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The increasing water scarcity crisis in arid and semi-arid regions, especially in the
agricultural sector, has made the transition to water management technologies one of
the main priorities of policymaking. However, evidence shows that the adoption of
these technologies is strongly influenced by the quality of governance and institutional
contexts. This study aims to investigate the role of good governance components in
distinguishing the levels of possible scenarios for the adoption of water management
technologies in Isfahan province. The present study was conducted with a quantitative
and scenario-based approach, and data were collected through structured
questionnaires from 120 experts, specialists, and activists in the agricultural sector
and knowledge-based companies in the field of smart irrigation technologies. For data
analysis, a multinomial logistic regression model was used to distinguish different
levels of technology adoption across five policy scenarios, including financial support
and subsidies, education and access to information, risk-taking and outcome
guarantees, social interactions and peer pressure, and laws and government
supervision. The results showed that under unfavorable governance conditions, most
components are unable to meaningfully distinguish between adoption levels, and
farmers' behavior converges. In contrast, with the gradual improvement of governance
quality, the role of components such as cooperation and participation, laws and
regulations, access to information, cultivation and informing, and technical support
becomes prominent at different levels of adoption. The findings also show that some
tools, such as education or technical support, in the absence of complementary support
mechanisms, can even have a deterrent effect on widespread adoption. Overall, the
results of this study emphasize that the transition to water management technologies
is possible not through individual interventions, but by designing integrated, phased
policy packages tailored to different levels of adoption. This approach can provide an
analytical and operational framework for accelerating technological transition through
good governance in Isfahan province.
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Introduction

The escalating water scarcity crisis in Isfahan province has transformed the necessity of
transitioning from traditional irrigation systems to modern water consumption management
technologies in the agricultural sector into a strategic imperative. Despite the increasing availability
of these technologies, empirical evidence indicates that their adoption rate among farmers remains
low, and this phenomenon cannot be explained solely by technical or economic factors. Conversely,
institutional qualities and governance structures play a fundamental role in shaping the adoption
process. A systematic review of the literature reveals that despite extensive studies on individual,
economic, and social factors affecting technology adoption, there is a significant theoretical and
empirical gap regarding the distinguishing role of good governance components at different levels
of adoption scenarios. In other words, how different combinations of governance components—
such as financial support, institutional transparency, collective participation, legal oversight, and
technical support—can lead to distinct and distinguishable behavioral patterns among farmers has
been underexplored analytically. Accordingly, the main objective of this study is to investigate the
distinguishing role of good governance components across different levels of potential adoption
scenarios for water consumption management technologies in Isfahan province.

Method

This study is quantitative in nature and applied in orientation, adopting a scenario-based
approach. The required data were collected through structured questionnaires from a statistical
population comprising experts, specialists, and practitioners in the agricultural sector, as well as
knowledge-based companies active in smart irrigation technologies in Isfahan province. Data
analysis was conducted using a multinomial logistic regression model in SPSS version 26. In this
model, a comprehensive set of good governance components (including financial support, access
to information, training and consulting, guarantees and insurance, laws and regulations, cooperation
and participation, transparency and trust, technical support, and cultivation and informing) were
entered as predictor variables. The dependent variable encompassed five main policy scenarios:
financial support and subsidies, training and access to information, risk-taking and outcome
guarantees, interaction with neighbors and peer pressure, and government regulations and oversight.
Each of these scenarios was assessed and compared under different governance conditions.

Results

The results clearly demonstrated that the effect of good governance components on the adoption
of water consumption management technologies is heterogeneous and dependent on the type of
scenario and level of adoption. The most important finding is that under unfavorable governance
conditions, particularly in the absence of effective financial support and subsidy mechanisms,
farmers' behavior converges across different adoption levels, and governance components lose their
statistical discriminatory power. Conversely, with gradual improvement in governance quality, the
role of different components becomes prominent in a stage-wise and level-specific manner. At low
adoption levels, risk reduction mechanisms (guarantees and insurance), as well as deterrent laws
and government oversight, play a key role in moving farmers out of a passive state. At intermediate
adoption levels, components such as institutional cooperation and participation, trust, transparency,
and cultivation gain importance and prepare the ground for stabilizing adoption behavior. At high
adoption levels—the ultimate policy goal of widespread and sustainable adoption—a synergistic
and balanced combination of strong financial support, active participatory networks, effective
technical support, and transparent access to information has the greatest distinguishing role. The
findings also revealed that some policy instruments, alone and in the absence of complementary
support mechanisms, are not only ineffective but can also have a deterrent or passivating effect. In
the government coercion scenario, it was found that legal mandates, although capable of increasing
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technology installation coverage, lead to unstable adoption accompanied by dissatisfaction
without complementary training, cultural promotion, and support.

Conclusion

The results of this study emphasize that a successful and sustainable transition to water
consumption management technologies in Isfahan province is possible not through isolated, one-
dimensional interventions, but solely through the design and implementation of integrated, stage-
wise policy packages that are sensitive to the governance context. An important scientific
implication is that no single policy instrument alone can achieve widespread adoption, and
governance quality serves as a contextual condition for activating the effect of other components.
Under unfavorable governance conditions, even the best instruments lose their ability to distinguish
and guide farmers' behavior. Conversely, with gradual improvement in governance quality, the
effectiveness of instruments emerges in a level-specific manner. Accordingly, a three-stage
analytical-operational framework for policymaking is proposed: in the first stage (low adoption),
emphasis is placed on risk reduction and the imposition of deterrent laws; in the second stage
(intermediate adoption), strengthening institutional participation, transparency, and cultivation; and
in the third stage (widespread and sustainable adoption), creating a synergistic and balanced
combination of strong financial support, active participatory networks, and effective technical
support. This stage-wise framework can provide an operational basis for provincial policymakers
to design interventions appropriate for each adoption level, reduce dissatisfaction and resistance,
and ultimately accelerate technological transition in water consumption management in Isfahan
province and other arid and semi-arid regions with similar conditions.
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