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Designing an Integrated Fuzzy DEMATEL Model for Enhancing the
Implementation Capacity of Sustainable Production Promotion Policies in the
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Abstract

The present study examines the implementation capacity of sustainable production promotion policies in the agricultural
sector of Sistan and Baluchestan Province. The significance of this issue arises from the fact that agriculture, as one of the
main pillars of the province’s economy, requires effective policies to achieve sustainable development. The primary
objective of this research is to identify and prioritize the components influencing the implementation capacity of sustainable
production promotion policies in the agricultural sector of Sistan and Baluchestan Province using the fuzzy DEMATEL
model. This study employed a mixed-methods research design, which included field studies and quantitative analysis. Data
were collected through structured questionnaires and interviews with agricultural experts and specialists in the province. The
data were then analyzed using the fuzzy DEMATEL model. The findings of this research revealed that the most influential
factors on the implementation capacity of policies in the province include agricultural infrastructure, government support
policies, farmers’ education and skills, and access to financial resources. The fuzzy DEMATEL model further prioritized
these factors and demonstrated that government support and appropriate infrastructure have the greatest impact on the
successful implementation of these policies. This study concluded that strengthening implementation capacity in the
province requires special attention to agricultural infrastructure and government support policies. In addition, enhancing
farmers’ education and skills, as well as improving access to financial resources, can play an effective role in achieving the
objectives of sustainable production promotion policies.

Keywords: Sustainable production promotion, agriculture, fuzzy DEMATEL model, implementation capacity, Sistan and
Baluchestan.
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Extended Abstract

Introduction

Sustainable agricultural production has emerged as a central pillar of national development strategies in both
developed and developing economies, reflecting its dual role in securing food supply and supporting rural
livelihoods (Fao, 2021). In the context of developing countries such as Iran, the agricultural sector remains
fundamental not only for ensuring food security but also for stimulating economic growth, job creation, and
environmental sustainability (Mirshekari et al., 2022). However, while numerous policies have been devised
to enhance agricultural productivity and sustainability, their effective implementation often faces serious
barriers due to limited institutional capacity, weak infrastructure, financial constraints, and cultural resistance
(E'Temadrian & Keshvariyan Azad, 2019).

Policy implementation capacity is thus recognized as a critical determinant of whether ambitious national
policies can be transformed into tangible outcomes. This capacity reflects the ability of institutions,
governments, and stakeholders to mobilize resources, manage inter-organizational coordination, and respond
to environmental uncertainties (Daneshfard, 2016). In the agricultural sector, where multiple actors are
involved—from farmers and cooperatives to ministries and private investors—the effectiveness of policies
depends on the strength of these capacities. In regions such as Sistan and Baluchestan Province, where



AL drwgi § Sty (b 3g0T

environmental stressors like drought, water scarcity, and weak infrastructure prevail, policy capacity assumes
even greater significance (Piri & Sarani, 2020).
A critical element in strengthening implementation capacity is the integration of scientific knowledge,
budgetary management, and institutional development. Prior research underscores that without supportive
institutions and sufficient financial resources, even well-designed policies may fail (Khobroo & Ebrahimi,
2019). Similarly, education and skill development among farmers are vital for ensuring adoption of sustainable
farming techniques and modern technologies (Khosravipour et al., 2024). Beyond national contexts,
international studies confirm that multi-dimensional interventions—encompassing institutional reforms,
knowledge dissemination, and targeted subsidies—are prerequisites for effective sustainable agricultural
production (Rao, 2019).
The methodological approach employed in this study builds on the Fuzzy DEMATEL model, a multi-criteria
decision-making tool used to identify causal and dependent factors in complex systems (Geng et al., 2020).
This model allows researchers to assess how factors interact in a system of mutual causality and to prioritize
interventions accordingly (Wang et al., 2025). For agricultural systems characterized by intertwined social,
economic, and environmental variables, this approach offers a robust mechanism for distinguishing between
driving and dependent forces. The application of this model is particularly suited to Sistan and Baluchestan
Province, where policy failures in agriculture are often rooted in insufficient recognition of interdependencies
among infrastructural, institutional, financial, and human capital components (Jahani & Farahani Fard,
2020).
Previous studies have also highlighted the importance of institutional building in rural cooperatives
(Khodabakhshi et al., 2017), the role of supportive governmental policies in enhancing resilience (Izadi &
Anjam Sho'a, 2024), and the value of environmental and sustainability indicators in agricultural planning
(Ghiyasi & Delangizan, 2019). Additionally, international evidence from China shows that economic policy
uncertainty significantly influences innovation investments, emphasizing the importance of policy stability in
promoting sustainable agricultural practices (Cui et al., 2021). Similarly, digital activism and the adoption of
circular business models have been associated with more sustainable agricultural supply chains (Khodaei et
al., 2024; Ven, 2024).
Against this backdrop, this research focuses on designing an integrated fuzzy DEMATEL model to analyze
and enhance the implementation capacity of sustainable production policies in the agricultural sector of Sistan
and Baluchestan. The study aims to identify and prioritize the most influential factors in policy implementation,
establish the causal relationships among them, and propose evidence-based recommendations for
policymakers. By doing so, the research contributes both to theoretical advancements in policy implementation
studies and to practical insights for regional agricultural development (Zarei & Izadi, 2024).
Methods and Materials
This research employed a mixed-methods design combining fieldwork with quantitative analysis. The
population of the study consisted of experts and specialists in agriculture, rural development, and public policy
within Sistan and Baluchestan Province. A purposive (judgmental) sampling method was applied to select
participants with at least five years of professional or managerial experience in the field of agricultural policy
and sustainable development.
Data collection was conducted through structured questionnaires and in-depth interviews with 20 experts. The
questionnaires were based on pairwise comparisons using linguistic variables ranging from “very low” to “very
high,” later converted into triangular fuzzy numbers.
The fuzzy DEMATEL method was applied to analyze the causal relationships among factors. The process
included:

1. Aggregation of expert opinions into fuzzy pairwise comparison matrices.
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2. Normalization of matrices.

W

Calculation of direct and indirect influence matrices.

4. Derivation of D (sum of rows) and R (sum of columns) indices for each factor, allowing classification

into causal (D-R > 0) and effect (D-R < 0) categories.

5. Prioritization of factors based on relative influence and mapping of causal-effect relationships.
MATLAB software was used for computational analysis, and specialized coding was applied to convert
linguistic judgments into fuzzy data.

Findings
The analysis revealed that the most influential causal factors (D—R > 0) include:

e Knowledge production and scientific input: identified as the most powerful driver with no

dependency on other factors.

e Budget management: exerting substantial influence on other components, particularly on policy

effectiveness and institutional trust.

o Institutional building: acting as a structural enabler for effective policy execution.

In contrast, the most dependent factors (D—R < 0) were:

o Policy effectiveness: strongly influenced by budget allocation, institutional structures, and scientific

input.

o Political support: dependent on successful institutionalization and demonstration of policy efficiency.

e Managerial and policy achievements: influenced indirectly by the interplay of causal factors.
Quantitative prioritization indicated that government support policies and agricultural infrastructure hold the
highest relative importance in ensuring successful implementation. Education and skill development of farmers
and access to financial resources followed as secondary priorities.

The ranking of alternatives further emphasized the decisive role of information technology adoption in
agriculture, which received the highest closeness coefficient to the ideal solution. Other top-ranked elements
included institutional capacity development, scientific knowledge generation, and budget transparency.
Discussion and Conclusion

The results underscore that effective implementation of sustainable agricultural production policies in Sistan
and Baluchestan depends primarily on strengthening institutional capacity, ensuring adequate financial
resources, and embedding knowledge-driven approaches. These findings align with previous studies
emphasizing that institutional weaknesses are a leading cause of policy failures (E'Temadrian & Keshvariyan
Azad, 2019; Hosseinpour et al., 2018). By confirming the central role of institutionalization, this research
highlights the need for multi-level governance structures capable of coordinating among diverse stakeholders.
The emphasis on budget management and financial support also reflects earlier research, which identified
financial mechanisms as decisive success factors in public sector policy implementation (Khobroo &
Ebrahimi, 2019). Our findings further reveal that beyond the availability of resources, the transparency and
efficiency of budget allocation are critical for building stakeholder trust and ensuring long-term sustainability.
The strong role of knowledge production in driving other components resonates with global literature on
evidence-based policymaking. As highlighted by (Cui et al., 2021), policy uncertainty often discourages
innovation investments, while embedding scientific knowledge and stable policy frameworks can encourage
sustainable technological adoption. In this context, strengthening research centers and promoting applied
science in agriculture are essential for reducing reliance on external knowledge and increasing local resilience.
Moreover, the prioritization of ICT adoption illustrates how digital transformation can mitigate traditional
constraints in regions with infrastructural limitations. This finding echoes international evidence on digital
activism and sustainable supply chain transformations (Ven, 2024), suggesting that integrating ICT solutions
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such as smart irrigation systems and digital market platforms can enhance both productivity and sustainability
in underdeveloped regions.

This study contributes to the literature on sustainable agricultural policy implementation by designing and
applying a fuzzy DEMATEL model to the case of Sistan and Baluchestan Province. The results demonstrate
that causal factors such as knowledge production, budget management, and institutionalization exert the
strongest influence on implementation capacity, while policy effectiveness and political support remain heavily
dependent on these drivers. The findings also highlight the critical role of government support, infrastructural
investment, farmer education, and access to finance in promoting sustainable agricultural production.

From a practical perspective, the study provides policymakers with a structured framework for prioritizing
interventions and allocating resources more effectively. By focusing on the most influential causal factors,
decision-makers can generate broader positive outcomes across dependent variables. The research thus
emphasizes the need for systemic, multi-sectoral, and knowledge-driven approaches to overcome challenges
in agricultural development and achieve sustainable production in resource-constrained environments.
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