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Integrated analysis of local
agricultural practices, community-
led interventions, and climate
change impacts on food insecurity
in rural Azad Kashmir

Nabila Khurshid® & Abdul Manan Gohar

Food insecurity impacts 2.3 billion individuals worldwide, with the Asia—Pacific region representing
more than 50% of the global undernourished population. In Pakistan, approximately 37% of the
population experiences food insecurity, with rural Azad Jammu and Kashmir (AJK) exhibiting
concerning rates of stunting, wasting, and overweight individuals. This research examines the
correlation between food insecurity, household factors, agricultural practices, and climate change in
rural AJK. Data were collected from 470 respondents via a self-administered questionnaire utilizing
convenience sampling, and Structural Equation Modeling (SEM) was applied for analysis. Household
size, gender, income, education, and climate change influence food insecurity significantly. An increase
of one person in household size is associated with a 0.499-unit rise in food insecurity, whereas a
one-unit increase in income results in a 0.582-unit reduction. Females exhibit greater levels of food
insecurity compared to males, while educational attainment is associated with a reduction in food
insecurity. Furthermore, the implementation of sustainable agricultural practices mitigates food
insecurity, whereas climate change intensifies it. The findings highlight the necessity for targeted
interventions that address the specific challenges faced by rural AJK, particularly about climate-
resilient agricultural practices and sustainable livelihoods.
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In the contemporary landscape, food insecurity emerges as a silent tempest shaping the fate of a malnourished
global populace, presenting an indispensable challenge that impedes both individual prosperity and communal
well-being. The pursuit of universal food security becomes imperative for fostering global prosperity. As
delineated by the 1996 World Food Summit, food security encompasses the continuous accessibility of adequate
food, coupled with the physical and financial capacity to fulfill nutritional requirements throughout the lifespan'.
This multidimensional concept encapsulates four primary facets availability, access, utilization, and stability
of food resources®. Over the years, food security has ascended as a preeminent global concern, reflecting the
imperative to ensure equitable access to nourishment for all.

Directly intertwined with several Sustainable Development Goals (SDGs), food insecurity resonates as a
pivotal issue requiring urgent attention. SDG 2, “Zero Hunger,” occupies a central position, highlighting the
imperative to eradicate hunger, enhance food security, and promote sustainable agriculture. Beyond addressing
hunger, SDGs 1 (No Poverty) and 10 (Reduced Inequalities) underscore the intricate nexus between economic
disparities and access to nutritious sustenance. Moreover, the profound impact of food insecurity on health aligns
with SDG 3 (Good Health and Well-being). Holistically addressing these interconnected goals underscores the
global need to alleviate food insecurity.

Statistics elucidate the magnitude of the global food security challenge, with approximately 9.2% of the global
population grappling with chronic hunger, marking a concerning increase from 7.9% in 2019. Estimates project
that between 691 and 783 million individuals suffered from hunger worldwide in 2022, representing a surge of
122 million compared to 2019. Furthermore, it is forecasted that 238 million people, constituting 21% of the
population across 48 countries, will confront severe acute food insecurity in 2023%. These statistics paint a stark
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picture of the severity of the global food security crisis, underlining its persistent and escalating nature across
continents and regions.

Asia, with a population exceeding 4.7 billion, harbors the largest share of the global hunger-stricken
populace, accounting for approximately 60% of the world’s inhabitants. In 2021, Asia accommodated over 425
million individuals experiencing undernourishment, equating to roughly 9% of the region’s total population>®.
Regrettably, the onset of the pandemic in 2020 exacerbated this situation, resulting in an additional 58 million
Asians facing hunger. This dire scenario further deteriorated in 2021, with an additional 26 million individuals
succumbing to hunger’. The persistence of these trends underscores the urgent need for comprehensive solutions
to tackle entrenched food security challenges.

Pakistan, as the fifth most populous country globally, grapples with significant food security challenges.
Despite constitutional mandates for food provision (Article 38-D), food insecurity remains a pressing concern,
reflected in Pakistan’s 102nd ranking out of 125 countries in the 2022 Global Hunger Index. Approximately
36.9% of the population is affected by food insecurity, with vulnerable groups such as women bearing the
brunt®®. The country grapples with the second-highest malnutrition rate, with significant proportions of
children experiencing acute malnutrition and underweight conditions. Undernourishment, infant mortality,
and stunted growth further compound the multifaceted challenges of food insecurity. Various factors, including
historical conflicts, agricultural constraints, and socioeconomic issues, contribute to Pakistan’s complex food
security landscape, necessitating a nuanced understanding of regional and household dynamics'®!%.

Climate change exacerbates Pakistan’s food security challenges, intensifying extreme weather events, natural
disasters, and environmental fluctuations such as droughts and floods. Pre-existing food inflation and financial
instability, compounded by recent floods, strain households’ purchasing power, impeding access to necessities
like food. Furthermore, economic vulnerabilities, trade deficits, and insufficient foreign reserves hinder food
and energy imports, exacerbating food insecurity nationwide. The interplay of these factors underscores the
imperative for multifaceted interventions to mitigate Pakistan’s entrenched food security crisis'2.

Within Pakistan, Azad Jammu and Kashmir (AJK) stands as a vital region grappling with significant
food security challenges. With a predominantly rural population, AJK faces issues such as wheat and flour
shortages, projected deficits in rice, meat, and milk production, and declining vegetable yields. The region’s
economy heavily relies on non-technical workers abroad, exacerbating food insecurity amidst alarming health
statistics. Climate change exacerbates agricultural vulnerabilities in AJK, impacting small-scale farmers and
livestock production. The challenges are made worse by rapid socioeconomic changes and variations in the
environment, including the interruptions of climate change. Specifically, in the moist mountainous areas of
Pakistan, covering Azad Kashmir and some regions of KPK, flash floods are occurring more frequently due to
climate change attributed to an upsurge in heavy rainfall events!?. Still, Pakistan is facing significant challenges
due to heavy monsoon rains and flash floods, resembling a situation experienced in the past'%. Azad Jammu and
Kashmir (AJK) is mostly a mountainous region, contributing to the broader context of challenges regarding the
availability of food in mountainous regions. Agriculture, the backbone of Azad Jammu and Kashmir’s (AJK)
economy, is under siege from climate change, imperiling the livelihoods of two-thirds of the population who rely
on farming and livestock. With 13% of state land (166,432 hectares) under cultivation, predominantly rain-fed
(92%), and focused on maize, wheat, and rice, the sector is highly vulnerable to climate variability. A staggering
30% reduction in water availability and quality, unpredictable rainfall patterns, and rising temperatures threaten
crop yields, food security, and economic stability'>. Azad Jammu and Kashmir (AJK) is currently experiencing
widespread unrest as people protest the shortage of wheat and subsidized flour!®. AJK’s current wheat supply
shortage of 0.194 metric tons is expected to rise to 0.939 metric tons by 2025. Currently, AJK experiences a
shortage of vegetables and fruits, and the gap is likely to last till 2030!7 as Vegetables face a deficit of 0.240 metric
tons. Almost one-third of the population, or 29%, grapples with undernourishment, surpassing the national
average of 19.9%. Additionally, over half of AJK residents, specifically 57.1%, contend with food insecurity.
Among them, 25.9% experience mild to severe insecurity, and 5.7% experience severe food insecurity. Although
this is marginally below the less than the 58% national average, it still stands significantly higher than the least
affected region, Khyber Pakhtunkhwa (KP), with a rate of 31.5%. Nationally, 60% of individuals confront food
insecurity'8. Shifting the focus to nutrition, the Voluntary National Review Report highlights that 39 percent of
AJK’s children under five years of age are stunted, 14 percent of those under five are underweight and 4 percent
are wasted!®. Moreover, the infant mortality rate of 47 live births for every 1000, and 104 deaths per 100,000 live
births is the maternal mortality ratio which highlights a clear link to food security'®.

Global food insecurity trends have regional manifestations, particularly in vulnerable areas like Azad Jammu
and Kashmir (AJK), where 57.1% of the population is affected and 29% struggle with undernourishment!.
Approximately 90% of households in AJK’s mountainous areas face food insecurity?’, with alarming health
consequences: an infant mortality rate of 47 per 1000 live births, a maternal mortality ratio of 104 deaths per
100,000 live births'®, and 39% of children under five suffering from stunted growth.

In conclusion, the intricate landscape of food insecurity necessitates a multifaceted approach encompassing
regional, national, and household-level interventions. Addressing the myriad determinants of food insecurity,
from climate change impacts to socioeconomic disparities, is imperative to ensure equitable access to nourishment
for all. By fostering a deeper understanding of these complex dynamics, policymakers and stakeholders can
formulate targeted strategies to alleviate food insecurity and promote sustainable development globally.

The persistent issue of food insecurity in Azad Kashmir presents a significant obstacle to the region’s
development, exacerbated by its unique geography and socio-economic factors. The dependence on external
food resources unveils vulnerabilities deeply entrenched in historical agricultural challenges, forming just one
facet of a multifaceted landscape contributing to food insecurity. With an alarming 57.1% of the population
affected and 29% struggling with undernourishment, coupled with constraints like limited arable land and
disrupted agricultural cycles due to climate change, the health consequences are dire, including high infant
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and maternal mortality rates and significant rates of stunting, underweight, and wasting in children under five.
An astonishing 83% of individuals frequently experience nighttime hunger, yet food shortages persist. Local
communities have stepped in to provide vital support, mitigating food insecurity through collective efforts?.
These challenges demand a comprehensive investigation into the underlying factors driving food insecurity
in Azad Kashmir and the formulation of effective strategies to ensure sustainable food security for the region’s
population. Therefore, this study aims to explore the dynamics of food insecurity, analyzing the impact of
household factors, agricultural practices, and climate change, to identify key leverage points for interventions
and improve food security in rural Azad Jammu and Kashmir.

Review of literature

The role of agricultural factors in food security

Food security is intricately linked to agricultural productivity, and various factors contribute to its enhancement.
Research has shown that expanding farm size and increasing farm income and non-farm income are effective
drivers for improving food security?!"?2. This emphasis on income diversification is crucial, as it enables farmers
to mitigate risks and invest in sustainable agricultural practices. Moreover, the adoption of technology in
agriculture also boosts food security by increasing productivity?*. Building on this, access to credit and livestock
ownership further enhances food security through diversified income sources and empowerment. Furthermore,
studies have highlighted the importance of factors such as off-farm/non-farm income, livestock ownership,
cultivated land, fertilizer use, soil and water conservation, and oxen in contributing to greater food security“.
Notably, the proximity to input markets also plays a significant role, with distance negatively affecting household
food security?>. Conversely, factors like off-farm income, oxen ownership, farmland size, and livestock ownership
have a positive impact.

Household-level determinants of food security

Household-level factors play a significant role in shaping food security outcomes. Research has consistently
shown that demographic characteristics, such as family size, dependency ratio, age, marital status, and gender,
impact food security?. This underscores the importance of considering household dynamics when designing
food security interventions. Education and age have also been found to positively influence food security, while
larger families face challenges in maintaining food sufficiency?’. Moreover, studies have identified factors such
as non-farm income, access to loans and extension services, and asset ownership as positive contributors to food
securityzg’”. However, factors like low income, limited landholdings, conflicts, and geographical remoteness
reduce food security®. These findings highlight the need for targeted policies addressing the complex interplay
between household-level factors.

Socio-economic factors influencing food security
Socio-economic factors, including poverty, inequality, and access to markets, also impact food security. Limited
assets, socio-cultural factors, and restricted market access exacerbate food insecurity“. This is particularly
evident in rural areas, where seasonal food insecurity and limited dietary variety are prevalent issues’2.
Research has also highlighted the importance of income, education, and gender in shaping food security
perceptions®>. Furthermore, male farmers, especially in urban households, have a higher propensity for food
security, which increases with larger households and family labor**. These findings underscore the need for
nuanced policies addressing the intersections between socio-economic factors.

The impact of climate change on food security

Climate change poses significant threats to food security, particularly in vulnerable regions. Rising temperatures
harm agriculture, reducing crop yields and damaging crops®. This, in turn, exacerbates food insecurity,
especially in areas with limited adaptive capacity. Climate change will intensify rising food prices, significantly
impacting food production and prices in South Asia*. Climate change is found to have a detrimental impact
on food security status in Nigeria, contributing to persistent armed disputes involving natural resources and
harming the nation’s human security*’. Similarly, Abbas® also indicated a noteworthy long-term negative impact
of increasing temperature on selected crop production, while the short-term impact is insignificant. Research
has also highlighted the impact of climate change on livestock, with extreme events like heat waves, droughts,
and floods impacting grazing and animal health®. Rainfall is crucial for food security in Africa, with varying
impacts among countries®. Moreover, climate change is also expected to severely impact Pakistan’s economy,
with estimated losses of $19.5 billion in wheat and rice production by 2050%. This will lead to increased food
prices and reduced household spending, resulting in a significant contraction in Pakistan’s GDP. Ultimately, this
will undermine Pakistan’s food security, threatening the livelihoods of millions and exacerbating hunger and
malnutrition.

Methodology

This section provides the methodology for the examination of contributing factors of food insecurity in rural
AJK. It includes theoretical background, area of study, conceptual framework, description of variables, and
proposed methodology. Moreover, this chapter also offers a comprehensive approach to understanding the
examination process of multilayered contributors to regions’ food security.

Area of study
The area of study for current research is the district Poonch of Azad Kashmir. Poonch District in AJK, with a
population of over 0.5 million and an area of 855 km?, is a significant region bordered by several districts in AJK
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and Punjab. It has a unique geography and culture, with four tehsils and 122 villages. However, the district faces
food insecurity challenges due to various factors, including a lack of industrial growth and reliance on daily
labor and overseas employment. Alarmingly, 22.1% of children in Poonch are stunted, 2.4% of the population is
overweight, and 4.8% are wasted, with severe wasting at 1.6%, the highest in AJK. These statistics highlight the
need for tailored solutions to address food security and contribute to a healthier community in Poonch. Figure 1
indicates the study area.

Conceptual framework

The conceptual framework for food insecurity presented in Fig. 2 is delineated across household factors, climate
change, and agricultural practices. Climate change causes crop failure, reduced yields, and food insecurity through
drought, water scarcity, floods, heat stress, and weather uncertainty, making it hard for farmers/households
to plan and prepare. Agricultural practices like crop failure and land degradation reduce food availability,
exacerbating food insecurity. Outdated farming methods and inadequate resources worsen the problem, leading
to food shortages and malnutrition. These factors increase the risk of food insecurity, particularly for vulnerable
populations. Failure of agricultural practices to adapt worsens the issue. The household scale further includes
demographic details such as age, gender, education, income, family size, marital status, and remittances. This
comprehensive framework underscores the multi-dimensional nature of food insecurity, integrating diverse
elements from macro to micro levels.

Description of variables

Dependent variable the food insecurity experience scale (FIES)

We have used the Food Insecurity Experience Scale (FIES) as our dependent variable for the study. The FIES was
designed by the FAO as part of the Voices of the Hungry (VoH) project. It is a compact and standardized tool
for assessing food insecurity in a variety of circumstances. The FIES was created by adapting the ELCSA’s (Latin
American and Caribbean Household Food Security Measurement Scale) adult-oriented questions resulting in a
concise and standardized experiential measurement appropriate for various sociocultural settings*’. The FIES is
based on a set of eight core questions that cover various aspects of food insecurity, these questions are:

1. Were you ever frightened that you wouldn't be able to eat enough food?
2. Did you have trouble eating nutritious and healthy meals?
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Fig. 1. Map of the study area. (Source: AJK Planning and Development).
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Fig. 2. Conceptual framework. (Source: Author’s creations based on a literature review).

Did you have to skip a meal?

Were you restricted to just a limited type of edibles/food?
Did you eat less than you thought?

Did you get hungry but have nothing to eat?

Did your family run out of food at home?

Have you ever gone without eating for an entire day?
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The Food Insecurity Experience Scale (FIES) has been widely employed in previous studies to examine various
aspects of food insecurity, making it an ideal choice for this research. For instance, Dasgupta and Elizabeth*!
utilized FIES to investigate the impact of climate change on food security, while Antriyandarti et al.*? applied it
to explore the role of women in food security and agriculture in the context of climate change. Similarly, Gebre
and Dil*® employed FIES to analyze the links between household food insecurity and climate vulnerability in
East Africa.

Independent variables
The list of independent variables and their description is presented below.

Age Age is a continuous variable measuring the respondent’s or household head’s age in years, which may
impact food security status. Different age groups face distinct challenges in accessing nutritious food, such as
limited mobility, reduced social support, and financial constraints. Age was recorded in whole years, with re-
spondents reporting their age at the time of the survey.

Hypothesis 1 Age (of the head of household) has a positive impact on the food insecurity status of the household.

Household size Household size, the number of individuals in a household, impacts food security. Larger
households may struggle to access enough food, while smaller households have limited resources.
Hypothesis 2 Household size has a favorable impact on the food insecurity status of the household.

Gender Gender, a social and cultural variable, impacts food security, resource access, and social support. Gen-
der roles and expectations influence food preparation, consumption, and decision-making within households.

Hypothesis 3 Female respondents experience higher levels of food insecurity compared to male respondents, due
to gender-based social and economic disparities.
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Marital status Marital Status, categorized as married or unmarried, affects food security, resource access, and
social support. Married individuals may share resources and support, while unmarried individuals face unique
challenges in accessing food and resources.

Hypothesis 4 Unmarried respondents experience lower levels of food insecurity compared to married respondents.

Education Education, measured by years of formal education, impacts access to information, economic op-
portunities, and food security. More years of education can provide individuals with knowledge, skills, and
resources to improve their food security.

Hypothesis 5 Education has a negative impact on a household’s food insecurity status.

Monthly income Household Income (in PKR) measures the total monthly income in Pakistani Rupees. In-
come is a crucial economic factor that affects food insecurity, resource access, and food purchasing power. High-
er incomes provide greater financial resources to access nutritious food and improve food security.

Hypothesis 6 Income has a negative relation to the food insecurity status of the household.

Remittances Remittances is a binary variable indicating whether a household receives money from outside the
household (Yes or No). Remittances can be a vital income source, impacting food security, resource access, and
poverty reduction. Receiving remittances can provide households with more financial resources to buy food and
improve food security.

Hypothesis 7 Remittances have a negative connection with a household’s food insecurity status.

Agricultural practices  Agricultural practices is a composite variable measuring the respondent’s views on how
farming practices affect food security, nutrition, yields, and crop quality. This variable combines four questions
assessing the impact of agriculture/gardening, crop diversity, yield/quality changes, and control over crop quality
on food security, capturing the respondent’s perceptions of these practices.

Hypothesis 8 Respondents who agree that agricultural practices (engaging in agriculture or gardening, crop
diversity, and control over crop quality) positively influence food security will experience lower levels of food
insecurity compared to those who disagree or are neutral.

Climate change Climate change is a composite variable measuring the respondents views on how climate
change affects food security, local weather, food production, and food insecurity. It combines four questions
assessing the impact of climate change on these areas, capturing the respondent’s perceptions of its effects on
food security.

Hypothesis 9 Respondents who agree that climate change has impacted food security (through changes in local
weather patterns, food production, and food insecurity) will experience higher levels of food insecurity compared to
those who disagree or are neutral.

Empirical methodology

Data

The research hypothesis is tested using questionnaire survey data collected from 470 residents of Poonch District
in Azad Kashmir. The primary data was gathered using a convenient sampling technique to select a representative
sample from the rural population of Poonch District, which is the third most populous district in the AJK region
after Kotli and Muzaffarabad. The actual sample size of 470 respondents provides a reliable representation of the
district’s population. The sample size was calculated using a formula, which determined that a sample size of 384
was required for District Poonch, which has a population of over 500,000.

1-P
S=27>xPx (]\/[72)
The sample size calculation formula is used to determine the required sample size (S) based on the desired
confidence level (Z), population proportion (P, often 50%), and error margin (M). This method ensures a
rigorous and statistically sound approach to determining sample size, contributing to the reliability and validity
of research findings.

Questionnaire

A self-administered questionnaire was used for data collection, consisting of seven sections. Section 1 gathered
general information about respondents and interviewers. Section 2 collected demographic and household
data. Section 3 assessed food insecurity using the Food Insecurity Experience Scale (FIES) and government
assistance program questions. Section 4 explored household factors, Section 5 examined agricultural practices,
and Section 6 addressed climate change. Finally, Section 7 focused on personal satisfaction. This comprehensive
questionnaire ensured a thorough data collection process.

Proposed estimation technique

Structural Equation Modeling (SEM) is a statistical method that examines relationships between latent and
observable variables, incorporating multiple indicators to quantify each latent variable. SMART PLS, an SEM
technique, estimates complex relationships by decomposing data variance into structural and measurement
models. The algorithm iteratively updates weights, loadings, and latent variable scores until convergence,
providing a robust representation of relationships. This study employed SEM to analyze associations among
variables, leveraging its ability to model complex relationships and explore nuanced interplay between variables.
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Structural model (inner model)
In SMART PLS, the inner model represents the relationships between latent variables, which are unobserved
constructs underlying observed variables. The inner model is a structural equation model describing how
latent variables interact, including the direction and strength of relationships. Path coeflicients, estimated
using observed data and outer model weights and loadings, represent the direct effects of one latent variable on
another, enabling hypothesis testing and predictions about new data.

The equation for the inner model is as below:

Aj = Zﬂjixi + 02y + €5

The equation (A; =Y 35 Xi + 8525 + €;) is a linear regression model that predicts the dependent variable
Aj;. The equation includes:

Summation term Z B;: X represents the linear combination of independent variables X; each with its
coefficient 3;;, showing how much each independent variable influence A;.

Interaction term 0,57} is an interaction or group-level term that captures how a grouping factor Z (like
different categories or clusters) affects A;. §;s is the coefficient for this grouping factor.

Error term ¢; is the error term, representing the unexplained variation in A; not accounted for by the
independent variables or interaction terms.

Measurement model (outer model)

The measurement model, represented by the outer model, describes how observed variables relate to latent
constructs. Outer weights and loadings, estimated from observed data, reveal the importance and strength of
relationships between observed variables and latent variables. The outer model estimates latent variable scores,
used in the inner model to examine relationships between latent variables.

Results and discussion

Descriptive statistics

Table 1 provides a comprehensive overview of the demographic characteristics of the study participants. The
respondents exhibit a varied age distribution: 2.3% are under 25 years old, 48.5% are between 25 and 40 years
old, 37.9% are aged 41 to 55 years, and 11.3% are over 55 years old. The gender distribution indicates that
63.4% of participants identify as male, while 36.6% identify as female. The data on marital status indicates
that a substantial majority (96.2%) of respondents are married, whereas a minor proportion (3.8%) are single.
The distribution of household sizes reveals a significant tendency towards medium-sized homes, with 58.3%
consisting of 5-7 individuals. Households with 1-4 individuals comprise 31.9% of the total, whereas households
with 8-10 members and those with over 10 members are less common, accounting for 8.9% and 0.9%,
respectively. Household size is a significant factor contributing to food insecurity. As household size expands,
the difficulty of ensuring sufficient nutrition escalates. In rural areas, where resources are limited, large families,
consisting of 7 to 8 members, encounter significant challenges in fulfilling their dietary requirements. Increased
household size results in challenges in resource allocation, which compromises both the quality and quantity of
food available. In contrast, smaller households consisting of 3 to 4 members can more efficiently meet dietary
requirements at a reduced cost.

The data regarding educational attainment among household heads reveals that a significant majority
(82.1%) have not attained matriculation. Within this category, 55.3% have attained only primary education,
whereas 26.8% have reached the middle or matric level of education. A mere 6% have attained an intermediate
level of education, whereas 11.9% hold university degrees. The level of education significantly influences food
insecurity. Lower educational attainment is frequently associated with restricted job opportunities, diminished
earning potential, and insufficient knowledge regarding proper nutrition. This creates a cycle of food insecurity,
as households lack the financial resources and knowledge to make informed dietary choices. Income level serves
as a critical predictor of food insecurity. Higher-income households are more capable of affording nutritious
food, whereas lower-income households face challenges in meeting basic needs. The financial burden intensifies
in large households, as the expense of supplying balanced meals for several family members becomes excessively
high.

The income distribution within the economy is varied, with 46.8% of households classified as middle-income,
earning between 30,001 and 45,000 PKR. Approximately 26.4% of households possess moderately higher
earnings, categorized within the range of 45,001-60,000 PKR. In contrast, 16.2% of households are classified
as lower income, with earnings below 30,000 PKR. About 10.7% of households are classified as higher income,
defined as those earning above 60,000 PKR. This indicates a degree of economic diversity among the participants.
The demographic data indicates a direct correlation between income levels and food insecurity. Lower-income
households are more susceptible to food insecurity because of constrained financial resources to satisfy essential
needs. In the study, 16.2% of respondents reported monthly earnings below 30,000 PKR, while 46.8% earned
between 30,001 and 45,000 PKR. The income brackets identified encompass most respondents, indicating
that these income levels may be inadequate to meet increasing food prices, particularly in households with
larger family sizes or additional financial responsibilities. Lower income limits access to a variety of nutritious
foods, leading households to opt for cheaper, less nutritious alternatives, thereby heightening their risk of food
insecurity. Moreover, only 1.1% of respondents earn above 75,000 PKR, indicating that a minimal segment of
the population possesses the financial stability necessary to mitigate food insecurity. The findings indicate that
food insecurity is likely more prevalent among households with incomes under 45,000 PKR, as these households
face greater challenges in fulfilling their food and nutrition requirements relative to those with higher incomes.
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Variables ‘ Frequency | Percentage (%)
Age of respondent

Under 25 years 11 2.30

25 to 40 Years 228 48.50

41 to 55 years 178 37.90

Above 55 years 53 11.30

Total 470 100.00

Marital status

Unmarried 18 3.80
Married 452 96.20
Total 470 100.00
Gender

Male 298 63.40
Female 172 36.60
Total 470 100.00
Household size

1-4 Members 150 31.90
5-7 Members 274 58.30
8-10 Members 42 8.90
Above 10 Members 4 0.90
Total 470 100

Education level

Primary 260 55.30
Middle 45 9.60
Matric 81 17.20
Intermediate 28 6.00
Graduation and masters | 56 11.90
Total 470 100.00
Monthly income

Under 30,000 76 16.20
30,001 to 45,000 220 46.80
45,001 to 60,000 124 26.40
60,001 to 75,000 45 9.60
Above 75,000 5 1.10
Total 470 100.00

Table 1. Demographic information of respondents.

Empirical results

Measurement model

The primary objective of this study was to create a complete, psychologically integrated model for determining
the factors that affect food insecurity in the study area. This section covers the quantitative data acquired from
a survey, which was then evaluated using Structural Equation Modelling (SEM) with SMART PLS software.
The investigation encompassed the quantification of the model using Confirmatory Factor investigation (CFA)
and the structural model utilizing the bootstrapping technique. The CFA was employed to study the construct
validity of the model. The internal consistency of the instrument was established, and the calibration of the
model’s parameters was carried out. When validations are made by such a method, the model provides reliable
results, and the method becomes innovative because of the originality and honesty of dimensions with each
application.

These assessments determine the trustworthiness and accuracy of the questions inside the concepts and
the capacity of the model being studied to differentiate between different concepts and align with other related
concepts. Significant standardized loading factors (A) are indicative of robust convergent validity. As per the
criteria established by Hair et al.*, a loading factor of A > 0.5 signifies an acceptable level of convergent validity.
The external model loadings, as presented in Table 2 and Fig. 3, provide insight into the results of the convergent
validity assessment on food insecurity determinants. All constructs exhibit high levels of reliability and validity,
surpassing the benchmark and meeting the criteria for further investigation.

The indicators “Agri_Pracl” and “Agri_Prac3” demonstrate a robust association (loading=0.996) with both
latent constructs “Agri_Prac,” suggesting both adequately reflect high dimensions of agricultural practices within
the studied context.
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Agricultural practices
Gardening or farming boosts our household’s food security Agri_Pracl | 0.996
0.993 0.993 0.993
Crop yield or quality changes over recent years have been noticeable in our household Agri_Prac3 | 0.996
Climate change
Local weather changes have affected our household’s ability to produce or access food CCH1 0.918
Changes in weather patterns are a significant concern for our household’s food security CCH2 0.958
0.951 0.954 0.873
Climate change has directly impacted food production in our area CCH3 0.922
If climate change has impacted local food production, it has led to an increase in food insecurity CCH4 0.939
Food insecurity
My household is concerned about not having enough food due to a lack of money or resources FISI1 0.609
There was a period when I or others in my household were unable to consume healthy and nutritious food
FISI2 0.491
because of a lack of money or other resources
There was a time when I or others in my household had to limit our food choices to only a few kinds of foods
FISI3 0.495
because of a lack of money or other resources
There was a time when I or others in my household had to skip a meal due to insufficient money or other
4 FISI4 0.867
resources to obtain food
0.873 0.927 0.27
There was a time when I or others in my household ate less than we thought we should because of a lack of FISIS 0.854
money or other resources '
There was a time when our household ran out of food because of a lack of money or other resources FISI6 0.767
There was a time when I or others in my household were hungry but did not eat because there was not enough
FISI7 0.865
money or other resources for food
There was a time when I or others in my household went without eating for a whole day due to a lack of money FISIS 0.736
or other resources )
Table 2. Results of confirmatory factor analysis.
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Fig. 3. Measurement model outer loadings.
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Fit indices | Saturated model | Estimated model
SRMR 0.083 0.083
d_ULS 0.727 0.727
d_G 0.314 0.314
Chi-square | 849.666 849.666
NFI 0.858 0.858

Table 3. Model fitness.

Measures | Agri_Prac | CCH | FISI

Agri_Prac
CCH 0.06
FISI 0.206 0.237

Table 4. Analysis of Heterotrait-Monotrait ratio.

The indicators CCH1, CCH2, CCH3, and CCH4 show strong associations with the latent construct
“Climate Change” (CCH), with high loadings (0.916, 0.958, 0.926, and 0.937 respectively). This indicates that
these indicators effectively represent climate change and are pivotal in capturing essential aspects. The Food
Insecurity Index (FISI) comprises eight indicators, with loading values as follows: FISI1 (0.609), FISI2 (0.491),
FISI3 (0.495), FISI4 (0.867), FISI5 (0.854), FISI6 (0.767), FISI7 (0.865), and FISI8 (0.736). The loadings indicate
the association between indicators and the construct of food insecurity, with FISI2, FISI3, and FISI5 showing
lower outer loadings than recommended thresholds. Despite this, the decision to retain these items is supported
by literature on scale development and validation, which suggests that strict adherence to cutoff values may
overlook items that enhance construct validity and reliability***°. Recent psychometric research emphasizes the
importance of evaluating each item’s contribution to the overall measurement model rather than relying solely
on cutoff values*. This study considers a specific population where certain items may have unique relevance to
food security, allowing for the retention of lower-loading items that are conceptually relevant and statistically
validated within the study context.

In Confirmatory Factor Analysis (CFA), assessing the model fit is crucial to regulate how well the hypothesized
model aligns with the data observed. Various fit indices are employed to evaluate model fitness. These fit indices
provide information about how well the planned model aligns with the data observed.

The fitindices presented in Table 3, suggest a reasonable fit of the estimated model to the data. The SRMR value
of 0.083 indicates an average residual of approximately 8.3% of the standard deviation of the dependent variable,
suggesting a reasonable fit. However, the d_ULS (unweighted least squares) value of 0.727 and the d_G (geodesic
distance) value of 0.314 indicate a moderate discrepancy between the observed and predicted covariance
matrices. The Chi-square (%) statistic, which measures the likelihood ratio test statistic, is 849.666 (p <0.001),
indicating a statistically significant difference between the observed and predicted frequencies. Nevertheless, the
NFI (Normed Fit Index) value of 0.858 indicates that the estimated model fits the data approximately 86% better
than a null model, suggesting a good relative fit. Overall, while the model is a reasonable representation of the
data, some discrepancy exists between observed and predicted relationships, suggesting potential avenues for
model improvement.

The Heterotrait-Monotrait (HTMT) ratio matrix provides evidence for the discriminant validity of
the constructs, indicating that each construct measures a unique and distinct concept. Table 4 reflects the
Heterotrait-Monotrait Ratio.

The Monotrait correlations on the diagonal are substantially higher than the Heterotrait correlations,
suggesting that each construct is more closely related to itself than to other constructs. Specifically, agricultural
practices (Agri_Prac) are distinct from conservation behaviors (CCH) and food security intentions (FISI), with
low correlations between Agri_Prac and CCH (0.060) and Agri_Prac and FISI (0.206). While there is some
overlap between conservation behaviors and food security intentions (CCH and FISI, 0.237), the constructs
generally demonstrate good discriminant validity. This supports the idea that each construct measures a distinct
concept, providing a solid foundation for further analysis.

The Fornell-Larcker criterion results support the discriminant validity of the constructs, indicating that each
measures a unique and distinct concept. Table 5 presents the results of the Fornell-Larcker Criterion.

The high diagonal values (all above 0.7) demonstrate strong convergent validity, with indicators strongly
related to their respective constructs. In contrast, the off-diagonal values are all low (below 0.3), confirming that
the constructs are distinct and not overly correlated. Specifically, Agricultural Practices (Agri_Prac) shows weak
and negative relationships with both Conservation Behaviors (CCH) and Food Security Intentions (FISI), while
CCH and FISI have a weak and positive relationship. These results provide robust evidence for the discriminant
validity of the constructs, supporting the idea that each measures a distinct concept.
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Measures | Agri_Prac | CCH | FISI
Agri_Prac 0.996
CCH -0.059 0.934
FISI -0.223 0.241 | 0.726

Table 5. Analysis of Fornell-Larcker criterion.

Variables Original sample (O) | Sample mean (M) | Standard deviation (STDEV) | T statistics ((O/STDEV]) | P values
Age>FISI 0.097 0.098 0.047 2.070 0.039
Educat-> FISI —-0.189 —-0.189 0.040 4.729 0.000
Gender - FISI 0.470 0.469 0.088 5.346 0.000
H_Size> FISI 0.499 0.501 0.051 9.724 0.000
Income - FISI —-0.582 —-0.585 0.055 10.523 0.000
Marital_Status->FISI | —0.466 —0.465 0.201 2.316 0.021
Remittances > FISI -0.109 —-0.108 0.148 0.738 0.460
Agri_Prac->FISI —-0.143 —-0.143 0.036 3.910 0.000
CCH->FISI 0.140 0.142 0.040 3.506 0.000

Table 6. Results of the structural regression model.

Structural model evaluation (inner model) and hypothesis testing

Structural models describe the relationship between latent variables. In partial least squares, the route variable
coefficient is derived using the weight of the structural model as indicated by the t-statistic value obtained during
the bootstrapping stage with a sample size of 415. The inner model path parameter coeflicient result in Punjab
(Pakistan) is shown in Table 6 and Fig. 4.

The results in Table 6 indicate a statistically significant positive relationship between age and food insecurity,
as evidenced by the coefficient for ‘Age’ (0.097, p=0.039). As individuals age, they may experience physical
decline, social isolation, reduced resources, and increased healthcare expenses, leading to food insecurity. Older
farmers may struggle with modern techniques, and age-related mobility issues can limit access to food sources.
Studies confirm that the age of the household head is positively related to food insecurity*”*®. Younger farmers
tend to be more productive and food secure, while households headed by older individuals are more likely to
experience food insecurity. Considering the age of the household head is crucial in addressing food insecurity.

The coeflicient for education is —0.189 (p=0.000), indicating that each unit increase in education level leads
to a statistically significant decrease in food insecurity by 0.189 units. Higher education serves as a protective
factor against food insecurity by equipping individuals with knowledge, skills, and critical thinking abilities,
enabling them to make informed decisions about food access, nutrition, and resource management. This
finding is consistent with previous research: Gebre*® reported that educated household heads are less likely
to experience food insecurity, Ibukun and Abayomi®® noted that highly educated individuals are less likely to
face severe food insecurity, and Muche et al.>! found a positive relationship between educational status and
household food security. Improving educational access and quality is crucial to leveraging education’s potential
to alleviate food insecurity in rural AJK. To achieve this, infrastructure development is essential, focusing on
building and upgrading schools in remote areas. Localized vocational training programs in agriculture, livestock
management, and entrepreneurship can equip rural youth with relevant skills. Incorporating agricultural and
nutrition education into school curricula can promote sustainable farming practices and healthy eating habits.
Scholarship programs, particularly for disadvantaged girls, can incentivize education. Adult literacy programs,
targeting rural adults, can focus on basic life skills and numeracy. Given AJK’s resource constraints, partnerships
with local NGOs and community organizations are vital. Teacher training and capacity-building programs
can ensure the effective delivery of context-specific education. Digital education platforms can supplement
traditional teaching methods, overcoming geographical barriers. Female empowerment initiatives, promoting
girls’ education and womenss literacy, are critical. Skill development programs in income-generating activities
like handicrafts and food processing can enhance economic opportunities. Awareness campaigns highlighting
education’s role in food security and economic development can engage local communities. Implementing these
strategies requires a phased approach, prioritizing feasible initiatives and gradually scaling up. Collaborative
efforts between government, NGOs, and local stakeholders can ensure sustainable progress, empowering rural
AJK communities to address food insecurity and foster economic resilience.

The gender coefficient (0.470, p=0.000) indicates females experience higher food insecurity than males.
This aligns with existing literature on gendered dynamics, where women face additional barriers to accessing
nutritious food. Our study reinforces the previous findings of Fadol et al.*2, and Awoke et al.>?, and Hakim et al.>
all found male leadership or farming is associated with improved food security.

The household size coefficient (0.499, p <0.000) indicates that each unit increase in household size leads to
a significant rise in food insecurity by 0.499 units. Larger households tend to experience higher food insecurity
due to increased resource requirements, reduced access to nutritious food per capita, and competition for
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Fig. 4. Structural regression model.

limited resources. This indicates that larger households tend to experience higher levels of Food Insecurity. This
finding is intuitive, as larger households typically require more resources to meet their basic needs, including
food. Additionally, households with more members may face economies of scale in food production and
purchasing, reducing access to nutritious food per capita. Furthermore, larger households may also experience
increased competition for limited resources, exacerbating food insecurity. Our findings concur with previous
studies. The findings of Muche et al.*!, Obayelu and Olufunke®®, and Ademola et al.>® indicate that there is a
negative correlation between family size and household food security, while larger livestock numbers are linked
to increased food security. These studies show that household food poverty increases with larger household sizes.

Food insecurity is significantly reduced by 0.582 units for every unit increase in income, according to the
income coefficient estimate (—0.582, p <0.000), demonstrating the important role income plays in reducing
food insecurity. A higher salary offers financial stability, which makes it possible for people to buy wholesome
food, have access to superior healthcare, education, and social support systems, as well as to make educated
decisions regarding their nutrition and well-being. Our results are consistent with previous studies. Income and
food security have been found to positively correlate by Tan et al.>”, Dunga®® found that higher income is linked
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Independent es | Dependent es | Coefficients | t_Stat | Sig | Remarks

Age 0.0970 2.070 | 0.039 | HI accepted
Educat -0.1890 4.729 | 0.000 | H2 accepted
Gender 0.4700 5.346 | 0.000 | H3 accepted
H_Size 0.4990 9.724 | 0.000 | H4 accepted
Income FISI —-0.5820 10.523 | 0.000 | H5 accepted
Marital_Status —0.4660 2.316 | 0.021 | H6 accepted
Remittances —-0.1090 0.738 | 0.460 | H7 accepted
Agri_Prac —-0.1430 3.910 | 0.000 | H8 accepted
CCH 0.1400 3.506 | 0.000 | H9 accepted

Table 7. Testing of hypothesis.

to a higher Household Dietary Diversity Score (HDDS) and an increased likelihood of food security, Tabrizi
et al.>® found that income and food security are positively correlated, and Sisha (2020)%° found that wealthier
households are less likely to experience food insecurity. This research supports our findings, highlighting the
significance of wealth and income in attaining food security.

Being married is associated with a significant increase in food insecurity (coefficient —0.466, p=0.021) due
to unique challenges such as increased financial responsibilities, reduced economic autonomy, and changed
social dynamics. Additionally, married couples may have more dependents, leading to increased food needs
and expenses, which can contribute to food insecurity. These factors may outweigh the potential benefits of
marriage, such as shared resources and support, leading to a higher likelihood of food insecurity among married
households. Our results are consistent with prior studies. Tabrizi et al.>® identified marital status as a significant
predictor of food insecurity. Mello et al.%! found that married households are more likely to experience food
insecurity. Aidoo etal.®* discovered that unmarried households are more likely to be food secure. Getaneh et al.®*
found a negative relationship between marital status and food insecurity, suggesting that married households
face increased expenses and social responsibilities that contribute to food insecurity pressures.

The coeflicient of — 0.109 indicates a negative correlation between remittances and food insecurity; however, the
p-value of 0.460 suggests that this relationship lacks statistical significance. The absence of statistical significance
may result from the restricted number of households receiving remittances, complicating the detection of a
significant relationship. Furthermore, the traits of households that receive remittances may vary considerably
from those that do not, potentially obscuring any relationship with food security. The limited sample size of
households receiving remittances may also account for the insignificant findings. The identified limitations may
have concealed any possible correlation between remittances and food security. Our research aligns with existing
studies, indicating that remittances significantly affect household food security. Our research corroborates
existing studies indicating that remittances significantly influence household food security. Moniruzzaman®,
Mora-Rivera and Edwin®, and Barnabas et al.°® demonstrate that remittances enhance food security indicators,
serving as an essential safety net and coping strategy for food insecurity. Remittances significantly contribute to
alleviating food insecurity by diminishing uncertainty and addressing food-related shocks.

A significant negative coefficient of —0.143 (p=0.000) indicates that increased engagement in agricultural
practices is associated with a decrease in food insecurity by 0.143 units. This suggests that heightened agricultural
activity leads to increased food production and availability, reducing food insecurity. These findings align with
previous research. Joshi and Joshi®” found a positive association between agricultural engagement and food
security, Mughal® examined the impact of increased cereal production on food security, and Diallo et al.*® found
a positive association between household food security and the adoption of short-duration crops. These studies
highlight the importance of agricultural practices in reducing food insecurity.

The coefficient of climate change (0.140, p=0.000) indicates that each unit increase in climate variations
is associated with a 0.140-unit increase in food insecurity. This suggests that climate change corresponds to
increased food insecurity, possibly due to climate-related stressors like droughts or floods, which exacerbate
underlying vulnerabilities like poverty and resource limitations. Our findings align with previous research.
Leisner’? found climate change threatens food supplies, Alam et al.”! identified climate change as a factor in
riverbank erosion and food insecurity, and Verschuur et al.”> highlighted climate change’s role in Lesotho’s 2007
food crisis. These studies collectively emphasize the urgent need to address climate change’s devastating effects
on food security.

Table 7 presents the results of the regression analysis, showing the relationships between the independent
variables (Age, Household Size, Gender, Marital Status, Education, Income, Remittances, Agricultural Practices,
and Climate Change) and the dependent variable (Food Insecurity Index—FISI). Age, Household Size, Gender,
Marital Status, Education, Income, Agricultural Practices, and Climate Change have a significant relationship
with the Food Insecurity Index (FISI), with p-values less than 0.05. Specifically, a one-unit increase in Age,
Household Size, Gender (male), Marital Status (married), Education, Income, Agricultural Practices, and
Climate Change leads to a significant increase in FISI. On the other hand, Remittances do not have a significant
relationship with FISI (p-value=0.460). The t-values and significance levels (Sig.) support these findings,
with t-values ranging from 2.070 to 10.523 and significance levels less than 0.05, indicating acceptance of the
respective hypotheses (H1 to H9).
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Conclusion and policy recommendations

Food insecurity remains a pressing concern in rural Azad Jammu and Kashmir (AJK), with far-reaching
consequences for the well-being and livelihoods of vulnerable communities. A systematic approach is presented
to identify and address the root causes of food insecurity. This study aimed to investigate the complex relationships
between food insecurity, household factors, agricultural practices, and climate change in Poonch District, AJK.
The findings reveal that food insecurity is significantly associated with household factors such as age, education,
gender, household size, income, and marital status, as well as with agricultural practices and climate change,
while remittances are insignificant. The findings underscore the significance of household and environmental
factors in understanding and addressing food insecurity, necessitating a more concentrated effort to tackle this
challenge. This study deepens our grasp of the underlying factors driving food insecurity, providing valuable
insights for policymakers, researchers, and practitioners seeking to combat this pressing issue. Climate change
is positively associated with food insecurity, while agricultural practices are negatively related to it. Similarly,
household factors such as age, being female, and household size favorably impacted with food insecurity,
whereas education, income, and being unmarried are negatively linked with it. Notably, remittances were
found to be insignificant, likely because most respondents do not receive remittances, and even if they do, the
amount is unlikely to be sufficient to significantly impact household food insecurity status. This study’s findings
have significant implications for addressing food insecurity. Theoretically, it advances the existing literature by
identifying complex relationships between food insecurity with household factors, agricultural practices, and
climate change. The results highlight the importance of considering household and environmental factors and
underscore the need for sustainable, locally-driven solutions. By informing evidence-based policy and practice,
this study aims to improve the well-being and livelihoods of vulnerable communities.

Several policy implications arise from the study’s findings. Food insecurity, family relationships, farming
methods, and climate change all interact in complex ways, and policy responses should first recognize this. For
effective policy creation, it is necessary to address these elements holistically. Second, because of their increased
risk of food insecurity, policy should prioritize aiding low-income, uneducated, and single-person households.
One approach could be to create individualized support programs that address their unique requirements.
Thirdly, to lessen the impact of climate change on food security, we must encourage agricultural techniques
that are resilient to the effects of climate change. Sustainable farming practices and hardy crop varieties may be
incentivized as a result. To end food insecurity, it is crucial to enable local communities to find their solutions.
Instead of depending on outside funding, this method encourages community ownership and long-term
viability. Fifthly, policies should work to eliminate age and gender gaps in educational opportunities, income,
and resources; these gaps worsen food insecurity. Promoting inclusive development requires guaranteeing equal
opportunity. To protect food security from environmental threats, it is crucial to prioritize efforts for adapting
to and reducing the impact of climate change. This requires taking preventative actions to lessen the blow that
climate change will deal to agricultural output and food security. Equally important is ensuring that low-income
families have a better opportunity to earn an income and further their education. An individual’s ability to
provide a sufficient food supply for their family can be enhanced through increased economic empowerment
and better educational opportunities. The effectiveness of policy initiatives can only be determined by consistent
monitoring and assessment, which is essential for making decisions based on evidence. Policymakers are better
able to respond to changing needs and circumstances when they conduct continuous assessments to make sure
programs are still relevant.

Limitations of study

The study has several limitations that should be acknowledged. Firstly, most respondents were uneducated,
which may have led to some being shy or hesitant to share accurate information. Moreover, despite clarifying the
academic purpose of the study, some respondents may have perceived the interview as an opportunity to receive
assistance from an NGO, potentially leading to manipulated responses. This may have resulted in biased or
inaccurate data, which could impact the validity of the findings. Additionally, the sample size of 470 households
may not be representative of the entire population of Poonch District, AJK. Furthermore, the study did not
account for other potential factors that may influence food insecurity, such as conflict, access to healthcare,
and geographical constraints like remote location, mountainous terrain, etc. These limitations may impact the
generalizability of the findings to other regions or contexts with different socioeconomic and environmental
conditions.

Future scope

Future research should aim to address these limitations by collecting more objective data, increasing the sample
size, and exploring the impact of additional factors on food insecurity. The study’s findings should be used
to inform policy and practice, and future research should evaluate the effectiveness of interventions aimed at
addressing food insecurity in the region. This study provides a foundation for future research to build upon
and identify sustainable solutions to address food insecurity in rural Azad Kashmir by exploring the complex
relationships between food insecurity, household factors, agricultural practices, and climate change.
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