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Differences in livelihood
satisfaction between ethnic
groups after selling farmland for
renewable energy power projects
in Ninh Thuan province, Vietham

Nguyen Ngoc Quang®*

Marketing Faculty, National Economics University, Hanoi, Vietnam

This study investigated the factors affecting livelihood satisfaction and the
differences between ethnic groups after selling farmland for renewable energy
power projects in the Ninh Thuan province of Vietham. Quantitative data were
collected through direct questionnaires from 294 households selling land. Factor
analysis and related tests were conducted to refine the scale and test the model,
and structural equation modeling was conducted to assess the impact of factors
on farmers’ livelihood satisfaction and compare the model between the Kinh and
ethnic minority groups. The results showed that for the Kinh, all aspects impact
livelihood satisfaction, in which economic-financial capital and natural capital
have a stronger impact; for the minority group, natural capital has the strongest
impact, and physical capital and social capital have insignificant impacts. This result
indicates the need for individual solutions suitable for each group to promote
livelihood satisfaction.
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1 Introduction

The Government of Vietnam approved the Ninh Thuan Provincial Planning for the period
2021-2030 on November 10, 2023 (1,319/QD-TTg). Toward the end of 2023, Ninh Thuan was
home to 57 renewable energy power projects (11 hydropower projects, 34 solar plants, and 12
wind power plants) with a total capacity of 3,161 MW. These renewable energy projects are
using about 5,000 hectares of land, which has mainly been converted from agriculture and
production forest land. The list of new sources approved to supplement planning will reach
about 19,010.7 MW, of which wind power is 15,454 MW, solar power is 3,400 MW, hydropower
is 144.5 MW, and other types (biomass power, waste power, geothermal power, and biogas
power) are 12 MWW; with this capacity, it is necessary to recover and convert approximately
16,959 hectares of land (about 12,163 hectares of agricultural land and 4,796 hectares of
non-agricultural land) and change the use purpose of about 13,464 hectares of agricultural
land to non-agricultural land, resulting in 24,000-26,000 people being affected. Furthermore,
Ninh Thuan’s potential power source capacity is very large, reaching 50,370 MW. Thus, the
amount of land needed for this potential could be up to more than 30,000 hectares of land. At
that time, the number of people directly affected was up to 55,000 people (1319/QD-TTg, 2023).

The livelihoods of farmers, especially those of ethnic minorities in central Vietnam, rely
mainly on agricultural cultivation, agricultural land, or productive forest land. If this land
resource is limited or lost, their livelihoods will be altered; they may have to change their
careers or suffer from unemployment (Pham et al., 2021). Research in Chongging, China,
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shows the importance of rural households choosing their livelihood
strategy as well as the minority groups having diverse livelihoods
(Mao et al, 2020). According to Abera et al. (2021), livelihood
diversification (Chewaka resettled communities in southwestern
Ethiopia) plays a decisive role in the reduction of poverty, food
preservation, and improvement of the welfare of rural communities.
The livelihoods of ethnic minority groups are also affected by climate
change, as shown in studies conducted in Kenya (Olarewaju, 2020)
and Vietnam (Tran et al., 2023); environmental studies on changes in
areas of Kenya and Cameroon (Awazi and Quandt, 2021); and studies
on the impact of management policies, such as the natural resource
management program in Zimbabwe’s community (Jani, 2022) and the
livelihood strategy approach to community-based planning and
assessment in Indonesia (Walker et al., 2001). Research on the
livelihoods of ethnic minorities combined with sustainable
development of the buffer zone of Chu Yang Sing National Park,
Central Highlands of Vietnam (Nguyen et al., 2019), shows that
people who lose agricultural land need many resources for sustainable
development, such as finance, infrastructure, and natural, social, and
human resources.

Figures in the 2023 Statistical Yearbook of Vietnam show that the
average population of Ninh Thuan in 2023 was about 601,200 people.
The average population density was 179 people/km?, unevenly
distributed and mainly concentrated in the coastal plain. The
population consisted of three main ethnic groups, namely the Kinh
ethnic group accounts for 75.6%, the Cham ethnic group for 13%, and
the Raglay ethnic group for 11%; the remaining population belong to
other ethnic groups (Statistical Yearbook of Vietnam, 2023).
Compared to other localities, Ninh Thuan is a poor province with low
and average income per capita; most people work in agriculture, and
agricultural land is considered the main source of livelihood.

Based on the above issues, this study aimed to compare the
differences in livelihood satisfaction between the majority Kinh ethnic
group and other ethnic minority groups (Cham and Raglay) and build
a sustainable livelihood model for the Ninh Thuan people when
developing renewable energy, providing solutions that bring about a
harmonious and sustainable combination of renewable energy
projects and the livelihoods of those affected by these projects.

2 Research context
2.1 Land and agricultural land in Vietnam

Vietnam’s Land Law (2013) stipulates that land, including
agricultural land, is owned by all people and managed on behalf of the
State, and that the State can conduct land use planning, land allocation,
and auctions to land users through the issuance of land use rights
certificates. In the case of forestry and agricultural land, the State
granted land use rights to all farmers from 1960 to 1993 and issued
land use rights certificates in cases where people reclaimed and
cultivated land before 1993. This law also allows forestry and
agricultural land users to have the right to use, sublease, inherit, or sell
their forest and agricultural land to others, but they do not have the
right to own the land. The division and redistribution of forestry and
agricultural land ended in 1993, when the first Land Law in Vietnam
was introduced; this is why people born after this date in rural areas
were not granted the right to use forestry and agricultural land. This
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policy fundamentally changed Vietnam’s legal land framework toward
a market economy in which individuals, businesses, and organizations
lease land from the State according to land planning. Previously
granted forestry and agricultural land still has the rights mentioned in
the first part of this paragraph. Consequently, many people born after
1993 no longer chose agriculture because they were not granted land
(Huong, 2014).

Vietnam’s agricultural land has also expanded since the 1990s,
with policies promoting domestic migration to uncultivated lands,
mountainous areas, and remote rural areas, resulting in an increase in
the total area of agricultural land by approximately 70% from 1975 to
1990. In the period from 1990 to 2000, the growth rate of agricultural
land area decreased. According to data from the General Statistics
Office, by 2023, the total area of agricultural production land reached
11.673 million hectares and forestry land reached 15.468 million
hectares, corresponding to 35.23 and 46.683% of the country’s total
land resources, with about 62 million people living in rural areas. The
average agricultural land area per capita in the year 2023 was about
0.188 hectares (Statistical Yearbook of Vietnam, 2023). Vietnam’s
agricultural production is characterized by being mainly tied to
households, with nearly 90% of the total agricultural land area;
however, the average land area per household is small, farming
methods are still outdated, and modern technologies have not been
applied according to the scale of modern agricultural farms.

In addition, owing to the implementation of the policy of equitable
land division, each household can be divided into multiple plots of
land in different locations based on differences in land quality, access
to water, and distance and time of division (Nguyen and Warr, 2020).
The fragmented status of divided land plots limits the application of
mechanized machinery in agricultural production (Ayerst et al,
2020). Since Vietnam implemented its policy of economic integration
with the region and the world, the economic structure has
fundamentally changed; the proportion of agriculture has decreased,
while industry and services have grown significantly. Consequently,
approximately 10 million hectares of land (agricultural and forestry
land) have been converted to other land types in the past three decades
(Nguyen and Warr, 2020). Thus, land resources, considered the main
livelihood of farmers, are increasingly lacking and unable to meet
farming needs. Farmers, especially ethnic minorities, have become
victims of urbanization and industrialization (York et al., 2011).

2.2 Current status of Viethamese farmers’
livelihoods after selling Forest and
agricultural land

Agricultural production creates the main source of income for
farming households; in terms of economic structure, it is also the main
economic component of Vietnam. According to data from the General
Statistics Office (GOS), although Vietnam is in the process of a strong
transition from the agricultural sector to industry and services, the
agricultural sector still accounts for 61.14% of the population, 64.25%
of households, and 65.48% of working people, and agriculture
accounts for 13.27% of the gross domestic product (GDP)
(GSO-General Statistics Office, 2021). In recent years, the agricultural
sector has experienced many positive changes, such as increased
exports of fruits and agricultural products, but Vietnamese agriculture
still has a low added value compared to the global value chain
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(Pham et al, 2021). The main reason for this situation is that
agricultural production is still spontaneous by farmers, the scale of
production is tied to households, the professional level of farmers is
still low, and material resources are limited. Laborers are mostly young
children and older adults (Vien, 2020). Agricultural production in
households is increasingly losing its importance and position in
livelihoods in the rural areas of Vietnam. However, this work is still
considered as a traditional livelihood for farmers. This viewpoint has
created the mindset of holding land for self-defense; this is the main
reason why the progression of accumulating and concentrating land
is slow and difficult, hindering the process of agricultural
industrialization (Vien, 2020).

In recent years, the rapid development of wind and solar power in
the central provinces of Vietnam has led to the conversion of large
areas of forest and agricultural land into wind and solar farms.
Consequently, farmers gradually lose agricultural land, which is the
most important factor in their livelihoods. Farmers are forced to
switch from the traditional farming activities of growing main crops
such as rice, coffee, cashew nuts, and pepper to raising poultry animals
such as chickens, ducks, and geese; livestock such as pigs, buffaloes,
cows, sheep, and goats; or raising fish. Many large-scale livestock
farms have been established (Pham et al., 2021). In recent years, many
green, smart, and environment-friendly agricultural models have
emerged, creating a trend toward sustainable agricultural development
(Nguyen and Warr, 2020).

In addition to the group of farmers converting to a modern
agricultural farm model, a number of farmers have switched to several
service and production jobs, such as taxi drivers, truck drivers,
retailers, and construction contractors. These jobs have absorbed
many agricultural workers and created occupations associated with
the urbanization process. Some other groups, due to limited
qualifications, financial resources, and often being in remote areas,
have accepted simple jobs that do not require work skills or education
but provide them with a source of employment and modest income
(Pham et al., 2021).

Vien (2020) showed that after transferring agricultural land
during the process of industrialization and urbanization, many
farmers did not have enough land for cultivation; as a result, they
lacked jobs or did not work enough hours to support themselves.
Research by Suu (2021) shows that farmers livelihoods are
unsustainable compared to the amount of agricultural cultivation on
land allocated to them by the State. Their livelihoods may not leave
them starving, but they consistently lack the income to maintain a
minimum life in urban fringe areas after agricultural land is
confiscated. In addition, during the career transition process, these
farmers face many risks such as epidemics in livestock farming and
unemployment during economic recessions (Suu, 2021).

From the view of the Asian Development Bank (ADB) (1998) and
the Government of Vietnam, appropriate policies are needed to
support households affected by land acquisition to ensure that their
living standards and income are maintained at an equivalent level or
higher than before their land was confiscated and relocated when
farmers lost agricultural land, resulting in loss of employment or
related sources of income. More specifically, policies to support
farmers need to ensure income after land recovery and sustainable
livelihoods for affected families.

According to the Department for International Development
(DIFI), livelihoods include the physical, financial, and social resources
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and support activities needed to enable farmers to earn a living (DFID
[Department For International Development], 2001). Hanstad et al.
(2004) put forward the view that a livelihood is sustainable when it has
the ability to respond and recover if affected or can enhance capacity
and assets (present and future) without eroding the base natural
resources. This viewpoint requires the development of a compensation
and support policy for farmers whose land is recovered to build
sustainable livelihoods by ensuring human, material, financial, and
natural resources in the process of converting livelihood methods to
ensure increased income for people after land recovery.

2.3 Research location

Ninh Thuan is in South Central Vietnam, with a long coastline
covering an area of over 3,350 km”. The terrain of this province is
mainly characterized by hills and mountains, with over 63.5% of the
entire area being mainly low mountains, with altitudes ranging
from 200 to 1,000 m. Its coastline length is greater than 105 km.
Semi-mountainous areas account for over 14% of the land area, and
the remaining area is coastal plain, accounting for over 22% of the
land area. The basic climatic characteristics of the province are
tropical savannah and subdeserts. The weather is hot, dry, windy,
and has strong year-round evaporation (GSO-General Statistics
Office, 2021). Combined with wind from the East Sea, Ninh Thuan
is known as a land of sunshine and wind, which are harsh for
agricultural cultivation but appropriate for building renewable
energy projects.

Ninh Thuan is a province with a small population; its gross
regional domestic product (GRDP) reached 27,320 billion VND
(equivalent to 1.2 billion USD at the 2020 exchange rate), GRDP per
capita reached 43.8 million VND (1,944 USD), and the average GRDP
growth rate was over 10% in the period 2016-2020 (GSO-General
Statistics Office, 2021). The above figures show that Ninh Thuan is a
poor province with a minimal population size, lacking the natural and
social resources necessary to develop modern industry and
agriculture. Therefore, the Government of Vietnam has chosen to
develop Ninh Thuan to become Vietnam’s renewable energy center.
Figure 1 is a map of Vietnam on the left, in which the Ninh Thuan
province is red, and on the right is a darker provincial boundary with
images of the province’s districts.

3 Literature review
3.1 Livelihood and satisfaction

3.1.1 Livelihood capital

There are many approaches to studying livelihoods, including
those of Chambers and Conway (1992), Scoones (1998), and the DFID
[Department For International Development] (2001). In 2001, the UK
DFID introduced the concept of livelihoods as a guide for its own
support activities, in which livelihood “comprises the capabilities,
assets and activities required for a means of living.” This concept is
similar to that developed by Chambers and Conway (1992) and
Scoones (1998). Dat et al. (2014) used this approach to study the
vulnerability and adaptation of coastal livelihoods to the impacts of
climate change in the northern coastal province of Vietnam. Hanstad
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FIGURE 1
Ninh Thuan map.

et al. and Carney’s research confirms that a sustainable livelihood
exists when it can address and recover from shocks and stresses and
preserve or improve capabilities and assets (present and future)
without depleting natural resources (Carney, 1998).

This study also used a livelihood model with five components that
affect sustainable development (Morse et al., 2009). This model is
presented in Figure 2, which includes the following factors: physical
capital includes material elements such as production equipment,
infrastructure, and technology needed for livelihoods. Economic-
financial capital represents the ability to access money sources such as
cash, credit, savings, and other financial assets that individuals and
households need to achieve their goals. Social capital is understood as
social and community resources that individuals and households can
access and exploit to serve their livelihood needs, such as social
groups, communities, and organizations. Social relationships,
networks, associations, linkages, interactions, and exchanges help
individuals and households access information sources and offer
support to achieve living goals. Human capital also exists at the
personnel and household level, which is the factor of available labor,
including both quantity and quality; this takes shape from household
size, health status, education and skills levels, leadership, and
perceptions of formal and traditional ownership structures
(procedures, rights, laws, and standards). The specific forms of human
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capital are knowledge, skills, labor, the ability to work, and good
health, which help people achieve their goals and livelihood strategies.
Natural capital comprises all natural resources, such as land, water, air
(including quality and quantity measures), and related services
through which individuals and household families effectively use
these factors to create sustainable livelihoods. Depending on the
livelihood characteristics of each region and population group, the
need for natural capital varies greatly. Particularly for farmers, land
resources are their primary and traditional source of capital.

A model with five types of capital assets supports households in
terms of capital, thereby reducing poverty and ensuring a sustainable
livelihood (Ghazali et al., 2023; Tong et al., 2024). Furthermore, the
model suggests that institutions, policies, and processes influence asset
exposure and use, ultimately affecting farmers’ sustainable livelihoods
(Paulo, 2005; He and Ahmed, 2022). The sustainable livelihood
framework considers land resources as the central natural capital of
rural household livelihoods and provides a foundation for them to
approach other livelihood options and capital sources (Hanstad et al.,
2004). Li et al. (2020) further develops the element of psychological
capital into the sustainable livelihood assets. Studies in many countries
conclude that land resources are the most valuable capital, an
important means to achieve sustainable livelihoods for farmers, and
that access to land determines livelihood security (Suu, 2021).
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Social capital
social resources (networks, social
claims, social relations, affiliations,
associations)

Natural capital
natural resource stocks (soil, water, air, genetic resources etc.) and
environmental services (hydrological cycle, pollution sinks etc)

Human capital
skills, knowledge, labour
(includes good health and
physical capability)

Physical capital
Infrastructure (buildings, roads),
production equipment and
technologies)

FIGURE 2
Sustainable livelihood capital model (Morse et al., 2009).

Economic or financial capital
capital base (cash, credit/debt, savings, and other
economic assets)

3.1.2 Impact of livelihood capital on satisfaction

Research by Khanal et al. (2024) on the impacts of livelihood assets
on hydropower displacements’ livelihood strategies indicates that
physical assets substantially influence livelihood strategies, promoting
diversification and non-farming activities; social assets have a negative
impact, whereas natural, financial, and human assets have no significant
effect. Kumar et al. (2021) suggest that income sources and spending
patterns after land sale, that is, professional income and increased
spending on children’s education, household appliances, durables,
entertainment, and events, positively and significantly affect farmers’
satisfaction. Basic infrastructure aspects, such as water, electricity, roads,
and transportation, significantly influence farmers’ satisfaction. The
results also show that improved living conditions and compensation, as
well as their use for future financial enrichment after the land sale,
significantly affect farmers’ satisfaction. In contrast, social facilities such
as educational institutions, banks, hospitals, entertainment facilities,
and social costs (i.e., pollution and health concerns) had no significant
impact on farmer satisfaction. Niu et al. (2023) concluded that
livelihood capital has a significantly positive impact on the subjective
well-being of new professional farmers. The greater the accumulation
of livelihood capital, the stronger their subjective well-being. However,
when comparing the different social groups, there were differences in
their levels of subjective well-being. Hu et al. (2023) concluded that
livelihood capital and social adaptation both have a significant positive
impact on herders’ life satisfaction and that the direct effect of social
adaptation on life satisfaction is significantly greater than that of
livelihood capital.

Research by Pham et al. (2021) in Hue indicates that when farmers
have money from selling their land, most will buy costly durable
goods, such as house building materials, cars, and motorbikes, or put
it towards inheritance; as a result, they will spend all that money after
5 to 10 years. Only a small number of households finance this money
to generate a new livelihood that helps them change their careers and
establish a stable income; however, not all ethnic groups are the same.
This research has opened up directions for us on the topic of
differences in livelihood satisfaction between ethnic groups after
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selling farmland for renewable energy power projects in the Ninh
Thuan province.

In this study, Kotler’s (1991) concept of satisfaction in the
marketing field was used as the central dependent variable to evaluate
the causal impact between five independent variables, which are the
five components of the sustainable livelihood model (Morse et al.,
2009), and the dependent variable, farmer satisfaction after selling
land for renewable energy projects. According to Kotler (1991),
satisfaction reflects a customer’s post-purchase assessment of product
and service quality compared with pre-purchase expectations. In this
case, farmer satisfaction was affected by the five components of the
sustainable livelihood model. Truong (2022) also mentioned the use
of the marketing satisfaction concept in studying livelihood and
farmer issues.

3.2 Hypothesis and research methodology

With the research objective of comparing livelihood capital
satisfaction between ethnic groups after selling farmland for renewable
energy power projects, this study built a model to assess the impact of
five factors in livelihood capital on people’s satisfaction after selling
land and then compared this model with the Kinh group (the majority
group) and other ethnic minority groups.

3.2.1 Hypothesis

The anticipated examination model included five independent
factors corresponding to five sources of sustainable livelihoods
(natural capital, physical capital, economic-financial capital, human
capital, and social capital), and the dependent factor was farmer
livelihood satisfaction. Thus, six hypotheses were proposed:

« Hypothesis H1: Natural capital (NACF) has a causal effect on
farmers’ satisfaction (LLSF).

« Hypothesis H2: Physical capital (PHCF) has a causal effect on
farmers’ satisfaction (LLSF).
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« Hypothesis H3: Economic and financial capital (EFCF) has a
causal effect on farmers’ livelihood satisfaction (LLSF).

« Hypothesis H4: Human capital (HUCF) has a causal effect on
farmers’ livelihood satisfaction (LLSF).

o H5: Social capital (SOCF) has a causal effect on farmers
satisfaction (LLSF).

 Hypothesis H6.0: There is no difference between Kinh farmers
and ethnic minority groups in terms of the farmers’ livelihood
satisfaction model.

« Hypothesis H6.1: There is a difference between Kinh farmers and
ethnic minority groups in terms of the farmers’ livelihood
satisfaction model.

3.2.2 Measurement of variables

The scale of independent variables was grouped into five factors
according to the livelihood capital model; the variables in the scale
were modified from Khanal et al. (2024), Hu et al. (2023), and He and
Ahmed (2022). (1) Natural assets included five items; (2) physical
assets included five items; (3) economic-financial assets included four
items; (4) human assets included five items; and (5) social assets
included four items. The dependent and independent variable scales
were constructed as follows: For the dependent variable, the scale of
farmers’ livelihood satisfaction was inherited and adjusted from He
and Ahmed (2022), Hu et al. (2023), and Xiao et al. (2019), with six
items: satisfaction with income increase, food safety, reasonable
compensation policies, employment opportunities, improved living

TABLE 1 Livelihood capital and satisfaction indicators.

Livelihood capital Indicators

Natural Assets Arable land, livestock land, water
resources, environment, agricultural

ecosystem (5 items)

Description

The level of responsiveness of natural assets serving your family’s
agricultural production.
1—Not at all met

5—Fully met

10.3389/fsufs.2024.1492400

conditions, and enjoyment of infrastructure welfare. Table 1 presents
the scale in detail.

4 Questionnaire, sample, data
collection, and data analysis

The questions in the questionnaire were designed in three parts,
wherein part one included the screening questions to select the right
research subjects, part two involved the main question to build the
research model with six factors and 29 variables (23 independent
variables and 6 dependent variables; see Table 1), and part three
involved the questions about the demographics of the research
subjects, such as age, gender, education level, occupation that
generates the main income of the family, family income, family size,
population group, how the family used the money from selling land,
description of house characteristics, and expensive durable items in
the house.

This study was conducted through sampling, and the sampling
method used was non-random (convenience) sampling by quota
(selecting 3 out of 6 districts; in which Kinh households accounted for
the majority of the population groups, not exceeding 70%). The reason
for using this sampling method was because the author could not
accurately determine the total study population and dispersed areas
of the target households. The total population in this study included
households that sold agricultural land or forest land to renewable

Literature

Modified from Khanal
et al. (2024), Hu et al.
(2023), and He and
Ahmed (2022).

Physical Assets Livestock technology, crop technology,
livestock equipment, farming equipment
and infrastructure in the agricultural

service area (5 items)

The level of responsiveness of physical assets serving your family’s
agricultural production.
1—Not at all met

5—Fully met

Economic-Financial Cash, savings, credit, gold, and jewelry

Assets that can be mobilized for agricultural

production (4 items)

The level of responsiveness of economic-financial assets serving your
family’s agricultural production.

1—Not at all met

5—Fully met

Human Assets Skills, knowledge, labor, health, and

physical ability (5 items)

Do your family members have the (quality and quantity) skills,
knowledge, labor, health, and physical ability to meet your family’s
agricultural production needs?

1—Not at all met

5—Fully met

Social Assets Networks, social relations, associations,

and links (4 items)

Your household has networks, social relations, associations, and links to
meet your household’s agricultural production needs.

1—Not at all met

5—Fully met

Satisfaction Indicators

Description

Literature

Farmers’ livelihood Satisfaction with income increase, food

satisfaction safety, reasonable compensation policies,
employment opportunities, Improved

living conditions, enjoying infrastructure

welfare (6 items)

How satisfied are you with the six statements (satisfaction with income
increase, food safety, reasonable compensation policies, improved living
conditions, employment opportunities, enjoying infrastructure welfare)
1—Completely dissatisfied

5—Completely satisfied

adjusted from He and
Ahmed (2022), Hu
etal. (2023), and Xiao
etal. (2019)
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energy power projects; these households resided in six districts with
power projects: Bac Ai, Ninh Hai, Ninh Phuoc, Thuan Bac, Thuan
Nam, and Ninh Son (see Figure 1). The sampling framework was
formed from a list of households that sold land to the Bau Zon, Trung
Nam Thuan Bac, Trung Nam Thuan Nam, Thien Tan, and Phuoc Thai
power plants. This quantitative study was conducted in three districts
of the Ninh Thuan province (Thuan Bac, Thuan Nam, and Ninh
Phuoc), which have the most solar and wind power projects.
Respondents were chosen from families that sold land for renewable
power projects in 2019. Personal interviews were conducted at home
between April and May 2024.

The sampling method used was non-random; therefore, the
results of this study cannot be used to estimate the corresponding
results of the entire study. Many scholars have proposed rules for
determining the sample size in regression and factor analyses. The
basic principle is that the larger the sample size, the better the quality
of the statistical analysis. The sample-to-variable ratio was used to
determine the sample size based on the number of variables in the
study. This ratio should not be less than 5:1 (Hair et al., 2010; Hatcher,
1994; Suhr, 2006). The survey model included six factors and 29
variables. Therefore, the minimum number of samples required was
29 x 5 = 145. Kline (2005) offers sample size guidelines for analyzing
structural equation models, suggesting that a sample of 100 is
considered small, a sample of 100 to 200 is medium, and a sample of
over 200 is considered large. The final dataset comprised 294 samples.

Participants were asked initial questions about their eligibility and
willingness to participate, such as “Has your family directly sold forest
or agricultural land to renewable energy projects within the past
5 years?” The participants were thoroughly informed about the aims
of the study and expressed their understanding and willingness to
participate freely. The authors pledged to keep the information
confidential and that the response content will only be used in this
study. This information was presented on the first page of the
questionnaire. The participants read and agreed to provide
information on the following pages of the questionnaire.

Data were entered and analyzed using SPSS 22 and AMOS 25
software. The data analysis process included descriptive statistical
analysis, testing the reliability of the scale using Cronbach’s Alpha tool;
Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis
(CFA), Structural Equation Modeling (SEM), and model comparison
analysis were used to rigorously assess the variables and confirm the
validity of the research model. EFA aimed to evaluate whether the
proposed model structure is suitable for the specially designed
questionnaire and data collected in this study. CFA was used to verify
the factor structure of a set of observed variables and to test the
hypothesis that a relationship exists between the observed variables and
their underlying latent constructs. SEM tested and defined causal
models between five independent factors corresponding to five sources
of sustainable livelihoods and the dependent factor (farmers’ livelihood
satisfaction) by comparing predicted covariances with observed data.

5 Research findings
5.1 Descriptive analysis

The personal characteristics of the research subjects were as
follows: in terms of sex, males accounted for 55% and females
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accounted for 45%; in terms of age, the group over 50 years old
accounted for 37%, followed by the group from 40 to 50 years old
accounting for 25%, the group from 30 to 40 years old for 21%, and
the group under 30 years old for 17%; in terms of educational level,
the group that graduated from high school accounted for 46%,
followed by the middle school graduate group accounting for 38%,
and groups with other qualifications accounting for 16%. The Kinh
ethnic group accounted for the largest proportion at 67%, followed by
the Cham and Ragley ethnic groups at 29%, and the rest were other
ethnic minorities at 4%. Occupations providing the main source of
income for households were as follows: agricultural production
accounted for the largest proportion at 38%; trading in the market was
second at 21%; home-based shop owners accounted for 14%;
bricklayers and carpenters accounted for 12%; taxi, truck, and bus
drivers accounted for 10%; and other occupations accounted for 5%.
Regarding average monthly household income, the group of
households with income less than 12.5 million VND (500 USD)
accounted for the largest proportion (61%), followed by the group of
households with income from 12.5 25 million VND (500-1,000 USD),
accounting for 22%, and the group of households with income greater
than 25 million VND (1,000 USD), accounting for 17%. Observing
household assets, most households had permanent housing built
solidly with bricks and durable goods, such as LCD TVs, freezers,
motorbikes, washing machines, and other essential appliances. These
assets were primarily derived from the sale of land for renewable
energy projects.

5.2 Exploratory factor analysis and
confirmatory factor analysis

5.2.1 Exploratory factor analysis

The research model included one dependent factor (six variables:
LLS1-LLS6), divided into two sub-factors, in which sub-factor 1
included four variables (satisfaction with income increase, food safety,
reasonable compensation policies, and employment opportunities)
and sub-factor 2 included two variables (improved living conditions
and enjoyment of infrastructure welfare). The 23 variables were
divided into five corresponding independent factors in the livelihood
capital model (natural capital (NAC), physical capital (PHC),
economic-financial capital (EFC), human capital (HUC), and social
capital (SOC)).

EFA with principal component extraction and varimax rotation is
presented in Table 2. These techniques help reduce the number of
variables; instead of analyzing 23 independent variables and six
dependent variables, only five independent factors and one dependent
factor need to be analyzed. Kaiser-Meyer-Olkin (KMO) is a measure
of the proportion of variance among variables; the higher the
proportion, the higher the KMO value, and the more suited the data
are to factor analysis. A KMO value of 0.832 is considered meritorious.
Bartlett’s Test Sig. = 0.000 < 0.05. Rotation Sums of Squared Loadings
(Cumulative %) = 69% > 50%. This confirms that 69% of the data
variation is described by the model with five factors. Cronbach’s alpha
results explain that all scales have coeflicients greater than 0.65 and
the total variable correlation coeflicients are greater than 0.3. The
Rotation Sums of Squared Loadings of LLSF is 0.86, which confirms
that 86% of the data variation is described by the two sub-factors,
LLSF1 and LLSE2. Thus, the 29 variables used had sufficient reliability

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1492400
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Quang

TABLE 2 Rotated component matrix®.

10.3389/fsufs.2024.1492400

Component

PHC1—The level of responsiveness of physical assets: livestock technology

0.728

PHC2—The level of responsiveness of physical assets: crop technology

0.762

PHC3—The level of responsiveness of physical assets: livestock equipment

0.749

PHC4—The level of responsiveness of physical assets: farming equipment

0.746

PHC5—The level of responsiveness of physical assets: infrastructure

0.722

NAC1—The level of responsiveness of natural assets: arable land

0.774

NAC2—The level of responsiveness of natural assets: livestock land

0.763

NAC3—The level of responsiveness of natural assets: water resources

0.771

NAC4—The level of responsiveness of natural assets: environment

0.786

NAC5—The level of responsiveness of natural assets: agricultural ecosystem

0.861

HUCI1—Your family members have the (quality and quantity): skills

0.735

HUC2—Your family members have the (quality and quantity): knowledge

0.746

HUC3—Your family members have the (quality and quantity): labor

0.724

HUC4—Your family members have the (quality and quantity): health

0.823

HUC5—Your family members have the (quality and quantity): physical ability

0.823

SOC1—Your household has networks to meet agricultural production needs

0.756

SOC2—Your household has social relations to meet agricultural production

0.860

SOC3—Your household has associations to meet agricultural production

0.831

SOC4—Your household has links to meet agricultural production needs

0.895

EFC1—The level of responsiveness of economic-financial assets: cash

0.701

EFC2—The level of responsiveness of economic-financial assets: savings

0.821

EFC3—The level of responsiveness of economic-financial assets: credit

0.828

EFC4—The level of responsiveness of economic-financial assets: gold, jewelry

0.866

Extraction method: principal component analysis. Rotation method: Varimax with Kaiser normalization.

“Rotation converged in 5 iterations.

for the CFA. These results are consistent with the experimental criteria
of Hair et al. (2010).

The EFA results in Table 2 show that the 23 independent variables
were divided into five factors, which is consistent with the livelihood
model of Morse et al. (2009) with five components affecting
sustainable development. The factor loadings of all the variables were
greater than 0.7; thus, the model represented over 70% of each variable.

5.2.2 Confirmatory factor analysis

To assess the general model fit, the following criteria were used:
Chi-square (CMIN); Chi-Square adjusted to degrees of freedom
(CMINY/df), Goodness of Fit Index (GFI), Tucker and Lewis Index
(TLI), Comparative Fit Index (CFI), and Root Mean Square Error
Approximation (RMSEA) index. According to Kettinger et al. (1995),
the model is suitable in two situations: CMIN/df < 5 (with sample
N>200) and <3 (with sample size N < 200). In this study, the sample
size was 294 > 200; therefore, the criteria of CMIN/df < 5; GFI, TLI,
CFI > 0.9; RMSEA <0.08, and RMSEA <0.5 were considered very
good. The CFA results for the fit of the model were as follows:
Chi-Square/df = 2.962; GFI=0.912; CFI=0.918; TLI=0.922;
RMSEA = 0.08. Thus, the CFA model met the testing requirements.

To obtain a comprehensive picture of the scale’s reliability, the
Composite Reliability (C.R.) and Average Variance Extracted (A.V.E.)
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were examined. According to Hair et al. (2010), if the C.R. is above 0.7
and A.V.E. exceeds 0.5, the scale is viewed as convergent, and the
observed variable is not correlated with other observed variables in
the same factor. The results in Table 3 suggest that the scale obtained
from the quantitative examination was suitable for testing the
established research hypotheses and model.

5.3 Structural equation modeling

The results in Figure 3 show that the SEM was completely
consistent with the data. The SEM results are presented in Table 4.
Figure 3 shows that farmers’ livelihood satisfaction depended more on
income increase, food safety, reasonable compensation policies, and
employment opportunities (weight 1), while improved living
conditions and enjoying infrastructure welfare only had a weight of
0.3. The dependent factor, farmers livelihood satisfaction, was
positively affected by five independent factors, as proposed by the
theoretical model.

The SEM results in Table 4 show that all hypotheses (H1, H2, H3,
H4, and H5) were accepted. H1 (Natural Capital) had the highest
regression weight of 0.41, followed by H2 (Physical Capital) with a
regression weight of 0.348, H3 (Economic-financial Capital) with a
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regression weight of 0.296, H4 (Human Capital) with the lowest
regression weight of 0.252, and H5 (Social Capital) with a regression
weight of 0.27. Thus, all five factors had varying degrees of impact on
farmers’ livelihood satisfaction.

The regression weights are listed in Table 4 and shown in Figure 3.
These results showed that all five independent factors had a linear
causal effect on the dependent factor, farmers’ livelihood satisfaction.
This relationship can be represented as a multiple regression equation.

LLSF =0.41x NACF + 0.348 x PHCF + 0.296
xEFCF +0.252 x HUCF + 0.27 x SOCF

TABLE 3 Synthetic results of C.R and A.V.E of scales.

No.  Scale Number of C.R AV.E
variables

1 Natural Capital 5 0.893 0.627

2 Physical Capital 5 0.859 0.55

3 Economic-financial Capital 4 0.88 0.65

4 Human Capital 5 0.88 0.595

5 Social Capital 4 0.9 0.7

10.3389/fsufs.2024.1492400

(Natural Capital, NACF; Physical Capital, PHCF; Economic-
financial Capital, EFCF; Human Capital, HUCF; Social Capital, SOCF;
farmers’ livelihood satisfaction, LLSF)

5.4 Differences in livelihood capital
satisfaction between ethnic groups

The results of the model comparison test between the Kinh ethnic
group (majority) and ethnic minority groups (Cham, Ragley, and others)
in Table 5 show that, with the hypothesis that the unconstrained model is
correct, the two models had differences in the test parameters:
measurement weights, structural weights, structural covariances,
structural residuals, and measurement residuals (all P indexes are less
than 5%). Thus, H6.0 was rejected and Hypothesis H6.1 was accepted;
there was a difference between Kinh farmers and ethnic minority groups
in the farmers’ livelihood satisfaction model. Thus, for these two groups,
different solutions are required to improve farmers’ livelihood satisfaction.
This content is analyzed in the Discussion section.

Figures 4, 5 show the results of the SEM analysis of the Kinh
ethnic group (majority) and ethnic minority groups (Cham, Ragley,
and others). For the Kinh group, the factors affecting LLSF were quite

FIGURE 3
Structural equation modeling result.
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even, with EFCF having the strongest impact (weight 0.44), followed
by NACF (weight 0.36), PHCF (weight 0.34), SOCF (weight 0.33), and
HUCEF (weight 0.27).

From the results in Figure 4, we can write a multiple regression
function consisting of five independent factors causally affecting the
livelihood satisfaction of farmers of the majority Kinh ethnic group,
as follows:

LLSF =0.36 x NACF + 0.34 x PHCF + 0.44
xEFCF +0.27 x HUCF + 0.33 x SOCF

For the minority groups, there was a larger difference between
factors affecting LLSE, in which the factor with the strongest impact
was NACF (weight 0.59), the group of factors with medium impact
was EFCF (weight 0.29) and HUCF (weight 0.27), and the group of
factors with low impact was PHCF and SOCF (both weight 0.13, not
statistically significant because p > 5%).

Similarly, from the results in Figure 5, we can establish a multiple
regression function consisting of five independent factors causally
affecting the farmers’ livelihood satisfaction of ethnic minority groups
(shown below). The significance of these quantitative results is
analyzed in the recommendations section.

LLSF = 0.59 x NACF + 0.29 x EFCF + 0.27 x HUCF

6 Discussion, recommendations, and
conclusion

6.1 Discussion

This study aimed to compare the difference in the level of
livelihood satisfaction between the majority Kinh ethnic group and

TABLE 4 Structural equation modeling results.

10.3389/fsufs.2024.1492400

other ethnic minority groups, thereby building a sustainable livelihood
model for the Ninh Thuan people and bringing a harmonious and
sustainable combination between the development of renewable
energy projects and people’s livelihoods. The findings are discussed
according to the quantitative analysis results in Section 5.

The ungrouped research results illustrate that the strongest
impact factor on farmers’ livelihood satisfaction was natural
capital, with a regression weight of 0.41, mainly due to the lack of
land for cultivation and livestock after they sell part of their land
to renewable energy projects. Thus, it can be seen that the most
important solution is to ensure an increase in the supply of
agricultural land for farmers. This finding is similar to that of
Palanca-Tan and Bayog (2021) and Hu et al. (2023). The results of
the SEM model comparison analysis between the Kinh ethnic
group (majority) and ethnic minority groups (Cham, Ragley, and
others) showed that the second group had a very high regression
weight (0.59) compared to the level of 0.36 of the first group. This
proves that minority groups require more natural capital to develop
their livelihoods, especially for agricultural land.

The second strongest factor was physical capital, with a regression
weight of 0.35 (ungrouped SEM model), whose concerns are quite
diverse in livestock technology, crop technology, livestock equipment,
farming equipment, and infrastructure. Improving physical capital
will help farmers improve their agricultural production levels and
bring their products to the market more conveniently. This finding is
similar to that reported by Hu et al. (2022). The results of the SEM
model comparison analysis between the Kinh ethnic group (majority)
and ethnic minority groups showed that the second group has the
lowest regression weight (0.13) compared to the value of 0.34 of the
first group. This shows that the ethnic minority group does not need
much physical capital to develop their livelihoods (they are familiar
with traditional farming and livestock and poultry farming methods),
whereas the Kinh group has faster access to technology, science, and
infrastructure to develop their livelihoods.

Regression S.E C.R P Conclusion
Weights
LLSF <— NACF 0.410 0.140 2918 0.004 H1 accepted
LLSF <— PHCF 0.348 0.146 2.378 0.017 H2 accepted
LLSF <— EFCF 0.296 0.133 2223 0.026 H3 accepted
LLSF <— HUCF 0.252 0.111 2.266 0.023 H4 accepted
LLSF <= SOCF 0.270 0.083 3.277 0.001 H5 accepted
TABLE 5 Nested model comparisons.

Model DF CMIN P NFI Delta-1 IFl Delta-2 RFI rho-1 TLI rho-2
Measurement weights 22 55.141 0.000 0.008 0.009 0.001 0.001
Structural weights 28 57.329 0.001 0.008 0.009 —0.001 —0.001
Structural covariances 38 75.366 0.000 0.011 0.012 —0.002 —0.002
Structural residuals 39 75.366 0.000 0.011 0.012 —0.002 —0.002
Measurement residuals 80 265.218 0.000 0.039 0.044 0.013 0.015
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The third important factor was economic-financial capital, with a
regression weight of 0.3 (ungrouped SEM model), whose main
concerns are cash, savings, and credit that can be mobilized. Many
families still have financial reserves after selling their land, and only a
few farmers who change their livelihoods to industrial production,
services, or large-scale agriculture need access to credit capital. This
finding is similar to that reported by Hu et al. (2023). The results of
the SEM model comparison analysis between the Kinh ethnic group
(majority) and ethnic minority groups showed that the former had the
highest regression weight (0.44) compared to 0.29 for the second
group. This shows that the Kinh group needs a lot of economic and
financial capital to develop their livelihoods (they need to invest a lot
of capital to change their livelihoods and to produce and conduct
business on a large scale), while the ethnic minority group does not
need much of this resource, as they still cultivate and raise animals
according to tradition.

The fourth important factor was social capital, with a regression
weight of 0.27 (ungrouped SEM model), whose main concerns are
networks, social relations, associations, and links that can be used to
develop livelihoods. Building social capital factors for this group of
farmers is believed to help them access relationships in agricultural

10.3389/fsufs.2024.1492400

production and commercialization, thereby improving the efficiency
of these activities and making their livelihoods more sustainable. This
finding is similar to that reported by Lu et al. (2014). The results of the
SEM model comparison analysis between the Kinh ethnic group
(majority) and ethnic minority groups showed that the first group had
a high regression weight (0.33) compared to the lowest level of 0.13 of
the second group. This shows that the Kinh group needs a lot of social
capital to develop their livelihoods (they need many relationships and
connections for large-scale production and business), while the
minority group does not need much of this resource, as they still
maintain a closed traditional social organization.

The least important factor was human capital, with a regression
weight of 0.25 (ungrouped SEM model), whose main concerns are
skills, knowledge, labor, health, and physical ability; these comments
are subjective to farmers. Several other studies have shown that these
factors help them gain better awareness and skills to develop
sustainable livelihoods in the long term. This finding is similar to that
of Lin (2018) and Boncompte and Paredes (2020). The results of the
SEM model comparison analysis between the Kinh ethnic group
(majority) and the ethnic minority groups (Cham, Ragley, and others)
showed that the two groups had the same regression weight of 0.27.

FIGURE 4
Kinh's structural equation modeling.
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FIGURE 5
Ethnic minority group’s structural equation modeling.

6.2 Recommendations

The results of the structural model analysis in Figures 4, 5 show a
difference between the majority Kinh group and the ethnic minority
groups (Cham, Ragley, and others) in terms of factors affecting their
livelihood satisfaction. The multiple linear regression function derived
from the research results can be used by subjects as a basis for
developing energy, economic, and social policies to better meet and
satisfy the higher-than-desired livelihood needs of the two ethnic
groups. The subjects participating in renewable energy projects in
Ninh Thuan can be authorities at all levels, namely renewable energy
investors, Vietnam’s electricity sector, and local political and
social organizations.

The farmers’ livelihood satisfaction of the majority Kinh ethnic
group was as follows: LLSF = 0.36 x NACF + 0.34 x PHCF + 0.44 x
EFCF + 0.27 x HUCF + 0.33 x SOCE. This result shows that this
group of people needs to build a harmonious livelihood strategy
among the five sources of sustainable livelihoods (natural, physical,
economic-financial, human, and social capital).

The farmers’ livelihood satisfaction of the ethnic minority
groups (Cham, Ragley, and others) was as follows:
LLSF = 0.59 x NACF + 0.29 x EFCF + 0.27 x HUCE.  Thus, the
current concerns of minority groups are natural, economic-financial,
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and human capital. Natural capital is the main concern, with factors
of arable land, livestock land, water resources, the environment, and
agricultural ecosystems.

6.3 Conclusion

Renewable energy projects also create opportunities for farmers
in the area to continue their agricultural livelihoods by cooperating
with these projects to continue farming and raising livestock and
poultry on solar and wind farms. This requires that farmers
be professionally trained to cultivate and raise livestock under solar
panels and wind turbines, with requirements that do not damage or
interrupt the power of the equipment. Renewable energy projects also
need to realize that, in addition to receiving land rent, cooperation
with farmers also produces sustainable livelihoods for farmers, opens
up opportunities to collaborate with them in future projects, and
contributes to sustainable development in the province. State and local
management agencies also need to promote cooperation between
farmers and renewable energy project owners to guarantee sustainable
development in the area, ensuring sustainable livelihoods for
households as well as business expansion. It is essential to boost the
sharing of agricultural land sources, sharing and collaboration in the
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agricultural product supply chain, and application of advanced
technologies in agriculture.

Furthermore, to bring about livelihood satisfaction for different
groups of people, local government agencies need to clearly
understand their needs and desires to develop policies and support
tools suitable for each group in accordance with their specific
characteristics of farming practices, natural and social conditions,
financial resources, and technology.
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