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Water Users' Associations, rooted in participatory governance, play a critical role in
ensuring the equitable, efficient, and sustainable management of water resources.
This applied, descriptive-analytical study explores the factors influencing the
sustainability of water users' cooperatives in Qazvin County through semi-structured
interviews with 14 purposively selected experts, including agricultural specialists,
university faculty, and cooperative practitioners. The findings reveal key causal
relationships and prioritize sustainability drivers, with educational factors emerging
as the most influential in both fuzzy DEMATEL and hierarchical analyses. Education
is shown to be foundational in empowering members, fostering participation, and
enhancing cooperative performance. Educational, policy-making, and support-related
dimensions exert the strongest impact on sustainability, while managerial, socio-
cultural, and legal aspects serve as complementary pillars. Causal analysis confirms
that education, policy, and support are primary drivers that shape and reinforce other
components. Based on these insights, the study recommends that policymakers in the
water and agricultural sectors prioritize targeted training initiatives, bolster
institutional support structures, and critically evaluate interventionist policies.
Striking a balance between cooperative autonomy and governmental support,
strengthening local management capacities, and cultivating social capital through
active member engagement are strategic imperatives for ensuring the long-term
viability and effectiveness of water users' cooperatives in semi-arid regions.
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Introduction

Climate change stands as one of the most
pressing challenges of the 21st century,
exerting profound impacts on food security
and water resources at both global and regional
scales (Hawkins et al., 2022). The increasing
frequency of droughts has significantly
disrupted water access and poses a serious
threat to the sustainable development of
communities (Solaja et al., 2024; Ojo and
Baiyegunhi, 2020). Currently, over 2.3 billion
people face water scarcity, with projections
indicating that nearly 4 billion individuals may
be affected by 2050 (Jacque et al., 2024;
UNICEF, 2021). The Middle East, including
Iran, is among the regions most vulnerable to
water stress (Pavur et al., 2024). In Iran alone,
27 drought events have been recorded over the
past four decades, and forecasts predict a 20%
reduction in water resources by 2070 (Zobeidi
etal., 2022; Pakmehr et al., 2020). Agriculture,
which consumes more than 92% of the
country’s freshwater, remains the dominant
water user (Mesgaran and Azadi, 2018; Boazar
et al.,, 2019). In this context, participatory
water management and enhanced agricultural
efficiency are essential (Ataei et al., 2021;
Vahedi et al.,, 2023). The World Bank
underscores the importance of local
communities and Water Users’ Associations
(WUASs) in promoting sustainable water
governance (Norman, 2004; World Bank,
2014). These cooperatives facilitate farmer
organization, equitable water distribution, and
infrastructure maintenance, thereby
contributing to improved water productivity
(Zema et al., 2020; Vafaei et al., 2021).
However, their sustainability is challenged by
limited operational capacity, weak
management structures, and climate variability
(Suraj et al., 2025; Umetsu et al., 2018).
Achieving Sustainable Development Goal 2
(SDG2) ending hunger requires strengthening
these institutions and enhancing food security
(Assembly, 2015). In response to these
challenges, the present study seeks to identify
and prioritize the key factors influencing the
sustainability of WUASs in Qazvin County.

Methodology
This applied research adopts a descriptive-
analytical approach. Data were collected

through a combination of documentary review
and field surveys using  structured
questionnaires. To establish the theoretical
framework and identify key indicators,
relevant literature and prior studies were
thoroughly reviewed. The study population
consisted of agricultural experts, university
faculty members, and professionals affiliated
with water users’ cooperatives in Qazvin
County. A purposive sampling method was
employed, selecting 14 participants based on
the principle of theoretical saturation.
Selection criteria included: (1) theoretical
expertise in sustainable development and
WUAs, (2) practical field experience, (3)
willingness and capacity to participate, and (4)
availability. The final sample comprised 4
university faculty members, 4 senior managers
from the Agricultural Jihad Organization, and
6 cooperative specialists—all based in Qazvin
County.

Results and discussion

Fuzzy Analytic Hierarchy Process (FAHP)
results indicate that educational, legal,
technical, socio-cultural,  policy-making,
managerial, and support-related factors are
critical to the sustainable development of
WUAs. Among the sub-factors, the most
influential include: educating users on the
benefits of modern irrigation systems through
training sessions, producing and refining
instructional videos on agricultural water
management, and organizing field visits to
farms equipped with advanced irrigation
technologies. Table 3 presents detailed ranking
of these factors and  sub-factors.
Following this, the Fuzzy DEMATEL method
was applied to construct a dependency matrix
and differentiate between causal and effect
factors. Expert responses to pairwise
comparison questionnaires were used to assess
the influence of each of the seven main factors
on the others. The direct correlation matrix was
derived by averaging expert judgments,
followed by the computation of the complete
fuzzy correlation matrix using formulas 10 and
11. Defuzzified values were obtained via the
CFCS method (formulas 12-18). After
applying a threshold to exclude low-impact
relationships, a visual map of inter-factor
influence was generated. Table 4 displays the
finalized defuzzified correlation matrix.



Economic Geography Research, Vol 7, Issue 24, 202-221, Summer 2026

Conclusion

This study identified and prioritized the key
factors influencing the sustainability of water
users’ cooperatives through the integrated
application of fuzzy DEMATEL and FAHP
methods. The fuzzy DEMATEL approach
proved effective in analyzing complex
interdependencies and causal relationships
among multiple factors. The use of linguistic
variables within fuzzy logic enhanced the
clarity and reliability of expert responses. By
mapping cause-and-effect relationships, the
study determined the relative importance of
each factor, informing the final weighting
process.
Drawing on existing literature, a new
conceptual model was proposed to categorize
and rank these factors with emphasis on their
interdependencies. Expert analysis highlighted
educational factors as the most critical drivers
of cooperative sustainability. Continuous and
targeted training for both members and
managers emerged as essential for long-term
success. Participation in educational and
extension programs significantly enhanced
farmers’ professional competencies and
understanding of cooperative structures,
responsibilities, and rights, as well as the role
of government support. This educational
engagement fostered greater awareness,
participation, and mutual commitment
between users and governmental institutions—
an essential foundation for the formation,
continuity, and effectiveness of cooperatives.
These findings are consistent with prior
research by Adham Maleki et al. (1400), Islam
et al. (2023), and Feng et al. (2019), all of
which emphasize the pivotal role of education
in institutional development and cooperative
success.
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