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Abstract  Traditional studies have predominantly 

focused on assessing the vulnerability of agricultural 

communities to climate change impacts, neglecting the 

examination of their resilience in relation to gender, social 

status, and ethnicity. This study aims to fill these gaps by 

employing the Livelihood Subjective Resilience (LSR) 

framework to measure household resilience and conducting 

a comprehensive analysis of the intersectionality across 

these dimensions. The research focuses on a sample of 188 

ethnic minority households (94 Tà Ôi and 94 Pa Cô) in 

upland regions of Thua Thien Hue province, Vietnam. 

Findings reveal significant variations in resilience among 

these groups, particularly with lower LSR scores observed 

among women and the poor. Notably, poor women from Pa 

Cô ethnic households exhibit the most fragile resilience 

compared to other segments of society. This disparity is 

influenced by multifaceted ingredients including limited 

financial resources, restricted asset portfolios, patriarchal 

social norms, and psychological issues. The study thus 

emphasizes the need for targeted interventions to enhance 

the roles and rights of marginalized groups, particularly in 

terms of equitable access to resources like land tenure. 

Addressing poverty and inequality should be the most 

priority for achieving economic rural development, disaster 

preparedness, and resilience capacity building. The study 

highlights the importance of tailored training programs and 

non-refundable livelihood support to improve overall well-

being and uplift disadvantaged groups. By combining these 

initiatives, a more inclusive approach to climate change 

resilience can be fostered, ensuring that no one is left 

behind.  

Keywords  Climate Change, Ethnic Minority, 

Livelihood Resilience, Gender, Vietnam 

 

1. Introduction 

Climate change is an indisputable reality with far-

reaching global consequences. Its impact is particularly 

pronounced for farmers in upland areas, specifically ethnic 

minority groups residing in remote regions who heavily 

rely on agriculture and forestry for their sustenance [1]. 

Shifts in precipitation patterns, including droughts and 

floods, contribute to water scarcity and crop failures, while 



 Environment and Ecology Research 11(4): 630-646, 2023 631 

 

rising temperatures disrupt growing seasons and exacerbate 

the proliferation of pests and diseases [2]. Additionally, 

changes in water availability and the frequency of extreme 

weather events significantly disrupt agricultural practices 

and infrastructure. Consequently, these climate change 

impacts lead to reduced agricultural productivity, 

heightened economic vulnerability, and jeopardized food 

security and livelihoods within these communities. 

Vietnam stands as an exemplification of susceptibility to 

climate change's effects, attributable to its expansive 

coastline and diverse topography. The 2018 Global Climate 

Risk Index designates Vietnam as one of the ten countries 

most severely affected by climate change [3]. The central 

mountainous region of Vietnam, characterized by its 

extensive latitude and rugged topography, emerges as 

acutely vulnerable to climate-related disasters [4], [5]. This 

region contends with the onslaught of 5-8 storms annually, 

with 2-3 storms making direct landfall across provinces 

ranging from Thanh Hoa to Quang Ngai [6]. Compounding 

these geophysical challenges is the prevalence of 

impoverished ethnic minorities, constrained by meager 

incomes, limited access to essential infrastructure, 

education, healthcare, and off-farm opportunities [7], [8]. 

Vietnam's ethnic minorities account for 15% of the nation's 

population yet represent 73% of its impoverished populace 

[9]. Predominantly residing in the country's mountainous 

areas, these communities primarily rely on agriculture and 

forestry for subsistence due to restricted access to non-

agricultural activities [10], [11]. Vietnam Institution of 

Meteorology, Hydrology and Climate Change [12] 

emphasized that vulnerability in Vietnam is concentrated 

among impoverished communities, necessitating a focus 

on addressing the underlying causes of vulnerability within 

the context of climate change for successful and sustainable 

development. 

While there has been a surge in studies on the 

consequences of climate change on villager livelihoods, the 

focus has primarily revolved around assessing the 

vulnerability of agricultural communities and susceptible 

regions [5], [13]–[16]. Unfortunately, there remains a 

significant gap in incorporating crucial dimensions such as 

social status, ethnicity, and gender within the discourse on 

resilience, despite recent efforts to address this issue [10], 

[17]. With the growing visibility of climate change effects, 

it is crucial to conduct a comprehensive assessment of their 

influence on community livelihoods across various scales 

and to devise approaches that bolster recovery capabilities. 

Resilience has gained prominence as a core principle in 

international humanitarian organizations, policymaking, 

and development endeavors, providing a framework for 

attaining fairer and more enduring progress for local 

populations [18]. Resilience has gained prominence as a 

response to various shocks, including those related to 

climate change worldwide [19], [20]. Nevertheless, limited 

attention has been given to household livelihood resilience 

in Vietnam, despite some recent efforts (e.g.,[10], [17]). 

Previous studies primarily focused on women, neglecting a 

comprehensive examination of gender dynamics, despite 

gender being a multifaceted construct intertwined with 

factors such as geography, ethnicity, class, ability, and 

more [21]. Understanding the concept of intersectionality 

is crucial for comprehending resilience to climate change 

because it recognizes that individuals and communities are 

impacted by multiple social identities and systems of 

oppression. Climate change affects populations unevenly, 

with marginalized communities shouldering a 

disproportionate burden of its adverse effects. These 

communities often face limited access to resources, 

systemic discrimination, and a lack of political power, 

intensifying their vulnerability. By incorporating 

intersectionality into our understanding of resilience, we 

can identify and address the unique challenges and needs 

of diverse communities. Recognizing and addressing the 

interconnected systems of oppression allows us to develop 

more inclusive and effective approaches to resilience, 

empowering marginalized communities to adapt, cope, and 

thrive in the face of climate change. 

Therefore, understanding the factors contributing to 

disparities is of utmost importance, and gender should be 

viewed as a multifaceted social construct encompassing 

rights, roles, identity, and responsibilities [22]. Failure to 

comprehensively analyze gender and ethnicity in the 

context of climate change response perpetuates 

disproportionate impacts, impeding progress towards the 

SDGs, particularly in relation to climate, gender equality, 

and community advancement [23]. This study aims to 

explore variations in livelihood resilience among diverse 

groups, including different economic statuses (poor and 

well-off), genders (male and female), and ethnicities 

(specifically the Tà Ôi and Pa Cô ethnic groups). Focusing 

on the highland communes of Dong Son and Hong Thuong 

in A Luoi district, Thua Thien Hue province, central 

Vietnam, this research not only advances theoretical 

knowledge of climate resilience but also provides practical 

policy suggestions for humanitarian agencies, 

policymakers, and development practitioners. These 

recommendations strive to foster equitable and sustainable 

implementation of disaster mitigation interventions and 

resilience-building programs, effectively addressing the 

specific needs and challenges faced by distinct community 

groups. Ultimately, this research contributes to a broader 

understanding of climate resilience and its implications for 

achieving sustainable development, gender equality, and 

community progress. 

2. Theory Background 

2.1. The Resilience Theory 

Resilience is a term that applies to various contexts, but 

at its core, it signifies the inherent ability of a system to 

withstand disruptions, adjust to changes, and maintain its 
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essential functions and identity despite shocks and stresses 

[19], [24]–[27]. In the field of social-ecological science, 

resilience is a concept that explores the dynamic 

interactions between social and ecological systems and 

their capacity to cope with and recover from disturbances 

[26]. It acknowledges the interconnectedness and 

interdependence of these systems and seeks to understand 

their dynamics while enhancing their adaptability to 

change [17]. In the context of social resilience, it signifies 

the remarkable capacity of individuals and communities to 

proactively prepare for and bravely endure the multifaceted 

impacts of hazards, safeguarding their overall well-being 

[26]. This notion of resilience, transcending conventional 

frameworks, has sparked contemporary conceptualizations 

that recognize the intrinsic imperative for systems to adapt 

and transform in response to challenges [10], [18]. 

Consequently, the constituents of resilience become 

intricately interwoven with the unique contextual 

circumstances, prevailing threats, and the scale of analysis 

[28]. Yet, the dynamic evolution of resilience's definition 

and concept presents a formidable challenge in achieving 

consensus regarding the fundamental elements comprising 

a resilient human system, thus engendering a climate of 

perplexity and ambiguity [27]. 

Nevertheless, resilience has emerged as a powerful 

guiding principle within the humanitarian and development 

communities, forging invaluable interdisciplinary 

connections [18]. In light of the escalating global 

commitments and initiatives dedicated to cultivating 

resilience, there arises an urgent need to quantify and 

monitor its impact in practical applications. However, the 

practical implementation of resilience and the enduring 

ambiguity surrounding its definition have posed significant 

obstacles, hampering progress in the development of robust 

measurement tools [17], [18], [29]. Consequently, 

dedicated endeavors are currently in progress to identify 

the optimal approaches for comprehensively assessing and 

evaluating the multifaceted nature of resilience. Within the 

domain of household livelihood resilience, the term 

denotes a profound capacity harbored by households to 

withstand and recover from an array of stressors, shocks, 

and environmental changes that befall them [18], [26]. 

These challenges can take the form of natural disasters or 

significant changes in natural resources [11]. When 

assessing household resilience concerning their livelihoods, 

researchers and policymakers consider a diverse array of 

factors that contribute to a household's capacity to 

withstand and recover from adversity. These factors 

encompass human and social capital, financial resources, 

as well as physical and tangible assets. Together, they 

constitute a comprehensive framework for comprehending 

both vulnerabilities and strengths within households and 

communities. Armed with this comprehensive 

understanding, stakeholders can develop targeted strategies 

to foster resilience, empowering societies to adeptly 

navigate forthcoming shocks and challenges. 

2.2. The Livelihood Subjective Resilience 

Resilience has garnered significant attention in the realm 

of contemporary environmental and social science 

discourse, yet it has faced valid criticisms for its failure to 

address social disparities and the inherent tensions arising 

from divergent analytical methodologies, particularly the 

prevailing "top-down" approach [18], [30]. Addressing 

these concerns, Tanner et al. (2015) introduced the 

pioneering Livelihood Subjective Resilience (LSR) 

framework, which operates at both the individual and 

household levels. This framework emphasizes the 

transformative potential of individuals in safeguarding and 

improving their livelihoods in the face of diverse 

disruptions [18]. The LSR framework places profound 

emphasis on the pivotal roles played by humanitarian 

organizations, individuals, and communities, considering 

their rights, capabilities, preparedness, and responses to 

stressors [10], [17], [20]. As a result, any efforts and 

interventions aimed at fostering resilience must grapple 

with the fundamental question of "Who is resilience for?" 

[24]. 

Taking a paradigm-shifting bottom-up approach, the 

LSR framework integrates the invaluable element of 

people's self-assessment—their perceptions—to quantify 

the livelihood capital that bolsters their resilience, thus 

bringing immeasurable value to traditional top-down 

("objective") approaches [18]. This departure from 

conventional practices, which heavily rely on 

macroeconomic datasets for measuring resilience, 

inherently acknowledges the paramount significance of 

adopting a socio-ecological systems perspective when 

managing intricate systems, particularly in cases where the 

interactions between humans and their environment are 

inherently interconnected and deeply systemic [17]. 

Remarkably, Phuong et al. (2023) emphasizes the 

essentiality of capitalizing on livelihood resilience by 

leveraging measurable assets and resources, thereby 

fortifying individual-level preparedness and responses to 

shocks at the household, family, and community levels.  

In line with this progressive trajectory, the present study 

employs the groundbreaking LSR method introduced by 

Tanner et al. (2015), utilizing the household self-

assessment methodology to quantitatively evaluate the 

resilience-boosting livelihood capital from a bottom-up 

standpoint. More specifically, the study meticulously 

applies the quantified LSR framework to delve into the 

differentiating factors in LSR across diverse societies, 

explicitly considering variables such as ethnicity, gender, 

and status while exploring the intricate intersections among 

them. 

3. Methodology 

3.1. Study Sites 

The study was conducted in A Luoi District, located in 
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the western part of Thua Thien Hue province, Central 

Vietnam (Figure 1). Climate change poses a significant 

threat to this district, particularly impacting the ethnic 

minority group residing in the area. Their agricultural 

livelihoods are severely affected, leading to increased 

gender inequality and heightened poverty risks. The ethnic 

minority community in A Luoi District heavily relies on 

agriculture, making them vulnerable to climate change. 

Reports from the Department of Agriculture and Rural 

Development in A Luoi District [31] indicate that rising 

temperatures and uneven rainfall in recent years have 

resulted in reduced crop productivity and quality, leading 

to decreased income for rural residents. Additionally, 

frequent heavy rains and flash floods cause significant 

damage to farmland and seasonal crops, further 

jeopardizing the community's resources. Climate change 

also worsens poverty and gender inequality in A Luoi 

District, with women and children within the ethnic 

minority community experiencing difficulties accessing 

clean water, food, healthcare, and education services [31]. 

This situation exacerbates gender disparities in resource 

allocation and hinders the overall progress and quality of 

life for women and children in the community. 

Dong Son and Hong Thuong are impoverished 

communes located in the Southwest of A Luoi District. 

These communes are inhabited by five ethnic groups, with 

the Tà Ôi and Pa Cô ethnic groups being the majority. Dong 

Son commune consists of 3 hamlets, 404 households, and 

a population of 1,614. In 2021, an assessment of poor and 

near-poor households revealed that the entire commune 

had 301 poor households (74.51%) and 60 near-poor 

households (14.86%), all belonging to ethnic minority 

groups. Hong Thuong commune, in 2022, had a total of 815 

households, with 227 classified as poor (27.85%) and 197 

as poor-edge (24.7%) [32]. 

The low and flat terrain of Dong Son and Hong Thuong 

creates favorable conditions for rice cultivation, making 

agriculture the main source of livelihood for residents in 

these communes. The climate in these areas follows a 

monsoon tropical pattern, with distinct dry and rainy 

seasons. The dry season lasts from April to September, with 

temperatures reaching 35°C to 37°C, while the cold season 

from October to March experiences temperatures ranging 

from 10°C to 12°C [32]. However, recent years have seen 

irregular temperature variations and precipitation patterns, 

negatively impacting agricultural livelihoods and 

exacerbating poverty and gender inequality among the 

ethnic minority community. Despite these challenges, the 

local government and residents have been relatively 

passive in implementing effective policies and measures to 

address the adverse effects of climate change. This 

passiveness can be attributed to the lack of scientific 

foundations for proper policy interventions that ensure 

equality and sustainable development for the ethnic 

minority community in these two communes. 

 

Figure 1.  Map of the study sites in Dong Son and Hong Thuong communes, A Luoi district, Thua Thien Hue province, Vietnam 
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3.2. Data Procedure and Fieldwork 

Employing a mixed-methods approach, this study sought 

to attain a holistic understanding of livelihood resilience, 

with a specific focus on examining the relationship 

between gender factors and the economic conditions of 

ethnic minority households in Dong Son and Hong Thuong, 

two communes situated in the A Luoi district. To ensure 

representative sampling, the study employed the formula of 

Yamane [33]: 

𝑛 =
N

(1+𝑒2)
                 (1) 

Where N represents the total number of ethnic minority 

households engaged in agricultural activities in the target 

commune, and e is set at 10% based on previous research.  

Drawing from a list of total households in the two 

communes, this study thoughtfully selected households 

belonging to ethnic minorities with at least 5 years of 

agricultural cultivation experience. In Dong Son commune, 

there are 393 households meeting this criterion, resulting in 

a sample size of 80 households as referencing Equation 1. 

Similarly, in Hong Thuong commune, the sample size was 

determined to be 89 households out of a total of 802 

households [32]. Consequently, interviews were conducted 

with 100 households in each commune to avoid potential 

errors by using snowball method. This approach has proven 

highly effective in small, interconnected communities, 

facilitating a time-efficient and trust-building rapport 

between the researchers and the interviewees [5]. 

Accordingly, the research team undertook a door-to-door 

approach, equipped with prior appointments to honor the 

households' time and convenience. This strategy ensured 

that all participants, regardless of their gender or household 

leadership status, were given the opportunity to share their 

perspectives. In the event that a household is not present 

during our initial visit, we employ two thoughtful strategies 

to ensure the completion of interviews. Firstly, if it is 

convenient for the household, we will return the next day 

to conduct the interview. Alternatively, we will seek out 

another eligible household to participate, based on the 

recommendation of the recently interviewed household. 

This considerate approach allows for flexibility and 

collaboration, ensuring that all targeted interviews are 

successfully completed while maintaining a harmonious 

and cooperative rapport with the community. 

However, during the review and cleaning process, only 

187 (94 Tà Ôi, 93 Pa Cô) households met the criteria. 

Nonetheless, the study ensured equal representation by 

adding one additional Pa Cô household to match the 

number of Tà Ôi households. The final list comprised 188 

households, with an equal distribution of 94 Pa Cô 

households and 94 Tà Ôi households, ensuring a balance 

between male and female participants. From August 2022 

to March 2023, the researchers strictly adhered to ethical 

research principles, emphasizing participant privacy and 

individual rights. Interviews were conducted only after 

providing a comprehensive overview of the study's 

objectives and obtaining informed consent from the 

participants. When necessary, the research team enlisted 

the assistance of a local interpreter to bridge language 

barriers and foster trust between the team and the local 

residents, as ethnic minority communities often use their 

own language. 

In addition to quantitative data, the study employed four 

focused group discussions (FGDs) to gather qualitative 

insights. These FGDs consisted of 8-10 participants, with 

two FGDs including both males and females, and the other 

two FGDs exclusively composed of females. Furthermore, 

a focused group discussion was organized with district-

level representatives from various relevant departments 

and committees. In-depth interviews were conducted with 

village chiefs, hamlet leaders, and leaders of local 

community organizations. These qualitative methods 

provided rich information and insights into the socio-

political, economic, cultural, and social norms, specifically 

regarding agricultural practices and coping strategies for 

natural disasters and climate change within each ethnic 

minority group. The objective of this study was to gain a 

comprehensive understanding of the agricultural livelihood 

situation and the challenges faced by ethnic minority 

households amidst increasing natural disasters and climate 

change in the two research sites. By integrating quantitative 

and qualitative approaches, the study achieved profound 

insights into the resilience of small-scale farming 

communities and the factors influencing their livelihoods. 

These findings will be instrumental in informing the 

development of sustainable policies and interventions 

aimed at supporting the agriculture and livelihoods of 

ethnic minority communities. 

3.3. Calculation of the LSR Index 

In this study, we employed the LSR framework 

developed by Jones and Tanner [28], which was further 

enhanced by Quandt [34] with subtle modifications, to 

explore the extraordinary resilience of intersex individuals 

across a wide range of dimensions, including gender, 

ethnicity, and economic status. Our study involved a 

meticulous calculation of the LSR score, leveraging an 

impressive set of twenty-eight sub-indicators derived from 

five distinct sources of livelihood capital (refer to Table 1). 

In pursuit of utmost precision and accuracy, we drew 

inspiration from the works of Jones and Tanner [28], 

Quandt [34], and the latest insights from others [10], [11], 

[17]. Significantly, these indicators were carefully tailored 

to align with the unique characteristics of our study 

population and the socio-economic context of the research 

area. For instance, we introduced a refinement to the 

variable "farm size" by differentiating between 

"agricultural" and "forest" land areas, acknowledging their 

distinct units and quality. 
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Table 1.  A set of twenty-eight sub-indicators and livelihood capital sources used to measure the LSR (adapted from [10], [11], [17], [28], [34]) 

Livelihood capitals Indicators Mesurement 

Financial (7) Earnings origins Count (total number of household's income sources) 

Employment with fixed salary Dummy (0=no; 1=yes) 

Farmland Saoa 

Value of livestock assets Million VnD 

Forest land areas Hectare 

Annual earnings Million VnD 

Bank borrowings Dummy (0=no; 1=yes) 

Human (6) Hired labors/workers Number of family members between the ages of 15 and 60 

Health insurance coverage Dummy (0=no; 1=yes) 

Familiarity with the local alert system Dummy (0=no; 1=yes) 

Completed higher education Dummy (0=no; 1=yes) for at least one family member who has 

graduated from university or college 

Attendance in at least 1 disaster prevention 

training course 

Dummy (0=no; 1=yes) 

Participation in at least 1 disaster risk prevention 

drill 

Dummy (0=no; 1=yes) 

Social (4) Duration of residency Years 

Engagement in agricultural associations Dummy (0=no; 1=yes) 

Involvement in civil social organizations (CSOs) Count (total number of CSOs involving all household members) 

Sources of media information Count (total number of media sources utilized by the household 

for climate-related information) 

Physical (6) Residential property Sao 

Solid or cemented dwelling Dummy (0=no; 1=yes) 

Availability of irrigation facilities Dummy (0=no; 1=yes) 

Distance between residence and school Kilometers 

Access to public water supply Dummy (0=no; 1=yes) 

Proximity to primary road Dummy (0=no; 1=yes) 

Natural (5) Farmland Sao 

Diversification of crops Count (total number of distinct crops cultivated) 

Degradation of agricultural land Sao 

Forest land areas Hectare 

Two cycles of native rice cultivation Dummy (0=no; 1=yes) 

Note: a1 Sao=500m2

In this work, we embraced the renowned balanced 

weighted method to assess the LSR score, drawing 

inspiration from esteemed prior research [5], [8], [10]. The 

approach prioritizes balance by treating each indicator with 

equal significance in the calculation of the overall 

resilience index. This means that the number of indicators 

in each major aspect of livelihood capital does not affect 

their contribution to the overall resilience.  

The measurement of LSR entails three fundamental 

stages, and each of them was crucial in capturing the 

essence of resilience. Firstly, an intricate standardization 

procedure was implemented to harmonize the scales of all 

sub-components, converging them into a unified range of 0 

to 1. This meticulous adjustment was indispensable, 

considering the diverse scales exhibited by each variable 

(question), as illustrated in Equation 2: 

Indexh = 
Sh− Smin

Smax− S𝑚𝑖𝑛
            (2) 

The symbol Indexh indicates the normalized value of a 

sub-indicator for a specific household (h), while Sh 

represents the observed value of the sub-element for that 

same household. Additionally, Smax and Smin refer to the 
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maximum and minimum values, respectively, found in the 

entire dataset. 

Upon the completion of the normalization process, the 

subsequent step involved calculating the component scores 

for each capital. This was accomplished by computing the 

average of the pertinent indicators associated with that 

specific capital, as illustrated in Equation 3: 

𝐿h = 
∑ 〖𝐼𝑛𝑑𝑒𝑥)ℎ𝑖

𝑛
1

n
             (3) 

Where Lh denote the indices for each capital of 

household h, Indexhi refers to the index indexed by i that 

constitutes each major indicator. The total number of 

indices is denoted by n. 

Finally, to derive the LSR index, we employed Equation 

4. This equation weights and averages the scores of the five 

components: Finh, Humh, Soch, Phyh, and Nath 

representing the financial, human, social, physical, and 

natural aspects of the household's livelihood capital in a 

given year. 

LSRh = 
〖7xFin)h+ 6xHumh+4xSoch+6xPhyh+5xNath

28
   (4) 

Essentially, the LSR score serves as an indicator of 

household resilience in response to climate shocks and 

adversity, with higher scores indicating stronger resilience, 

and lower scores suggesting lower resilience. These scores 

will undergo examination and comparison concerning 

gender, ethnicity, economic status, and their 

intersectionality. To assess the statistical significance and 

correlations among these variables, we employed one-way 

ANOVA tests and independent t-tests (based on the 

number of comparable variables) using the Statistical 

Package for the Social Sciences (SPSS) software, version 

20. These statistical analyses provide a quantitative 

framework for evaluating the relationships and differences 

between LSR scores across different groups. 

4. Findings 

In this section, we will assess the resilience of upland 

households' livelihoods by examining the dimensions of 

gender, ethnicity, and economic status. We will compare 

the resilience levels across these factors and analyze their 

intersections, yielding additional insights in the following 

section. To ensure the statistical integrity of our findings, 

we conducted T-tests and one-way ANOVA tests. 

Furthermore, we have graphically represented the results 

for enhanced visualization. 

4.1. Household Livelihood Resilience and Ethnicity 

The findings revealed no significant difference in the 

overall LSR index between the two ethnic groups 

(p=0.609). However, it is noteworthy that both groups 

exhibited low scores on livelihood resilience, falling below 

0.33 (Table 2). This can be attributed, in part, to the 

financial capital of both groups. When examining each 

source of livelihood capital, no significant differences were 

found in financial, human, and natural capital between the 

Pa Cô and Tà Ôi groups (p>0.1). In contrast, the results 

clearly indicated that the Pa Cô group (0.280) had a lower 

social capital index compared to the Tà Ôi group (0.310) at 

a 10% significance level. This discrepancy can be partially 

attributed to the living habits of the Pa Cô ethnic group, 

who tend to reside in small family clusters and remain 

isolated from densely populated areas. As a result, their 

interactions with outsiders are limited. Furthermore, the 

data indicated a lower participation rate of Pa Cô 

individuals in civil society organizations compared to the 

Tà ôi population. Interestingly, the Pa Cô group 

demonstrated a higher physical capital index of 0.432 and 

0.375 (p<0.01) in comparison to the Tà Ôi group. This 

distinction may be attributed to the Pa Cô people's larger 

agricultural and forestry land areas. Overall, the findings 

suggest that while there were no significant differences in 

the overall LSR index and certain types of livelihood 

capital between the two ethnic groups, variations in social 

capital and physical capital contributed to the differences 

in livelihood resilience (Figure 2). 

4.2. Household Livelihood Resilience and Gender 

The analysis of the LSR scores between male and female 

householders revealed that men had higher scores than 

women, with LSR scores of 0.331 and 0.307, respectively, 

at a 10% statistical significance level (Table 2). This result 

is quite surprising considering that all indicators of the five 

livelihood capitals were higher for men, particularly in 

terms of human capital and natural capital, where the 

differences were statistically significant (p<0.1). 

Regarding human capital, interviews revealed that a 

majority of the men in the study were actively involved in 

training courses and drills related to disaster prevention, 

often serving as representatives of their families. 

Furthermore, the proportion of men with a university or 

college diploma was also higher than that of women, with 

9.2% compared to 1.4%. However, it is important to note 

that these percentages are relatively low. 

In terms of natural capital, a greater proportion of men-

owned agricultural and forestry land compared to women. 

Besides, in-depth interviews further indicated that 64.3% 

of land use right certificates were in the names of men, 

while the remaining certificates were either jointly held by 

both husband and wife (25.6%) or solely in the wife's name 

(10.1%). Overall, despite men exhibiting higher LSR 

scores and possessing greater human and natural capital, 

the findings suggest that there are still areas of 

improvement in terms of gender equity and women's 

participation in disaster prevention and land ownership. 
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Figure 2.  The difference in livelihood resilience across gender (women and men), ethnicity (Tà Ôi and Pa Cô), and economic status (poor and non-

poor) 
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Table 2.  Overall resilience score and five livelihood capitals across ethnicity, gender, and economic Status 

Groups Financial Human Social Physical Natural Overall 

Ethnicity Tà Ôi 0.170 0.332 0.310 0.375 0.435 0.316 

 Pa Cô 0.182 0.320 0.280 0.432 0.425 0.322 

 p-value 0.476 0.684 0.099*** 0.003* 0.545 0.609 

Gender Women 0.171 0.303 0.281 0.396 0.415 0.307 

 Men 0.180 0.349 0.309 0.411 0.444 0.331 

 p-value 0.615 0.091*** 0.126 0.432 0.083*** 0.063*** 

Economic 

status 

Poor 0.1273 0.2408 0.2944 0.3667 0.4293 0.2807 

Non-poor 0.1978 0.3650 0.2947 0.4202 0.4300 0.3366 

 p-value 0.000* 0.000* 0.983 0.011** 0.972 0.000* 

Note: *, **, and *** denote statistical significance (T-Test) at the 1%, 5%, and 10% level respectively 

Table 3.  Overall resilience score and five livelihood capitals by ethnicity and gender, gender and economic status, and ethnicity and economic status 

Groups  Financial Human Social Physical Natural Overall 

Gender and 

ethnicity 

Tà Ôi women 0.166 0.307 0.299 0.343 0.410 0.297 

Tà Ôi men 0.173 0.353 0.319 0.403 0.457 0.332 

p-value 0.695 0.755 0.871 0.055*** 0.253 0.448 

Pa Cô women 0.176 0.300 0.265 0.442 0.420 0.316 

Pa Cô men 0.188 0.344 0.296 0.421 0.430 0.330 

p-value 0.780 0.363 0.119 0.240 0.813 0.670 

Ethnicity 

and 

economic 

status 

Tà Ôi poor 0.126 0.267 0.320 0.359 0.442 0.290 

Tà Ôi non-poor 0.194 0.368 0.304 0.384 0.431 0.330 

p-value 0.001* 0.003* 0.771 0.367 0.823 0.010* 

Pa Cô poor 0.129 0.205 0.260 0.377 0.412 0.268 

Pa Cô non-poor 0.201 0.362 0.287 0.452 0.429 0.342 

p-value 0.005* 0.000* 0.579 0.034** 0.700 0.001* 

Gender and 

economic 

status 

Women poor 0.120 0.206 0.290 0.331 0.408 0.259 

Women non-poor 0.196 0.351 0.276 0.428 0.419 0.330 

p-value 0.362 0.374 0.545 0.562 0.889 0.328 

Men poor 0.135 0.280 0.299 0.406 0.453 0.304 

Men non-poor 0.199 0.378 0.313 0.413 0.441 0.343 

p-value 0.799 0.805 0.121 0.036** 0.265 0.516 

Note: *, **, and *** present statistical significance (T-Test) at the 1%, 5%, and 10% level respectively 

4.3. Household Livelihood Resilience and Economic 

Status 

When comparing the livelihood resilience index between 

poor and well-off households, the findings indicate that 

poor households have a lower capacity to recover their 

livelihoods compared to others, as evidenced by a 

significantly lower overall LSR index (p=0.000). This 

disparity arises from the fact that all component indexes of 

the five livelihood capitals among poor households are 

lower than those of non-poor households, with financial 

capital, human capital, and physical capital showing 

statistical significance (p<0.05). 

Poor households reported limited opportunities to access 

capital from banks for investment in production and 

business. They expressed concerns about the lack of trust 

from banks, stating, "How can they trust us when we are 

poor?" This is partly attributed to their limited assets in 

terms of physical capital, as many of them reside in 

makeshift houses and possess few valuable assets. 

Moreover, poor households tend to have lower 

participation rates in local organizations. Out of 59 poor 

households, 32 do not join any organizations, 12 only 

participate in farmers' associations, and the remaining 
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households join more than two organizations. One of the 

reasons for this trend is the lack of confidence among poor 

households, as they said "we are not confident in joining 

those organizations...because we are afraid...because of 

poverty". 

4.4. An Intersectional Analysis 

Firstly, this study examines the intersection of gender 

and ethnicity in the livelihood resilience index. The 

findings are presented in Table 3 below. Specifically, no 

significant difference was observed between men and 

women within the same ethnic group. However, men 

consistently exhibited higher recovery indices compared to 

women within their respective ethnic groups. For instance, 

the LSR for Tà Ôi men was 0.332, surpassing that of 

women (0.297). Similarly, men Pa Cô had a higher index 

than female Pa Cô members, with a difference of 0.02 

(Table 3).  

Next, we analyze the intertwining relationship between 

economic status and ethnicity. It was hypothesized that the 

poor group within each ethnic category would display a 

lower livelihood recovery index compared to the non-poor 

group. The results substantiate this hypothesis. Specifically, 

the poor Tà Ôi households exhibited an LSR of 0.29, lower 

than the non-poor Tà Ôi group, which scored 0.33, with a 

significance level of 1%. Similarly, the better-off Pa Cô 

households displayed a higher level of recovery than the 

poor Pa Cô group (p=0.001). Among the various sources of 

capital contributing to the overall LSR, financial capital, 

human capital, and physical capital appeared to have the 

most substantial influence (p<0.1).  

 

 

Figure 3.  Spider graph illustrating the variation in livelihood resilience among different groups 
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In comparing economic status and gender, the findings 

indicate no significant difference between the poor and 

non-poor groups in the same-sex men and women 

separately. However, it is noteworthy that the livelihood 

recovery index of poor women was lower than that of non-

poor women, and a similar pattern was observed among 

men, with poor men displaying lower recovery indices 

compared to their rich counterparts (Figure 3). 

Finally, a cross-sectional analysis of climate resilience 

was conducted, examining the intersection of gender, 

ethnicity, and economic status. The detailed results can be 

found in Table 4 and visualized in Figure 4. Three 

significant findings emerged from this analysis. Firstly, the 

results indicate that poor women from both ethnic groups 

have the lowest LSR index compared to other groups. 

Specifically, the Tà Ôi men and better-off households 

exhibited the highest LSR, reaching 0.349, whereas the Tà 

Ôi poor females showed the lowest value at 0.266 (p<0.05). 

Similarly, in the Pa Cô community, poor women-head 

families and women demonstrated the lowest index with an 

LSR score of 0.253 (p<0.01). Secondly, in the Tà Ôi 

community, the main factors contributing to the poor 

livelihood resilience of women, particularly those in 

poverty, were identified as limited access to finance 

(financial capital), low educational attainment (human 

capital), and a constrained asset portfolio (physical capital). 

The same pattern was observed in the Pa Cô community, 

where participants mentioned that "we often dropped out of 

primary school due to lack of financial resources and the 

distant location of the school." Finally, findings from FGDs 

and in-depth interviews revealed the persistence of 

patriarchal norms. One male participant stated, "We (men) 

are usually the breadwinners of the family. We work as 

hired laborers outside the commune, and we also gather 

honey from the forest to sell." In contrast, women are 

typically confined to household duties, taking care of the 

family, and collecting non-timber forest products (NTFPs) 

on the forest periphery. An elderly woman added, "We 

(females) rarely attend village meetings because we are 

afraid. Men usually represent the family in such significant 

events, including village meetings and disaster prevention 

drills". Further investigation, analysis, and discussion will 

be conducted on these issues in the upcoming section. 

Table 4.  An intersectional analysis of resilience across gender, ethnicity, and status dimensions 

Groups Financial Human Social Physical Natural Overall 

Tà Ôi women poor 0.112 0.241 0.330 0.315 0.404 0.266 

Tà Ôi women non-poor 0.191 0.338 0.284 0.357 0.413 0.311 

Tà Ôi men poor 0.136 0.285 0.313 0.390 0.469 0.307 

Tà Ôi men non-poor 0.198 0.399 0.324 0.411 0.449 0.349 

p-value 0.023** 0.053*** 0.471 0.028** 0.235 0.028** 

Pa Cô women poor 0.127 0.176 0.258 0.344 0.411 0.253 

Pa Cô women non-poor 0.201 0.364 0.269 0.492 0.425 0.348 

Pa Cô men poor 0.133 0.266 0.265 0.447 0.413 0.297 

Pa Cô men non-poor 0.200 0.361 0.303 0.415 0.434 0.337 

p-value  0.107 0.001* 0.608 0.008* 0.914 0.002* 

Note: *, **, and *** denote statistical significance at the 1%, 5%, and 10% level respectively 
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Figure 4.  Spider chart of the intersectionality of ethnicity-gender-status and livelihood resilience 

5. Discussion 

Resilience refers to the ability of individuals, 

communities, and systems to adapt, recover, and bounce 

back from adverse events or challenges [19]. In the context 

of climate change, the goal of resilience is to empower 

individuals, communities, and systems to adapt, endure, 

and thrive in the face of climate change, while also 

addressing the underlying vulnerabilities [27]. Therefore, it 

is essential to prioritize understanding the resilience of 

disadvantaged groups in the face of climate change for 

climate justice and promoting sustainable and equitable 

development. Based on the aforementioned findings, we 

will delve into three main discussions to further analyze the 

topic. 

First and foremost, our research focuses on two ethnic 

minority communities, the Tà Ôi and Pa Cô, in upland 

central Vietnam, which reveals significant disparities in 

reported livelihood resilience. Male-headed households 

exhibit higher levels of resilience, particularly in terms of 

human and physical capitals. These disparities can be 

attributed to a combination of factors, including entrenched 

patriarchal norms that shape gender roles and 

responsibilities, as well as social attitudes that result in 

unequal access to opportunities. In our context, men are 

primarily seen as the main breadwinners, engaging in 

occupations that are considered "crucial" due to their 

potential for higher income, such as hired labor or forest 

gathering. In contrast, women are mostly confined to 

domestic chores, child-rearing, and farming near their 

homes. Women often prioritize marriage, childbirth, and 

fulfilling domestic responsibilities over pursuing education. 
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This situation is further exacerbated by the prevalence of 

illiteracy among women, as revealed by our study. These 

findings align with previous research on limited access to 

education among women from other ethnic minorities, such 

as Dao and Hmong, in the northern mountainous regions, 

where patriarchal ideologies and social norms also play a 

significant role [17]. 

Our study also highlights distinct differences in climate 

change awareness and perceived responsibilities between 

men and women, with men displaying greater awareness of 

these issues. The gendered division of labor contributes to 

this discrepancy, as men primarily work outside the village, 

enabling them to interact with traders and gain exposure to 

market prices and trade dynamics. On the other hand, 

women's confinement to their households limits their 

access to external communication channels. These findings 

are consistent with previous research and reflect how long-

standing social norms perpetuate disparities and restrict 

women's opportunities for growth and development [10], 

[17], [35], [36]. Women's participation in decision-making 

processes often lacks impact, and their representation in 

land ownership certificates is limited, exacerbating power 

imbalances and disempowerment. Given the gravity of 

these findings, it is crucial to prioritize targeted 

development policies that address the educational needs of 

women, particularly within ethnically dominant 

communities, while respecting cultural and social norms. 

Agricultural development programs should focus on 

fostering gender equity in scientific knowledge and 

providing opportunities for women to exchange knowledge, 

share experiences, and support each other in livelihood 

development. It is essential to tailor these initiatives to local 

conditions and socio-ecological contexts, considering the 

unique aspirations and requirements of gender-specific 

households. By doing so, we can pave the way towards 

achieving the desired level of resilience, as emphasized by 

previous research [37], [38]. 

Secondly, our comprehensive research substantiates that 

irrespective of region or ethnicity, the impoverished remain 

the most vulnerable segment of society when it comes to 

climate change, resulting in alarmingly low levels of 

resilience to external shocks. The existence of this 

detrimental relationship between poverty and resilience has 

been extensively examined in prior studies [39]–[41]. Our 

study uncovers a pernicious cycle of poverty that 

exacerbates their vulnerability. As a consequence of 

poverty, these individuals possess a limited asset portfolio, 

thus severely restricting their access to financial resources, 

including banking services. The absence of adequate 

financial means further curtails their capacity to invest in 

production and business ventures, thereby impeding 

income diversification—a key aspect closely intertwined 

with climate vulnerability [42]. Ultimately, these 

intertwined factors converge to create a precarious 

situation characterized by diminished adaptability and 

resilience. In our investigation, we augment this body of 

knowledge by illuminating how poverty engenders 

psychological factors such as shyness and low self-esteem, 

thereby constraining the ability of impoverished 

individuals to foster meaningful relationships within their 

local communities—a pivotal element in climate change 

adaptation. This distressing trend is further exacerbated by 

the lack of confidence among impoverished households, 

stemming from their apprehensions regarding the 

repercussions of poverty and their hesitancy to engage with 

external organizations. Consequently, as long as the 

persistent issue of poverty remains unaddressed, achieving 

significant progress in terms of livelihood restoration will 

remain a distant goal. These findings underscore the 

manifold challenges confronting impoverished households 

in their pursuit of livelihood recovery and shed light on the 

hurdles they encounter in accessing financial resources, 

developing human capital, and acquiring tangible assets. 

Overcoming these barriers and fostering inclusive 

participation within local organizations emerge as crucial 

steps in bolstering the livelihood resilience of 

impoverished households [42]. Moreover, the research 

underscores the pressing need for targeted interventions 

aimed at poverty alleviation, which can simultaneously 

enhance the adaptive capacity and resilience of 

marginalized communities in the face of climate change. 

By fostering economic empowerment, nurturing self-

confidence, and creating enabling environments, we can 

lay the foundation for sustainable livelihood restoration 

and build a more resilient future for the impoverished [5], 

[40]. 

Finally, this discussion synthesizes the findings from the 

previous sections, revealing that women-headed 

households living in poverty have the lowest level of 

livelihood recovery compared to other groups in the Tà Ôi 

and Pa Cô communities. We have analyzed the causes of 

this disparity, emphasizing the importance of climate 

awareness and education in determining the difference in 

human capital between social groups. Existing literature 

consistently demonstrates that men tend to have higher 

levels of education, particularly in rural upland regions of 

developing nations [15]. Limited literacy levels among 

women residing in upland regions underscore the 

significance of gender equity as a crucial determinant of 

women's livelihoods in mountainous areas. Additionally, 

gender characteristics and economic status significantly 

shape individuals' access, utilization, and control of natural 

resources [41]. Many previous studies argued that 

individuals with higher wealth tend to invest more in 

production and business, providing them with multiple 

sources of income [42]. This improves their ability to adapt 

and cope with environmental changes because even if one 

source of income is disrupted, they still have other indirect 

sources. 

Conversely, the poor and women have limited income 

sources and face constraints in accessing public financial 

policies due to a narrow asset portfolio. It is to say that the 
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relationship between poverty, gender inequality, and 

climate livelihood restoration is complex and interrelated 

[43]. Consequently, when developing programs to build 

resilience for local communities, ethnic women with 

challenging circumstances should be prioritized as 

beneficiaries. To enhance household livelihood resilience, 

we propose several strategies for marginalized ethnic 

communities primarily reliant on small-scale agriculture. 

Enhancing access to capital, improved seed varieties, and 

fertilizers for women's union members or individuals from 

economically disadvantaged backgrounds can be achieved 

through interest-free or low-interest credit programs. By 

doing so, their capacity to adapt to disaster risks would be 

bolstered, leading to increased household resilience [17]. 

Access to new information and participation in social 

organizations or extension services would also contribute 

to higher levels of resilience, as these platforms facilitate 

the sharing of ideas, information, and collaborative 

decision-making. Livelihood diversification, especially for 

poor women, should be a priority to improve income. This 

can be accomplished by fostering the growth of value-

added industries, including handicrafts, weaving, and 

implementing government-supported job programs. In our 

study, women often derive their main income from NTFPs, 

suggesting the need to enhance the value of these products 

through networking with businesses in urban areas [4], [36]. 

Attention should be given to organizing seminars and 

product launches involving representatives of ethnic 

minority women to connect with stakeholders and explore 

the potential for collaboration. 

6. Conclusions 

Representing a paradigm shift in traditional research, 

this study delves deeply into the resilience of agricultural 

communities amidst the challenges posed by climate 

change. It takes a novel approach by examining the 

intersections of gender, social status, and ethnicity, 

shedding light on their intricate dynamics. Employing the 

innovative LSR framework, the research investigates 94 Tà 

Ôi and 94 Pa Cô households in upland Central Vietnam, 

presenting a comprehensive understanding of the complex 

relationship between climate change, gender, poverty, and 

resilience among ethnic minority farmers in Vietnam. 

This study contributes to development studies and 

distinguishes itself from previous research in several key 

aspects. Firstly, the study sets itself apart from traditional 

macroeconomic-data-based research, which tends to 

overlook the subjective experiences of communities and 

social groups when assessing their resilience to external 

stressors. In contrast, it adopts the LSR framework to 

conduct a nuanced analysis of self-assessments, thereby 

striving to attain a comprehensive understanding of 

household resilience. This understanding serves as a crucial 

initial step and a significant foundation for developing 

resilience-building programs tailored to the local 

community.  

Secondly, the research addresses the often-overlooked 

intersections of gender, social status, and ethnicity in 

relation to climate change and resilience. By examining 

these dynamics, the study uncovers the specific challenges 

faced by different social groups, which were not 

extensively explored in previous research. Particularly, this 

work emphasizes the critical importance of addressing 

gender and ethnic disparities in resilience, shedding light 

on the challenges faced by women-headed households due 

to entrenched patriarchal norms and limited access to 

education. Advocating for targeted development policies, 

the research emphasizes empowering women through 

education and economic opportunities within their cultural 

context. Additionally, the study uncovers the link between 

poverty and resilience, revealing how limited financial 

resources hinder adaptation among vulnerable 

communities. It strongly supports poverty alleviation 

interventions to enhance the adaptive capacity of 

marginalized groups.  

Thirdly, the research goes beyond theoretical insights 

and offers practical contributions to bolster resilience 

within marginalized communities. It identifies specific 

areas for targeted development policies and poverty 

alleviation interventions, which could enhance the adaptive 

capacity of vulnerable groups. Furthermore, the research 

highlights the transformative role of climate change 

awareness and education in empowering different social 

groups, enabling them to cope effectively with 

environmental changes. Ultimately, the study makes a 

resounding call for climate justice and sustainable 

development for disadvantaged communities, urging the 

prioritization of resilience research and customized 

interventions to build a more equitable and resilient future. 

Beyond academic realms, the implications of this 

research offer valuable guidance to policymakers, 

researchers, and organizations striving to foster climate 

adaptation and resilience within vulnerable communities. 

By paving the way for empowerment, particularly among 

ethnic minorities and impoverished women, this 

transformative study contributes significantly to shaping a 

resilient future amid an ever-changing climate. 
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