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ABSTRACT
Climate change exacerbates severe and differential impacts across diverse classes and genders, inϐluencing

their livelihoods, food insecurity vulnerabilities, and adaptation measures. Through an intersectional and social
justice approach integrated with grounded theory, we documented ϐield observation with individual narratives
and ampliϐied voices from a wide range of individuals, including internally displaced people, women, smallholders,
landless tenants, daily wage laborers and community leaders in fragile districts of Bannu and D I Khan in Pakistan.
We found a growing impact of climate on these households’ food security including socio‑psychological stress and
stigmas. In addition to formulating an interpretive framework, our results highlight the signiϐicant role of socio‑
religious, cultural, gendered, behavioral, environmental, and institutional factors in shaping individuals’ climate‑
induced food security vulnerabilities, and their ability to adapt to climate extremes. These individuals employed
several mitigation strategies to cope with food insecurity, including diversiϐication of non‑farming livelihoods, in‑

*CORRESPONDING AUTHOR:
Mohsin Khan, College of Humanities and Development Studies, China Agriculture University, Beijing 100193, China; School of Public Policy
& Urban Affairs, Northeastern University, Boston, MA 02119, USA; Email: mohsin_aup@yahoo.com

ARTICLE INFO
Received: 15 May 2024 | Revised: 25 November 2024 | Accepted: 28 November 2024 | Published Online: 23 January 2025
DOI: https://doi.org/10.36956/rwae.v6i1.1106

CITATION
Khan, M., Zhang, Z., Khan, S., 2025. Echoes of Survival: Climate Change Impact & Typologies of Adaptation among Vulnerable Com‑
munities toward Climate‑Induced Food Insecurity in Pakistan. Research on World Agricultural Economy. 6(1): 290–318. DOI:
https://doi.org/10.36956/rwae.v6i1.1106

COPYRIGHT
Copyright © 2025 by the author(s). Published by Nan Yang Academy of Sciences Pte. Ltd. This is an open access article under the Creative
Commons Attribution‑NonCommercial 4.0 International (CC BY‑NC 4.0) License (https://creativecommons.org/licenses/by‑nc/4.0/).

290

https://orcid.org/0000-0002-8923-1336


Research onWorld Agricultural Economy | Volume 06 | Issue 01 | March 2025

creased reliance on social and communal networks and informal credit markets. The study emphasizes on consid‑
ering the interplay between socio‑economic classes, religion, social networks, and gender dynamics in relation to
adaptive strategies to foster sustainable food systems and further suggests that existing policies and adaptation
programs should beneϐit from incorporating community and individual narratives to tackle climate extremes.
Keywords: Climate Change; Food Insecurity; Social Justice Approach; Adaptation Strategies; Social Networks; Sus‑
tainable Food Systems; Gender Dynamics

1. Introduction
Frequent and intense extreme weather events like

droughts, ϐloods, and heatwaves are posing signiϐicant
challenges for both human populations and ecosystems,
particularly in the agriculture sector [1]. Projections sug‑
gest that climate change not only affect global food pro‑
duction but also reduces food nutritional quality by the
mid‑21st century, with South Asia hosting the highest
proportion of food‑insecure populations [2–7]. Conse‑
quently, food shortages and price inϐlations dispropor‑
tionately impact themost vulnerable populations world‑
wide [8, 9]. For instance, in 2019, an estimated 113 mil‑
lion people were affected by food insecurity due to cli‑
mate change, with the most vulnerable populations re‑
siding in low‑income countries and those relying on agri‑
culture for their livelihoods [10]. These populations are
often situated in regions already experiencing the ef‑
fects of climate change, such as drought‑prone areas and
those at risk of sea‑level rise [4, 9].

Pakistan, alike other developing nations in South
Asia, prominently ranks as the 8th most vulnerable
country globally due to the adverse impacts of climate
change [11]. The agricultural sector, upon which over
70% of Pakistan’s population depends, continues to face
signiϐicant threats due to escalating climate‑inducedhaz‑
ards. Events such as droughts and the devastating ϐloods
of 2010 and 2022, have resulted in widespread crop fail‑
ures, and infrastructure destruction, and left millions of
people without food [12, 13]. Additionally, these disasters
have led to the displacement of millions of people and
the inundation of agricultural land, exacerbating food in‑
security crises [14, 15]. However, the greater and more
detrimental effects of these climate extremes are felt
among marginalized groups such as the poor, women,
children, internally displacedpersons, smallholders, and

residents of unstable and conϐlict‑ridden areas [14–16].
Scholars andpractitioners have raised critical ques‑

tions about the “differentiated impact” of climate change.
The differential impacts of climate change refer to the
disproportionate burden faced by certain groups due to
the interplay of socio‑economic, gendered, and power
dynamics, compounded by systemic inequities [17, 18].
These impacts are evident in diverse livelihood chal‑
lenges, food insecurity, vulnerabilities, and adaptive
capacities, especially among marginalized communi‑
ties [17–20]. and requires a more comprehensive under‑
standing of food security and its relation with climate
change’s impact on these diverse households and com‑
munities. Moreover, understanding food security in‑
volves examining various dimensions like access, avail‑
ability, affordability, utilization, stability, sustainability,
and resilience [19–22]. These dimensions are intercon‑
nected with socio‑cultural, behavioural, environmental,
and institutional factors, inϐluencing individuals’ and
communities’ food security status and playing a signif‑
icant role in adapting to climate extremes [23]. For in‑
stance, food accessibility, referring to the ability to ob‑
tain adequate and nutritious food, encompasses factors
such as access to markets and transportation infras‑
tructure, as well as social, gender and cultural barri‑
ers [19, 21, 24]. Availability focuses on ensuring an ade‑
quate food supply, while affordability is crucial for in‑
dividuals and households to purchase food at reason‑
able prices, and often relies on income and other capa‑
bilities of individuals [19]. Additionally, stability and sus‑
tainability, a crucial aspect of food security and sustain‑
able food systems, ensure that food production, distri‑
bution, and consumption practices are environmentally
sustainable [25, 26], amidst external shocks and empha‑
size long‑termpractices i.e.—building resilience crop va‑
rieties, improving seedling preparation, storage and nu‑
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tritional knowledge (e.g. capacitating farmers and com‑
munities), and access to health services, ensuring opti‑
mal utilization of food resources [19, 20, 27, 28].

Despite signiϐicant quantitative evidence on the
dimensions and determinants of food security, there
remains a critical gap in documenting the lived expe‑
riences and adaptation strategies of those directly af‑
fected by climate change [29]. This lack of qualitative
insight limits our understanding of how intersectional
factors—such as gender, class, and socio‑economics—
shape vulnerabilities and adaptive capacities [30–32]. Fur‑
thermore, the exploration of drivers and implementa‑
tion of adaptation measures, including farm‑level, off‑
farm, and household strategies, remains insufϐicient, de‑
spite their importance in mitigating food insecurity and
fostering resilience to climate impacts. Existing liter‑
ature on social justice theory and climate adaptation
further indicates that qualitative research methods are
necessary for gathering adaptation strategies from lo‑
cal communities, which may not be evident through
traditional data sources like census, surveys, or eco‑
nomic data [17, 18, 27, 30–35]. Moreover, there is a limited
exploration into the extent to which distinct commu‑
nities have implemented or identiϐied the key factors
inϐluencing these adaptive measures [29, 36–42]. To ad‑
dress this research gap and examine different typolo‑
gies of adaptation e.g., farm‑level measures, such as es‑
tablishing climate‑resilient crop varieties [43–46], and off‑
farm strategies and household‑level mitigation strate‑
gies, such as access to credits or information [47], invest‑
ments in education, income, building social networks,
and physical resilience measures like nature‑based solu‑
tions and irrigation infrastructure [48–54], is essential for
anticipating the full impacts of climate change on food se‑
curity, human livelihoods, and for planning appropriate
adaptive measures [55].

Speciϐically, there is limited understanding of how
intersectional factors, such as gender, socio‑economic
status, and cultural practices, inϐluence adaptation
strategies, and how social justice can be integrated into
these strategies. Such an approach provides insights
into adaptation measures, drivers, and contextual fac‑
tors, including people’s behaviours and attitudes, while
addressing vulnerabilities and differential capacities to

cope with climate change‑induced food insecurity. We
speciϐically addressed three research questions:

1. How can integrating intersectional and social jus‑
tice perspectives enhance our understanding of
climate‑induced food insecurity and various in‑
tersecting factors inϐluencing individual or house‑
hold food security and adaptation in the context
of climate change?

2. How do these various drivers and factors inter‑
actwith broader socio‑cultural, religious, political
and institutional factors?

3. How do these individuals or groups, particularly
in resource‑poor or marginalized communities,
implement different adaptation strategies toman‑
age food security in the context of climate change?

Thus, considering the importance of the unequal
and differential impact of climate change, the inter‑
play between these factors and individual characteris‑
tics, and analyzing lived experiences of participants, we
developed an interpretive framework, to contribute to
the development of theory‑driven research on climate
change adaptation and food security, and its role in
the resilience and vulnerabilities of communities fac‑
ing environmental challenges. We employed an inter‑
sectional and social justice approach integrated with
grounded theory and examine the intersectionalities of
socio‑economic classes and gender with food security
and climate change and also investigated typologies of
communities’ adaptation to climate change and food in‑
security crises in a fragile region of Pakistan.

By documenting individual narratives and amplify‑
ing voices from a diverse range of participants including
community leaders, non‑proϐit workers, and vulnerable
individuals such as internally displaced people, women,
smallholders, landless tenants, and daily wage labour‑
ers, we examined the impact of climate change and iden‑
tiϐied different adaptation strategies among them. This
inclusivemethodology is crucial as it provides a compre‑
hensive understanding of adaptation strategies directly
from the perspectives of those being affected, providing
meaningful insights. Additionally, our study emphasizes
the importance of future research and conceptual frame‑
work development in the ϐield of climate change adapta‑
tion research, emphasizing the need to consider socio‑
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cultural and economic classes, religion and gender dy‑
namics, and their relations to various adaptative strate‑
gies to foster sustainable food systems, resilience and ad‑
dress the escalating threats of climate disasters.

Furthermore, our ϐindings underscore key issues
that have broader geographical relevance such as gen‑
der, and socio‑economical and ecological classes, have
several implications for climate change in Pakistan and
Asian societies, due to stronger patriarchal norms and
deeper inequalities, which often limit these individual’s
abilities to respond to and cope with external shocks
like Climate Change. Given the expected exacerbation
of ecological degradation and increasing food insecurity
in Pakistan, there is an urgent need for comprehensive
and critical analyses to inform policymakers. By shed‑
ding light on the complex ways in which climate change
affects vulnerable groups within local communities, our
study suggests that existing policy and adaptation pro‑
grams can beneϐit from utilizing such community (In
this study, the term ‘community’ refers to a group of in‑
dividuals who share common geographical, cultural, or
social characteristics. However, it is important to note
that communities are not homogenous; they are socially
differentiated, often along lines such as gender, socio‑
economic status, ethnicity, and other factors. This differ‑
entiation, as evidenced in the empirical material of this
article, signiϐicantly shapes the ways in which individu‑
als experience and respond to climate change impacts,
including food insecurity. Acknowledging these differ‑
ences is critical in understanding the varying vulnera‑
bilities and adaptive capacities within communities) in‑
sights.The subsequent sections are structured into four
parts, where the second section delves into the literature
regarding the (differential) impact of climate change
on health, and food insecurity, and examines various
adaptive measures, and complex interplay of various di‑
mensions of food‑climate change, forming a conceptual
framework. Following this section, we provided a de‑
tailed methodology, as well as the results and discus‑
sion in the fourth section. The ϐinal chapter summarizes
the key ϐindings, offers policy recommendations, and ad‑
dresses the limitations of the current research study, as
well as proposed future research directions.

2. Climate Change Impact—
Drivers and Adaptation Mea‑
sures
It is well documented that extremeweather events,

exacerbated by climate change, pose signiϐicant risks to
natural ecosystems, agriculture, andhuman societies [56].
Although agriculture plays a signiϐicant role in contribut‑
ing to climate change, it remains highly vulnerable to its
impacts [4, 10, 57, 58]. Various agro‑environmental and cli‑
matic factors inϐluence farm productivity, with extreme
events like ϐloods, wildϐires, and droughts presenting sig‑
niϐicant challenges. Given agriculture’s pivotal role in
many economies, especially in developing countries, its
susceptibility to climate change has profound implica‑
tions for food security and household well‑being. This
dependence on agriculture further exacerbates global
vulnerability, jeopardizing farmers’ and communities’
livelihoods and contributing to poverty.

It is well documented that extremeweather events,
exacerbated by climate change, pose signiϐicant risks to
natural ecosystems, agriculture, andhuman societies [56].
Although agriculture plays a signiϐicant role in contribut‑
ing to climate change, it remains highly vulnerable to its
impacts [10, 44, 57, 58]. Various agro‑environmental and cli‑
matic factors inϐluence farm productivity, with extreme
events like ϐloods, wildϐires, and droughts presenting sig‑
niϐicant challenges [14, 59]. Given agriculture’s pivotal role
in many economies, especially in developing countries,
its susceptibility to climate change has profound impli‑
cations for food security and household well‑being. This
dependence on agriculture further exacerbates global
vulnerability, jeopardizing farmers’ and communities’
livelihoods and contributing to poverty [59, 60].

Climate change may not only exacerbate environ‑
mental challenges but also profoundly impact food se‑
curity and human health. Studies indicate increased
psychological disorders, mortality, and morbidity asso‑
ciated with extreme weather events and vector‑borne
diseases [61–65]. The World Health Organization (WHO)
predicts a substantial rise in climate‑related deaths by
2030–2050, primarily attributed to extreme weather
events the expansionof vector‑bornediseases [61, 63], and
the deterioration of food quality and access [4, 66]. In ad‑
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dition, the global spread of diseases like malaria and
dengue fever is closely linked to climate change, as rising
temperatures create favorable conditions for disease‑
carrying vectors [64, 65]. Furthermore, the psychologi‑
cal impact extends beyond immediate health concerns,
with communities exposed to climatic disasters expe‑
riencing lasting psychological impacts, including post‑
traumatic stress disorder and chronic psychological dys‑
function [67].

These events exacerbate differential impacts
within communities, particularly among vulnerable
groups such as women, children, internally displaced
people, and refugees who are exposed to extreme cli‑
matic events like ϐloods, cyclones, heatwaves, wildϐires,
sea‑level rise, and other forms of environmental degra‑
dation [14, 15, 18, 23, 68–70]. Consequently, these events con‑
tribute to elevated levels of food insecurity and other
vulnerabilities in these communities. Thus, implications
of climate change on livelihoods, particularly regard‑
ing food insecurity, poverty, and social power relations,
result in diverse patterns of change that magnify vari‑
ous dimensions of the food system, and the differential
impacts across various classes and genders, affecting
livelihood opportunities, vulnerabilities, hardships, and
survival [17–20]. This further underscores the necessity of
understanding not only the relationship between food
security, its dimensions, and climate change impacts
but also the importance of conceptualizing adaptabil‑
ity to these climate‑related vulnerabilities at both indi‑
vidual and broader societal and ecological levels [18, 71].
Acknowledging the crucial engagement of these com‑
munities and local dynamics, facilitating climate justice
narratives and adaptive measures towards food insecu‑
rity is important to consider [7].

However, another signiϐicant question is what are
adaptive strategies and how effective they are to cope
with these complex challenges. Traditionally in terms
of Climate Change and food security, these adaptation
strategies can be broadly categorized into two main ap‑
proaches: 1) the ex‑ante measures, which are proac‑
tive actions taken in anticipation of climate events, and
2) ex‑post responses—considered usually as “reactive”
measures implemented after the occurrence of natural
calamities. Ex‑ante adaptations often involve diversi‑

ϐication strategies aimed at leveraging the diverse im‑
pacts of climate events on different crops, farming, and
household‑related activities. For instance, in drought‑
prone areas, farmersmay diversify their farm plots’ loca‑
tions to exploit variations in rainfall, cultivate a variety
of crops with different climate sensitivities, or engage
in non‑farm activities less vulnerable to climate ϐluctu‑
ations [7, 43–46, 56, 60, 72]. Additionally, maintaining ϐlexibil‑
ity in input decisions until weather uncertainties dimin‑
ish and investing in crop insurance are common ex‑ante
strategies [43–46]. On the other hand, ex‑post adaptations
focus on mitigating crop or welfare losses after climate
events have occurred. These measures may include uti‑
lizing cash reserves or grain stores, accessing formal or
informal loans or credit markets, selling tangible house‑
hold assets including poultry or livestock, or migrating
to regions less affected by climate extremes (ibid). Farm‑
ers may also adjust management practices during the
growing season, such as replantingwith faster‑maturing
crop varieties or resorting to irrigation in case of insufϐi‑
cient rainfall [43, 44].

However, not all individuals, e.g. farmers in such
cases possess the ability or have access to implement
these strategies, particularly in impoverished regions
where access to education, agricultural extension ser‑
vices, social safety nets, and ϐinancial markets, is lim‑
ited. This is especially true in conϐlict‑ridden areas like
Pakistan, where trust in government institutions, par‑
ticularly those related to agriculture and extension ser‑
vices, is low [73, 74]. Consequently, the poorest house‑
holds, women or daily wagers often struggle to shield
their consumption from climate‑related shocks [17, 18, 23].
In Asia and Pakistan, where structural inequalities and
power dynamics within “Islamic patriarchy” manifest
across various levels, lack of ownership or inheritance of
land rights, and other resources have further escalated
the vulnerability of women and reduced their abilities to
cope and adapt to these climate variations. Similarly, mi‑
grated, and displaced individuals from their homes due
to conϐlict or natural disasters, also lack the resources
and infrastructure necessary to meet their basic needs
e.g., food [75–77]. Such male‑outmigration leaves behind
women and children, creating households that are de‑
pendent on women to support their families alone, fur‑
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ther elevating their risks to climatic vulnerabilities [17].
The disruption of social networks due to displacement
and the inability to implement effective ex‑ant or ex‑post
approaches leaves vulnerable individuals to prolonged
food insecurity and adverse health and economic out‑
comes, particularly affecting women, and children [77–79].

Certain adaptive strategies aim tomitigate immedi‑
ate risks, but they may inadvertently worsen food secu‑
rity over time. For instance, ex‑ante strategies can help
reduce catastrophic losses butmight lead to lower yields
and income during favourable years by opting for less
risky yet lower‑yielding crops. Similarly, ex‑post mea‑
sures like selling assets in distress, relying on crop in‑
surance, or receiving food aid might offer short‑term re‑
lief but could compromise future productivity, and re‑
liance on scarce food assistance from host communities,
government, or other institutions. These trade‑offs high‑
light the intricate challenges farmers or these vulnerable
individuals or communities often face in balancing short‑
term survival with long‑term livelihood sustainability.
Moreover, while such coping mechanisms may address
speciϐic aspects of food or climate‑induced crises, they
can also have profound psychological and social impacts
on households and families. For instance, feelings of
helplessness, desperation, and anxiety about future dis‑
asters or crises, coupled with ongoing struggles for sur‑
vival, can further exacerbate marginalization [17, 77, 79, 80].

Considering the multifaceted challenges posed by
climate change, we proposed a novel conceptual frame‑
work (Figure 1) that comprehensively illustrates intri‑
cate and interconnected relationships between the im‑
pact of climate change on households’ food security, hu‑
man health, and the role of socio‑religious, cultural, gen‑
dered, behavioral, environmental, political, policy and,
institutional factors shaping food security vulnerabili‑
ties and adaptation interventions (e.g. ex and post‑ant
and ex‑post strategies). Through analyzing drivers or
inϐluencing factors which includes individual and con‑
textual factors that shape household food security and
climate change adaptation measures. This framework
underscores the complex, non‑linear dynamics of cli‑
mate change adaptation, emphasizing that strategies are
not uniform but are inϐluenced by an array of individ‑
ual, socio‑religious, economic, cultural, gendered, en‑

vironmental, political and institutional factors. At the
core of the framework are the individual‑level drivers
of adaptation, including actions like asset liquidation,
access to credit, social support networks, social capital
and information. These drivers or factors interact with
broader socio‑cultural, administrative, political and in‑
stitutional forces—such as gender norms, religious prac‑
tices, environmental conditions, and policy structures—
that either support or hinder adaptive capacities. For ex‑
ample, in many agrarian societies, gender norms often
limit women’s access to resources and decision‑making
power, directly affecting household adaptation poten‑
tial [14, 15, 18, 23, 68–70]. Religious practices may either facil‑
itate or restrict certain agricultural behaviors, inϐluenc‑
ing the extent to which communities can adopt climate‑
resilient practices [50, 81].

Furthermore, the framework highlights the criti‑
cal role of environmental factors, such as geographi‑
cal location and agro‑ecological shifts, which exacerbate
the vulnerabilities of marginalized groups and also im‑
pact farm productivity. For instance, rural and agrar‑
ian households heavily dependent on natural resources
face disproportionate risks fromclimate change impacts,
including biodiversity loss, soil degradation, and water
scarcity. These households, particularly in low‑income
settings, may have limited access to adaptive resources,
leaving them more vulnerable to food insecurity. Food
security outcomes, represented by the dimensions of
access, affordability, utilization, and stability, are con‑
tingent upon how effectively households can navigate
these drivers and contextual factors. Ex‑ant or short‑
term adaptations, such as crop diversiϐication, accessing
loans, or mixing agricultural practices (e.g., intercrop‑
ping or utilizing indigenous knowledge), may provide
immediate relief from climate‑induced shocks. However,
if not supported by robust institutional mechanisms
(e.g., insurance schemes or access to climate‑resilient in‑
frastructure), such practices may lead to unsustainable
dependencies or increased long‑term vulnerability and
impact sustainablity of the food systems. On the other
hand, long‑term adaptations or ex‑post measures focus
on mitigating crop or welfare losses after climate events
have occurred. Such as ecosystem restoration, agro‑
forestry, and the adoption of climate‑resilient cultivars
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and livestock, havemore signiϐicant potential for sustain‑
able food security but are highly resource‑dependent.
Sustainable agricultural practices (e.g., integrated pest
and water management) require technical knowledge,
capacity‑building, and policy support—all of which are
often limited to marginalized or resource‑poor regions.
Without institutional backing, these long‑term strate‑
giesmay remain inaccessible to thosemost inneed [43, 44].

The framework also integrates the concept of social cap‑
ital, highlighting the importance of social or communal
networks and collective action in reinforcing adaptive ca‑
pacities. For example, households in regionswith strong
social cohesionmaybemore resilient, as they can rely on
informal networks for knowledge‑sharing, resources, or
ϐinancial support during times of crisis [50].

Figure 1. Conceptual framework (Authors, 2024).

At a broader level, the framework emphasizes
the signiϐicance of administrative, institutional, politi‑
cal, and policy measures in mediating food security out‑
comes. The role of institutions—whether governmental,
religious, or local—cannot be understated, as they shape
access to critical resources, inϐluence behavioral adap‑
tation, and determine the level of support available for
households facing food insecurity. Inclusive governance
structures, ϐinancial support mechanisms, and capacity‑
building initiatives are key components of effective adap‑

tation strategies. Policy interventions, such as invest‑
ment in climate‑resilient infrastructure, crop and live‑
stock insurance mechanisms, and farmers/community
capacity building, are crucial in enhancing long‑term
adaptation. However, weak governance, corruption, or
inequitable policy implementation can undermine these
efforts, especially for vulnerable groups. This highlights
the need for targeted, context‑speciϐic interventions that
address the unique vulnerabilities of different social
groups, such as women, low‑income households, and
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racial or ethnic minorities.
Ultimately, the effectiveness of adaptation strate‑

gies is contingent upon the understanding and acknowl‑
edging signiϐicant interplay of these drivers, contextual
factors, and measures. The framework offers a novel
lens through which we understood the intersections of
socio‑religious, cultural, gendered, and institutional fac‑
tors through qualitative analysis from the ϐield. By pri‑
oritizing the most vulnerable populations, adaptation
strategies can be designed to not only mitigate the im‑
mediate impacts of climate change on food security but
also foster long‑term resilience. This ensuresmore equi‑
table outcomes across different socio‑economic and cul‑
tural groups, particularly for those who are dispropor‑
tionately affected by climate change.

Through the lens of intersectional, and grounded
theory, emphasizing the iterative process of theory‑
building that emerges from empirical data in this re‑
search study, the analysis of the lived experiences of par‑
ticipants illustrates a complex interaction between envi‑
ronmental stressors, class, gender, religious and cultural
beliefs, and adaptive responses (Figure 1). Through this
interpretive framework, we contribute to the develop‑
ment of theory‑driven research on climate change adap‑
tation and food security, and its role in the resilience
and vulnerabilities of communities facing environmen‑
tal challenges.

3. Methods
This study employs an intersectional and social jus‑

tice approach integrated with grounded theory. By con‑
sidering the narratives of vulnerable communities re‑
garding the differential climate change impact, its adap‑
tation and addressing food insecurity, we focused on two
districts affected by climate and conϐlict namely Dera Is‑
mail (DI)Khan andBannu, located in theprovince of Khy‑
ber Pakhtunkhwa, Pakistan.

Intersectionality framework explores how various
social‑economic identities—such as gender, class, eth‑
nicity, race, economic status and others—intersect to
inϐluence individuals’ experiences, vulnerabilities, and
social positions [14, 15, 17, 18, 20, 23, 31, 32, 68–70, 82] and assist
us in understanding how multiple socio‑cultural, eco‑

nomic, and religious factors collectively shape vulner‑
ability to climate‑induced food insecurity. Social jus‑
tice theory on other hand, allowed us to examine dif‑
ferential impact posed by structural inequalities—such
as disparities in policy implementation, social network,
informational and institutional support, and resource
distribution—exacerbating food security [30, 32, 82, 83]. Ad‑
dressing these structural inequalities may help in miti‑
gating the impact of climate disasters on food security
and promote more inclusive and effective adaptation
strategies [30–32, 50, 84]. Grounded theory, a qualitative re‑
search methodology, enables the formation of concepts
through the analysis of interview or focus group data,
providing valuable insights into participants’ “lived expe‑
riences” [85, 86]. Lived experience, in this context, refers
to participants’ subjective accounts, and everyday reali‑
ties andpersonal narratives of individuals facing climate‑
induced challenges [87, 88].

We employed an iterative process involving con‑
stant comparisons to identify patterns and variations
in participants’ responses [37, 89]. Similarities and differ‑
ences within the data are explored, leading to the group‑
ing of concepts into themes, further categorized into
core categories [71, 85, 89]. Responses obtained from per‑
sonal stories, ϐield observations, and focus group discus‑
sions were organized into themes and analyzed in an
Excel spreadsheet. Additionally, agricultural, and other
adaptation methods or conditions of these individuals
or communities were directly observed, contributing to
the development of interventions to tackle the food in‑
security crises in the food‑insecure region of the Khyber
Pakhtunkhwa province in Pakistan.

3.1. Study Design and Context of Research

Study Area, Participant’s Selection, and Pro‑
cedures for Research

The research commencedwith the careful selection
of study areas and participants. D I Khan and Bannu
districts, located in the southern region of the Khyber
Pakhtunkhwa province in Pakistan, were chosen due to
their susceptibility to climate variability and a history of
frequent disasters [73]. Characterized by low human de‑
velopment indices, social infrastructure and fragile en‑
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vironmental conditions compounded by prolonged con‑
ϐlict and internal displacement, these districts provided
a suitable context for our study. Villages prone to natural
disasters were identiϐied based on district reports from
sources like the National Disaster Management Author‑
ity and Provincial Disaster Management Authority [90].
Utilizing snowball sampling, participants were selected
according to predeϐined criteria, including gender, age
(>18 years), residency in the area for the past two years,
and experience with climate‑related disasters, targeting
individuals from low socio‑economic and cultural class
or backgrounds [17, 71, 91, 92], ensuring a diverse represen‑
tation, including daily wage laborers, landless tenants,
women, youth, smallholders, and internally displaced
people (IDPs) from both rural and urban areas. Addi‑
tionally, two in‑depth interviews with four district and
local leadership aided in identifying patterns of adapta‑
tive measures based on their speciϐic experiences and
knowledge in the area.

Visits to major IDP camps, villages and households
in Bannu and D I Khan provided further insights into
the ground realities. In total, 27 individuals were inter‑
viewed and recruited in the focus groups’ session and
were not provided with any incentives for their involve‑
ment in the 60–90‑minute sessions each for interview
and 2 FGDs (one in each district), whichwere conducted
in local Hujras (a social gathering place in Pashtun cul‑
ture), mosques, and schools. Data were collected using
careful facilitation during FGDs ensured an inclusive en‑
vironment, allowing participants to share freely while
maintaining conϐidentiality and sensitivity to power dy‑
namics. To ensure participant’s safety, comfort and
openness, focus groups were conducted in local settings
(Hujra, Mosques or schools) that were familiar to them.
Similarly, to minimize bias, facilitators were trained to
encourage a range of responses and to be aware of their
own positionality in relation to the study context. Ethi‑
cal considerationswereparamount, with attention given
to ensuring participants felt safe sharing their experi‑
ences. Therefore, study procedures were reviewed and
approved by the respective Institutional Review commit‑
tee at the university prior to conducting interviews and
focus group discussions.

The grounded theory guided the iterative research

process, beginning with key questions aimed at under‑
standing the impact of climate change, and the adap‑
tive measures taken by vulnerable communities to ad‑
dress food insecurity amidst climate disasters. Focus
groups, led by facilitators following a structured moder‑
ator guide, were conducted, with detailed notes taken
throughout the discussions. Subsequently, the focus
group sessions were transcribed from local languages
such as Puhstoo and Saraiki into English. Following the
principles of grounded theory, facilitators engaged in
discussions after each session to identify emerging ideas
and concepts, which were incorporated into subsequent
focus group sessions. The details of the participants for
the focus group discussion/interviewee are listed in Ta‑
ble A1.

3.2. Data Analysis, Validity and Triangula‑
tion

After conducting the initial interviews and focus
group discussions, facilitators noted consistent themes
across both groups, suggesting that theoretical satura‑
tion had been reached. Consequently, no additional fo‑
cus groups were deemed necessary. Afterwards, data
analysiswas carried out using themain technique of cod‑
ing, as prescribed by Glaser & Strauss [85], a widely ac‑
cepted method among qualitative researchers [92]. This
coding process involves three steps (Table A2): open
coding, axial coding, and selective coding. Open coding
entails the classiϐication and abstract labelling of words
and phrases in interview data, with researchers match‑
ing preliminary codes to the interview data. The goal
of axial coding is to identify and develop connections
between primary categories and subcategories. Form‑
ing the basis of the fundamental theory, selective cod‑
ing entails assigning categories to the primary category.
The triangulation method, which takes into account
various data types, researchers, ideas, and methodolo‑
gies, was used to guarantee the validity of the data.
To perform this validation procedure, data from multi‑
ple sources, including research participants, investiga‑
tions, summaries from researchers, and note‑based au‑
dit trails, were triangulated [85, 92, 93]. Triangulation fur‑
ther ensures robustness in the interpretation of the data,
since this rigorous validation approach increased the
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ϐindings’ credibility and trustworthiness.
After transcription, the transcripts and ϐield notes

underwent a thorough review to align codes with
themes that identiϐied various strategies for interven‑
tion development. The ϐinal themes were determined
through consensus. Each co‑author then meticulously
reviewed the transcripts, carefully assessing each quo‑
tation to ensure alignment with themes representing
different types of interventions for individuals living in
food‑insecure, climate‑fragile areas. Subsequent discus‑
sions focused on how individuals conveyed their expe‑
riences through narratives, offering valuable insights.
Quotes and stories from participants were extracted to
illustrate the diverse interventions discussed. A detailed
methodological illustration is provided inFigure2. Data
analysis was conducted using MS Excel/spreadsheet.

Figure 2. Methodological illustration of the study (Authors).

4. Results and Discussions
Based on our conceptual framework, we estab‑

lished 59 open and respective axial codes, and their
link to the construct 8 primary themes (Table A1), to
understand the impact of climate‑induced food insecu‑
rity, and typologies of various adaptation measures, and
how these impacts and measures vary among these vul‑
nerable individuals. However, one important theme
that emerged during listening to the narratives was in‑

dividual perception and behaviour surrounding climate
change and food insecurity.

4.1. Intersectionality of Socio‑Cultural and
Religious Beliefs Inϐluencing Climate‑
Change and Food Insecurity

“Indeed, in the creation of the heavens and
the earth, and the alternation of the night
and the day, and the [great] ships which
sail through the sea with that which bene‑
ϔits people, and what Allah has sent down
from the heavens of rain, giving life thereby
to the earth after its lifelessness and dis‑
persing therein every [kind of] moving crea‑
ture, and [His] directing of the winds and the
clouds controlled between the heaven and
the earth are signs for a people who use rea‑
son.” (Surah Al‑Baqarah 2:164)

Perceptions of climate disasters are profoundly in‑
grained in the religious, cultural, and social fabric of the
places under study, inϐluencing people’s reactions and
adaptive measures. Religious beliefs, for instance, offer
a lens through which individuals interpret and navigate
environmental challenges. Reϐlecting on the recent del‑
uge of ϐloods that swept through their village in D I Khan
district, one elder religious leader (age 55) remarked
solemnly, “These ϔloods are a reminder of Allah’s power
andmercy. Wemust endure these trials with patience and
faith, for Allah tests those whom He loves.”

He further cited verses from the Quran

“Corruption has appeared throughout the
landand seaby [reasonof]what thehands of
people have earned so Hemay let them taste
part of [the consequence of] what they have
done that perhaps they will return [to righ‑
teousness] (Surah Ar‑Rum 30:41)

Similarly, another older male (55) from a Bannu
“Despite all the economic challenges I face, I remain hope‑
ful to Allah that he will help me and one day my children
will achieve good status. Because he (Allah) will never let
us down.” This strong expression of faith not only under‑
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scores the resilience ingrained in the community’s be‑
lief system but also inϐluences individuals’ coping mech‑
anisms and outlook in the face of adversity. Such as an‑
other participant told us:

“As a devout believer in Allah, I ϔirmly believe that Al‑
lah is the only provider of all sustenance, including food. I
am also a ϔirm believer in the idea that having many chil‑
dren can bring blessings, and that they will bring their
food with them, as it is Allah who provides for us all.” ‑
Religious leader (male, 40, Bannu). These religious be‑
liefs are reinforced by the century old‑cultural practices
playing a pivotal role in shaping individual’s perceptions
and how they affect the vulnerability to food insecurity,
reϐlecting not only dietary customs but also communal
values of sharing and solidarity i.e.

“We only eat meat when there is a guest in our
home,” a young participant said during the conversation.
Adding to his remarks, labour (age 35 from Bannu), he
further demonstrated “Thanks for being Muslim, as my
family only eats during Eid‑Ul‑Adha and tries to store it
for the next few days”. He laughed while expressing his
pain. It is pertinent to note that Eid‑ul‑Adha is one of the
biggest Muslim feasts on the Zul‑Hajj where those Mus‑
limswho can afford animals, slaughter them in the name
of Allah (God) and distribute meat among relatives and
poor families. This festival is meant to support poor fam‑
ilies, particularly considering the food requirements of
deserving people.

Interestingly, most of these vulnerable families in
these areas tend to have more family members, as
they continue to produce more children and practice
polygamy (while we did not explicitly ask about it, yet as
a resident of this community, we acknowledge this fact
and trend and observed it even in our families). One rea‑
son that we found was a strong religious belief may fur‑
ther explain having more family members and not tak‑
ing food insecurity as a serious matter. Such as a small
farmer (male, age 40) from Bannu who was our gate‑
keeper and “Molvi”—an inϐluential religious person ex‑
pressed his distress on the issue of family size and food
insecurity as follows:

“As a devout believer in Allah, I ϔirmly believe
that Allah is the only provider of all suste‑
nance, including food. I am also a ϔirm be‑

liever in the idea that having many children
can bring blessings, and that they will bring
their food with them, as it is Allah who pro‑
vides for us all.”

Similarly, literature shows that one cause of food
insecurity contrary to climate change, is larger family
sizes [5, 25]. The emergence of the family size, as reϐlected
in the code “We have so many kids so we always have
less food to eat”, suggests that larger families may strug‑
gle more with food insecurity, as they require more re‑
sources to sustain themselves. This ϐinding also cor‑
responds to serval quantitative studies where house‑
holds with higher family sizes have been signiϐicantly
associated with a higher probability of being food inse‑
cure [5, 25, 50, 94].

A couple of other interrelated factors that were
brought up during discussion were persistent land frag‑
mentation due to inheritance which further depends on
family size in these areas. During our focus group dis‑
cussion, a local farmer shared his concern about the de‑
creasing productivity of his farmlanddue to the fragmen‑
tation caused by inheritance. He stated, “My father had
10 acres of land, and it was divided among my six broth‑
ers and sisters after his death. Now I have three children,
and after my death, my land will be divided among them,
which will further decrease the productivity of the land.”

Since this province has the highest family size, due
to cultural norms, and tradition of being together as a
joint family (nuclear family), people often experience
food insecurity. Such as an old landless tenant (age 35)
in a focus group in Bannu discussion said “It is our cul‑
ture to live together, we eat together, we laugh together,
and we will die together even if we are hungry”. He fur‑
ther said, “My children, and grandchildren, and even their
children live together”.

On the contrary, womenand youngparticipants dis‑
agree with these prevailing trends and notions. Such as
a young man working for a local Community‑based or‑
ganization in Bannu disagreed with that old man, and
said: “Yes, that’s why your grandchildren are always run‑
ningafter Alumsand charity food”. “…and since that condi‑
tionwould have beenmuch better by adjusting the income
and resource in a single family rather than nuclear family,
where one person earns, and rest of the big family rely on
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that single income”.
Therefore, family size, and religious and cultural

practices, which further can affect land distribution or
parcelization (dividing land equally among all children)
can cause the reduction of agricultural or farmland pro‑
ductivity amidst climate change [50, 94]. As more and
more land is divided among the children of each gener‑
ation, the size of the farmland is decreasing, and it be‑
comes difϐicult to cultivate, hence substantially affecting
their source of livelihood. However, this problem is not
limited to this particular area, as the fragmentation of
farmland due to inheritance is a common issue in many
other parts of the world [8, 94] and substantially impacts
the food security of households.

Likewise, intra‑household power dynamics, gender
segregation, and the absence of guardianship and par‑
ents can further increase food insecurity among fam‑
ily members. A widow of age 30 (Bannu), her voice
trembling with emotion, shared her struggles in navigat‑
ing the treacherous terrain of patriarchy and gender in‑
equality [95]. “As a woman, I faced countless obstacles on
the path to prosperity,” she conϐided, her words echoing
with the resonance of shared experience.

Similarly, a young female age 29 from Bannu ex‑
plained; “My parents died when we were three years old
and were living with my aunt, who used to abuse me and
treat me as a slave. We never eat better food, and she
always gives meat and fruits to her kids. We even once
decided to run away from home, but my grandmother
stopped me. Throughout these days, we never knew what
to do. But we survived somehow as we grew”.

Another woman (age 30+, DI Khan) shared her ex‑
perience that “most of the time when we have guests, the
men ϔirst eat, and once they are done, we all woman eat
that leftover food.” and “…sometimes we even don’t have
that leftover and sleep without food”. In both cases, the
absence of guardianship or parental ϐigures to ensure
equitable distribution of food and protection from mis‑
treatment has led to increased vulnerability and food in‑
security.

“My father and brother didn’t give me my right of
land as I am a woman “expressed by a woman in an IDP

camp further illustrated the complex interplay of social
and cultural factors that can exacerbate food insecurity
in certain communities when it comes to gender and
land rights. In the tribal and Pashtun cultures of Khy‑
ber Pakhtunkhwa, gender segregation and discrimina‑
tion against women are deeply rooted [96]. As a result,
women are often denied their basic rights, including ac‑
cess to land, education, and employment opportunities.

Most of the women who shared their experiences
where their guardians or father or elder brother “refused
to give her rightful share of land because she is a woman”.
This gender‑based discrimination can lead to a lack of
resources and ϐinancial independence, making it difϐi‑
cult for women to provide for themselves and their fam‑
ilies [95]— Consequently, denied their right to land own‑
ership, freedom, and agency in achieving well‑being and
are deprived of the capability to make choices and pur‑
sue their goals, ultimately limiting their opportunities
and potential to improve their lives [95, 96].

The patriarchal structure entrenched within these
communities, compounded by the absence of guardian‑
ship and parental ϐigures, perpetuates unequal resource
distribution and heightens vulnerability among women
and marginalized groups. Additionally, varying percep‑
tions of climate change which are inϐluenced by com‑
plex socio‑cultural and religious beliefs further exacer‑
bate these disparities. Women and marginalized groups
oftenbear theburdenof climate‑related challenges, such
as irregular weather patterns and environmental degra‑
dation, which disrupt agricultural livelihoods and exac‑
erbate food insecurity [17, 18]. Consequently, perceptions
of food insecurity in these areas further varied and con‑
fronted the deep‑rooted cultural and social norms that
fuel inequality and discrimination [86], while also consid‑
ering the differential impacts of climate change on dif‑
ferent individuals. Moreover, recognising and address‑
ing the intersecting dynamics of gender, socio‑economic
class, cultural identity, and underlying power dynam‑
ics, promoting agency, and challenging entrenched so‑
cial norms, can fostermore equitable access to resources
can alleviate food insecurity and ϐight against climatic ex‑
tremes within households and communities.
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Inadequacy and Failure of Economic, Social,
and Policy Systems in the Face of Climate
Disasters

The problem of food insecurity is a result of market
failurewith roots in economic, social, and policy systems
rather than being a result of a shortage of food produced
or distributed [96, 97]. Rocha [97] explains the core issue
lies in the unequal distribution of income and power in
society, which limits access to food formarginalized pop‑
ulations. Market‑based approaches, she argues, often
prioritize proϐits over human welfare and fail to address
the systemic inequalities underlying food insecurity. In‑
stead, Rocha advocates for government policies that
recognize food security as a fundamental human right,
promote equitable access to food, and tackle the root
causes of poverty and inequality. Similarly, Hussain and
Akram [98] highlighted the part that Pakistan’s food inse‑
curity plays in being sustained by policy failures. They
identify the main causes of the issue as being insufϐi‑
cient social safety nets, poor governance, and low invest‑
ment in agriculture and rural development. Our focus
group discussions, where participants expressed their
concerns about institutional and economic issues and re‑
stricted access to necessary resourcesmadeworse by cli‑
matic disasters, mirrored these policy failures.

For example, a thirty‑plus‑year‑old male labourer
from Bannu conveyed his concern by saying, “How can
we think of fruits and meat when we don’t have enough
money to buy staple food?” Likewise, a widow who pro‑
vides the family’s only source of income bemoaned, say‑
ing, “The pension the government gave me after my hus‑
band died is just peanuts. Fruits are rarely within our
budget; all we can afford to buy is bread and beans
to get by”. These testimonials shed light on the eco‑
nomic hardships that vulnerable populations endure,
hardships made worse by climate‑related natural disas‑
ters including ϐloods, droughts, and harsh weather.

Further codes and themes like “No price control
mechanism,” “Rise in unemployment,” and “Poor con‑
trol of district authority” further underscore the themes
of economic inadequacy and policy failure. Especially
in the wake of climate disasters, these codes highlight
the structural shortcomings of the institutional and eco‑
nomic systems in meeting the demands of disadvan‑

taged people. The absence of price control measures in‑
creased jobless rates, andpoor governance—all ofwhich
worsen food insecurity and prolong poverty cycles in
the face of environmental crises—were mentioned as
sources of frustration by the participants.

During our discussions, an old community worker
criticized the prevalence of the black market, stating,
“There is an open black market, and every time the gov‑
ernment raises the price of petrol, merchant stores raise
the prices.” Another participant expressed outrage over
political corruption, stating, “Howabout that ϐilthypoliti‑
cian… (name omitted) whose son is engaging in smug‑
gling ϐlour toAfghanistan…Whenweare dying of hunger
and have no work, the government and these people en‑
gage in proϐit‑making… there is no control or authority
to stop them from this dirty greedy business.”

In addition, the restricted or limited food access
that people of all genders and socioeconomic classes re‑
port, such as “We only eat once a day,” reϐlects larger
structural discriminations that lead to ongoing food in‑
security that is made worse by natural disasters. Inade‑
quate investment in agriculture, weak governance, and
discriminatory practices further exacerbate the prob‑
lem, leaving vulnerable populations struggling to meet
their basic needs in the aftermath of environmental
shocks. The researcher [74, 96] also discovered that ru‑
ral populations in Pakistan were dissatisϐied with these
institutional sources, especially in the areas of agricul‑
ture and extension, which could exacerbate their wor‑
ries. Thus, addressing food insecurity requires not only
immediate relief efforts but also systemic reforms that
address the root causes of poverty and inequality, ensur‑
ing equitable access to food and resources for all, espe‑
cially in the face of climate‑induced disasters [15, 50, 74, 96].

4.2. Lives vs Livelihood—Impact of Climate
Change

Despite religious and cultural belief systems, our
thematic analysis related to environmental stress and
hazards also demonstrated that individuals across dif‑
ferent socio‑economic classes and genders feel the im‑
pact of natural disasters and climate variability on food
security [17, 18]. For instance, codes such as “Flooding in
villages,” “low land fertility,” “pest attack on crops,” and
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“frequent or persistent Drought” underscored the chal‑
lenges faced by these vulnerable individuals inmaintain‑
ing food availability. One male participant, who was
thirty years old, expressed regret over the loss of their
livelihood during a focus group discussion in Dera Ismail
Khan. He said, “We only had one cow, which got killed dur‑
ing last year’s ϔlooding in our village... we used to sell the
milk and were able to maintain my subsistence life.” All
we have left is debt and destitution right now. This story
illustrates the terrible effects that climate‑related disas‑
ters have on household incomes.

In the same district, a 38‑year‑old smallholder
farmer voiced concerns regarding their land’s decreas‑
ing productivity, saying, “I have been cultivating this land
for several years, but now it is not as productive as it used
to be. The fertility of the soil has diminished, and I have not
been able to revive it. I ϔind it challenging to raise enough
crops because of this to support my family and make a
life. I’ve experimented with several fertilizers and meth‑
ods, but nothing appears to be effective. Concerning the
future of my farm and the food security of my family, I am
worried”. This idea clariϐies the various difϐiculties that
farmers encounter, such as degraded soil and the inca‑
pacity to provide for their families basic food needs, par‑
ticularly for middle‑aged male smallholder farmers.

Similarly, the code “Low precipitation” further em‑
phasized the effects of environmental threats on live‑
stock and grain productivity. Although the climate vari‑
ability in the districts is similar, the villages in Dera Is‑
mail Khan are more vulnerable to ϐlooding because of
their proximity and lack of resilient infrastructure.

However, Bannu participants talked about their ex‑
perience with drought, saying, “My chickpea crops used
to giveme enoughmoney to buy seeds and pay formy son’s
tuition. This contrasted with other participants. We have
had less rain this year than we did last, and irrigation wa‑
ter has been scarce since then. My hands and pockets are
empty, and my property is bare as a result”. The nega‑
tive effects of climate ϐluctuation on agricultural output,
household income, and standardof living arehighlighted
in this account.

Wewere able to see directly the catastrophic effects
of climate change, which were evident in both the ongo‑
ing drought and the disastrous ϐloods, during our ϐield

trips to several villages in Bannu and D I Khan. For ex‑
ample, we saw the desolation of dried‑up Date orchards
when we visited Tukhuba Kalan in Bannu, the lead au‑
thor’s hometown. Speakingwith local farmers, we found
a generalized worry as they related stories of crops fail‑
ing and revenues dropping because of irrigation water
scarcity owing to prolonged drought. Given their liveli‑
hood dependency on these farms and rainfed agricul‑
ture, we witnessed the repercussions of climate change
on agriculture and local economies.

During our ϐield visits to IDP camps and villages in
Bannu, we also saw the effects of climate change in ac‑
tion. These marginalized communities, including daily
wage workers and internally displaced persons (IDPs),
were living and working in extreme heat and had lim‑
ited access to drinking water or cooling facilities, which
made them more susceptible to heat‑related illnesses
and dehydration. A thirty‑ϐive‑year‑old lady who works
as a daily wage labourer in the agriculture sector spoke
about her issues resulting from climate change during a
focus group discussion in an IDP camp near Bannu.

“My daily wage worker livelihood depends on my
ability to ϔind employment every day,” she recalled.
“But with more regular catastrophic weather events
like droughts and ϔloods, ϔinding a steady job has be‑
come harder. Agricultural operations are halted during
droughts, thus there are no work options for me in the
ϔields. In addition, ϔloods destroy infrastructure, which
makes it harder for me to travel to nearby towns in search
of work and interferes with transportation. Because of
this uncertainty, my family is ϔinding it difϔicult to meet
even the most basic needs, including food and housing,
which has further driven us into poverty”, she expressed
further her concerns.

In Bannu’s IDP camps, we saw similar terrible liv‑
ing circumstances for displaced families. Precarious con‑
ditions were evident in these IDP camps, which were ex‑
acerbated by the extreme heat, restricted access to clean
water, and inadequate sanitary facilities. Families strug‑
gled to cope with the appalling conditions, and children
were especially vulnerable tomalaria and cholera due to
a lack of basic sanitation and clean water.

These observations alongwith the personal stories
and narration further revealed themultiplied difϐiculties
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that vulnerable people experience, as socio‑economic
vulnerabilities already present are made worse by cli‑
mate change. Climate change‑induced harsh and irregu‑
larweather patterns pose serious challenges to the liveli‑
hood stability of daily wageworkers, such as the women
in our study, who depend on their paychecks for family
support. Cycles of poverty and marginalization are fur‑
ther sustained by the difϐiculty of getting stable employ‑
ment as a result of climate‑related disruptions [12, 14, 16],
emphasizing the pressing need for focused initiatives to
help these at‑risk groups mitigate the effects of climate
change on their lives and means of subsistence and help
them adapt to them.

Our examination and accounts emphasize the
complex interplay among socio‑economic and envi‑
ronmental strains, climate variability, and food inse‑
curity [17, 18, 27] within the villages under investigation.
The participant accounts illustrated how climate‑related
events have a domino impact on household livelihoods.
Aside from reduced agricultural output and animal
losses, households often struggle with debt and unsta‑
ble ϐinances. For example, the participant who lost their
cow to ϐlooding described how the loss caused them to
become impoverished and in debt in addition to taking
away their source of income. This demonstrates how the
effects of climate change are interrelated, increasing pre‑
existing vulnerabilities and sustaining poverty cycles [96].
The stories also highlighted the ongoing difϐiculties they
faced, including their battle with diminishing harvests
and unstable livelihoods. In addition to jeopardizing
household food security, the failure to generate a sufϐi‑
cient income from farming or other sources of revenue
restricts access to healthcare and education, which exac‑
erbates poverty and vulnerability.

Moreover, the varying degrees to which districts
are exposed to climate hazards highlight the signiϐicance
of taking local context into account while constructing
resilience. Bannu and Dera Ismail Khan, for example,
are subject to varying temperatures; the former is par‑
ticularly vulnerable to ϐlooding because of its geography
and poor infrastructure. Our results are consistent with
previous studies on food insecurity, which have iden‑
tiϐied low income, unemployment, and climate‑related
factors as major drivers of food insecurity [99, 100]. The

difference in exposure emphasizes the necessity of fo‑
cused interventions that target vulnerabilities and im‑
prove community‑level adaptability. Furthermore, the
stories illustrate the psychological toll that food poverty
brought on by climate change takes on families. Many
people’s and families’mental health is severely impacted
by the uncertainty of future harvests and the ongo‑
ing battle to make ends meet. When households deal
with the effects of climate change, anxiety, stress, and
a sense of powerlessness are common sensations that
exacerbate already‑existing social and economic prob‑
lems [40, 76–79, 101, 102].
The Consequence of Food Insecurity: Social
Stigma, Fear and Shame

Likewise, besides cultural and institutional barri‑
ers and social changes, gender segregation and disparity,
and poor infrastructures in villages and cities can all con‑
tribute to food insecurity by limiting access to resources
and opportunities. These also include the feeling of guilt
and shame in asking for help as one community female
worker shared her experiences as “most of the time in
this tribal culture, people don’t ask for help when they are
hungry or have no food in their houses” and “Allah is the
sole breadwinner who is responsible to feed us” truly rep‑
resent deep religious values shaping their attitude and
practices.

There is guilt and social pressure that keeps them
suffering from such a condition. They think that if they
expose their poverty, and lack of food in the house, the
community and especially their relatives will make fun
of them. Some “families do not let their children play
with others as those children can ϐind their poverty sta‑
tus”. And “these parents do not want their kids to be
exposed to social pressure or stigma because other chil‑
drenmay tell them about what they ate at home, making
them feel bad”. This relates to the ϐindings of Bernal et
al. [103] who suggest individuals’ social and psychological
status contributes to the development of feelings of hu‑
miliation and inferiority, which in turn exacerbates the
problem of food insecurity.

Another woman (age 26+) expresses her grief of
poverty and hunger and relates it with food insecurity
“We used to boil just water when there is no food at home,
and then I andmy labor husbandpretend thatweare cook‑
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ing food” …. she criedwhen she said “…and our kids sleep
without food as we lie to them that we are cooking for
them”, which imply that they are so lacking in food that
they are forced to pretend they have something to eat,
even though they don’t. This highlights the shame and
stigma associated with food insecurity, as families may
feel the need to hide the fact that they are struggling to
put food on the table, particularly for their children.

The experiences of poverty, hunger, and food inse‑
curity can lead to signiϐicant psychological pressure and
mental health issues. In the case of the woman men‑
tioned the pressure of not being able to provide food for
her children, and the need to lie to them about having
food, is likely to cause immense emotional distress. Liv‑
ing in a constant state of food insecurity, where the abil‑
ity to provide necessities is compromised, can also lead
to anxiety, depression, and other mental health prob‑
lems [19, 101]. Leung et al. [101] further revealed that long‑
term experiences such as psychological pressure can
also lead to chronic stress, which is known to increase
the risk of a variety of physical and mental health prob‑
lems including obesity and hypertension (ibid).

Considering this stigma, we further inquire
whether being an internally displaced person also af‑
fects their ability to seek help for food. Several IDPs
shared their painful experiences such as one female IDP
(age 28+ from Bannu) saying “We were treated like an
animal when we went to get my IDP card for food ration
in the Camp. The male was given priority and we are not
able to ask anyone due to fear and shame” … “We were
even harassed by the district manager who scolded us
often”.

Similarly, a daily wager, who lost his livelihood due
to the pandemic, shared his experience of shame and
fear in seeking help for food. He said that theway hewas
handled at the local government ofϐice when he went
to apply for food aid made him feel dehumanized and
ashamed. “I felt like the way the ofϐicials looked at me
was judging me,” he added. I felt like a pauper because
of them, and I was embarrassed to ask for assistance.”
Evenwhen someone is struggling to support themselves
and their family, this stigma and sense of shame can keep
them from getting the help they need, which can lead to
seriousmental healthproblems. For instance, during the

COVID‑19pandemic, a global problem that has hada sub‑
stantial inϐluence on food security, researchers like Fang
et al. [102] looked into the relationship between food in‑
security and mental health. Their research claimed that
food insecurity was associated with poor mental health
outcomes, including depression, anxiety, and stress, dur‑
ing the pandemic. The ϐindings suggest that food inse‑
curity is a signiϐicant stressor that can have negative ef‑
fects onmental health, particularly during times of crisis
such as the COVID‑19 pandemic. This research supports
the idea that the experience of food insecurity can lead
to psychological distress andmental health problems, as
discussed in our focus group discussion.

4.3. Typologies of Adaptations—How Com‑
munities Cope with Climate Change
and Food Insecurity?

And [Yusuf (Joseph)] said, ‘Youwill sow for seven con‑
secutive years; andwhat you harvest leave in its spikes, ex‑
cept a little from which you will eat. Then will come after
that seven difϔicult [years] which will consume what you
saved for them, except a little from which you will store.
Thenwill comeafter that a year inwhich the peoplewill be
given rain and inwhich theywill press [olives and grapes].’
[Quran, Surah Yusuf 12:47]

In our qualitative exploration of coping mecha‑
nisms toward climate change and food security crises,
our participants gave detailed typologies of adaptations.
These strategies, deeply intertwined with the religious,
socio‑economic and religious and cultural fabric and
also inϐluenced by an individual’s experiences and socio‑
economic status, show resilience in facing environmen‑
tal stressors and food insecurity (Figure 3).
4.3.1. Tawakul (Faith) on Allah: Fatalism

in Climate Adaptation & Food Insecu‑
rity

In our study focused on understanding adaptive be‑
haviours towards climate change‑induced food insecu‑
rity, we found a signiϐicant attitudinal adaptation inϐlu‑
encedby religiousbeliefs. Participants, particularly local
religious leaders such as Imams of the Masjid (Mosque),
expressed the belief that all climate disasters are prede‑
termined by Allah. This perspective fosters a sense of
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“fatalism”, wherein individuals perceive environmental
challenges as divine will, shaping their response to ad‑
versity.

Drawing from Islamic teachings emphasizing sub‑
mission to Allah’swill and patience during hardship, par‑
ticipants exhibited strong faith by showing how they ac‑
cepted and perseverance to the divine will of Allah. One
participant succinctly expressed this attitude, stating,
“Allah is the sole breadwinner who is responsible for feed‑
ingus.” Likewise, reϐlectingon the recentdelugeof ϐloods
that swept through their village, one elder remarked
solemnly, “These ϔloods are a reminder of Allah’s power
andmercy. Wemust endure these trials with patience and
faith, for Allah tests thosewhomHe loves.” He further cited
verses from the Quran

“Corruption has appeared throughout the
landand seaby [reasonof]what thehands of
people have earned so Hemay let them taste
part of [the consequence of] what they have
done that perhaps they will return [to righ‑
teousness] (Surah Ar‑Rum 30:41)

We know that Quranic verses highlight the con‑
cept of “Inna ma’al usri yusra” (Verily, with hardship
comes ease) [Quran 94:6] and “Fa inna ma’al usri yusra”
(For indeed, with hardship [will be] ease) [Quran 94:5],
followed by stories of prophet Yusuf (A.S.) on how to
adapt and mitigate natural calamities, further reinforce
this attitude, and adaptive behaviors, providing spiri‑
tual guidance and encouragement in times of need and
strengthen community resilience. Such a testament fur‑
ther shows how religious values can shape attitudes and
adaptation towards environmental stressors and food
insecurity. Integrating religious beliefs into adaptation
strategies can enhance the adaptive capacity of tribal
and Pashtun communities, fostering a holistic approach
to climate resilience rooted in faith, culture, and tradi‑
tion.
4.3.2. Liquidations: Selling Productive As‑

sets
In our discussions, the theme of selling productive

assets andbelongings as ameans of survival echoedwith

profound resonance. Giving up priceless belongingswas
a heartbreaking last resort for many people facing the
harsh reality of food shortages and environmental hard‑
ship. A widow who was internally displaced (over 30)
and living in the D I Khan IDP camp had a particularly
upsetting incident when she said, “Our life had been chal‑
lenging enough... but when a bomb blast took away my
husband, the struggle to survive became evenmore daunt‑
ing.” My single signiϔicant asset, the jewellery my late hus‑
band purchased me, was sold to provide food for my chil‑
dren because I had no other means of support. I was also
restricted fromworking due to stringent religious and cul‑
tural codes of conduct”.

Her description of the difϐicult decisions faced by
people put in the furnace of misfortune is spot on. Giv‑
ing up treasured objects that are ϐilled with sentiment
and memories is a sign of the extent people will go to to
protect the welfare of those they care about when things
go tough. Aside from this moving account, several peo‑
ple in different research groups shared comparable ex‑
periences.

A landless tenant who now become a daily wager
(age 40 from Bannu), shared his plight, recounting how
he was compelled to sell his farming tools to put food
on the table for his family. “I had no choice but to sell my
farming tools. It was hard, but I had to do it to survive,” he
lamented, underscoring the harsh realities faced by vul‑
nerable groups. Likewise, a young mother who is now
volunteering as a community mobilizer for a local non‑
proϐit community organization spoke of selling her fam‑
ily heirlooms to afford necessities for her children. “It
was heartbreaking to part with our family heirlooms, but
we had no other option. My children’s needs came ϔirst,”
she reϐlected, her voice heavy with resignation.

These diverse accounts shed light on the multi‑
faceted nature of asset liquidation as a coping mecha‑
nism [28, 29, 44, 85]. While it may provide temporary relief
in times of acute need, it also extorts a heavy toll on in‑
dividuals and families, affecting their sense of security
and stability. In the face of such adversity, it becomes
imperative to explore sustainable solutions that alleviate
the need for such drastic measures and foster resilience
within communities.
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Figure 3. Typologies of Adaptative Measures among participants (Authors)—Relative size and place show how important it was
(# of time it was described in interviews or FGDs or personal observations and coding).

4.3.3. Affordability‑Based Purchase Opti‑
mization

During our discussions, individuals shared tactics
for making the best food choices possible, motivated by
the competing demands of price and environmental sus‑
tainability. These stories illuminated the complex dance
between budgetary limitations and the imminent threat
of disruptions in the food supply chain brought on by
climate change. Such as a middle‑aged woman of four
children from Bannu commented on this careful balanc‑
ing act, saying, “I buy food when it gets cheaper.” “I no
longer purchase fruits”. This brief statement highlights
the practical strategy many have used to navigate the
maze of economic uncertainty. When faced with the
harsh reality of having little money, people are forced to
make thoughtful decisions and frequently give up nutri‑
tional variety in favour of less expensive options. As we
dug deeper into this theme, we came across tales that
vividly depicted the costs associatedwith pursuing nour‑
ishment.

A middle‑aged father related his family’s experi‑
ence of struggling to make ends meet while food prices
continued to rise. “We had to make signiϔicant food cuts
in the past, but we used to enjoy a variety of meals. Lux‑
uries like meat and fruits are beyond our means,” he be‑
moaned, a hint of resignation in his voice. His account is
a moving reminder of the severe compromises that dis‑
advantaged households must make in the ϐight against
food insecurity.

Another young mother who served in a commu‑
nity organization fromDI Khan shared the same feelings
when she described how her family had to give up once‑
loved staple foods. “The era of extravagant dinners is
long gone. We now just eat basic food because anything
more would be ϔinancially unfeasible for us,” she said, re‑
gretfully. The stark reality that many people experience
as they struggle with the never‑ending onslaught of en‑
vironmental disruption and economic suffering is cap‑
tured in her words. These personal narratives and sto‑
ries highlight the hard fact that getting healthy food has
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become a difϐicult and obstacle‑ϐilled journey for many
people. People must negotiate a world of uncertainty
and scarcity as economic inequities increase and climate
change wreaks havoc on agricultural productivity. Ex‑
amining comprehensive solutions that tackle the under‑
lying causes of food insecurity and build community re‑
silience is crucial when faced with such obstacles.

4.3.4. Community Cooperation, Food Assis‑
tance, And Social Support

“In our darkest hour, it was the kindness of strangers
that sustained us. Their generosity was a beacon of hope
in our time of need,” (A female, aged 30 fromD I Khan IDP
Camp).

Despite difϐicult conditions, inspirational tales of
fortitude and solidarity gleamed, deeply entwined with
the shared experience. During the session, participants
told moving stories of selϐlessness and unwavering sup‑
port that sustained them during trying times. These
tales give insight into the signiϐicant role that social co‑
hesiveness and group efforts play in building fortitude
and resilience. In a moving account of the strength of
intergroup solidarity, a male internally displaced per‑
son (IDP) said, “One neighbour gave his Hujra where we
stayed for more than 6 months and continued to bring

food for my kids.” His words reverberate over the ages,
attesting to the resilient ties of kindred and camaraderie
that withstand the hardships of relocation and impover‑
ishment. Such acts of kindness and hospitality are rep‑
resentative of the deeply ingrained sense of community
solidarity that penetrates the social fabric of the Pushtun
culture.

As the collective mentality that characterizes Push‑
tun culture demonstrates, the feeling of camaraderie
truly reaches far beyond the boundaries of individual
homes. A grandmother spoke with a voice full of quiet
determination as she discussed her thoughts on the in‑
nate links to one’s family that keep communities strong
during difϐicult times. With a tone full of ancient knowl‑
edge, she said, “In our tribal culture, we stand together as
one.”

As such scholars called it a social capital which is
the collective strength of the community that serves as
a bulwark against the ravages of adversity [44] and can
help to mitigate hunger and deprivation during such dif‑
ϐicult times. The enduring human spirit and the trans‑
forming potential of group action are powerfully evoked
by these tales. Friendship and solidarity are the threads
that shine through the furnace of misfortune, providing
comfort and food to those in need.

Migrating to other cities has been one adaptive
measure to tackle climate‑induced food insecurity and
loss of livelihood. After a devasting ϐlood, recovering can
be a difϐicult task that is full of uncertainty and misery.
Ali found himself in a precarious situation following the
disastrous ϐloods that decimated his little town in D I
Khan in 2010. Having lost both his house and means of
support to the ruthless waves, he had to make the difϐi‑
cult choice to either rebuild in the unpredictably chang‑
ing weather or go elsewhere for safety. Choosing the
latter, Ali set out toward Rawalpindi, dragging the bro‑
ken pieces of his history with him. “Migration was more
than just seeking safety for me,” Ali thought to himself.
“It served as evidence of my steadfast resolve. I persisted

despite the difϔiculties because I thought that by making
these sacriϔices, a better life would become possible.” Ali
sawmigration as a symbol of his unwavering energy and
resolve, rather than just a way out of hardship. Even
though he was heartbroken to be apart from his family,
he held onto the hope of a steady job and a new begin‑
ning. Now, while working nonstop in Rawalpindi, Ali’s
hands are building a new future out of the wreckage of
his old one. Even if there may be many obstacles in his
path, he doesn’t waver in his conviction that a better to‑
morrow is possible with resiliency and persistence. We
found similar stories and experiences from IDP camps,
who ϐled their hometown owing to fragile conditions,
and consistent fear, and for the sake of their families, and
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a better future.
4.3.5. Capacity Building and Enhancement

of Livelihood
Stories of overcoming adversity and adjusting to

new circumstances come to light, offering encourage‑
ment and empowerment. People talked about how they
had learned and developed, emphasizing the positive im‑
pact that education and skill acquisition can have dur‑
ing difϐicult circumstances. One farmer, who had seen
the unpredictable nature of life, recounted his incredi‑
ble journey of metamorphosis. His voice reeking of suf‑
fering, he said, “I struggled to make ends meet.” “But one
day, I heard about a training program in sustainable agri‑
culture... It was a beacon of hope amidst the darkness, of‑
fering me the tools and knowledge to cultivate a brighter
future.” His remarks highlight the transforming impact
of education and skill development in boosting adaptive
ability and fostering sustainable livelihoods in the face
of environmental uncertainty. They also connect with
the unwavering spirit of resilience. Participants also dis‑
cussedhowcapacity‑buildingprogramshada signiϐicant
impact on how their lives were shaped.

A young entrepreneur discussed her journey of self‑
discovery, her eyes beaming with newly discovered con‑
ϐidence. “The training program gave me the abilities and
information I needed to launch my own company,” she
grinned. “It helped me a lot, like a miracle, empowering
me to chart my own course amidst the turbulent seas of
uncertainty.” Her experience serves as a perfect exam‑
ple of the revolutionary power of capacity‑building pro‑
grams in opening up fresh doors to resilience and pros‑
perity [74].
4.3.6. Access to Financial Capital and Mar‑

kets
Access to ϐinancial resources and market opportu‑

nities emerged as lifelines in the ϐight against food in‑
security and vulnerabilities caused by climate change
in the crucible of economic precarity and environmen‑
tal disruption. To provide paths to economic empower‑
ment and resilience, participants emphasized the critical
role that civil society groups and community‑based ini‑
tiatives play in promoting access to ϐinancial capital and
market linkages.

A middle‑aged male participant from DI Khan
spoke about the transforming impact of ϐinancial sup‑
port and communal solidarity, his voice ϐilled with ap‑
preciation. “We were able to overcome economic and en‑
vironmental challenges thanks to the ϔinancial support we
received from relatives and our connectionswith CSOs,” he
said respectfully. “It was a lifeline in our darkest hour,
offering us a glimmer of hope amidst the storm.” In ad‑
dition to demonstrating the catalytic role that commu‑
nity support plays in promoting communal well‑being
and prosperity, his testimony sheds light on the symbi‑
otic relationship that exists between resilience‑building
initiatives and economic empowerment.

Through an analysis of these coping strategies in
the context of food insecurity brought on by climate
change, our research identiϐies distinct patterns inϐlu‑
enced by socioeconomic position and gender. distinct so‑
cial strata give rise to distinct copingmechanisms, which
are a reϐlection of unequal access to resources and op‑
portunities. For instance, due to their limited resources
and lack of employment possibilities, people from low‑
income socioeconomic backgrounds—such as widowed
internally displaced women—often resort to asset liqui‑
dation as a last choice to survive, giving up priceless pos‑
sessions.

Contrarily, middle‑class households appear to pri‑
oritize affordability and buy optimization, presumably
by consciously changing their food selections to cut ex‑
penses while maintaining a certain level of nutritious
diversity. In these traditional tribal communities, peo‑
ple of all socioeconomic classes demonstrated how they
use their informal ϐinancial and social capital to gain ac‑
cess to strong support systems and market connections,
strengthening their resistance to food insecurity and cli‑
mate change (Pashtun Society). However, women are
more likely than men to encounter cultural norms and
socioeconomic inequalities, which have a big inϐluence
on coping mechanisms. This intersectionality makes it
clear that targeted interventions are needed to address
the complex problems that people from different gen‑
ders and socioeconomic backgrounds face. These in‑
terventions should support inclusive resilience‑building
programs that are tailored to meet a variety of commu‑
nity needs.
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Many scholars [12, 17, 27, 60, 69, 77, 79, 103] also argue
that focusing on adapting to climate variability is cru‑
cial for addressing climate change effectively, as it is
a more immediate and tangible threat that farming
and non‑farming communities or individuals, and gov‑
ernments are more likely to comprehend and respond
to [60, 69, 98]. Building knowledge and institutional capac‑
ity to cope with variability can pave the way for longer‑
term adaptations that safeguard livelihoods while en‑
suring resilience in the face of climate change. Cen‑
tral to this effort is also ensuring meaningful engage‑
ment with these diverse communities, and incorpo‑
rating intersectional considerations such as gender,
socio‑cultural class, and religious perspectives to make
these interventions more equitable and contextually rel‑
evant [12, 17, 18, 23, 27, 38, 42, 53, 56].

Consequently, as our results suggest, to apprehend
the effectiveness of adaptation strategies, it is essen‑
tial to consider the varying socio‑economic, religious,
class, gender, and local environmental context within
which these adaptive strategies operate and should also
consider how vulnerabilities vary across countries, re‑
gions, and social groups [17, 18]. Finally, institutional poli‑
cies also play a crucial role in facilitating adaptation ef‑
forts, particularly through effective mechanisms such
as agricultural systems, or access to formal credit and
the dissemination of climate information through exten‑
sion services [3, 46, 51, 74, 95, 97]. These interventions pro‑
vide the necessary resources and support systems to en‑
able farm households to implement effective adaptation
measures.

Our study found a complex interplay between insti‑
tutional, sociocultural religion and economy and the im‑
pact of climate change on food insecurity and found vary‑
ing adaptation strategies within these distinct vulnera‑
ble communities. The effectiveness of climate change
adaptation strategies hinges on recognizing the com‑
plex interplay of socio‑religious, cultural, gendered, eco‑
nomic, and institutional factors that shape food security
vulnerabilities. Our framework provides a novel lens to
analyze these interconnected inϐluences through quali‑
tative ϐield insights, revealing how both proactive (ex‑
ante) and reactive (ex‑post) adaptation strategies are
context‑speciϐic. Through our analysis and narrative in‑

quiry, we examined themultifaceted challenges faced by
these diverse individuals, grappling with environmen‑
tal stressors. Our ϐindings underscore the profound and
differential impact of climate‑induced disasters on liveli‑
hoods, food availability, and psychological well‑being,
consequently revealing the complex interplay of socio‑
economic, cultural, and gendered factors that shape vul‑
nerability to food insecurity. Religious and cultural be‑
liefs emerge as powerful determinants of perception and
response to climate change and food insecurity, shap‑
ing individuals’ adaptive strategies and coping mecha‑
nisms. The fusion of religious teachings with cultural
practices imbues communities with resilience and forti‑
tude, yet also presents barriers to seeking external as‑
sistance and addressing underlying vulnerabilities. Gen‑
der disparities, land distribution dynamics, and intra‑
household power dynamics further exacerbate food in‑
security, highlighting the need for gender‑sensitive and
culturally appropriate interventions. Moreover, our
study explains the inadequacy of existing economic, so‑
cial, and policy systems in mitigating the impact of cli‑
mate disasters on food security. Market failures, gover‑
nance challenges, and policy shortcomings perpetuate
cycles of poverty and inequality, amplifying the vulnera‑
bilities of marginalized populations. The testimonies of
individuals struggling to access nutritious food amidst
economic hardship and environmental upheaval under‑
score the urgent need for systemic reforms that priori‑
tize equity, social justice, and human rights. Neverthe‑
less, amidst adversity, tales of resilience, solidarity, and
adaptive capacity emerge as beacons of hope. Asset liq‑
uidation, purchase optimization strategies, and social
support networks offer temporary relief and sustenance
to vulnerable populations, underscoring the resourceful‑
ness and ingenuity of communities facing adversity. Fur‑
thermore, capacity‑building initiatives, access to ϐinan‑
cial capital, and market linkages empower individuals
to navigate the complexities of climate change and build
sustainable livelihoods.

Our study and framework underscore the neces‑
sity for interventions designed to address the speciϐic
needs of marginalized groups effectively and speciϐic
in nature considering the complexity of the nature of
the challenge, the interplay between institutional, so‑
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ciocultural religion and economy and the impact of cli‑
mate change, on food insecurity, and varying adapta‑
tion strategies within these distinct vulnerable commu‑
nities. To enhance the effectiveness of climate adapta‑
tion efforts, it is important to integrate local knowledge
systems and community‑led strategies into broader pol‑
icy frameworks. This approach not only respects local
contexts but also ensures that adaptation measures are
grounded in the lived experiences of thosemost affected.
For instance, policies should integrate local knowledge
and practices, recognizing how gender and social norms,
religious and cultural beliefs shape food security, cli‑
mate change perceptions, and access to resources and
decision‑making processes. Interventions tailored to
these local contexts will ensure they are both practical
and impactful, addressing both immediate needs and
long‑term sustainability.

Similarly, hearing community voice requires gen‑
uine participation. This involves actively involving those
most affected by climate change and food insecurity in
the decision‑making process, and respecting these in‑
digenous knowledge, practices, and experiences. Build‑
ing partnerships with local leaders, grassroots organiza‑
tions, and community representatives is essential for co‑
creating solutions that are relevant and effective. Mean‑
ingful engagement should include inclusive dialogues,
representation of marginalized groups, and integration
of their perspectives into policy and practice.

Likewise, comprehensive reforms are needed to ad‑
dress market failures, governance challenges, and pol‑
icy shortcomings. Innovations in climate and socio‑
economic policy should focus on promoting equity and
social justice, acknowledging differential impact and in‑
tersectional approaches, enhancing access to resources,
and supporting marginalized populations and individu‑
als (i.e. women, IDPs andothers), Gender‑sensitive adap‑
tation strategies should be prioritized to address the
unique vulnerabilities of women in climate‑vulnerable
communities. This requires targeted interventions that
enhance women’s access to resources, decision‑making
power, and adaptive capacities. This could also involve
revising policies to improve agricultural and other mar‑
ket access, implementing robust social safety nets, and
strengthening local networks, and capacities for disas‑

ter preparedness and response. Such as building the ca‑
pacity of vulnerable groups is essential for fostering re‑
silience. This includes providing access to ϐinancial capi‑
tal, education, and training that empower individuals to
navigate and adapt to climate challenges. Support for
local entrepreneurship, improved market linkages, and
skill development programs can signiϐicantly enhance
adaptive capacity and sustainability.

Therefore, advancing towards sustainable and re‑
silient food systems and effective climate adaptation re‑
quires a nuanced approach that acknowledges and ad‑
dresses the intersecting factors of vulnerability. By fo‑
cusing on speciϐic, community‑driven interventions, fos‑
tering genuine stakeholder engagement, and pursuing
systemic reforms, we can better tackle the complexities
of climate‑induced food insecurity. This comprehensive
strategy will contribute to a more resilient, equitable,
and sustainable future for all.
4.3.7. Limitations and Future Research Di‑

rections
By amplifying the voices of those most affected

by environmental stressors and identifying typologies
of climate adaptation aimed at reducing food security
crises, our study signiϐicantly contributes to the expand‑
ing literature on climate change adaptation and food se‑
curity. We provide nuanced insights into the lived expe‑
riences of vulnerable communities, enriching our under‑
standing of the complex dynamics at play. However, we
acknowledge several limitations inherent in our study.
While our sample size is adequate for in‑depth quali‑
tative analysis, its scope may limit the generalizability
of our ϐindings to broader populations. Conducting ad‑
ditional studies with larger and more diverse samples
could help validate and extend our insights to different
contexts. Moreover, the subjective nature of qualitative
research introduces the potential for bias in data collec‑
tion and analysis. Rigorous validation and scrutiny of
ϐindings are essential to ensure the credibility and reli‑
ability of our results. Additionally, our study captures
a snapshot of climate impacts and adaptation strate‑
gies within a speciϐic timeframe. Therefore, there is a
need for more in‑depth ethnographic and longitudinal
research to track evolving vulnerabilities and resilience
efforts over time.
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Appendix A

Table A1. Participant’s details.

S. No Districts Name Employment Age Education Level Venues for Interviews and FGDs

1) DI Khan Not disclosed Mosque Leader 35 primary

Mosque and Hujras

2) Bannu Not disclosed Mosque Leader 40 middle

(local community centers),

3) Bannu Not disclosed IDP 23 primary

Ofϐice or and Residence of

4) Bannu Not disclosed Small farmer 43 primary

individuals

5) Bannu Not disclosed Landless Tenant 35 No education
6) Bannu Not disclosed Daily wage 40 primary
7) Bannu Not disclosed Daily wage 28 primary
8) Bannu Not disclosed Daily wage 26 No education
9) Bannu Not disclosed Daily wage 28 No education
10) Bannu Not disclosed Daily wage 35 No education
11) Bannu Not disclosed Local Government 29 Graduate
12) Bannu Not disclosed CBO 45 Higher Secondary
13) Bannu Not disclosed House wife 33 primary
14) Bannu Not disclosed Ladyhealthworker 35 middle
15) Bannu Not disclosed House wife 28 No education
16) DI Khan Not disclosed IDP 33 No education
17) DI Khan Not disclosed IDP 26 No education
18) DI Khan Not disclosed Small farmer 33 No education
19) DI Khan Not disclosed Landless Tenant 31 No education
20) DI Khan Not disclosed Daily wage 29 No education
21) DI Khan Not disclosed Daily wage 45 No education
22) DI Khan Not disclosed Daily wage 40 primary
23) DI Khan Not disclosed Daily wage 35 middle
24) DI Khan Not disclosed Daily wage 35 No education
25) DI Khan Not disclosed NGO/CBO worker 29 Graduate
26) DI Khan Not disclosed NGO worker 40 Graduate
27) DI Khan Not disclosed House wife 35 Graduate
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Table A2. Selective codes and themes regarding food (in) security challenges amidst Climate stress in the study area.

S.No. Open Codes Axial Codes Themes

1. We don’t know about food security No knowledge of food security

Perception of food

2. Allah is the sole provider of all food and
sustenance…

Religious beliefs shaping attitude towards
food insecurity

security, safety, and
diet disparity

3. Our kids sleep hungry Stressful situation
4. We cannot beg for food or money Shame and guilt
5. We don’t have money Financial instability/lack of money
6. We have so many kids, so we always have

less food to eat Family size

7. We eat whatever we get lack of options/choices in food consumption
and concerns over food safety

8. Our food is not good as compared to my
neighbors

9. Cannot afford seed No price control mechanism

Lack of institutions

10. No awareness of diet and food lack of knowledge

and policy measures

11. Smugglers are free to do whatever they want Increasing cost of agriculture inputs
12. Cannot afford food Poor control of district authority
13. Urea and DAP cost is high Rise in unemployment
14. Prices are uncontrolled Inefϐicacy of subsidies
15. We only eat once a day Limited access to food
16. No jobs for us Poor infrastructures in villages and cities
17. War in Waziristan/Terror attacks No ϐinancial support from government
18. We have less pension than my needs Financial instability
19. We only eat cereals Political instability
20. No health units No regulation of ϐlour mills and smuggling

across boarders
21. Flour goes to Afghanistan Low price of our crops

Improper or lack of

22. We don’t get what we want to sell Death of livestock

economic system

23. Middleman gets all shares Signiϐicant and seasonal changes of price
24. Bank charge too much fee for buying seeds Job insecurity
25. There is no life for poor labor No food markets
26. Where can I ϐind cheap food for my kids? Improper roads
27. Did you see road while coming to our

village? More distance frommarket
28. I don’t have car to travel No food markets

Improper roads
More distance frommarket
Suicide attacks

29. How to work when everyday there is
bomb‑blast Life in stressful situation War and Conϐlict in

the region30. There is no security I will be back alive
31. I saw my son being killed in attack

32. Every moon soon we see more rain and loss
of crops Flooding in villages

Environmental‑
Economic stress and

33. We need water for crops and animals Drought

other hazards

34. We used to have more goats now we don’t Low precipitation
35. My only cow died… Fertility of livestock reduce
36. Land is infertile now Land fertility or soil fertility lost
37. My child died due to heat in IDP camp IDP Camp’s fragility
38. My crop was lost due to pest attack Pest attack
39. Lock down in covid19 took my job Loss of job due to Pandemic

  Change of eating in family
Cultural barriers,40. First, we all eat at one time Poor eating habits
social and  Land Inheritance and family disputes
demographic changes

41. …I have ϐive children, and after my death, my
land will be divided among them Land parcelization (due to inheritance)
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Table A2. Cont.

S.No. Open Codes Axial Codes Themes

42. My father and brother didn’t give me my
right of land as I am woman Gender segregations and disparity

43. How can I feed a family of 16 people? Higher Dependency ratio due to large family
size

44.  My aunt kept me as slave and didn’t give me
food after death of my parents

Poor cooperation among NGOs and
government

45. District administration don’t allow us to talk
to local people No systematic diet plans

46. My mother cook food and decide on food Allocation of food in home
47. I eat better food than my siblings (sister)  
48. I feel weak during work Weakness in body

Impact of food49. I can’t focus during farming Mental stress
insecurity50. I feel guilt to ask for help…I don’t allow my

kids to play with other Shame and stigma

51. I eat sometime but give food to my kids Better food for kids or skip meal

Mitigation and

52. My son must eat even if I don’t eat Sacriϐice for kids

adaptation strategy

53. My wife eats better Respect for family value and woman
54. I sold my wife jewelry…sold my bike Selling assets for food
55. My mother is heart patient, we try to give her better food
56. I get loan from uncle Financial support from relatives
57. I one participated in training that improve

my skills in organic farming Training and livelihood improvement

58. I buy food when it gets cheaper. I don’t buy
fruits these days Eating cheap food/staple crops only

59. Neighbors helped after I migrated. Host
community was very cooperative

Social support from host community or
groups

Source: Author’s ϐield notes, observations, and FGDs excerpts (2022).

References
[1] IPCC, 2019. Special Report on Climate Change, De‑

sertiϐication, Land Degradation, Sustainable Land
Management, Food Security, and Human Health.

[2] Fanzo, J. Miachon, L., 2023. Harnessing the Con‑
nectivity of Climate Change, Food Systems and Di‑
ets: Taking Action to Improve Human and Plane‑
tary health. Anthropocene. 42, 100381.

[3] Azimi, M.N., Rahman, M.M., 2024. Food Insecurity,
Environment, Institutional Quality, and Health
Outcomes: Evidence from South Asia. Global
Health. 20, 21. DOI: https://doi.org/10.1186/
s12992‑024‑01022‑2

[4] WHO. Climate Change and Health. Geneva: WHO
(2021). Available from: https://iris.who.int/bitst
ream/handle/10665/348068/9789240038509‑e
ng.pdf (cited 29 December 2024).

[5] Eissler, S., Thiede, B.C. Strube, J., 2019. Cli‑
matic Variability and Changing Reproduc‑
tive Goals in Sub‑Saharan Africa. Global
Environmental Change. 57, 101912. DOI:
https://doi.org/10.1016/j.gloenvcha.2019.03.011

[6] Hussain, A., Qamar, F.M., Adhikari, L., et al.,
2021. Climate change, mountain food systems, and

emerging opportunities: A study from the Hindu
Kush Karakoram Pamir Landscape, Pakistan. Sus‑
tainability. 13(6), 3057.

[7] Burke, M., Lobell, D., 2010. Food Security andAdap‑
tation to Climate Change: What Do We Know? Cli‑
mate Change and Food Security: Adapting Agricul‑
ture to A Warmer World. 133–153.

[8] UN., 2015. Transforming Our World: The 2030
Agenda for Sustainable Development. Available
from: http://www.cma‑lifelonglearning.org/lll/
wp‑content/uploads/2015/001%20Transformin
g%20our%20world%20Agenda%20Sustainable
%20Development%202030%20EngFreSpa%20A
EL%20151004.doc (cited 29 December 2024).

[9] WFP., 2020. Climate Change: A Threat
to Food Security. Available from: https:
//www.wfp.org/climate‑action#:~:text=Wit
h%20the%20vast%20majority%20of,hunger
%20and%20malnutrition%20will%20increase
(cited 29 December 2024).

[10] World Health Organization (WHO), 2023. 122
Million More People Pushed into Hunger
Since 2019 Due to Multiple Crises, Re‑
veals UN Report. Available from: https:
//www.who.int/news/item/12‑07‑2023‑122‑m

314

https://doi.org/10.1186/s12992-024-01022-2
https://doi.org/10.1186/s12992-024-01022-2
https://iris.who.int/bitstream/handle/10665/348068/9789240038509-eng.pdf
https://iris.who.int/bitstream/handle/10665/348068/9789240038509-eng.pdf
https://iris.who.int/bitstream/handle/10665/348068/9789240038509-eng.pdf
http://www.cma-lifelonglearning.org/lll/wp-content/uploads/2015/001%20Transforming%20our%20world%20Agenda%20Sustainable%20Development%202030%20EngFreSpa%20AEL%20151004.doc
http://www.cma-lifelonglearning.org/lll/wp-content/uploads/2015/001%20Transforming%20our%20world%20Agenda%20Sustainable%20Development%202030%20EngFreSpa%20AEL%20151004.doc
http://www.cma-lifelonglearning.org/lll/wp-content/uploads/2015/001%20Transforming%20our%20world%20Agenda%20Sustainable%20Development%202030%20EngFreSpa%20AEL%20151004.doc
http://www.cma-lifelonglearning.org/lll/wp-content/uploads/2015/001%20Transforming%20our%20world%20Agenda%20Sustainable%20Development%202030%20EngFreSpa%20AEL%20151004.doc
http://www.cma-lifelonglearning.org/lll/wp-content/uploads/2015/001%20Transforming%20our%20world%20Agenda%20Sustainable%20Development%202030%20EngFreSpa%20AEL%20151004.doc
https://www.wfp.org/climate-action#:~:text=With%20the%20vast%20majority%20of,hunger%20and%20malnutrition%20will%20increase
https://www.wfp.org/climate-action#:~:text=With%20the%20vast%20majority%20of,hunger%20and%20malnutrition%20will%20increase
https://www.wfp.org/climate-action#:~:text=With%20the%20vast%20majority%20of,hunger%20and%20malnutrition%20will%20increase
https://www.wfp.org/climate-action#:~:text=With%20the%20vast%20majority%20of,hunger%20and%20malnutrition%20will%20increase
https://www.who.int/news/item/12-07-2023-122-million-more-people-pushed-into-hunger-since-2019-due-to-multiple-crises--reveals-un-report
https://www.who.int/news/item/12-07-2023-122-million-more-people-pushed-into-hunger-since-2019-due-to-multiple-crises--reveals-un-report
https://www.who.int/news/item/12-07-2023-122-million-more-people-pushed-into-hunger-since-2019-due-to-multiple-crises--reveals-un-report


Research onWorld Agricultural Economy | Volume 06 | Issue 01 | March 2025

illion‑more‑people‑pushed‑into‑hunger‑since
‑2019‑due‑to‑multiple‑crises‑‑reveals‑un‑report
(cited 29 December 2024).

[11] Eckstein, D., Vera, K. Schäfer, L., 2021. Global
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