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Extended Abstract

Introduction: Qanats have historically served as essential and sustainable
groundwater management systems in Iran’s arid regions, underpinning
agriculture and rural livelihoods. Over recent decades, excessive groundwater
extraction, climate variability, and inadequate maintenance have severely
degraded these systems, resulting in critical water shortages and escalating
socio-economic challenges. The Fariman—Torbat Jam plain, a vital
agricultural and hydrological region in eastern Iran, currently experiences
severe water scarcity and land subsidence due to intensive groundwater
depletion, underscoring the urgent need for sustainable management
strategies. Despite intermittent efforts by governmental agencies to
rehabilitate these systems, a comprehensive and participatory framework that
aligns with local environmental conditions and stakeholder priorities is still
lacking. Therefore, this study seeks to develop an integrated, community-
driven scheme to revive ganat, improve water resource sustainability, and
strengthen the socio-economic resilience of the region.

Material and methods: To investigate farmers’ preferences for alternative
water management schemes in the Fariman-Torbat Jam plain, the Choice
Experiment (CE) method was employed, drawing on Lancaster’s (1996)
theory of value, which posits that individuals derive utility from the attributes
of a good or service rather than from the good itself. In this framework,
respondents were presented with sets of hypothetical program alternatives,
each characterized by a combination of attribute levels, and were asked to
choose their preferred option. This design allowed the utility of each
alternative to be expressed as a function of its attributes, where the total utility
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comprised a systematic component and a stochastic error term, consistent
with McFadden’s Random Utility Theory. The selection of attributes and
their levels formed a crucial foundation for the experiment, ensuring that the
choice sets reflected both practical relevance and policy significance. Six
attributes were identified—reduction in water extraction, proposed
cultivation pattern, monitoring, Length of the scheme, possibility of
cancellation, and compensation—through a structured process involving
literature review, expert consultation, and focus group discussions with local
stakeholders. To present these attributes efficiently without overwhelming
respondents, a fractional factorial D-efficient design was applied, producing
24 statistically balanced choice sets that maintained orthogonality and
minimized multicollinearity among attributes.

The target population consisted of approximately 1044 farmers reliant on
ganat and well water in the study area. Using a stratified random sampling
method to ensure proportional representation of different subgroups, 294
farmers were selected for in-person interviews. Each participant was asked to
evaluate two choice sets, each containing three alternatives, including a status
quo option that described the continuation of existing conditions. This
structure not only facilitated comparison between new policy scenarios and
current practices but also provided a realistic baseline for welfare
measurement. For the econometric analysis, the mixed logit model was
adopted to account for unobserved preference heterogeneity and to relax the
Independence of Irrelevant Alternatives (I1A) assumption inherent in the
standard conditional logit model. The model was estimated via simulated
maximum likelihood, and the Hausman—McFadden test confirmed the
appropriateness of the mixed logit specification over the conditional logit.
Finally, farmers’ willingness-to-pay (WTP) for each attribute was derived by
calculating the ratio of the attribute coefficient to the price coefficient,
enabling a monetary interpretation of the relative importance of each scheme
characteristic.

Results and discussion:The results revealed that farmers expressed lower
willingness to participate in short-term schemes involving frequent
monitoring, restrictions on water use, and substantial deviations from
traditional cropping patterns. This preference likely reflects their concerns
over production risks, cultural attachment to established agricultural
practices, and potential income instability. In contrast, higher compensation
levels, flexible terms such as the option to cancel, and access to low-interest
financial support were found to enhance participation, aligning with findings



from similar studies in water management programs where economic
incentives and flexibility have proven critical to farmer engagement.

These findings underscore the need for designing schemes that are not only
technically sound but also socially and economically acceptable. Policies
should be tailored to the specific socio-economic and environmental
conditions of each region, integrating pre-implementation assessments to
determine appropriate thresholds for scheme attributes. Financial
instruments, such as low-interest loans, could mitigate the perceived risks of
participation, while transparent and regular reporting from periodic
monitoring can build trust between implementing agencies and stakeholders.
By aligning policy measures with local needs and preferences, water
management schemes can achieve higher participation rates, greater
compliance, and improved long-term sustainability.
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