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Abstract

Climatic variability and its impacts, such as extreme weather events and resource scarcity, are key 
drivers of migration, especially in ecologically vulnerable areas like Nepal's hilly and mountain regions. 
This study explores how climatic variability, severity, perceived impacts, and adaptation strategies 
affect migration intentions in Gandaki Province, Nepal, based on the Theory of Planned Behaviour 
(TPB) and Partial Least Squares Structural Equation Modeling (PLS-SEM) to analyze survey responses 
from 493 residents across four districts (Baglung, Myagdi, Mustang, and Lamjung). The results show 
that climate change impacts and adaptation efforts positively influence migration intentions and are 
significant. Climatic variability and severity have a negative but statistically insignificant relationship 
with migration intentions. Additionally, adaptation is a key mediator between the impacts of climate 
change and migration intentions, strengthening this link, while its mediating role between variability/
severity and migration remains negative and insignificant. These findings highlight the need for targeted 
adaptation policies to address climate-induced migration pressures. Policymakers and institutions 
should prioritize resilience-building measures to reduce displacement risks while supporting vulnerable 
communities. The purpose of this study is to provide critical insights for evidence-based decision-
making, aiding governments and stakeholders in managing the complex relationship between climate 
change and human mobility in vulnerable regions.

Keywords: climate change, Gandaki Province, migration intention, structural equation modeling, 
Theory of Planned Behavior
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Introduction

Climate change, driven by industrialization and 
urbanization, affects all aspects of life and poses a 
significant challenge to sustainable development [1-
3]. Its effects are regionally variable and worsening, 
as evidenced by historical changes in temperature and 
rainfall [4], causing irreversible damage as systems 
exceed their adaptive limits [5, 6]. Developing countries 
face severe impacts due to limited adaptation resources 
[7]. Understanding local perceptions is crucial for 
effective policy [8-10], as social, economic, and 
environmental factors, including climate threats to 
livelihoods, shape migration intentions [11-14].

Climate change influences migration intentions, yet 
older household heads and those with strong community 
ties show lower intent to migrate [15, 16]. While 
unemployment strongly predicts migration, gradual 
climatic changes are more likely to trigger movement 
than sudden shocks, with effects mediated by capability 
and vulnerability [17]. Existing research lacks a thorough 
examination of climate-driven migration intentions. 
This study addresses that gap by analyzing perceptions 
of climatic variability, severity, impacts, and adaptation. 
Using structural equation modeling (SEM), it finds that 
climatic factors increase migration intentions, affirming 
migration as a critical response despite available coping 
strategies [18].

While existing research on migration intention 
focuses on economic, social, demographic, and 
environmental factors, this study addresses a gap by 
specifically examining how climate change, through its 
variability, severity, and impact, influences migration 
intention through adaptation strategies. The objectives 
are:

- To assess the effect of climatic factors (variability, 
severity, and impact) on adaptation and migration 
intention,

- To examine how adaptation strategies affect 
migration intention, 

- To measure the mediating role of adaptation 
between climate factors and migration intention.

Theoretical Concept and Model Development

Climatic Variability and Adaptation

Human-induced climate change is amplifying global 
weather extremes [6]. Climatic variability, through 
shifts in temperature and precipitation, shapes adaptive 
responses such as migration or local infrastructure 
upgrades [19]. While all regions are affected,  
the presence of local strategies shows migration is not 
always the primary response [20]. Despite increased 
damage from frequent extremes, development efforts 
have helped reduce vulnerability [21]. Based on this, the 
following hypothesis is proposed:

H1: Climate variability directly and positively 
influences adaptation practices.

Climatic Variability and Migration Intention

Climate variability drives human migration in 
fundamentally context-dependent ways [22]. Research 
indicates that temperature anomalies have a greater 
impact on internal migration than on international 
movement, while the effects of precipitation changes are 
more varied and less consistent [20]. Although extreme 
weather events can trap populations in agricultural-
based economies, rising temperatures have been shown 
to increase migration, particularly among vulnerable 
communities [23]. The relationship is complex, as 
precipitation deficits (especially in Asia) can suppress 
migration [24, 25], whereas higher temperatures 
generally increase migration intentions, most notably for 
less-educated rural inhabitants [26]. The vast majority 
of climate-related displacement is internal rather than 
cross-border [27], with weather-related extremes forcing 
over 20 million people from their homes each year 
since 2008 [28]. Therefore, the second hypothesis is 
formulated as:

H2: Climate variability positively influences 
migration intention.

Climatic Severity and Adaptation

Climatic severity, meaning severe increases or 
decreases in temperature and precipitation, threatens 
agricultural resilience and food security [29]. It raises 
the incidence of climate-related disasters [28]. While 
migration can be an adaptation, it may exacerbate 
vulnerabilities [30, 31]. Effective adaptation strategies, 
like agricultural intercropping, are vital to minimize 
shocks and reduce economic losses [32], proving more 
profitable than traditional farming in regions like Nepal 
[33, 34]. Thus, we propose our third hypothesis.

H3: The severity of climate change has a direct and 
positive influence on adaptation.

Climatic Severity and Migration Intention

The link between severe climate conditions like 
extreme temperatures, droughts, and floods [28] 
and migration intentions is increasingly recognized 
[35]. Such severity drives migration as an adaptive 
strategy but also heightens migrant risks and does not 
always improve outcomes [36]. The influence varies 
by demographics and region [37], exacerbating health 
vulnerabilities [38]. Understanding this complex 
relationship is crucial for developing effective policies 
to address climate-induced migration [26]. We therefore 
hypothesize that: 

H4: The severity of climate change directly influences 
migration intention.

Climate Change Impact and Adaptation

Climate change severely impacts agriculture, 
coastal areas, and infrastructure, driving migration 
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and threatening food security, especially in developing 
nations [22, 39, 40]. Effective adaptation is essential, 
employing climate-resilient agricultural strategies, 
technological innovation, and collaborative governance 
[40, 41]. Such proactive measures not only mitigate 
immediate impacts but also foster sustainable 
development and reduce vulnerability, thereby 
strengthening societal resilience against climate-induced 
disruptions [42, 43]. Based on these facts, the following 
hypothesis is proposed. 

H5: The impact of climate change influences 
adaptation. 

Climate Change Impact and Migration Intention

Climate change impacts interact with economic, 
social, and political factors to influence migration [28]. 
Such impacts (e.g., floods, droughts, wildfires) displaced 
over 32 million people in 2022 [44], particularly 
threatening climate-vulnerable agricultural livelihoods 
[45]. These disasters shift migration from opportunity-
driven to threat-response behavior [35, 46]. We therefore 
test the hypothesis that: 

H6: The impact of climate change positively 
influences migration intention.

Adaptation to Climate Change and Migration Intention

Climate and civil threats are increasing migration 
intention as an adaptive survival strategy, potentially 
escalating irregular cross-border movement [47]. 
Adaptation and migration are strategic responses to 
climate-induced livelihood disruption [28]. Local 
adaptation is a cognitive process, driven by risk 
perception and self-efficacy [48]. In contrast, migration 
is not an immediate or inevitable outcome [49] but is 
often emotionally triggered by direct experiences with 
climatic threats [48]. Based on this fact, the following 
hypothesis is made.

H7: Adaptation to climate change influences 
migration intention.

Role of Adaptation between Climatic Factors (Variability, 
Severity, and Impact) and Migration Intention

Climate change severity, variability, and impact 
shape migration intentions [20]. Adaptation strategies 
are crucial to reduce these negative effects and manage 
climate-induced migration [28, 50]. Temporary migration 
is an observed adaptive response to climate stress 
[51], while extreme events exacerbate food and water 
insecurity [52]. Diverse adaptation strategies enhance 
resilience and reduce adverse migration outcomes 
[53]. We propose three hypotheses to examine whether 
adaptation mediates between climatic factors and 
migration intentions.

H8: Adaptation plays the mediating role between  
the climate change impact and migration intention.

H9: Adaptation plays the mediating role between the 
climatic severity and migration intention.

H10: Adaptation plays the mediating role between 
climatic variability and migration intention.

Theoretical Framework

This study primarily focuses on measuring the 
migration intention caused by various climatic factors 
by applying the theory of planned behavior (TPB), 
developed by Ajzen (1991), [54, 55] which is shown in 
Fig. 1.

The application of the Theory of Planned Behaviour 
(TPB), developed by Ajzen [54], to migration studies 
in the early 2000s offered a robust psychological 
framework for understanding migration intentions.  
This theory is currently used to explain various 
conscious behaviors and has applications across many 
fields [56]. TPB has recently been employed by different 
researchers in migration studies and is considered  

Fig. 1. Theory of Planned Behavior (TPB) model adopted from Ajzen (1991).
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an effective tool for measuring migration (moving) 
intention [57-59]. The study's theoretical framework, 
which models migration intention as influenced by 
climatic factors (variability, severity, impact, and 
adaptation), is presented in Fig. 2.

Structural Equation Modeling

Structural equation modeling (SEM) is a class of 
multivariate techniques that combines factor analysis 
and regression to examine and evaluate complex 
relationships between multiple variables simultaneously 
[60]. This methodology is particularly powerful for its 
ability to model latent variables and its flexibility in 
specifying relationships. Specifically, SEM can identify 
which independent variables affect dependent variables 
and allows dependent variables to be independent 
variables in other relationships [35].

Structural Equation Modeling (SEM) encompasses 
two primary methodologies: Covariance-Based SEM 
(CB-SEM) and variance-based Partial Least Squares 
SEM (PLS-SEM), each tailored to different research 
objectives and data characteristics [61]. PLS-SEM  
does not impose specific assumptions regarding  
the data distribution [62]. It is helpful for structural 
equation modeling in applied research projects, 
especially in scenarios with limited sample size 
and skewed data distribution, as it demonstrates 
robustness against non-normality, heteroscedasticity, 
and autocorrelation in error terms. The prediction tool 
maximizes the explained variance in the dependent 
variable(s) and calculates composites for the latent 
variables [63].

Materials and Methods

Study Area

Four districts were selected as study areas: Baglung, 
Myagdi, Mustang, and Lamjung in Gandaki Province, 
based on the overall vulnerability index, the glacier 
lake outburst flood (GLOF) index, and the combined 
exposure index. Among these, Myagdi and Baglung are 
classified as very high (0.778-1.0), while Mustang and 
Lamjung fall into the high category (0.623-0.777) in the 
overall vulnerability index. In the glacier lake outburst 
flood (GLOF) index, Mustang is rated very high (0.911-
1.0), Lamjung is rated high (0.767-0.910), and both 
Baglung and Myagdi are listed as low (0.001-0.597). 
Regarding the combined exposure index (or multiple 
risks), Lamjung is very vulnerable, Baglung and Myagdi 
are highly vulnerable, and Mustang is moderately 
vulnerable [64]. The map of the study area is presented 
in Fig. 3. 

Population and Sample

The total population of these four districts is 526,548, 
with a positive growth rate in Mustang and a decline in 
Baglung, Myagdi, and Lamjung districts [65]. The study 
area covers 9,346 km², ranging from upper tropical to 
alpine climates and featuring diverse topography [66]. 
Most residents belong to indigenous communities, 
and migration is common among them. Four hundred 
ninety-three respondents (households) were chosen 
from three urban and seven rural municipalities using 
the Kish [67] sample size estimation formula shown in 
Table 1. Mostly, the head of the HHs was interviewed. 
If they were unavailable, another adult member present 
was interviewed. Therefore, the number of households 
equals the number of respondents.

Fig. 2. Proposed conceptual framework of migration intention with hypotheses.

(ADPT)



5Assessing the Effect of Climatic Factors...

Research Instrument

A structured questionnaire assessed people’s 
perceptions, knowledge of climatic factors, and migration 
intentions. Each indicator within the constructs was 
measured on a five-point Likert scale, from 1 (“strongly 
disagree”) to 5 (“strongly agree”). The first part of the 
questionnaire covers demographic and socio-economic 
variables. The other sections address the constructs 
“Variability” (B01.1 to B01.6), “Severity” (B02.1  
to B02.7), “Impact” (C05.1 to C05.7), “Adaptation” 

Sampling Design

Four districts (Baglung, Myagdi, Mustang, and 
Lamjung) were chosen purposively. Two districts 
(Baglung, Myagdi) from the very high category and 
the other two districts (Mustang and Lamjung) from 
the high category were selected using the vulnerability 
index [68]. One rural municipality and one municipality 
were randomly chosen from each district of Baglung, 
Myagdi, and Lamjung, and four rural municipalities 
from the Mustang district. 

Fig. 3. Map of the study area.

Table 1. The number of respondents selected in the study area.

Name of Municipality District Number of Respondents Percent

Baglung municipality Baglung 113 22.9

Kathekhola rural municipality Baglung   51 10.3

Beni municipality Myagdi 58 11.8

Annapurna Rural municipality Myagdi 67 13.6

Lomanthang rural municipality Mustang 24 4.9

Baragung Muktichhetra rural municipality Mustang 15 3.0

Gharapjhong rural municipality Mustang 3 0.6

Thasang rural municipality Mustang 12 2.4

Sundar bazar municipality Lamjung 87 17.6

Marsyangdi rural municipality Lamjung 63 12.8

Total 493 100
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(D01.1 to D01.8), and “Migration Intention” (G02.1 to 
G02.19) under study.

Results and Discussion

Selected Background Characteristics 
of Respondents

Four hundred ninety-three sample respondents were 
randomly selected from the four districts of Gandaki 
Province. Table 2 shows that about three-fifths (60.9%) 
of respondents are male. The age range of respondents 
is from 24 to 91 years, with a mean age of 46.5 years. 
More than 93% of respondents are married, and 
over 84% follow the Hindu religion. More than four-
fifths of the residents (85.8%) own their own house.  
The infrastructure of over three-fourths of households 
(76.1%) is permanent. The main occupation for about 
one-third of respondents is agriculture, followed by 
government jobs (29.2%), business (23.3%), and private 
jobs (12.6%).	

Measurement Model Assessment

The measurement model was evaluated following 
the guidelines of [59] to assess the reliability and 

validity of the latent constructs. Indicators with  
a loading value of below the suggested thresholds  
of 0.7 were removed, resulting in only 20 of the 47 
indicators across five constructs remaining judged as 
acceptable. Table 3 shows the list of constructs and 
corresponding indicators.

The mean, standard deviation, and factor loadings of 
selected indicators of the considered constructs, along 
with Cronbach's alpha,  Rho_A, Composite Reliability 
(CR), and Average Variance Extracted (AVE) values, are 
presented in Table 4.

Table 4 shows that the loading value for each 
indicator of the constructs exceeds the recommended 
value of 0.7. Each construct’s Cronbach’s alpha and rho 
values are above 0.6 [35]. The composite reliability (CR) 
and average variance extracted (AVE) for all constructs 
are higher than the suggested thresholds of 0.7 and 0.5, 
respectively, confirming the data’s internal consistency 
or reliability and convergent validity. The values of CR 
and AVE for five constructs are presented in Fig. 4. 

To test discriminant validity (DV), the methods used 
include the criterion of Fornell and Larcker, the concept 
of Cross-Loadings, and the Heterotrait-Monotrait 
(HTMT) ratio. The DV values from the Fornell-
Larcker criterion and HTMT are shown in Table 5.  
The HTMT ratio value of the constructs is also presented 
in Fig. 5.

Table 2. Socio-demographic Status of Respondents.

Characteristics Number Percent Characteristics Number Percent

Age (Years) Ownership of House

<= 35 145 29.4 Owned 425 86.2

36-45 101 20.5 Rented 50 10.1

46-55 123 24.9 Institutional shelter 18 3.7

55+ 124 25.2

Sex of Respondent Marital Status

Male 300 60.9 Unmarried 34 6.9

Female 193 39.1 Married 459 93.1

Educational Level Type of Infrastructure

Informal 76 15.4 Permanent 375 76.1

Primary 92 18.7 Semi-permanent 76 15.4

Secondary 143 29.0 Kachchi 42 8.5

Bachelor's and above 182 36.9

Religion Occupation

Hindu 416 84.4 Agriculture 163 33.1

Buddhism 63 12.8 Government Job 144 29.2

Islam 6 1.2 Business 115 23.3

Christian 6 1.2 Private Job 62 12.6

Others 2 0.4 Others 9 1.8
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Table 5 shows that the square root of the AVE for 
each construct exceeds the inter-construct correlation, 
and all HTMT values are below 0.90 [75], confirming 
discriminant validity (DV). The overall results from 
Tables 4 and 5 satisfy the reliability and validity criteria 
of the measurement model and are therefore suitable for 
the structural model. According to Hair et al. [63], if the 
measurement models meet all required criteria, it is only 
necessary to assess the structural model.

Structural Model Assessment

After assessing the measurement model,  
the structural model is conducted in the next step.  
For the structural model, hypotheses are tested through 
a series of steps using the Bootstrap resampling method, 
which involves 5000 resamples [76]. The regression 
coefficient, standard error, t-statistic, and p-value for 
each hypothesis of the structural direct relationships are 
presented in Table 6.

Table 6 indicates that climate change impact has a 
significant positive effect on adaptation. Therefore, H5 
is supported. This aligns with the substantial impacts of 
climate change that heavily influence human migration, 

especially in coastal areas [22]. It also negatively affects 
crop productivity and food security, especially in 
developing nations [40]. Responses to climate change 
have the potential to reduce poverty and inequality, 
while promoting a shift toward resilient livelihoods 
and sustainable development [42]. Similarly, there is a 
significant positive and direct effect of climate change 
impact on migration intention and adaptation on 
migration intention, supporting hypotheses H6 and H7. 
This aligns with the negative impacts of climate change 
on farming productivity ultimately influence migration 
intentions [46] and the conceptualization of migration 
as an adaptation strategy to minimize exposure to risks 
and prevent the loss of human lives and properties [53]. 
Adaptation practices significantly influence migration 
intentions by helping people handle local challenges 
or increasing their likelihood of migrating. Measures 
such as diversifying crops, adopting water management 
techniques, and strengthening social networks can boost 
community resilience and decrease migration pressures. 
However, when adaptive resources are lacking, the need 
to migrate grows, and migration can become a strategy 
for adapting, allowing individuals to find alternative 
livelihood opportunities. This aligns with findings that 

Table 3. Indicators for constructs.

Construct  Symbol Indicator References

CC-Variability 
(VAR)

B01.1 Perceived that the summer/winter temperature has changed. [69]

B01.2 The timing of rainfall has changed. [70]

B01.3 The timing of the snowstorm has changed. [69]

B01.4 The amount of intensity of rainfall has changed. [70]
[69]B01.5 The timing of cloudy/foggy days has changed.

B01.6 The timing of the hailstorm has changed. [69]

CC-Severity
 (SEV)

B02.1 Increase in summer temperature [69]
[69]B02.2 Increase in winter temperature

B02.4 Increase in the amount of rainfall [69]

B02.6 Increase in the intensity of rainfall [71]
[70]B02.7 Increase in the number of cloudy/foggy days

CC-Impact
 (IMP)

C05.5 Depletion of the natural water resources
[72]

C05.6 Increase in the frequency of drought due to climate change.

C05.7 Increase in climate change-induced Migration [70]

Adaptation 
(ADPT)

D01.6 Increase in the production of livestock by improving their breed [72]

D01.7 Changes in cropping patterns (crop rotation, intercropping) [69]

D01.8 Optimum utilization of the climatic adaptation program of the government [69]

Migration 
Intention

 (INT)

G02.14 Lack of social security for severe climatic disasters like landslides, soil erosion [73]

G02.15 Lack of a scientific weather forecast system [72]

G02.17 Lack of programs from the government for controlling natural resources [73]

G02.18 Lack of a policy of reward/punishment for conserving/misusing the natural resources [74]
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populations with limited access to adaptive resources 
experience higher migration rates as people relocate to 
avoid the chronic stress of climate impacts [52].

There is a negative impact of variability and severity 
on adaptation and migration intention, but insignificant, 

which aligns with the fact that the impact of climate 
variability on migration intention is insignificant in 
Nepal, Nigeria, and Senegal, but contradicts findings 
that migration in Uganda tends to rise with temperature 
anomalies, while migration in Kenya and Burkina Faso 

Table 4. Loading values, reliability, and validity.

Constructs Indicator Mean SD Loading value Cronbach Alpha Rho_A CR AVE

CC_Variabiliity
(VAR)

B01.1 3.627 1.091 0.774 0.887   1.041 0.909 0.625

B01.2 3.586 1.063 0.741

B01.3 3.661 1.237 0.819

B01.4 3.469 0.953 0.706

B01.5 3.773 1.046 0.798

B01.6 4.209 1.120 0.893

CC_Severity
(SEV)

B02.1 3.824 1.010 0.854 0.920   0.998 0.933 0.736

B02.2 4.116 1.071 0.933

B02.4 3.789 0.954 0.838

B02.6 4.197 1.112 0.911

B02.7 3.779 0.925 0.741

CC_Impact
(IMP)

C05.5 4.067 0.947  0.792 0.729 0.772 0.841 0.638

C05.6 3.909 0.861 0.770

C05.7 3.611 0.927 0.832

CC_Adaptation
(ADPT)

D01.6 4.010 0.664 0.838      0.687 0.711 0.825 0.612

D01.7 4.189 0.630 0.768

D01.8 4.249  0.693 0.737

Mig_Intention
   (INT)

G02.14 4.049 0.655 0.742         0.802 0.817 0.870 0.626

G02.15 3.878 0.787 0.807

G02.17 4.069 0.662 0.845

G02.18 4.095 0.693 0.767

Fig. 4. Smart -PLS charts to show the CR and AVE values of the constructs.
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declines [20]. These results contradict that adverse 
weather events, such as extreme temperatures and 
droughts, significantly influence people’s migration 
plans, with variations across different demographic 
groups and regions [36].

Fig. 6 shows the overall structural model with its 
loading values, p-values, path coefficients, coefficient 
of determination, and the proposed hypotheses of the 
constructs and indicators.

Mediation Analysis

Finally, H8 assesses whether adaptation acts as 
a bridge linking the impact of climate change and 
migration intention. The results show a significant 
effect of adaptation on mediating impact and migration 
intention (β = 0.042, t = 2.687, p = 0.007). H9 tests 
whether adaptation mediates the relationship between 
severity and migration intention. The results indicate 

Table 6. Results of the structural model path coefficient (direct relationships).

Table 5. Discriminant validity (Fornell, Larcker, and HTMT) of the constructs.

Constructs VAR SEV IMP ADPT INT

VAR 0.791 0.608 0.179 0.094 0.150

SEV 0.592 0.858 0.145 0.123 0.148

IMP -0.093 -0.137 0.799 0.377 0.442

ADPT -0.059 -0.09 0.285 0.782 0.329

INT -0.149 -0.163 0.362 0.249 0.791

Note: The data on the diagonal (highlighted in bold and italics) represents the square root of the AVE of the constructs. The values 
above the diagonal correspond to HTMT ratios, while those below the diagonal indicate correlations with other constructs.

Hypothesis Relationship β SE |T-value| P-Value Decision

H1 VAR-->ADPT -0.003 0.065 0.054  0.957 Not supported

H2 VAR-->INT -0.075 0.055 1.261  0.207 Not supported

H3 SEV-->ADPT -0.05 0.058 0.867  0.386 Not supported

H4 SEV-->INT -0.071 0.068 1.014  0.353 Not supported

H5 IMP-->ADPT 0.278 0.052 5.382 0.000 Supported

H6 IMP-->INT 0.346 0.043 8.472 0.000 Supported

H7 ADPT-->INT 0.152 0.045 3.329  0.001 Supported

Fig. 5. Smart PLS charts to show the HTMT ratio values of the constructs.
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an insignificant effect of adaptation on mediating 
severity and migration intention (β = -0.008, t = 0.803, 
p = 0.422). H10 examines whether adaptation mediates 
the relationship between climate change variability and 
migration intention. The results reveal an insignificant 
effect of adaptation on mediating variability and 
migration intention (β = -0.001, t = 0.053, p = 0.958). The 
findings from the mediation analysis are summarized in 
Table 7.

Table 7 shows that the indirect effect of climate 
change impacts on migration intention (through 
adaptation to climate change) is significant. However, 
the indirect impact of climatic variability and severity on 
migration intention through adaptation is not significant. 
Therefore, this research indicates that only adaptation 
to climate change significantly influences people’s 
migration intentions affected by climate change.

This study examined how people’s perceptions of 
climate variability, severity, and impact affect their 
intention to migrate, with adaptation to climate change 
serving as a mediating factor. The findings showed 
that the impact of climate change positively influences 
migration intention through adaptation. However, 

the variability and severity of climate change do not 
significantly influence migration intentions among 
residents of Gandaki Province, Nepal. Additionally, 
the direct effects indicate that climate change impact 
has a positive and significant effect on both adaptation 
and migration intent. In contrast, other factors have an 
insignificant impact on migration intention.

Numerous studies highlight how increasingly 
unpredictable weather patterns, extreme weather 
events, and gradual environmental degradation due to 
climate change alter livelihoods, especially in rural, 
climate-dependent regions. Erratic rainfall and rising 
temperatures often affect agricultural yields, resulting in 
food insecurity and economic instability, which aligns 
with findings that populations reliant on agriculture  
or natural resources may consider relocation  
an adaptive response, with the limited infrastructure 
or institutional support for alternative livelihoods 
[72]. The variability in temperature does not influence 
the migration intention in Gandaki Province, which 
contradicts findings that temperature variability 
influences the migration decisions of climate refugees in 
Bangladesh [22].

Fig. 6. Structural model for climatic factors’ impact on migration intention through adaptation.

Indirect Mediation effect
Decision

Hypothesis Path β Path β β  SD T Value P value
H8 IMP->ADPT 0.278 ADPT>INT 0.152 0.042 0.016 2.687 0.007 Supported
H9 SEV->ADPT -0.05 ADPT->INT 0.152 -0.008 0.009 0.803 0.422 Not supported
H10 VAR-> ADPT -0.003 ADPT->INT 0.152 -0.001 0.01 0.053 0.958 Not supported

Table 7. Summary of Mediation Analysis results.
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In South Asia, variations in annual and seasonal 
rainfall patterns greatly affect agricultural productivity. 
Growing climate variability indicates that the region will 
encounter a wider range of yearly weather conditions, 
resulting in a rainy season that is less predictable and 
more inconsistent [73].

The impact of climate change increased the 
migration intention, which aligns with Massey”s 
explanation of local migration driven by perceived 
declines in productivity, declining land cover, and a 
longer time required to gather firewood [77].

Severe climate events like floods, landslides, and 
long-lasting droughts cause immediate and often severe 
disruptions, which can lead to temporary or permanent 
migration. This “distress migration” process is common 
in areas prone to repeated extreme weather, as people 
are forced to move to places with better resilience 
or support systems. Research also indicates that the 
strength of climate impacts affects migration choices; 
people from regions experiencing high-impact climate 
events are more likely to migrate than those facing less 
intense issues [78].

Conclusions

This study aimed to understand the influence of 
constructs like climatic variability, severity, and the 
impact of climate change on the adaptation practices 
and migration intentions of residents in the Gandaki 
Province, Nepal, using Partial Least Squares Structural 
Equation Modeling (PLS-SEM). The findings show 
that among the examined factors, the impact of 
climate change is the only significant determinant 
affecting both adaptation practices and migration 
intentions, highlighting the crucial role of perceived 
and experienced impacts of climate change in shaping 
people’s responses to environmental challenges.

Contrary to expectations, climatic variability and 
severity are found to have an insignificant influence 
and may suggest that individuals prioritize sensible and 
long-term impacts of climate change, such as livelihood 
disruption and resource scarcity, over short-term or less 
perceptible climatic fluctuations when making decisions 
about adaptation or migration. When calculating the 
indirect effect, it is shown that migration intentions are 
significantly influenced by climate change's impact, with 
adaptation playing a mediating role.

These findings emphasize the need to address 
both the direct and indirect effects of climate change 
through policy actions and support systems that 
boost community resilience and adaptive capacity. 
Additionally, migration as a response to climate change 
should be viewed as a necessary strategy rather than 
a voluntary choice, highlighting the importance of 
targeted policies to effectively manage and support 
climate-induced migration.

Future research should investigate the underlying 
mechanisms by which climate change influences 

adaptation and migration decisions, and evaluate the role 
of social, economic, and institutional factors in shaping 
these responses.
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