, drinking water, used water, arable land (analyzed together with
natural capital), transportation routes, awareness of information, and use of information
technology.

Part 3: Financial Capital indicators, six questions on income, source of income, expen-
diture, savings, debt, credit, and assets.

Part 4: Indicators of Natural Capital, five survey questions on subsistence resources
(these aid in the analysis of a career/income disaster).

Part 5: Social Capital Indicator, 10 questions on community activity participation,
helping each other in the community and following the rules and regulations for living
together, community conflict management, knowledgeable people in the community, and
involvement in the community.

Part 6: Opinions on the problems and impacts of the infectious disease COVID-19 and
unrest in the three southern border provinces, two questions.

Part 7: Opinions and suggestions, three questions (Figure 2).
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Figure 2. Hypothesis model for a structural equation model.

3.2. Methodology and Variables

Data analysis involved converting questionnaire responses into values, dividing them
into groups, and calculating averages for each group.

The poverty level was determined based on the average score of each group. The 37
indices were divided into five dimensions. Confirmatory factor analysis was performed to
check the first-order model, and second-order confirmatory factor analysis was conducted
to adjust the model (Figure 3).

Step 1: This step involved converting all 58 questionnaire answers (variables) into
scores of 1, 2, 3, or 4 and grouping values according to the specified conditions by dividing
questions into groups according to the 37 indicators. The answers and questions in the
same index group were averaged to represent each index.

X=M,==-) X

In statistics, “Mean” refers to the average of a set of numbers. It is calculated by adding
all the numbers in a set and dividing the sum by the total number of values.
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Figure 3. Observed variables diagram of sustainable livelihood potential development in the case of
Thailand.

Step 2: The 37 indicators were divided into 5 dimensions according to the sustainable
livelihood framework and the mean value was calculated for each group. Each index was
given the same weight in each group (Table 1).

Table 1. Poverty level divided into four groups using the mean value of the indicator.

Group Symbol Description Mean (x)
Group 1 Red The households with the most poverty. 1.00-1.75
Group 2 Orange The households with relatively low income. 1.76-2.50
Group 3 Yellow The households that are at risk of being impoverished.  2.51-3.25
Group 4 Green The households that have relatively good lives. 3.26—4.00.

Step 3: The relationship between the variables in each dimension was calculated.
Confirmatory factor analysis was performed in the first-order model by separating the
calculations into five groups. A statistical method was used for correlation and confirmatory
factor calculation. The factor structure was checked and the model was adjusted using the
Mplus statistical program.

X(x; — x) (yz Y)
\/Z (x; — x y)2

“Correlation” refers to the relationship between two variables. It measures the strength
and direction of the relationship between two variables. The correlation coefficient is a
numerical value that ranges from —1 to 1, where —1 means a perfect negative correlation, 0
means no relationship, and 1 indicates a perfect positive correlation.

Step 4: The correlation values for 37 indicators were calculated and a first-order
confirmatory factor analysis was performed by separating the calculations for the five
dimensions. Then, a second-order confirmatory factor analysis was conducted using
correlation and confirmatory factor analysis methods. The Mplus statistical program was
used to check the factor structure and adjust the model.

4. Results

The experimental results and the statistical analysis were classified according to the
data from the 17,536 households. Statistical methods, including correlation and confirma-
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tory factor analyses, confirmed the factor structure and indicated the appropriateness of
the empirical data. The Mplus statistical program was used to verify and fit the model

(Tables 2 and 3, Figures 4-10).

Table 2. The poverty level of the livelihoods of 17,536 households divided into four groups.

Capital of SLE. Group 1 Group 2 Group 3 Group 4

C1: Human capital 95 9997 7407 37

C2: Physical capital 187 13,772 3577 0

C3: Financial capital 5205 7614 4068 649

C4: Natural capital 4378 12,962 196 0

C5: Social capital 8450 7509 1557 20
Human Capital

Social Capital

Natural Capital

Physical Capital

Financial Capital

Mean+SD -~ Mean-SD <% Mean A Average of SLF.

Figure 4. The five-dimensional capital information obtained from the calculation.
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Figure 5. Data for the sample population separated by age and sex.
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Table 3. The criteria for analyzing and grouping the 17,536 households into four groups.

Capital of SLE. Variable Index Mean (x) Groupl Group2 Group3 Group4
Sustainabl C1 = Human Capital 2.463 95 9997 7407 37
L oo C2 = Physical Capital 2318 187 13772 3577 0
o C3 = Financial Capital 2.028 5205 7614 4068 649

© C4 = Natural Capital 1.887 4378 12,962 196 0
C5 = Social Capital 1.797 8450 7509 1557 20
C11 = Highest education 2.591 1085 6544 8005 1902
C12 = Educational status 1.324 14,912 2501 120 3
Human Capital C13 = Careers and professional skills 2.132 0 15,511 1324 701
(C1) C14 = Average monthly income 2.533 1332 7078 7178 1948
C15 = Health 3.752 57 263 1341 15,875
C16 = Government welfare 1.910 7056 7420 2933 127
C21 = Home ownership 2.793 515 2596 14,425 0
C22 = Housing conditions 1.980 8224 1427 7885 0
C23 = Hygiene in the home 3.036 28 2107 1988 13,413
C24 = Electrical system/waterwork/equipment 2.084 1347 15,460 729 0
C25 = Roads/public paths into residential area 2.263 6129 2263 8994 150
Physical Capital C26 = Communication channel, speed, accuracy 2.885 360 2066 14,331 779
(C2) C27 = Information sources related to
N . . 2.266 6095 1310 9496 635
livelihood and income generation
C28 = I._Is.mg digital techl?olo.gy to benefits 1.000 6095 1310 9496 635
living and generating income
C31 = Average annual household income 2.533 8570 0 0 8966
Fi ial Capital C32 = Average annual household expense 1.435 14,988 0 0 2548
manc(la) 4Pt (33 = Savings 2134 10,905 0 0 6631
C34 = Debt 1.773 10,509 0 7027 0
C35 = Property for occupation 1.634 13,657 0 502 3377
C41 = Stability of workplace 1.111 15,930 1386 84 136
C42 = Using water for agriculture 1.212 15,491 364 1681 0
C43 = Workplace problems 3.262 3438 266 2081 11,751
C44 = Roads/ public paths into workplace 2.263 6129 2263 8994 150
Natural Capital C45 = Using natural resources for sustenance 1.607 6880 10,656 0 0
(C4) C46 = Using natural resources to generate income 1.941 1529 15,753 0 254
C47 = Housing in natural disaster area 1.752 4341 13,195 0 0
C48 = Workplace in natural disaster area 2.370 1333 12,258 57 3888
C51 = Participating in group activities 1.856 9333 4426 741 3036
C52 = Participating in community activities 1.856 9333 4426 741 3036
C53 = Helping each other when in trouble 1.375 13,066 2367 2087 16
C54 = Rules or regulations for a community 1.931 8098 2538 6900 0
C55 = Compliance with rules, regulathns, 3290 4148 0 0 13,388
and agreements for the community.
. . C56 = Community conflict management 1.487 8983 8553 0 0
Social Capital C57 = Having a knowledgeable person for
(C5) = 5 wiedgeable pers 1721 12,851 459 479 3747
development in the community
C58 = Using a knowledg.eable person 1.000 17,536 0 0 0
to solve problems in the community
C59 = Having the necessary experience to solve 1.823 8429 5674 1524 1909
problems
C510 = Having the necessary experience to 1.892 9509 2757 2922 2348

participate in community management
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Figure 6. Results calculated for the observed human capital variables.
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Figure 7. Results calculated for the observed physical capital variables.
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Figure 9. Results calculated for the observed natural capital variables.
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Figure 10. Results calculated for the observed social capital variables.

4.1. Results of Data Analysis for the First-Order Confirmatory Factor Analysis (CFA)

The results obtained in consideration of the sustainable livelihood framework for each
province included average scores of between 1.91 and 2.28, which were obtained using
following criteria for analyzing and interpreting data. The Table 4 show that the Overall
Sustainable Livelihood Framework (x = 2.10) is group 2. The results for the sustainable
living dimensions in each part were in the order of human capital (x = 2.46) and physical
capital (x = 2.32), followed by financial capital (x = 2.03), natural capital (x = 1.89), and social
capital (x= 1.80), when considering the definition of a relatively low-income household.

Table 4. Statistical analysis of the Sustainable Livelihood Framework.

Z
e

Provinces

Sample Size

Mean (x): The Level of Livelihood Capital (1-4)

Human

Physical

Financial

Natural

Social

(Households) Capital Capital Capital Capital Capital Average

1 Chai Nat 588 2.54 241 2.06 1.91 1.70 2.12
2 Nakhon Ratchasima 725 2.61 2.38 2.05 1.89 1.70 2.13
3 Kalasin 729 2.41 2.30 1.75 1.93 1.95 2.07
4 Mae Hong Son 738 241 2.20 1.80 1.59 2.18 2.04
5 Narathiwat 769 2.47 2.38 2.11 1.96 1.72 2.13
6 Surin 844 2.29 2.08 2.10 1.67 1.65 1.96
7 Amnat Charoen 865 2.29 2.10 213 1.45 1.56 1.91
8 Phatthalung 868 2.65 243 222 1.99 1.76 2.21
9 Sisaket 883 2.36 2.20 2.04 1.88 1.72 2.04
10 Pattani 886 243 2.34 1.97 1.89 1.45 2.02
11 Sakon Nakhon 923 2.39 2.19 2.13 1.89 1.68 2.05
12 Lampang 930 2.55 2.44 1.88 2.12 2.05 221
13 Yala 952 2.57 2.45 1.82 2.18 1.83 2.17
14 Roi Et 962 2.58 2.45 222 2.02 2.12 2.28
15 Buriram 965 2.50 243 2.19 2.03 2.08 2.24
16 Loei 968 2.48 242 2.06 1.87 1.82 2.13
17 Mukdahan 983 2.34 2.10 1.99 1.72 1.53 1.94
18 Yasothon 985 2.30 2.13 2.00 1.77 1.57 1.96
19 Phitsanulok 993 2.49 2.45 1.94 2.09 1.98 2.19
20 Ubon Ratchathani 980 2.61 2.46 2.06 1.80 1.87 2.16

Overall 17,536 2.46 2.32 2.03 1.89 1.80 2.10

A thorough explanation of the map symbols used in Figure 11 (for the results of spatial

data analysis of sustainable livelihood dimensions in the Figure 12).
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Figure 12. Results of spatial data analysis for the sustainable livelihood dimensions.

4.1.1. Human Capital

The confirmatory factor analysis (CFA) results for human capital were obtained using
the Mplus program. The Model Fit Measures of human capital were as follows: Chi-
square = 2.418, df =1, p = 0.120, CFI = 0.999, TLI = 0.993, RMSEA = 0.01, and SRMR = 0.00.
According to the required criteria, the Goodness of Fit Index (GFI), CFI, and TLI were
more significant than 0.95, and the RMSEA and RMR confirmatory factor analysis (CFA)
results were lower than 0.05. Therefore, human capital consists of four components, where
the three most essential components are (C13) careers and occupational skills to generate
income, (C11) highest level of education, and (C16) good health.

The lost indicators were C12 and C14, with correlation coefficients of 0, which means
that these index variables are not correlated with the dimensions of human capital (Tables 5
and 6, Figure 13).

Table 5. Correlation coefficients and standard deviations of the observed human capital variables.

Variable C11 C13 C15 C16
C11 1

C13 0.231 1

C15 0.110 0.005 1

Cl6 ~0.024 ~0.063 —0.012 1
Standard 0.596 0.387 0.411 0.538
deviation

Table 6. Results of confirmatory component analysis of human capital obtained using the

Mplus program.
Observed Variable Coefficient (3) Standard Error (S.E)  R-Squared (R?)
cn 0.289 0.047 0.084
C13 0.800 0.129 0.639
C15 0.007 0.010 0.000
C16 —0.079 0.015 0.006

Chi-square = 2.418, df = 1, p-value = 0.120, CFI = 0.999, TLI = 0.993, RMSEA = 0.01, SRMR = 0.00.
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Figure 13. Model for measuring the components of human capital.

4.1.2. Physical Capital

The confirmatory factor analysis results for physical capital were obtained using
the Mplus program. The Model Fit Measures of physical capital were as follows: Chi-
square = 8.979, df =4, p = 0.06, CFI = 0.997, TLI = 0.989, RMSEA = 0.01, and SRMR = 0.01.
According to the required criteria, the Goodness of Fit Index (GFI), CFI, and TLI were
more significant than 0.95, and the RMSEA and RMR were lower than 0.05. Therefore,
physical capital consists of six components, where the three most essential components are
(C23) hygiene in the home, (C22) roads/public paths and residential entrance, and (C25)
electrical system/waterworks/information equipment.

The lost indicator was C27, with a correlation coefficient of 0, which means that this
index variable is not correlated with the dimensions of physical capital (Tables 7 and 8,
Figure 14).

Table 7. Correlation coefficients and standard deviations of the observed physical capital variables.

Variable C21 C22 C23 C24 C25 C26
21 1

2 ~0.106 1

23 0.062 —0.158 1

24 0.148 —0.074 0.086 1

25 0.016 ~0.092 0.111 0.081 1

26 ~0.014 0.006 0.032 ~0.013 0.043 1
Standard -, 0.958 0.439 0.221 0.773 0.481
deviation

Table 8. Results of confirmatory component analysis of physical capital obtained using the

Mplus program.
Observed Variable Coefficient (3) Standard Error (S.E)  R-Squared (R?)
C21 0.127 0.016 0.016
C22 —0.360 0.017 0.130
C23 0.442 0.020 0.195
C24 0.199 0.014 0.040
C25 0.248 0.014 0.061
C26 —0.029 0.019 0.001

Chi-square = 8.979, df = 4, p-value = 0.06, CFI = 0.997, TLI = 0.989, RMSEA = 0.01, SRMR = 0.01.
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Figure 14. Model for measuring the components of physical capital.

4.1.3. Financial Capital

The confirmatory factor analysis (CFA) results for financial capital were obtained
using the Mplus program. The Model Fit Measures of financial capital were as follows: Chi-
square = 3.288, df = 1, p = 0.069, CFI = 0.997, TLI = 0.984, RMSEA = 0.01, and SRMR = 0.00.
According to the required criteria, the Goodness of Fit Index (GFI), CFI, and TLI were more
significant than 0.95, and the RMSEA and RMR were lower than 0.05. Therefore, financial
capital consists of four components, where the three most essential components are (C35)
property for occupation, (C31) average annual household income, and (C34) debt.

The lost indicator was C32, with a correlation coefficient of 0, which means that this
index variable is not correlated with the dimensions of financial capital (Tables 9 and 10,
Figure 15).

Table 9. Correlation coefficients and standard deviations of the observed financial capital variables.

Variable C31 C33 C34 C35
C31 1

C33 0.088 1

C34 0.049 0.002 1

C35 0.160 0.054 0.107 1
Standard 1.500 1.455 0.624 1.202
deviation

Table 10. Results of confirmatory component analysis of financial capital obtained using the

Mplus program.
Observed Variable Coefficient (3) Standard Error (S.E.)  R-Squared (R?)
C31 0.262 0.023 0.069
C33 0.085 0.014 0.007
C34 0.176 0.016 0.031
C35 0.612 0.051 0.374

Chi-square = 3.288, df = 1, p-value = 0.069, CFI = 0.997, TLI = 0.984, RMSEA = 0.01, SRMR = 0.00.
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Figure 15. Model for measuring the components of financial capital.

4.1.4. Natural Capital

The confirmatory factor analysis (CFA) results for natural capital were obtained using
the Mplus program. The Model Fit Measures of natural capital were as follows: Chi-
square = 5.525, df =2, p = 0.063, CFI = 0.999, TLI = 0.997, RMSEA = 0.01, and SRMR = 0.00.
According to the required criteria, the Goodness of Fit Index (GFI), CFI, and TLI were more
significant than 0.95, and the RMSEA and RMR were lower than 0.05. Therefore, natural
capital consists of four components, where the three most essential components are (C44)
roads/public paths and workplace entrance, (C43) workplace problems, and (C46) using
natural resources in the area to generate income.

The lost indicators were C41 and C45, with correlation coefficients of 0, which means
that these index variables do not correlate with the dimensions of natural capital (Tables 11
and 12, Figure 16).

Table 11. Correlation coefficients and standard deviations of the observed natural capital variables.

Variable C42 C43 C44 C46
Cc42 1

C43 0.081 1

C44 0.136 0.386 1

C46 0.024 0.117 0.178 1
Standard 0.599 1.183 0.773 0.376
deviation

Table 12. Results of confirmatory component analysis of natural capital obtained using the Mplus

program.
Observed Variable Coefficient (3) Standard Error (S.E.)  R-Squared (R?)
C42 0.170 0.009 0.029
C43 0.491 0.014 0.241
C44 0.787 0.020 0.619
C46 0.227 0.010 0.052

Chi-square = 5.525, df = 2, p-value = 0.063, CFI = 0.999, TLI = 0.997, RMSEA = 0.01, SRMR = 0.00.
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Figure 16. Model for measuring the components of natural capital.

4.1.5. Social Capital

The confirmatory factor analysis (CFA) results for social capital were obtained using
the Mplus program. The Model Fit Measures of social capital were as follows: Chi-
square = 7.176, df = 4, p = 0.126, CFI = 1.000, TLI = 0.999, RMSEA = 0.01, SRMR = 0.00.
According to the required criteria, the Goodness of Fit Index (GFI), CFI, and TLI were
more significant than 0.95, and the RMSEA and RMR were lower than 0.05. Therefore,
social capital consists of six components, where the three most essential components are
(C59) experience in developing or solving community problems; (C510) participation in
community management, organizations, groups, or institutions in the community, and
(C57) knowledge of solving problems and community development.

The lost indicators were C51, C52, and C54, with correlation coefficients of 0, which
means that these index variables do not correlate with the dimensions of social capital
(Tables 13 and 14, Figure 17).

Table 13. Correlation coefficients and standard deviations of the observed social capital variables.

Variable  C53 C55 C56 Cs57 C59 C510
C53 1

C55 0.154 1

C56 0.153 0.167 1

C57 0.073 0.071 0.083 1

C59 0.242 0.098 0.158 0.310 1

C510 0.223 0.098 0.143 0.291 0.674 1
Standard ) . 1.275 0.500 1.240 0.986 1.110
deviation

Table 14. Results of confirmatory component analysis of social capital obtained using the Mplus

program.
Observed Variable Coefficient (3) Standard Error (S.E)  R-Squared (R?)
C53 0.329 0.015 0.108
C55 0.141 0.010 0.020
C56 0.211 0.011 0.045
C57 0.425 0.016 0.181
C59 0.732 0.027 0.535
C510 0.681 0.025 0.464

Chi-square = 7.176, df = 4, p-value = 0.126, CFI = 1.000, TLI = 0.999, RMSEA = 0.01, SRMR = 0.00.
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Figure 17. Model for measuring the components of social capital.

C510 ¢

4.2. Results of Structural Equation Modeling (SEM) Using Second-Order CFA

The table below provides a detailed breakdown of structural equation modeling (SEM)
utilizing second-order confirmatory factor analysis (CFA) (Tables 15 and 16, Figure 18).

Table 15. Results of SLF Structural Equation Modeling (SEM) using the Mplus program.

Latent Variable C1 C2 a3 C4 C5 2
Observed Variable B S.E. ) S.E. B S.E. B S.E. ) S.E. R
cl11 0.873 0.018 0.762
C13 0.261 0.009 0.068
C15 0.016 0.012 0.000
C16 —0.025 0.008 0.001
c21 0.088 0.016 0.008
c22 —0.388 0.016 0.150
Cc23 0.422 0.018 0.178
C24 0.156 0.013 0.024
C26 0.043 0.013 0.002
C31 0.107  0.014 0.011
C33 —0.086  0.014 0.007
Cc34 0262  0.027 0.068
C35 0480  0.050 0.230
c42 0.154  0.009 0.024
c43 0498  0.014 0.248
C46 0232 0.010 0.054
C53 0.285  0.008  0.081
C55 0.123 0008  0.015
C56 0.182  0.008  0.033
C57 0359 0007  0.129
C59 0.841 0005  0.707
C510 0.801 0005  0.642

Table 16. Results of Sustainable Livelihood Framework Structural Equation Modeling (SEM).

Observed Variable Coefficient (3) Standard Error (S.E.)  R-Squared (R?)
C1 0.819 0.018 0.670
C2 0.373 0.017 0.139
C3 0.811 0.083 0.658
C4 0.913 0.025 0.833
C5 0.649 0.008 0.421

Chi-square = 1264.980, df = 148, p-value = 0.000, CFI = 0.968, TLI = 0.950, RMSEA = 0.02, SRMR = 0.02.
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Figure 18. SEM model of sustainable living framework.

The results of the Structural Equation Modeling analysis for Sustainable Livelihood
Potential Development in the case of Thailand were obtained using the Mplus program.
The Model Fit Measures were as follows: Chi-square = 1264.98, df = 148, p-value = 0.000,
CFI = 0.968, TLI = 0.950, RMSEA = 0.02, and SRMR = 0.02. According to the required
criteria, the Goodness of Fit Index (GFI), CFI, and TLI were more significant than 0.95, and
the RMSEA and RMR were lower than 0.05. The lost indicators with correlation coefficients
of 0 (meaning that these variables are not correlated with the dimensions of the sustainable
livelihood framework in Thailand) were C12, C14, C32, C25, C27, C41, C44, C45,C47, C51,
C52, and C54.

Therefore, the sustainable living framework consists of five key components, with
natural capital being the most important, followed by human, financial, social, and physical
capital. We found the following:

(1) The three highest-weighted indicators of natural capital were (C43) workplace prob-
lems, (C46) using natural resources in the area to generate income, and (C42) using
water for agriculture.

(2) The three highest-weighted indicators of human capital were (C11) highest education,
(C13) careers and professional skills to create income, and (C16) good health.

(3) The three highest-weighted indicators of financial capital were (C35) property for
occupation, (C34) debt, and (C31) average annual household income.

(4) The three highest-weighted indicators of social capital were (C59) experience in
solving community problems, (C510) participation in community management, and
(C57) having a knowledgeable person for development in the community.

(5) The three highest-weighted indicators of physical capital were (C23) hygiene in the
home, (C22) housing problems, and (C24) condition of electrical systems /waterworks
/information equipment.

5. Conclusions and Limitations
5.1. Conclusions

The concept of this study was based on the Sustainable Livelihoods Framework,
which was created as a theory, framework, and method for fieldwork. We demonstrated
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the appropriateness of the empirical data and provided evidence for its factor structure.
The results obtained through such analyses must be communicated to local government
officials or community leaders in order to assess the feasibility of projects or activities
intended to improve the living conditions of citizens in a community. Many approaches can
be evaluated through the use of statistical methods to measure and explain the associated
occurrences and findings.

Using the indicator analysis approach, this article evaluated five dimensions—namely,
financial, social, human, physical, and natural capital—to confirm the relationships between
the indicators and the potential growth of low-income households in Thailand. In the
sustainable living paradigm, natural capital had the highest significance, with a factor
loading value of 0.913; human capital was ranked second, with a factor loading value of
0.819; financial capital had a factor loading value of 0.811, placing it third; and social capital
came in fourth place, with a factor loading value of 0.649. Finally, physical capital had a
factor loading value of 0.373, placing it last. The results obtained are as follows:

(1) The potential development of natural capital should focus on solving problems in the
workplace (0.498), encouraging the use of natural resources in the area to generate
income (0.232), and supporting the use of water for agriculture (0.154).

(2) The potential development of human capital should focus on supporting members of
low-income families to obtain higher education (0.873), promoting vocational skills
and income-generating careers (0.261), and promoting the good health of household
members (0.025).

(38) The potential development of financial capital should focus on supporting real estate
for occupations (0.482) and reducing the debt burden (0.262). Moreover, the average
annual household income should be increased (0.107).

(4) The potential development of social capital should focus on supporting the use of
experience in developing or solving community problems (0.841); promoting the par-
ticipation of administrators, organizations, groups, or institutions in the community
(0.801); and having strong community leaders. This will support the presence of
knowledgeable people to help solve problems and develop communities (0.359).

(5) The development of physical capital potential should focus on promoting and support-
ing good hygiene in homes (0.422), necessary essential utilities including electricity,
water, and information equipment (0.388), and support for ownership of housing and
land (0.156).

Most people escape poverty by moving from low- to high-productivity sectors, which
often involves internal migration or the expansion of more productive firms into low-
income areas. Although providing natural capital is important, it is not the only solution.
Having money, owning a home, and having a good social network can also reduce poverty;
however, these are often the result of having already escaped poverty or inherited wealth.
It is important to acknowledge that policy interventions should focus on reducing poverty
in a specific place and creating opportunities for people to escape poverty through other
means, such as job growth or urbanization.

5.2. Limitations and Future Research Directions

Although this study provides a conceptual framework for developing sustainable
livelihood capital potential among a sample of low-income households in Thailand, several
limitations exist.

First, although many variables influence the living capital potential of low-income
families, this research analyzed 37 indicators that affect living capital using 58 questions.
There may be limitations in evaluating other dimensions. Second, the study included only
17,536 low-income households in 3612 villages and 193 districts, covering 20 provinces
in Thailand. This may limit the generalizability of the survey results to other regions or
countries.

Finally, this study used secondary data from 58 questionnaires and grouped them into
37 indicators. Analysis of the results using the Mplus version 7 statistical data analysis
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program was necessary in order to eliminate some variables. This contradicts the facts
of subsistence capital analysis according to social science principles, and other statistical
tools such as AMOS version 28, LISREL version 11, and JAMOVI version 0.9.1.9 could be
selected to compare the full results in all dimensions.

Therefore, future research aimed at increasing the potential of household living capital
should be conducted from various dimensions through in-depth analysis. Then, the
guidance provided could be tested in sandbox areas in order to develop guidelines that are
appropriate for the context of each area.
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