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Extended abstract

Introduction

Groundwater is one of the most important sources of water for domestic,
agricultural, and industrial uses and plays a critical role in water and food
security and ecosystem sustainability. However, population growth,
agricultural expansion, increasing water demand, urbanization, and climate
change have intensified pressure on groundwater resources. In many
regions, excessive groundwater abstraction has resulted in declining
groundwater levels, land subsidence, well and spring depletion, salinization,
deterioration of water quality, and degradation of groundwater-dependent
ecosystems. These challenges have increased attention to groundwater
governance as a comprehensive framework for achieving sustainable
management. Over the past two decades, groundwater governance has
gradually shifted from centralized and government-dominated management
toward participatory, adaptive, multi-level, and economically oriented
approaches. Therefore, this study aims to comparatively examine
groundwater governance strategies during the two decades from 2002 to
2021, identify major trends in governance approaches, and determine the
institutional, economic, technological, and social factors contributing to their
effectiveness.

Cite this article: Sadagh Talebi, M. & Samadi Nejad Astahbanati, M. (2026). Comparative comparison of groundwater
governance strategies in the last two decades. Journal of Aquifer and Qanat, 7 (1), 201-220.
https://doi.org/10.22077/jaaq.2026.11741.1152.

Copyright: © 2026 by the authors. Licensee: Journal of Aquifer and Qanat. This article is an open-access
article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).




EAI blakeol Sl do 5 (b /3] amd 93 1 e slac] GleSe (g5l s dulio

Materials and Methods

This study is applied in terms of its objective and employs a descriptive-analytical and qualitative
comparative research approach.

Data were collected through library-based research, including scientific articles, policy documents, books,
international studies, and reports published by international organizations. Selected countries were
examined comparatively based on their geographical diversity and their relatively successful use of
combined groundwater governance strategies. The qualitative comparative analysis focused on identifying
similarities, differences, strengths, weaknesses, and transferable lessons among the selected cases. The
conceptual framework of the study considers four major dimensions of groundwater governance:
institutional and legal structures, economic instruments, information and monitoring systems, and
stakeholder participation. These dimensions were used as common criteria for comparing governance
strategies and assessing their implications for groundwater sustainability. The analysis particularly
considered legal and institutional arrangements, water pricing and allocation mechanisms, monitoring and
data systems, stakeholder participation, and the outcomes of governance interventions.

Results and Discussion

The findings indicate a significant transformation in groundwater governance during the study period.
Traditional centralized approaches based primarily on administrative restrictions have increasingly been
complemented or replaced by participatory governance, multi-level coordination, adaptive management,
economic instruments, and advanced monitoring systems. Comparative evidence shows that governance
effectiveness depends more on institutional capacity, regulatory clarity, coordination, and enforcement
than on the natural availability of groundwater resources. Australia and the United States provide
relatively successful examples of combining clear legal frameworks, monitoring technologies, stakeholder
participation, and economic mechanisms. In Australia, clearly defined water rights, water markets,
regulatory institutions, and advanced monitoring systems have contributed to more efficient allocation and
improved control of groundwater abstraction. In the United States, particularly in California, the
Sustainable Groundwater Management Act of 2014 established a framework for sustainable groundwater
management and emphasized local planning, monitoring, and alignment of abstraction with renewable
groundwater capacity. Spain has also benefited from a combination of governmental regulation and active
participation through water-user associations.

In contrast, the Iranian experience demonstrates persistent institutional and implementation challenges.
Increasing numbers of wells, weak monitoring and enforcement, fragmented institutional responsibilities,
high agricultural dependence on groundwater, and economic incentives that may encourage excessive
abstraction have contributed to groundwater depletion. Although measures such as smart meters, aquifer-
balancing programs, and restrictions on unauthorized wells have been implemented, their effectiveness
remains constrained by institutional, economic, and social limitations. The findings further demonstrate
that stakeholder participation increases policy acceptance and cooperation, while economic instruments
are effective only when supported by reliable monitoring, effective enforcement, and social legitimacy.
Climate change also highlights the importance of adaptive governance and continuous policy adjustment.

Conclusion

The study concludes that sustainable groundwater governance cannot be achieved through a single policy
instrument or a purely technical approach. Effective governance requires an integrated framework
combining transparent and enforceable legal and institutional arrangements, appropriate economic
incentives, reliable information and monitoring systems, meaningful stakeholder participation, and
adaptive responses to climate change. International experiences demonstrate that no universal governance
model can be applied equally to all countries because governance effectiveness depends on institutional
capacity, socioeconomic conditions, local participation, and environmental characteristics. For Iran,
strengthening institutional coordination and enforcement, expanding monitoring and smart metering,
increasing the participation of farmers and local communities, reforming economic incentives and
subsidies, and adopting adaptive and evidence-based management are essential for reducing groundwater
overexploitation and improving long-term aquifer sustainability.
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