Iranian Agricultural Extension and Education Journal 22 (2026) 227-246

Online ISSN: 2980-8561
Iranian Agricultural Extension and Education Journal

lIAds Journal Homepage: http://www. https://www.iaeej.ir/

Lranian Agricultural Pxtension
and Education Association
e ——

Research Paper
Cluster Analysis of Climate- Food Adaptation: Evidence from the Rural Districts of Delfan County

Zeinab Asadi, Farhanaz Rostami”

Department of Agricultural Extension and Education, Faculty of Agriculture, Razi University, Kermanshah, Iran

ARTICLE INFO ABSTRACT

Avrticle history: Climate change is one of the most critical challenges of the 21st century, and dietary patterns
Received: 25 May 2026 play a significant role in exacerbating or mitigating its consequences. Sustainable food
Revised: 08 September 2026 behaviors emphasizing reduced consumption of natural resources, lower greenhouse gas
Accepted: 12 September 2026 emissions, biodiversity protection, consumption of local and seasonal products, and

reduction of food waste are considered fundamental pillars of climate adaptation. Given the
role and vulnerability of rural households to climate change, this research was conducted

Keywords: with the aim of analyzing their food behavior and mapping climate food adaptation. After
Climate adaptation identifying, designing, and validating indicators of maladaptive climate food behavior, a 15-
Cluster analysis item questionnaire was developed and completed through field studies. The total index was
Delfan county calculated, and households were classified using Mansourfar's classification criterion.
Food behavior Furthermore, cluster analysis in SPSS software was used to distinguish the rural districts of
Food climate adaptation map Delfan County into three groups: "adaptive,” "at risk of maladaptation,” and "maladaptive."

The results showed that 97.4% of respondents were in a high-risk or maladaptive status,
while only 2.6% were adaptive. Moreover, 80% of the districts were classified at low
adaptation levels, indicating a dominant maladaptive pattern and the necessity of targeted
educational and policy interventions.

1. Introduction

Climate change is recognized as one of the most significant global challenges of the 21st century, with profound
implications for food systems and human societies. The interaction between climate change and dietary patterns is
bidirectional: while climate change adversely affects food production, distribution, and access, food systems
themselves contribute substantially to greenhouse gas emissions, natural resource depletion, and biodiversity loss.
Sustainable food behaviors emphasizing reduced natural resource consumption, lower greenhouse gas emissions,
biodiversity protection, consumption of local and seasonal products, and minimization of food waste are fundamental
components of climate adaptation strategies. Rural households are particularly vulnerable to climate change impacts
due to their direct dependence on agricultural production and natural resources. Simultaneously, their dietary choices
play a crucial role in shaping sustainable food systems. This study was therefore designed to analyze the food behavior
of rural households and map their position on the spectrum from climate-adaptive to maladaptive food practices. The
research was conducted in Delfan County, Lorestan Province, Iran, with the specific objectives of identifying the
status of rural households regarding climate-adaptive food behavior and providing a climate food adaptation map to
guide targeted policy interventions.

2. Methodology

The research was conducted in two phases. In the first phase, following the identification, design, and validation of
maladaptive food behavior indicators (based on Asadi & Rostami, 2025), a 15-item questionnaire was developed to
assess household food behavior along the climate adaptation spectrum. The questionnaire items were structured
around three main components derived from FAO guidelines for environmentally sustainable dietary patterns: (1)
predominantly plant-based consumption baskets, (2) use of seasonal and local products to reduce carbon footprint
from food transportation, and (3) optimal food utilization to minimize waste. The validity of the instrument was
confirmed by expert review, and reliability was established through Cronbach's alpha (o = 0.723), indicating
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acceptable internal consistency. The statistical population consisted of rural households in Delfan County. Using
Krejcie and Morgan's table, a sample size of 385 households was determined from a total of 36,489 households across
10 rural districts (dehestans): Mirbagh Jonubi, Mirbagh Shomali, Noorali, Noorabad, Khaveh Jonubi, Khaveh
Shomali, Kakavand Gharbi, Kakavand Sharghi, Itivand Jonubi, and Itivand Shomali. A cluster sampling method with
proportional allocation was employed. The total score for each household was calculated, and households were
classified using Mansourfar's (2013) statistical classification criteria, which established three categories: maladaptive
(scores 15-34), at risk (35-54), and adaptive (55-75). In the second phase, to distinguish districts into three groups
"adaptive," "at risk of maladaptation,” and "maladaptive" cluster analysis was performed using SPSS software.
Hierarchical clustering (Ward's method with squared Euclidean distance) was first conducted, with a dendrogram used
to determine the optimal number of clusters (k=3). Subsequently, K-means clustering was applied to assign districts
definitively to clusters based on the 15 adaptation component means. The final classification was visualized using GIS

mapping.
3. Results

The findings revealed an alarming situation regarding climate food adaptation. Of the 385 respondents, 190 (49.35%)
were classified as "maladaptive,” 185 (48.05%) as "at risk of maladaptation,” and only 10 (2.6%) as "adaptive.” Thus,
97.4% of households were in high-risk or maladaptive status. The results of cluster analysis showed that among the
ten districts, only two (20%) Khaveh Jonubi and Kakavand Sharghi were placed in the “adaptive" cluster,
demonstrating the highest mean scores on adaptation components (4.08 and 4.11 respectively). Three districts (30%)
Mirbagh Shomali, Noorali, and Itivand Jonubi were classified as "at risk," with moderate mean scores (3.65, 3.59, and
3.68 respectively). The remaining five districts (50%) Mirbagh Jonubi, Noorabad, Khaveh Shomali, Kakavand Gharbi,
and Itivand Shomali fell into the "maladaptive" cluster, exhibiting the lowest mean scores (ranging from 3.35 to 3.49).
This distribution indicates that 80% of the districts are at low adaptation levels, reflecting a dominant maladaptive
pattern across the study area.

4. Discussion

The extremely low rate of climate food adaptation observed in this study is consistent with international findings.
Willett et al. (2019) in the EAT-Lancet Commission report emphasized that unsustainable dietary patterns are linked
not only to individual health harms but also to environmental and climate crises, requiring the majority of societies to
modify their food patterns. Similarly, Fanzo et al. (2021) documented that food systems contribute to and are
vulnerable to ongoing climate and environmental changes, noting persistent knowledge gaps regarding the relationship
between environmental factors, food systems, and nutritional outcomes. At the national level, Jozi et al. (2020) found
that nutritional awareness and attitudes, along with health, safety, nutritional value, price, and quality factors, had
significant positive effects on rural household food security, suggesting that targeted educational interventions are
essential prerequisites for improving food security under climate conditions. Asadi and Rostami (2025) identified four
key factors influencing maladaptive climate food behavior policies, economic factors, carbon footprint, and water
footprint which can play decisive roles in shaping or reducing climate maladaptation when appropriately designed and
culturally tailored. The finding that despite relatively adequate general literacy levels, households lacked practical
knowledge and skills for climate-adaptive nutrition underscores that formal education alone is insufficient. The
observed tendency toward high-carbon products and animal-based sources, coupled with limited attention to seasonal
and local products and wasteful consumption patterns, indicates a pervasive cultural and behavioral non-adaptation
requiring systemic interventions.

5. Conclusion

This study demonstrates that climate food adaptation among rural households in Delfan County is critically low, with
97.4% of households in maladaptive or at-risk status and 80% of districts exhibiting low adaptation levels. These
findings reveal structural weaknesses in knowledge, awareness, and behaviors related to climate-responsive nutrition,
necessitating urgent and targeted interventions. Based on the results, the following recommendations are proposed:
(1) design and implementation of extensive educational programs including workshops, courses, and information
campaigns to raise public awareness about climate-adaptive nutrition, sustainable food sources, and dietary adaptation
strategies; (2) formulation of supportive policies at national and local levels, including subsidies for climate-adaptive
products and incentives for local food production and consumption; (3) targeted interventions for at-risk groups
(48.05%) through counseling services, specialized training, and supportive resources to prevent transition to fully
maladaptive status; (4) further research to identify the underlying economic, cultural, educational, and climatic drivers
of food maladaptation; and (5) cross-sectoral collaboration involving the Ministry of Health, Agricultural Jihad,
Ministry of Education, and non-governmental organizations to implement food adaptation improvement programs.
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