Pol. J. Environ. Stud. Vol. XX, No. X (XXXX), 1-22
DOI:10.15244/pjoes/189716 ONLINE PUBLICATION DATE:

Original Research

Climate Change Resilience: Cultural
Insights from Diverse Chinese Communities
and Environmental Implications

Qian Wen!, Jing Feng?, Xinran Wei’, Yan Ying**, Shamsheer ul Haq®

School of Economics and Management, Guangxi, University of Science and Technology Liuzhou, 545001, China
2Seoul School of Integrated Sciences and Technologies, Seoul, Korea
SNortheast Asian Studies, Shandong University Weihai, 264209, Shandong, China
4“College of Law, Hebei University, Baoding Xingtai 071000, Hebei, China
SDepartment of Economics, Division of Management and Administrative Science, University of Education, Lahore,
Pakistan

Received: 19 March 2024
Accepted: 5 June 2024

Abstract

Climate change’s undeniable impacts on the environment and people’s lives threaten economies,
cultures, and societies worldwide, particularly affecting families reliant on the natural environment.
Different cultural backgrounds influence individuals’ perceptions and responses to climate change
challenges. The study explores family resilience, adaptation strategies, and cultural context among 515
households from diverse cultural groups in China. Additionally, the research investigates the mediat-
ing role of cultural adaptation and the moderating effect of socio-economic status on family resilience
and adaptation. The study’s results confirm the majority of proposed hypotheses through the application
of PLS-SEM, providing valuable insights into the factors shaping family resilience and adaptation to
climate change impacts. Social support, coping abilities, supportive networks, and cultural background
emerged as crucial elements in building family resilience. Additionally, cultural adaptation plays a piv-
otal role in explaining the influence of cultural background on family resilience and adaptation. Under-
standing this mediation effect emphasizes the importance of adaptive behaviors and cultural adjustment
in coping with environmental challenges. Moreover, the study highlights the moderating effect of So-
cio-Economic Status (SES) on the relationship between family resilience and adaptation, underscoring
the need to consider SES in promoting adaptive capacity in the face of changing environmental condi-
tions. It is necessary to recognize and respect the diverse cultural backgrounds of communities when

designing and implementing climate change adaptation programs.
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Introduction

Climate change has garnered recognition not only on
the international stage but also regionally. Climate change
is a pressing global issue with significant implications for
families and communities worldwide [1]. The Earth’s cli-
mate is experiencing ongoing warming as a result of anthro-
pogenic activity, including the combustion of fossil fuels
and the clearance of forests, which triggers a chain of en-
vironmental changes [2]. The alterations involve the esca-
lation of temperatures, modifications in precipitation pat-
terns, as well as an increase in the frequency and intensity
of extreme weather phenomena like hurricanes, droughts,
and floods, as well as rising sea levels [3].

China possesses a wide range of climatic zones across its
expansive geographical territory, encompassing continental,
plateau, and mountainous regions, as well as monsoon-
influenced areas and even rainforest climates [4]. The di-
verse topography of the nation leads to regular occurrences
of natural disasters [5]. China has encountered several natural
disasters during the last few decades. Among these occur-
rences, there were more instances of severe temperature
events, which exhibited a discernible upward trajectory over
the course of the aforementioned timeframe [6].

The consequences of climate change can have signifi-
cant and extensive effects, impacting multiple facets of hu-
man existence. Families and communities are susceptible
to many risks due to their strong reliance on the natural
environment for essential resources such as livelihoods,
sustenance, access to water, and shelter [ 7]. Climate change
is a serious threat since it has the ability to alter agricultural
practices, leading to crop failures and food shortages. These
unfavorable outcomes can play a role in the development
of malnutrition and food insecurity [8]. In the aftermath
of a natural disaster, many people may be forced to re-
locate because of the destruction of their homes, busi-
nesses, and other essential infrastructure [9]. In addition
to the obvious physical harm, it is important to note that
these events can also cause psychological and emotional
suffering as people deal with loss, trauma, and uncertainty
about the future [10].

In addition, it is essential to recognize that the effects
of climate change have the potential to aggravate pre-
existing disparities in societal and economic conditions.
The aforementioned phenomena exhibit a disproportionate
effect on populations that are already in a vulnerable state,
such as low-income households, indigenous communities,
and disadvantaged groups [11]. The consequences of this
phenomenon include the exacerbation of poverty, height-
ened social tensions, and the emergence of conflicts arising
from competition over limited resources [12]. The discern-
ible consequences of climate change are progressively
evident, encompassing not only its extensive influence on
the natural environment but also its immediate ramifications
for human existence, hence presenting risks to economies,
civilizations, and societal establishments. According to
Drolet and Sampson [1], the United Nations Intergovern-
mental Panel on Climate Change (IPCC) stated in 2007
that there exists indisputable proof of global warming

resulting from human activities, specifically the emission
of greenhouse gases. This occurrence poses a significant
threat to ecosystems, economies, societies, and cultures
on a global scale.

The impacts of climate change on cultures globally are
varied and influenced by their distinct social, economic,
and environmental circumstances. The phenomenon un-
der consideration has the potential to cause significant
disruptions to various aspects of local communities, in-
cluding cultural practices, customs, and livelihoods that
are closely intertwined with the surrounding environment.
These disruptions can manifest in various ways, such as
impacting agricultural practices, traditional rites, and eco-
nomic activities like fishing or herding. Climate change
has the potential to impact dietary habits, leading to po-
tential changes in food availability and cultural relevance.
The phenomenon has the potential to induce alterations
in societal roles and gender dynamics, hence impacting
the distribution of duties within communities. Furthermore,
the phenomenon of climate change presents a range of po-
tential hazards to cultural heritage locations and artifacts,
hence jeopardizing the preservation of cultural identity
and historical significance [13]. The influence of climate
change poses a potential threat to the preservation of tradi-
tional knowledge held by indigenous cultures in the context
of sustainable resource management. Cultural character-
istics, such as the presence of strong social cohesiveness
and robust community networks, are integral to fostering
social resilience towards the impacts of climate change
[14]. These various aspects have the potential to augment
adaptive capacities and collective responses in addressing
difficulties associated with climate change. In addition,
climate change has significant implications for the health
and welfare of communities, influencing the cultural norms
and beliefs related to healthcare practices and the preven-
tion of diseases.

Climate change has intricate interactions with family
resilience, adaptation strategies, and cultural context,
exerting influence on diverse aspects of individuals’ lives,
traditions, and identities, and socioeconomic status strong-
ly influences this complex relationship [15]. Families that
are impacted by climate change face more challenges due
to severe weather events, changing ecological conditions,
and rising sea levels [16, 17]. Cultural practices and be-
liefs influence how families perceive and react to climate
change [18], and cultural context also has a significant
impact on how families are able to adapt to these chal-
lenges and maintain resilience [19, 20]. Moreover, it is
worth noting that socioeconomic status plays a crucial
role in determining the level of access to resources, infra-
structure, and information, thereby affecting the family’s
capacity to adapt effectively. The multidimensional prob-
lem lies in addressing the implications of climate change
on families and communities across diverse cultural con-
texts. The implementation of adaptation and resilience-
building methods is of utmost importance in order to
mitigate the negative impacts and enhance the capacity
of communities to deal with evolving environmental cir-
cumstances [21].
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China possesses a wide range of climatic zones across
its expansive geographical territory, encompassing con-
tinental, plateau, and mountainous regions, as well as
monsoon-influenced areas and even rainforest climates
[22]. The diverse topography of the nation leads to regular
occurrences of natural disasters. Based on data provided by
the Université Catholique de Louvain (UCL) pertaining to
global natural disasters, China encountered a cumulative
count of 1,098 natural disasters spanning the period from
1990 to 2020. Among these occurrences, there were 15
instances of severe temperature events, which exhibited
adiscernible upward trajectory over the course of the afore-
mentioned timeframe.

Hence, it is imperative to comprehend the coping mech-
anisms employed by families of diverse cultural back-
grounds in response to the impacts of climate change,
considering the extensive geographical expanse of China
and its varied climate zones, each of which poses distinct
environmental hurdles. Through an analysis of the diverse
degrees of family resilience observed among several cul-
tural groups, this study elucidates the importance of cul-
tural context in influencing individuals’ interpretations
of their family’s capacity to effectively navigate and recover
from challenging circumstances. Additionally, insufficient
emphasis has been placed on the comprehensive array
of cultural and social factors that influence the process
of adapting to climate change [23].

The research gap that this study has the potential to
address is the investigation of the complex relationship be-
tween cultural adaptation, socio-economic status, and fam-
ily resilience within varied cultural contexts. Over the past
several decades, many studies have been conducted to
examine the effects of climate change on different dimen-
sions of societies [24-26]. In a more specific context, Heyd
and Brooks [27], Nielsen and Reenberg [28], and Riihle-
mann and Jordan [29] have directed their attention towards
the examination of the relationship between climate change
and culture. Conversely, Keshavarz and Mogadas [30] have
concentrated their efforts on exploring the interconnected-
ness between climate change and the resilience of families.
Nevertheless, there is a scarcity of cross-cultural studies in-
vestigating how cultural adaptation and cultural background
affect adaptation to climate change and family resilience,
as well as the impact of socio-economic gaps within these
cultures on their ability to adapt and exhibit resilience. This
study has the potential to address this disparity by offer-
ing valuable insights into the complex relationship among
culture, socio-economic factors, and climate adaptation.
Consequently, it can contribute to the development of more
efficient policies and interventions in many communities
that are confronted with climate-related challenges.

Therefore, the primary purpose of the current study is
to analyze and comprehend the responses and adaptations
of the families to the challenges posed by climate change
across the different cultures within China. Thus, the current
study is planned to explore the relationship between family
resilience, adaptations, and the cultural background of fami-
lies belonging to different cultural groups across the differ-
ent regions of the countries. Moreover, we have focused on

the mediating role of cultural adaptation in the relationship
between cultural background and a family’s resilience
and adaptation to climate change. The current study further
examined the moderating effect of socioeconomic status
on the relationship between family resilience and their
adaptation to climate change. Therefore, the following re-
search questions have been developed: To what extent does
the cultural background of families influence their adapta-
tion to climate change and resilience? What is the mediat-
ing role of cultural adaptation in the relationship between
adaptation to climate change and family resilience? Does
socio-economic status moderate the relationship between
family resilience and adaptation to climate change?

The findings of the study are expected to contribute
extensively to the existing literature by creating a deep
understanding of family resilience levels based on differ-
ent cultural backgrounds in the face of climate change.
Further, the current study describes the importance of three
different aspects’ impact on family resilience, including
social support, coping ability, and supportive networks.
These findings may assist policymakers and stakeholders
in developing a targeted and culturally sensitive adaptation
to climate change. Moreover, based on the moderating
effect of socioeconomic status and the mediating effect
of cultural adaptation on family resilience and adapta-
tion, the current study provides significant intuition into
the complex relationship between family resilience and ad-
aptation with respect to different cultural backgrounds.
The outcomes of the study can play an important role
in the development of effective and comprehensive poli-
cies to promote the adaptation of climate change based on
the unique strengths and needs of different cultural com-
munities. Overall, the research assists in developing effec-
tive policies, building resilience among different cultural
communities, and encouraging cross-cultural learning to
better respond to the impacts of climate change.

Review of Literature
and Hypothesis Development

The anticipated effects of future climate change are
expected to result in heightened pressure on ecological
systems and natural resources. The capacity of society to
address the ramifications of climate change will be contin-
gent upon the accessibility of resources and instruments,
the acquisition of information, and the implementation
of joint endeavors. Social capital plays a crucial role as
a collective resource in providing assistance to entire com-
munities during times of environmental challenges such as
climate change [31]. Social capital affects people’s climate
change responses and resilience since it helps them main-
tain their livelihoods. Social capital may improve liveli-
hoods and spread knowledge and information throughout
communities [32]. Communities depend on social capi-
tal to develop collaboration and establish cooperatives to
overcome external shocks like climate change [33]. It is
important to recognize that social capital is one of many
resources society provides. Consequently, the efficacy
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of social capital in facilitating the process of adapting to
climate change and family resilience is widely recognized
by the majority of members of the community [34]. Nu-
merous scholarly investigations have revealed a significant
correlation between social capital and the management
of natural resources, which boosts family resilience in vul-
nerable communities. According to Adhikari and Goldey
[35], the impact of social capital on group actions can
be either positive or detrimental. Understanding the role
of social capital holds significant importance, as it exerts
effects on several dimensions of community functioning,
such as family resilience [36]. Hence, this study implies that

H1: Social capital significantly affects family resilience.

One of the prevailing notions of resilience was traced
back to the Intergovernmental Panel on Climate Change
(IPCC) in 2012. According to the IPCC, resilience refers
to the capacity of a system and its constituent elements
to effectively anticipate, absorb, adapt, or rebound from
the impacts of a hazardous event within a suitable time-
frame and with optimal efficiency. This includes measures
taken to safeguard, reinstate, or enhance the fundamental
structures and functions of the system. Considering the im-
minent threat of global climate change and the need for cur-
rent systems to adapt to predicted changes over the course
of'this century [37], it is crucial to recognize that resilience
should encompass both transformability and innovation as
essential elements. The reason transformative resilience is
not used more often in the existing literature on resilience
is that idea of “bouncing back” is at odds with the creation
of new functional and structural norms [38—40]. How-
ever, the impact of climate change compels the resilient
community to embrace transformation. Therefore, a more
advanced understanding of resilience encompasses the ca-
pacity of a landscape and its constituent elements to adapt
to, assimilate, or mitigate disruptions in a manner that
maintains the fundamental function of the initial system
or enables flexible change. Therefore, this study proposes
the following:

H2: Coping ability positively influences family
resilience.

There has been increasing acknowledgment of the uti-
lization of social networks as a means of including com-
munities in governmental initiatives and increasing family
resilience. A successful response to climate change neces-
sitates a social dimension wherein individuals engage with
other members of their network to exchange resources,
acquire knowledge, establish novel institutions, and foster
collective norms. These efforts aim to enhance the capac-
ity to withstand and recover from the impact of climate
change. According to Kogut [41], a network that includes
individuals can be conceptualized as a conduit for the trans-
mission of knowledge and information. The significance
of strong social networks lies in their ability to enhance
collaborative processes and facilitate the dissemination
of diverse knowledge and information [42]. This issue holds
special significance in underdeveloped countries because
there are limitations on individuals’ access to institutions
[43]. The widespread recognition of adaptation as a promi-
nent method for promoting family resilience in the face

of climate change has resulted in the development of a wide
range of adaptation policies and management techniques
worldwide. Social networks, which include people like
friends and family members, might have an impact on
farmers’ attitudes toward climate change adaptation [44].
These networks have the potential to boost individuals’
understanding of adaptation practices [45], influence their
willingness to allocate resources toward adaptation meas-
ures, and improve their capacity to evaluate the potential
threats and damages linked to climate change [46]. In
resource-dependent cultures, social networks serve as im-
portant platforms for the distribution of climate change
knowledge and facilitating collective creativity among
community members [47]. Social networks play a crucial
role in influencing sustainable natural resource manage-
ment within families and communities, thereby contributing
to the enhancement of family resilience [48]. The extent to
which an individual can effectively adjust to fluctuations
and shifts in the environment is contingent on the avail-
ability of social networking. The significance of family
resilience has been recognized through the identification
of social cohesion and collective action as crucial factors
[49]. Therefore, we propose the following hypotheses:

H3: Social network support positively affects family
resilience.

Culture serves as a valuable asset for climate adaptation
because of its ability to bolster the resilience of communi-
ties in addressing the consequences of climate change, such
as extreme weather events, natural calamities, and conflicts
[50]. The concept of culture is frequently perceived as un-
changing and obstructive in the adaptation process. Few et
al. [51], who discovered that culture can act as a predictor
of people’s motivation to adapt, demonstrated that it can
also facilitate adaptation. Significantly, culture produces
potential adaptations, which are concepts that have not yet
effectively mitigated climate risk, but have the potential
to do so when subjected to empirical evaluation [52]. 1I-
lustrative instances encompass agricultural methodologies,
human mobility, policies, and financial support pertaining
to climate. Humans play a significant role in climate change
mitigation and adaptation because of the close relationship
between their livelihoods and the climate. They actively
engage in the development of innovative practices aimed
at reducing greenhouse gas emissions. Additionally, they
selectively incorporate recommendations from various
stakeholders, such as organizations, policymakers, and re-
searchers, based on their local cultural context [53]. Based
on our theoretical framework and prior knowledge, we
propose the following hypothesis:

H4: Cultural background significantly affects family
resilience.

H4a: Cultural background significantly affects adapta-
tion to climate change.

H4b: Cultural background positively affects cultural
adaptation.

This study extends beyond the realm of cultural evolu-
tion. Investigations into the influence of cultural adaptation
on climate change adaptation encompass several academic
fields, industries, and research approaches. The impact
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of subjective internal feelings, influenced by cultural
background and other variables, on behavior pertaining to
climate change adaptation, has been a focus of an investi-
gation by psychologists and sociologists [54]. Moreover,
the trajectories of adaptation are intricately intertwined
with social and environmental contexts that span several
dimensions, including cultural adaptation. It is important
to recognize that activities occurring at different scales
or in different geographical areas can significantly influ-
ence the potential routes of these cultures. Nevertheless,
it is important to note that cultural backgrounds and their
susceptibility to the impacts of climate change are not
uniform [55]. In contrast, the potential pathways of these
groups exhibit a relational nature, wherein certain groups
display a greater capacity for adaptation, whereas others do
not [56]. Therefore, the interconnection of several cultural
trajectories frequently results in negative consequences for
social mobility or the perpetuation of inequality. The in-
clusion of a cultural adaptation perspective in the analysis
of adaptation pathways emphasizes the interconnectedness
of many social categories, which might have implications
for the ability of people and families to adapt and demon-
strate resilience [57]. Therefore, we expect that

HS: Cultural adaptation significantly affects family
resilience.

H5a: Cultural adaptation significantly affects adaptation
to climate change.

H5b: Cultural adaptation mediates cultural background
and family resilience.

H5c: Cultural adaptation mediates cultural background
and climate change adaptation.

According to Holling [58], the concept of resilience
is rooted in the study of ecology. Additionally, early soci-
ologists, such as Duncan [59], have indirectly addressed
the interconnectedness of social structure and environ-
mental output. Early social researchers initially focused on
comprehending the influence of modified environmental
circumstances on the restructuring of communities and cul-
tures. However, our current focus is mostly on examining
family-level reactions to environmental changes. In the con-
text of this study, the term “resilience” pertains specifically
to the capacity of families to effectively manage and adjust
to alterations in their surrounding environmental circum-
stances. Resilient families possess the qualities of adapt-
ability and readiness to confront change and uncertainty,
making them indispensable for the advancement of socie-
ties amid unfamiliar conditions [60, 61]. Resilience theory,
a constituent of the broader multidimensional systems
theory structure, posits that resilience can be character-
ized by three key factors. First, it pertains to the capac-
ity of a system to endure and absorb disturbances while
maintaining its structure and function. Second, it relates to
the system’s ability to self-organize. Finally, it encompasses
the system’s potential to cultivate and enhance its capac-
ity for learning and adaptation. Based on the theoretical
framework underpinning the concept of family resilience,
we propose the following:

Hé6: Family resilience significantly affects adaptation
to climate change.

People’s socioeconomic status and other motivational
factors may affect their willingness or tendency to pay to
adapt to initiatives [62]. Falco et al. [63] examined the fac-
tors influencing households’ decision-making processes
with regard to adapting to climate change. The researchers
identified socioeconomic status and knowledge as the pri-
mary determinants of climate change adaptation. According
to Jianjun et al. [64], several factors, such as houschold
income and perceptions of climate change consequences,
play a significant role in shaping people’s decision-making
processes regarding adaptation strategies. The relation-
ship between climate change and socioeconomic status is
intricately interconnected. The primary catalyst for climate
change is social and economic activity. Climate change will
have significant consequences for these operations, such
as the escalation of sea levels and increased vulnerability
to extreme weather events [65]. The adaptation capacity
of communities within regions across spatial and temporal
scales plays a significant role in determining the success
of climate change responses. The capacity to adapt to cli-
mate change was influenced by several socioeconomic
elements, as identified by the Intergovernmental Panel on
Climate Change (IPCC) in 2014. Research conducted by
Lee et al. [66] indicates that there is evidence supporting
the notion that socioeconomic status, including income
class and occupation, has an impact on both risk percep-
tion and engagement in climate change adaptation. There
is a notable association between the socioeconomic con-
ditions of individuals and families and their capacity for
family resilience and climate change adaptation [67]. In
recent scholarly investigations, researchers have examined
socioeconomic factors that have distinct impacts on many
aspects of environmental sustainability and the ability to
adapt to climate change [68]. It is anticipated that:

H7: Socio-economic status moderates the relationship
between family resilience and climate change adaptation.

Materials and Methods
Cultural Background Information and Selection

As the most populated nation in the world, China offers
a unique opportunity for academics to investigate climate
change adaptation within a varied cultural context. A wide
range of cultural, social, and environmental factors, which
vary in scope, duration, and geographical location, have an
impact on climate change adaptation. Hence, China was
chosen as the geographical focus of this research, with
a particular emphasis on individuals from six prominent
cultural groups inside the country: Han Chinese, Tibetan,
Hakka, Uighur, Miao, and other cultural groups that mostly
reside in China. This group is the largest ethnic community
worldwide, comprising approximately 18% of the total
global population. The Han Chinese population consists
of many subgroups who speak unique Chinese languages
[69, 70]. The global population of Han Chinese believed to
be over 1.4 billion, is mostly confined within the borders
of China.
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Tibetans are an ethnic group indigenous to East Asia
and reside primarily in Tibet. The current population is
approximately 6.7 million individuals. There is a substan-
tial Tibetan community dispersed throughout the Chinese
provinces of Gansu, Qinghai, Sichuan, and Yunnan, in ad-
dition to the population residing in the Tibetan region
of China. Tibetans constitute approximately 0.47 percent
of the nation’s population. According to the China Statis-
tical Yearbook of 2022, Tibetans make up 90.48 percent
of Tibet’s total population. In addition, they constituted
24.44 percent of the population in Qinghai and 1.86 percent
of the population in Sichuan.

The Hakkas and Hakka are separate subsets of the Han
Chinese population. They mostly live in the Chinese prov-
inces of Guangdong, Fujian, Jiangxi, Guangxi, Sichuan,
Hunan, Zhejiang, Hainan, and Guizhou, where Hakka is
widely spoken. Unlike other subgroups of Han Chinese
people, the Hakkas do not take their name from a particu-
lar geographical location inside China, such as a province,
county, or city. The name Hakka,” or “guest families,” has
Cantonese origins and refers to Northern Chinese migrants
who fled from places such as Gansu and Henan during
the Qing era owing to social turmoil, upheaval, and inva-
sions. Seeking safety in the Cantonese provinces of Guang-
dong and Guangxi, these migrants were regarded as guests
dwelling in these areas according to the term’s original sense.
There has been a long process of integration between them
and the Cantonese people for many generations.

The Uighur population in China ranges from 11 to 15
million individuals. The bulk of the population in China
resides in Xinjiang, a large province encompassing approxi-
mately one-sixth of the country’s total land area. However,
an increasing number of individuals are relocating to other
regions of China or abroad for employment and education.
The Uighur community in Xinjiang constitutes approxi-
mately 45 percent of its total population [71].

The Miao ethnic group comprises linguistically similar
people from southern China and Southeast Asia. The Chi-
nese government has officially accepted them as one
of the country’s 56 ethnic groups. The Miao ethnic group,
which comprises approximately nine million people, is
mostly found in southern China’s hilly areas. They lived
in the provinces of Guizhou, Yunnan, Sichuan, Hubei,
Hunan, Guangxi, Guangdong, and Hainan. A substantial
portion of the Miao area is distinguished by its undulating
geography, which is dominated by hills and mountains.
Furthermore, this area is covered by numerous significant
river systems that act as drainage networks. The climatic
characteristics of the region are characterized by moderate
temperatures and ample precipitation. Furthermore, this re-
gion is well-known for its enormous natural resources [72].

Survey Questionnaire

In the subject of climate change adaptation research,
questionnaire surveys have been widely used as a systematic
way to collect primary data [73]. In addition to expert advice
from academic and research domains, a thorough examina-
tion of pertinent scholarly literature was used to influence

the creation of the survey instrument for this study. A two-
step process was used to assess the questionnaire’s suit-
ability and validity before administering the survey. A panel
of four experts, including professors, associate professors,
and researchers from the academic community, thoroughly
examined the questionnaire. These individuals demonstrated
a high degree of proficiency in the areas of family resilience
and climate change adaptation. The evaluation’s objectives
were to determine the questionnaire’s comprehensiveness
by confirming that pertinent information was included
and evaluating the comprehensibility of the technical ter-
minology used. Additionally, a preliminary evaluation was
conducted with a sample size of 20 people. Consequently,
while completing the questionnaire, changes were made
in response to the comments received. The research objec-
tives were first provided in the final questionnaire, followed
by the respondents’ background information.

Thus, a well-designed, structured questionnaire con-
sisting of different sections was prepared to collect data.
The first section inquired about the resilience of respondents’
families through seven queries. The second section contained
five questions regarding social capital. The third part meas-
ured the coping ability of respondents through three items,
while the next part inquired about their support networks
through four statements. The cultural adaptation and cultural
background of the participants were measured in the sixth
and seventh sections using 18 and 15 questions, respectively.
Another section includes queries related to the adoption
of climate change practices at the household level. The last
section of the questionnaire focused on the respondents’
socio-demographic backgrounds. All questions included
in the survey instrument, except for the first socio-demo-
graphic section, were measured on a five-point Likert scale.

Data Collection

Owing to COVID-19 restrictions in China, a question-
naire survey was conducted with respondents from various
cultures from June to July 2022 via an internet survey.
Another reason for using an online survey for data collec-
tion is that face-to-face interview surveys are expensive
and time-consuming and may result in a non-representative
sample [74]. Frankfort-Nachmias and Nachmias [75] ar-
gue that questionnaire surveys require highly specialized
interviewers to ask questions and obtain unbiased informa-
tion; thus, training is required to excel in team expertise,
which is time- and money-intensive. Consequently, online
data collection was chosen to broaden the survey’s reach
and include more respondents from other cultures.

The link to the online survey was shared through popu-
lar social networking and communication applications.
The respondents were informed of the purpose of the study
and informed verbal consent was obtained before begin-
ning the survey. Respondents were given the choice to
leave the survey at any time. A total of 558 respondents
participated in this survey, of which 43 were incomplete
or invalid. Therefore, data from 515 respondents was used
for further analysis. Fig. 1 shows the participation rates
of respondents from different cultures.
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Fig. 1. The participation rate of the people from each culture.

Statistical Analysis

The use of the structural equation model (SEM) amal-
gamates the advantageous features of factor and path analy-
sis, thereby resulting in a potent multivariate statistical in-
strument. The application of Structural Equation Modeling
(SEM) is an approach to statistics that facilitates the analy-
sis of the interrelationships among various effects, various
influences, and latent variables. It integrates various analyti-
cal methods such as analysis of variance, factor analysis,
regression analysis, and path analysis [76]. The PLS-SEM
methodology is a type of multivariate structural equa-
tion modeling that is classified as a second-generation
approach. The use of non-parametric methods in studies
with limited sample sizes can eliminate distribution as-
sumptions and yield greater statistical power compared to
other methods [77]. The process of reducing and validat-
ing constructs prior to constructing the ultimate structural
equation for each obvious variable enables the simple
verification of item validity through the use of PLS. Pre-
vious literature has established that a minimum of 100
respondents is required to achieve impartial results when
utilizing this particular model. Moreover, the adequacy
of the respondents for this model was established through
Hair et al.’s [78] ten time rule and G*power. The present
study heavily relied on the analytical approach put forth
by Hair et al. [78]. Therefore, the PLS-SEM methodology
consists of a measurement model and a structural model.

Results
Respondent Characteristics
The participants in the study were distributed across
different age groups. The majority (51%) fell within the age

range of 31-60, indicating a relatively balanced representa-
tion of adults. Around 23% of the participants were below

Han Chinese culture
Tibetan culture
Hakka culture
Uighur culture

Miao culture

Other cultures

the age of 30, and 26% were above the age of 60. The mean
age of the participants was 41.87 years, with a standard
deviation of 10.21, indicating that the sample’s age was
moderately dispersed around the mean. The educational
background of the participants varied. A small percentage
(3.78%) had no formal education, while a significant por-
tion had completed primary school (17.82%) and lower
secondary education (23.56%) (Table 1). A substantial
number had achieved upper secondary education (29.31%),
and a notable proportion had attended college (16.98%) or
university (8.55%). The mean education level was 8.67,

Table 1. Respondent characteristics.

Variables Percentage/ Mean
Age
<30 Years 23
31-60 Years 51
>60 Years 26
Mean 41.87 (10.21)
Education
No formal education 3.78
Primary school 17.82
Lower secondary 23.56
Upper secondary 29.31
College 16.98
University 8.55
Mean 8.67 (1.78)
Family Size (members) 3.89 (1.06)
Monthly Income (Yuan) 27435.95 (287.16)

Values in parenthesis are standard deviation.
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indicating a relatively moderate level of education on av-
erage among the participants. On average, the family size
among the participants was 3.89 members, with a standard
deviation of 1.06. The average monthly income among
the participants was 27,435.95 yuan, with a very low stand-
ard deviation of 287.16. This indicates that the income
levels in the sample were relatively homogenous, and most
participants had similar monthly earnings.

Table 2. Family resilience among diverse cultural groups in China.

Family Resilience among Diverse Cultural
Groups in China: Coping with Climate
Change Impacts in Different Regions.

Table 2 shows the perceptions of different cultural
groups in China regarding their family resilience to cope
with climate change. Their perception was measured
based on a five-point Likert scale: “Strongly Agree,”

Constructs | SA | A | N | DA | SDA
Han Chinese culture
FR1 53.89 29.67 6.78 5.76 3.9
FR2 22.85 16.34 24.05 21.98 14.78
FR3 36.85 23.78 16.29 11.44 11.64
FR4 26.98 18.49 20.31 17.88 16.34
FR5 20.73 31.48 12.83 18.92 16.04
FR6 28.55 17.28 11.32 9.56 33.29
FR7 28.67 9.33 10.00 30.00 22.00
Family’s ability to withstand the effects of climate change 15.77 13.24 7.78 23.78 39.43
Tibetan culture
FR1 43.984 22.74 5.47 8.92 18.89
FR2 25.53 22.84 14.93 18.23 18.47
FR3 33.85 25.43 15.82 9.45 15.45
FR4 21.98 22.34 17.85 15.77 22.06
FRS 21.83 29.71 14.23 13.22 21.01
FR6 23.75 15.63 10.02 11.92 38.68
FR7 31.00 16.50 40.00 6.50 6.00
Family’s ability to withstand the effects of climate change 23.74 21.78 16.63 22.74 15.11
Uighur culture
FR1 39.56 29.44 16.73 6.39 7.88
FR2 23.54 17.34 19.37 14.32 25.43
FR3 44.67 19.45 11.99 8.67 1522
FR4 26.9 16.47 23.74 19.02 13.87
FRS5 34.27 26.93 13.99 7.83 16.98
FR6 21.09 12.81 24.38 10.63 31.09
FR7 20.00 26.00 17.00 29.00 8.00
Family’s ability to withstand the effects of climate change 21.89 17.23 11.49 18.92 30.47
Hakka culture
FR1 36.84 31.95 8.43 9.01 13.77
FR2 32.8 17.39 19.84 18.95 11.02
FR3 38.99 18.43 12.97 10.09 19.52
FR4 31.34 17.88 19.32 15.53 15.93
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Constructs SA A N DA SDA
FRS5 25.35 29.33 14.78 13.82 16.72
FR6 28.55 17.28 11.32 9.56 33.29
FR7 41.00 11.00 13.00 17.00 18.00
Family’s ability to withstand the effects of climate change 16.83 14.78 19.93 20.34 28.12

Miao culture

FR1 49.65 22.78 4.98 7.29 15.3
FR2 26.28 18.77 19.39 22.33 13.23
FR3 40.23 17.92 10.23 13.24 18.38
FR4 22.54 17.98 18.32 15.54 25.62
FRS5 23.82 25.43 13.45 21.03 16.27
FR6 10.87 21.03 22.38 10.33 35.39
FR7 37.00 12.00 23.00 20.00 8.00
Family’s ability to withstand the effects of climate change 15.77 13.29 19.44 18.22 33.28

Yunnan minority cultures

FR1 39.04 28.92 8.238 8.88 14.922
FR2 16.73 19.95 18.82 17.29 27.21
FR3 41.23 33.82 5.63 9.77 9.55
FR4 17.66 15.39 19.82 18.22 28.91
FRS5 29.33 26.66 17.23 13.27 13.51
FR6 17.19 13.78 16.72 13.33 38.98
FR7 18.00 21.50 29.00 12.50 19.00
Family’s ability to withstand the effects of climate change 20.11 18.93 26.77 17.39 16.8

“Agree,” “Neutral,” “Disagree,” and “Strongly Disagree.”
Han Chinese Culture Group shows relatively high lev-
els of family resilience. A significant proportion of re-
spondents “Strongly Agree” or “Agree” that they possess
a propensity to rapidly recover from adversities (83.56%)
and typically tackle challenging circumstances with rela-
tive ease under fluctuating climatic conditions (52.21%).
The Tibetan culture also exhibits strong perceptions re-
garding family resilience, with a considerable number
of respondents “Strongly Agreeing” or “Agreeing” to
possess a propensity to rapidly recover from adversities
(66.72%) and typically tackle challenging circumstances
with relative ease under fluctuating climatic conditions
(51.04%). The families belonging to Uighur culture per-
ceived moderate-level family resilience, with a notable
percentage of respondents “agreeing” to possess a propen-
sity to rapidly recover from adversities (68%) and typi-
cally tackle challenging circumstances with relative ease
under fluctuating climatic conditions (60.25%).
Asignificant proportion (69.99%) of families belonging
to Hakka culture also perceived a moderate level of fam-
ily resilience by agreeing to have the ability to rapidly
recover from adversities. Similarly, most of the respondents

(58.2%) who belong to Hakka culture were also able to
tackle the challenging circumstances with relative ease
under fluctuating climatic conditions.

The families who belong to Miao culture also perceived
a relatively high level of resilience, because a significant
number of them strongly agreed or agreed with the ability
to rapidly recover from adversities (72.43%) and typically
tackle challenging circumstances with relative ease under
fluctuating climatic conditions (49.52%).

The families that belong to the Yunnan minority culture
show a moderate perception regarding family resilience.
Only 67.86% of them agreed that they had the ability to
rapidly recover from adversity, and only 55.68% were able
to typically tackle challenging circumstances with relative
ease under fluctuating climatic conditions.

Fig. 2 shows the responses from different cultural
groups in China regarding their family’s ability to adapt
and bounce back from challenging situations or climate-
related events. The rows represent different cultural groups,
while the columns indicate the levels of family resilience,
ranging from “Not resilient at all”” to “Extremely resilient.”
The Han Chinese group exhibits a relatively high percentage
of respondents who perceive their families as “Extremely



10

Qian Wen, et al.

45
40
35
30
25
2

o

(O, ]

Han Chinese
Culture

B Notresilientatall ™ Slightly resilient

Tibetan Culture Uighur Culture

Moderately resilient

15
: II I I II
0

Hakka Culture Miao Culture  Yunnan Minority

Cultures

Very resilient M Extremely resilient

Fig. 2. Perceived family resilience in coping with challenging situations and climate-related events.

resilient” (39.43%). A significant proportion also consider
their families to be “Very resilient” (23.78%). The percent-
ages for “Not resilient at all” and “Slightly resilient” are
relatively lower. The responses for the Tibetan group show
amore balanced distribution, with no single resilience level
dominating. The highest percentage is for “Not resilient
at all” (23.74%), and the lowest is for “Extremely resil-
ient” (15.11%). The Uighur group has a significant portion
of respondents perceiving their families as “Extremely
resilient” (30.47%) and “Not resilient at all” (21.89%).
The percentages for “Moderately resilient” and “Slightly
resilient” are relatively lower. The Hakka group’s responses
are distributed relatively evenly across the resilience lev-
els, with the highest percentage for “Extremely resilient”
(28.12%). The Miao group shows a significant percentage
of respondents considering their families as “Extremely
resilient” (33.28%), while “Moderately resilient” also has
a notable representation. The Yunnan Minority Cultures
group exhibits a relatively balanced distribution across
the resilience levels, with “Moderately resilient” having
the highest percentage (26.77%).

Measurement Model Results

The model’s appropriateness was evaluated through
discriminant validity and convergent tests. Convergent
validity (CV) was assessed using different measures: aver-
age variance extracted (AVE), composite reliability (CR),
and factor loading (FL). The assessment of CV is a com-
monly employed technique in the analysis of determinant
measurement models within the context of PLS-SEM.
CV evaluates the level of agreement between a specific
measurement and other measurements related to a similar
condition. In this study, CV was evaluated by examin-
ing the FL of each item and comparing it to the cutoff
value. Previous research suggests that a construct can be
considered convergent only if its FL exceeds 0.70 [79].

The findings of this study demonstrated CV, as all the in-
dividual items had FL above 0.70. The average variance
explained reflects the extent to which the construct captures
variance compared to variance due to measurement error.
A score of 0.80 or higher is generally considered evidence
of meeting the necessary requirements for formative meas-
ures, assuming there is a CV with strong loadings [80].
The FL displayed in Table 3 indicates that the items should
be considered part of the intended construct. The study’s
CV was confirmed as no individual items exhibited FL
lower than 0.70.

This statistic measures the internal consistency
of the items within each construct. It indicates the extent
to which the items in a construct are correlated with each
other. Cronbach’s Alpha, a widely used statistical meas-
ure, is frequently employed in scholarly discussions to
assess instrument reliability, particularly in the develop-
ment of scales for measuring affective constructs [81, 82].
Generally, a Cronbach’s Alpha value of 0.70 or higher is
considered acceptable for a reliable scale [83]. A Cron-
bach’s alpha value of 0.70 or higher is considered essential
for the latent variable [84, 85]. In this study, all constructs
have Cronbach’s Alpha values above 0.70, indicating good
internal consistency and reliability. These results offer
strong support for the scale’s significance and suitability
for further exploration in the study.

CR is a superior measure for assessing the internal
consistency and reliability of measures compared to Cron-
bach’s alpha [79, 86]. CR considers factor loadings, making
it more accurate [87]. A minimum CR coefficient of 0.60
is needed to establish construct validity [88]. If the CR
coefficient exceeds 0.70 [89], the model is considered
satisfactory. A CR value of 0.80 or higher is required as
a confirmation threshold [80]. The latent variables must
attain a CR value of at least 0.84, indicating the need
for further research. Similarly, AVE assesses the amount
of variance captured by the construct relative to the variance
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Table 3. Analyzing the convergent validity of measurement model.

Constructs Factor loading Cronbach alpha CR AVE
Family Resilience (FR)
FR1 0.85
FR2 0.92
FR3 0.91
FR4 0.90 0.86 0.92 0.65
FRS5 0.87
FR6 0.84
FR7 0.83
Social Capital (SC)
SC1 0.96
SC2 0.95
SC3 0.89 0.80 0.93 0.73
SC4 0.85
SCs 0.82
Coping Ability (COA)
COALl 0.93
COA2 0.92 0.78 0.84 0.64
COA3 0.87
Supporting Network (SNW)
SNW1 0.86
SNW2 0.83
0.79 0.88 0.76
SNW3 0.82
SNW4 0.80
Climate Change Adaptation (CCA)
CCAl 0.96
CCA2 0.95
CCA3 0.93
CCA4 0.90
CCAS 0.89
CCA6 0.88
CCA7 0.83
CCAS 0.83
0.80 0.98 0.71
CCA9 0.82
CCAI10 0.80
CCAll 0.77
CCAl12 0.77
CCA13 0.76
CCAl4 0.75
CCAlS 0.74
CCALl6 0.73
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Constructs Factor loading Cronbach alpha CR AVE
Cultural Adaptation (CAD)

CADI1 0.96
CAD2 0.95
CAD3 0.94
CAD4 0.93
CADS 0.89
CAD6 0.87
CAD7 0.86
CADS 0.85
CAD9 0.84

0.80 0.98 0.64
CADI10 0.84
CADI11 0.82
CADI12 0.81
CADI13 0.81
CAD14 0.78
CADI15 0.77
CADI16 0.75
CAD17 0.74
CADI18 0.73

Cultural Background (CBG)

CBGl 0.95
CBG2 0.93
CBG3 0.90
CBG4 0.88
CBG4 0.88
CBGS 0.85
CBG6 0.84
CBG7 0.83

0.76 0.95 0.58
CBGS8 0.82
CBG9 0.80
CBG10 0.79
CBGl1 0.77
CBGI12 0.75
CBG13 0.73
CBG14 0.72
CBGl15 0.71
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Constructs Factor loading Cronbach alpha CR AVE
Socio-Economic Status (SES)
SES1 0.93
SES2 0.91
SES3 0.89
SES4 0.87
SESS 0.85
SES6 0.85 0.78 0.94 0.60
SES7 0.84
SESS8 0.83
SES9 0.81
SES10 0.76
SES11 0.74

due to measurement error. It also provides a measure of CV.
AVE values should ideally be 0.50 or higher for a good CV
[86]. In this study, all constructs have AVE values above
0.50, indicating that they explain a substantial proportion
of the variance in the observed variables, thus demon-
strating a good CV. Therefore, the results indicate that all
constructs in the study show good internal consistency,
reliability, and convergent validity, as their alpha scores,
CR, and AVE values meet or exceed the commonly ac-
cepted thresholds.

The discriminant validity of the constructs before pro-
ceeding toward the path analysis is one of the most im-
portant steps in PLS-SEM. This validity confirms the abil-
ity of the measurement model to differentiate different
latent variables or constructs. The purpose of assessing
the discriminant validity of the constructs is to ensure
that the indicators of each construct are highly related to
their particular construct as compared to the other con-
structs [86]. Therefore, the discriminant validity con-
firms the distinction between the indicator of a construct
and the indicators of the other constructs of the model.
This procedure of validity assessment explains that each
construct possesses distinct and conceptual properties,
thereby avoiding any potential overlapping and ambiguity
among multiple constructs. We used the Fornell-Larcker
criterion and the cross-loadings to assess the discriminant
validity. For this purpose, we have compared the square
root of the AVE of each construct with the correlation scores
between constructs.

In order to establish discriminant validity, it is neces-
sary for the square root of the average variance extracted
(AVE) for each construct to exceed its correlations with
other constructs within the model [90]. The results in Table
4 confirm the discriminant’s validity. The diagonal values
of'the latent variables show greater variability than the cor-
relation coefficients with other measures, indicating their
distinctiveness. In addition to other analyses, the study

performed an evaluation of the discriminant validity by
considering the heterotrait-monotrait ratio (HMR) val-
ues. The HMR value, when found to be less than 0.90,
as suggested in previous research [91], serves as strong
evidence supporting the presence of discriminant validity
in the model.

The goodness of fit measure assesses how well
the structural model fits the observed data. In this study,
several fit indices were calculated, and their values were
compared to the commonly used cut-off values to deter-
mine the model’s goodness of fit. The cut-off value is
typically set at 3.0. In this study, the obtained value was
2.85, which indicates a good fit as it is below the cutoff
value. GFI (Goodness of Fit Index) measures the propor-
tion of variance in the observed data that is explained
by the structural model. The cutoff value is set at 0.90.
The obtained value of 0.904 indicates a good fit, as it meets
the cutoff criterion. CFI (Comparative Fit Index) compares
the fit of the proposed model with that of a baseline model.
The cutoff value is set at 0.90. The obtained value 0f 0.916
shows a good fit, exceeding the cutoff criterion. AGFI
(Adjusted Goodness of Fit Index) is similar to GFI, but
adjusted for the model’s degrees of freedom. The cutoff
value is set at 0.90. The obtained value of 0.912 indicates
a good fit, meeting the cutoff criterion. NFI (Normed Fit
Index) measures the relative improvement of the proposed
model over a null model. The cutoff value is set at 0.90.
The obtained value of 0.931 indicates a good fit, surpass-
ing the cutoff criterion. RMSEA (Root Mean Square Er-
ror of Approximation) assesses the discrepancy between
the hypothesized model and the population covariance
matrix. The cutoff value is set at 0.08. The obtained value
of 0.058 indicates a good fit, as it is below the cutoff cri-
terion. Thus, the goodness of fit measures suggests that
the structural model in this study fits the observed data
well, as all the fit indices meet or exceed the commonly
accepted cutoff values.
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Table 4. Testing discriminant validity.

Fornell-Larcker Criterion
SSSC COA SNW FR ADO CAD CBG SES

SSSC 0.854
COA 0.562 0.802
SNW 0.435 0.503 0.874

FR 0.379 0.221 0.353 0.805
ADO 0.562 0.328 0.543 0.546 0.844
CAD 0.424 0.482 0.375 0.473 0.473 0.803
CBG 0.231 0.383 0.285 0.388 0.388 0.647 0.762

SES 0.153 0.435 0.453 0.587 0.575 0.463 0.453 0.776

Heterotrait-Monotrait Ratio (HTMT)
SSSC COA SNW FR ADO CAD CBG SES

SSSC
COA 0.345
SNW 0.453 0.427

FR 0.174 0.302 0.204
ADO 0.498 0.276 0.342 0.243
CAD 0.254 0.354 0.183 0.194 0.432
CBG 0.432 0.163 0.203 0.312 0.243 0.311

SES 0.232 0.352 0.302 0.261 0.326 0.183 0.284

SC = Social capital; COA = Coping ability; SNW = Supporting network; FR = Family resilience; CCA = Climate change adaptation; CAD = Cultural

adaptation; CBG = Cultural background

Structural Model

The structural model’s predictive accuracy was assessed
using the “explained variance” (R2) metric. Table 5 displays
R2 values above 0.50 for all hypotheses, indicating strong
predictive power. To confirm the proposed relationships
among latent variables, the study employed nonparametric
bootstrapping, following the approach of Wetzels et al. [87],
which confirmed all hypotheses.

The results revealed that SSSC (B = 0.439, p < 0.01),
COA (B=0.023,p<0.01),and SNW (B=0.128, p<0.05)
have a statistically significant positive effect on family resil-
ience (FR), supported by t-values exceeding the threshold
of 2.32 and 1.64. Similarly, FR demonstrated a notable
impact on ADO (B=0.572, p<0.01). Similarly, the cultural
background (CAB) also demonstrates the significant posi-
tive impact on FR and ADO. The impact of cultural adapta-
tion (CAD) on ADO and FR is also positive and significant.
Effect size (f2) values were utilized to quantify the vari-
ables’ impact on respondents’ FR and ADO. Based on Co-
hen’s [88] classification, SSSC and COA exhibited bigger
effect magnitudes with f2 values of 0.875 and 0.0.393 on
FR, respectively, while SNW had a moderate effect on FR

with an f2 value of 0.324. The FR exhibits a bigger effect
on ADO, and the CBG has a moderate effect on ADO.
The CBG has a small effect on FR, with a f2 value less
than 0.015. The effect size of CAD on FR and ADO is
medium (f2 = 0.308) and bigger (f2 = 0.582), respectively.
The computation of Q2 was conducted to assess the predic-
tive validity of each hypothesis, following Fornell et al.’s
approach [92]. All structures achieved Q2 values greater
than zero, indicating their predictive significance.

Table 6 presents the findings concerning the mediating
role of cultural adaptation (CAD) toward FR and ADO.
The results indicate that the CAD acts as a mediator
between CBG and FR (=0.126, p<0.01). Similarly, it
also mediates the relationship between CBG and ADO
(B=0.198, p<0.01).

The study computed the Variation Accounted For
(VAF), which measures the proportion of the indirect
effect relative to the total effect. In this research, VAF
represents the ratio of the mediation effect to the total
effect. For instance, the VAF of CAD for the relation-
ship between CBG and FR is 0.3103 (=0.126/0.406), in-
dicating that approximately 31.03% of the effect of CBG
on FR can be attributed to the mediation effect of CAD.
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Table 5. Path coefficient of structural model.

Relationships B SD 2 Q2 R2 Decision
SSSC->FR 0.439* 0.047 0.875 0.602 0.746 Accepted
COA->FR 0.023* 0.006 0.393 0.383 0.674 Accepted
SNW->FR 0.128%** 0.078 0.324 0.473 0.587 Accepted
FR->ADO 0.572* 0.076 0.799 0.582 0.684 Accepted
CBG->FR 0.230* 0.049 0.014 0.397 0.701 Accepted

CBG->ADO 0.195%* 0.094 0.437 0.284 0.684 Accepted

CBG->CAD 0.406* 0.038 0.461 0.649 0.509 Accepted
CAD->FR 0.177** 0.097 0.308 0.574 0.667 Rejected

CAD->ADO 0.227* 0.053 0.582 0.173 0.683 Accepted

*p <0.01 if t-value > 2.32, and ** p < 0.05 if t-value > 1.64. SC = Social capital; COA = Coping ability; SNW = Supporting network; FR = Family
resilience; CCA= Climate change adaptation; CAD = Cultural adaptation; CBG = Cultural background

Table 6. Mediating effect of CAD between CBG, FR and ADO.

B Std. dev. t-value p-value Decision
CBG->CAD->FR 0.126 0.031 5.328 0.000 Accepted
CBG->CAD->ADO 0.198 0.067 4.075 0.000 Accepted
FR = Family resilience; CCA = Climate change adaptation; CAD = Cultural adaptation; CBG = Cultural background
Table 7. Variance accounted for CAD.
Independent variables Mediator variable Dependent variable Mediation effect Total effect VAF (%)
CBG CAD FR 0.126 0.406 31.034
CBG CAD ADO 0.198 0.406 48.768

FR = Family resilience; CCA = Climate change adaptation; CAD = Cultural adaptation; CBG = Cultural background

Moreover, the VAF of CAD for the relationship between
CBG and ADO is 0.4876 (=0.198/0.400), indicating that
approximately 48.76% of the effect of CBG on ADO can
be attributed to the mediation effect of CAD (Table 7).
Additionally, VAF values greater than 20% but less than
80% signify partial mediation effects of the variables [32].
Based on the findings, the relationship between CBG, FR,
and ADO is partially mediated by CBG.

The Moderating Role of SES
in the Relationship between FR and ADO

Prior to examining the moderating influence of socio-
economic status (SES) on the relationship between FR
and ADO, all variables underwent normalization proce-
dures to ensure comparability. The methodology utilized
in this study followed the approach suggested by Preacher
and Hayes [89]. Table 8 presents the significant and direct

impact of SES on ADO. Moreover, the impact of respond-
ents’ FR (3=0.342,p<0.01) and SES (3=0.287,p<0.01)
on their ADO was found to be statistically significant.
The study revealed that the interaction effect of respond-
ents’ FR and SES on ADO was both significant and positive
(B=0.311,p<0.01). This finding is important as it indicates
a higher likelihood of predicting ADO. The current research
provides empirical support for the notion that respondents’
FR with a higher SES level acts as a moderator for the ef-
fect of FR on ADO.

Discussion

The study sample appears to be relatively diverse
in terms of age, education, and family size. However,
the participants generally had a moderate level of educa-
tion and a relatively consistent income level. The study
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Table 8. Moderating effect of SES in relationship of FR and ADO.

Variables Coefficient SE R R? F-value
FR 0.342 0.045
SES 0.287 0.067 0.87 0.76 68.54
FR* SES 0.311 0.085

FR = Family resilience; SES = Socio-economic status

reveals significant variations in family resilience among
different cultural groups in China in response to climate
change impacts. The Han Chinese and Miao cultures
demonstrate higher resilience, while the Tibetan, Uighur,
Hakka, and Yunnan Minority cultures exhibit moderate
resilience. Therefore, cultural differences play a significant
role in shaping the level of family resilience in response to
various challenges [93], including climate change impacts
[94]. These different cultural groups may have distinct
values, beliefs, social norms, and coping mechanisms that
influence their ability to adapt [95, 96] and bounce back
from difficult situations.

The results of the structural model analysis demonstrate
strong predictive accuracy, as indicated by the “explained
variance” (R2) values exceeding 0.50 for all hypotheses,
which suggests that the model effectively explains the re-
lationships between the latent variables, providing reliable
predictions. The study revealed that SSSC, COA, and SNW
have a positive and significant impact on family resilience
(FR). Strong social networks, social capital, and coping
abilities provide valuable resources and emotional assis-
tance during climatic adversities.

Strong social support and social capital provide valuable
resources and emotional assistance during challenges, en-
hancing coping abilities. The presence of a strong network
comprised of family and community members serves as
a protective mechanism against various stressors while also
promoting the development of resilience. The capacity to
cope at a higher level empowers individuals to effectively
navigate and surmount challenges, facilitated by the pres-
ence of supporting social networks and the availability
of'social capital to acquire additional skills and knowledge.
The aforementioned findings are consistent with the claims
put forth by Amigo and Echavez [97]. The research findings
indicate that factors such as social support, social capital,
coping skills, and supporting networks have a significant
impact on the enhancement of family resilience (FR). Social
network theory places great importance on the role of social
connections and relationships in facilitating the provision
of resources, knowledge, and emotional support in times
of adversity. The presence of robust social support networks
and social capital within communities has been found to
have a favorable impact on individuals’ capacity to effec-
tively navigate and manage challenging circumstances,
such as the impacts of climate change. The beneficial in-
fluence of coping ability (COA) and supportive network

(SNW) on family resilience is indicative of the fundamental
principles of resilience theory, which underscore the signifi-
cance of proficient problem-solving abilities and adaptive
coping mechanisms as important determinants of resilience.
The support for social network theory is reinforced by
emphasizing the relevance of strong social links, coping
skills, and availability of resources in the development
of resilience when confronted with adversities.

The interpretation of the results reveals that families
from different cultural groups in China have varying per-
ceptions regarding their family resilience. Some groups
of families that belong to a culture tend to perceive them-
selves as more resilient families while others show a more
even distribution across their resilience level. The different
families’ perceptions regarding their resilience may be due
to unique cultural beliefs, values, and norms. Therefore,
various cultural factors, such as traditional practices, social
support systems, collective beliefs, and historical experi-
ence [98, 99], affect how families across different cultures
perceive their ability to cope with adversities. Certain cul-
tural contexts prioritize the promotion of familial cohe-
sion and interdependence, hence cultivating a communal
perception of resilience. This perspective regards the fam-
ily’s capacity to face challenges as a shared responsibility
and a source of resilience. On the other hand, cultures that
prioritize individuality tend to view family resilience as an
inherent characteristic of individuals, placing emphasis on
their capacity to cope and rely on themselves. Perceptions
of resilience are influenced by cultural ideas regarding
adversity and corresponding coping techniques. Certain
cultural groups perceive adversity as an inherent aspect
of life for everyone, and as such, they place significant
emphasis on collaborative approaches to problem-solving
and communal assistance. Consequently, these cultural
perspectives contribute to a constructive understanding
of family resilience. On the other hand, societies that at-
tach a negative cultural stigma to asking for assistance or
displaying vulnerability may possess distinct interpreta-
tions of resilience, exhibiting reluctance to acknowledge
difficulties or seek aid.

The current study has found a strong and positive link
between family resilience and adaptive strategies in the face
of climate change impacts. Families with strong resilience
were more likely to engage in effective coping behaviors to
counter climate related adversities. Our results are in line
with those of Ogunbode et al. [100]. They described that
family resilience (FR) was found to have a considerable
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positive effect on adaptation (ADO). Behera [101] de-
scribed that social organization is one of the most important
human actions that can either impede or support response
and recovery efforts. This suggests that families with resil-
ience possess advantageous abilities, resources, and support
networks, enabling them to effectively adjust and rebound
from climate-related challenges [ 102]. The function of fam-
ily resilience is of utmost importance in enabling indi-
viduals and families to effectively and proactively address
the challenges posed by climate change and its associated
impacts. The study conducted by Gifford and Gifford [103]
revealed that the vulnerability of individuals and communi-
ties to the psychological effects of climate change is con-
tingent upon their levels of resilience and empowerment.

Moreover, the current study also found a significant
positive impact of cultural background (CAB) on the FR
and ADO. The possible reason may be that individuals from
different cultural backgrounds demonstrated a varying level
of resilience and adaptative strategies in the face of chal-
lenges such as climate change adversities. The beliefs,
norms, and values of each cultural group are important
factors in building families’ responses and their abilities
to cope with climate change effectively. The framework
of family resilience proposed by Herdiana et al. [93] is sup-
ported by systems theory and considers both developmental
and ecological perspectives. This extensively focuses on
various aspects of family life within the wider sociocul-
tural framework, which assists them in the development
of resilience across time. It also considers the external
aspects and internal coping strategies, which provides a ho-
listic understanding. The coherence of family individuals
and their interdependence has great importance in certain
cultural groups, which plays a crucial role in fostering re-
silience and developing adaptive mechanisms. Nguyen et
al. [104] described that the various socioeconomic and cul-
tural aspects strongly influence the adaptation activities
of the farm families. Moreover, they found that the FR
and ADO of farmers depend greatly on knowledge, technol-
ogy, access to information, institutions, and social capital.

The findings of the current study also revealed a positive
and significant effect of CAD on the FR and ADO. CAD
contributes to strong social connections and builds wider
social support networks within the family and community.
These networks act as a safety net to counter the challeng-
ing times and support the families in developing collective
efforts. All these contribute to the enhanced FR. Therefore,
the study confirms the significant mediating role of CAD
in the relationship between CAB, FR, and ADO. Families
that adapt and integrate cultural practices, beliefs, and val-
ues into their daily activities may develop stronger support
networks and coping mechanisms, leading to resilience
in the face of challenges. Moreover, adapting and incor-
porating cultural knowledge, tradition, and resources may
assist in the development of more inclusive and effective
adaptive strategies in the context of climate change. One ap-
proach involves considering climate change as a challenge
that can be effectively tackled through active social partici-
pation and the adoption of pro-environmental behaviors,
thereby potentially mitigating its adverse consequences

[105]. The results of the study provide empirical evidence
that aligns with Harris’ [106] cultural ecology hypothesis,
which investigates the complex relationship between human
cultures and their surrounding environment. This statement
underscores the influence of natural factors on the develop-
ment of culture and behavior. Cultural traits and practices
emerge as a result of efforts to enhance survival and overall
welfare within the ecological framework of a community,
hence impacting the utilization of resources, organiza-
tion of society, and decision-making processes. Societies
have the capacity to modify their practices, technology,
and beliefs in order to accommodate evolving ecological
circumstances.

The current study also revealed the significant positive
interaction effect of FR and SES on ADO. These outcomes
shed light on the importance of the moderating role of SES
in the relationship between FR and ADO. Pudjiati et al.
[107] also found that family strain, community support,
and socio-economic status play a vital role in building
the FR. Okunola et al. [108] also described the importance
of socio-economic variables’ influence on the level of adap-
tation to climate change. The findings can assist policymak-
ers build the capacity of individuals and families to increase
their resilience against climate change impacts. Our current
results are in line with those of Feng et al. [109], indicating
that high-income families are more likely to adopt tech-
nical and financially demanding strategies. The findings
of Okunola et al. [108] provide evidence for a significant
relationship between socioeconomic characteristics and ad-
aptation. This study confirms that individuals’ behavior
and attitudes towards climate change adaptation are highly
influenced by their socioeconomic level. Hence, enhance-
ments in specific socioeconomic indicators, such as income,
have the potential to enhance the capacity of individuals
and households to adapt to the impacts of climate change.
Furthermore, our findings are consistent with the study con-
ducted by Themezie et al. [110], which provided evidence
that socioeconomic status (SES) significantly contributes to
enhancing the resilience of families in the face of climate
change. The support for resilient theory is reinforced by
emphasizing the importance of these elements, including
strong socioeconomic status (SES) and access to resources,
in fostering resilience when confronted with the challenges
of adapting to climate change.

Although this study makes a significant contribution
to the literature, it has some limitations that may affect
the generalizability of the study findings. First, it is limited
in its applicability beyond the scope of China because
it largely examines cultural subsets within the country.
The extent to which cultural background affects family
resilience and adaptability may be better understood if
research is expanded to include cross-cultural studies from
diverse countries and locations. The second limitation is
that the information was derived from surveys, which might
be biased and may not accurately portray the complexities
of family resilience and adaptability. Future studies could
use a mixed-approach approach to overcome this short-
coming by combining quantitative surveys with qualita-
tive interviews or observational methods. Third, the use
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of cross-sectional data makes it difficult to draw conclu-
sions regarding causation. Research that follows a longi-
tudinal study may shed light on the dynamics of resilience
and adaptation in families. While the study recognizes
the significance of cultural adaptation, it does not exten-
sively explore the complexities of this process. The nuanced
ways in which cultural adaptation affects family resilience
in different settings should be explored in future stud-
ies. Finally, socioeconomic status (SES) is thought to be
a moderating variable, although its constituent parts have
not been properly investigated. In the future, researchers
may examine how certain socioeconomic factors, such as
household income and level of education, affect a family’s
capacity for resilience and adaptation.

Conclusions

Climate change is widely acknowledged as a significant
worldwide issue, with significant implications for several
aspects of society, including families, communities, econo-
mies, ecosystems, and cultures. Its discernible implica-
tions for the natural environment and human existence
pose potential risks to societies and institutions worldwide.
Climate change has various and context-dependent impli-
cations for cultures, influencing their practices, customs,
and livelihoods. However, there’s a scarcity of cross-cul-
tural research investigating the influence of cultural ad-
aptation, cultural background, and socio-economic status
in promoting adaptation and family resilience. Family
Resilience and Adaptation Strategies in the Face of Cli-
mate Change: A Cross-Cultural Study” aims to investigate
and understand the relationship between family resilience,
adaptation strategies, and cultural background in the con-
text of climate change impacts. For this purpose, a well-
designed questionnaire was used to collect the data from
558, and 43 incomplete questions were excluded. The re-
maining 515 questions were included in the final analysis.
The convergent and discriminant validity were assessed
before proceeding with the final SEM model. The threshold
level of the different parameters, including factor loadings,
composite reliability, and average variance extracted, has
ensured convergent validity and supports further explora-
tion in the current study. The PLS-SEM was employed to
fulfill the research objectives of the study. The findings
highlight the varying levels of family resilience among
different cultural groups in China. Additionally, the varia-
tion in the perception of families regarding their resilience
across the different cultures highlights the significance
of the cultural background in shaping individuals under-
standing of their families’ ability to counteract and bounce
back from adversity.

The findings of the study support the acceptance of most
of'the proposed hypotheses. The majority of the relationship
was significant and in the expected direction. The outcomes
of'the study contribute to a deeper understanding of the de-
terminants of family resilience and adaptation to climate
change. The findings explain the importance of cultural
background, coping ability, supportive networks, and social

support in building family resilience. Cultural adaptation
also has a significant positive influence on adaptation. This
sheds light on the complexity of the link between cultural
factors and family-level outcomes.

Overall, the comprehensive analysis of the study
provided valuable insights into the dynamics between
the latent variables. These findings have strong practical
implications for policymakers and practitioners in for-
mulating targeted and inclusive strategies to enhance
family resilience and adaptive capacity to counter climate
change adversities. Moreover, the study also contributes
to the existing body of knowledge on the role of cultural
backgrounds in developing families’ resilience and re-
sponse to climate change.

Cultural adaptation also plays an important role in de-
scribing the effect of cultural background on family resil-
ience and adaptation. The impact of the cultural background
on the FR and ADO is partially explained by the family’s
level of cultural adaptation. This mediation effect highlights
the importance of families’ adaptive behavior and cul-
tural adjustments in determining their family’s resilience
and their ability to counter climate change and adversity.
The significance of the mediation effect of cultural adapta-
tion sheds light on the complex interplay between cultural
factors and a family’s adaptive response. Therefore, cultural
adaptation acts as a mechanism through which cultural
practices, beliefs, and values are translated into adaptive
behavior and strategies that affect family outcomes.

The significant moderating effect of SES reveals that
the relationship between FR and ADO is strongly influ-
enced by the family’s socio-economic status. This implies
that the level of SES can enhance or weaken the impact
of FR on ADO. Families with higher SES may have more
resources and opportunities, which can amplify the positive
effect of FR on their adaptation level. On the other hand,
families with lower SES levels may face additional limita-
tions and challenges, which may hinder the beneficial effect
of FR on ADO. Thus, the study’s findings shed light on
the importance of considering the role of SES in the promo-
tion of families” adaptation in the face of climate change
and adversity.

Based on the outcomes of the current study, we can sug-
gest the following policy implications: It is very important
to recognize and respect the diverse cultural backgrounds
of families when designing and implementing the adapta-
tion program to tackle climate change across the regions
of the country. The intervention must align with the cultural
beliefs, values, and practices of different cultural groups,
and develop a sense of ownership and engagement in the ad-
aptation process. It is very important to strengthen social
capital and supportive networks within communities, as
they play a significant role in enhancing family resilience.
To create a robust support system, community bonding,
and mutual assistance should be encouraged. Cultural edu-
cation and awareness programs should be executed to en-
hance understanding and appreciation of different cultural
backgrounds. By enhancing cross-cultural understanding,
the communities can develop empathy and cooperation,
fostering a shared responsibility for adaptation to climate
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change. Community organizations, local leaders, and insti-
tutions should be engaged to facilitate collaboration and co-
operation among different cultural groups in the effort
of climate change adaptation. Families across different
cultural backgrounds should be empowered by providing
access to information, resources, and skills necessary for
adaptation to climate change. Concerned authorities should
ensure that the policies regarding adaptation to climate
change are considerate and inclusive of cultural diver-
sity. The promotion of knowledge exchange and learning
among cultural groups concerning effective practices for
adaptation should be prioritized. It is essential to establish
local platforms that facilitate the sharing of experiences,
best practices, and traditional knowledge. These platforms
will foster cross-cultural learning and the development
of adaptation strategies.
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