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Abstract

Water resources as one of the influential components in the environment, especially in desert cities, have
always faced limitations due to the hot and dry climate and some man-made measures. The aim of the
research is to show the connection of the water issue with economic, social and political issues. In traditional
societies, embeddedness means the explanation of this concept, sometimes the economy in traditional
societies is always defined in the context of socio-cultural relations and is not considered independent of
politics, religion and culture. The research method is grounded theory and the statistical population was
formed by three groups of Experts - managers, academic experts and experts and employers in the industry-
agriculture sector. Sampling in this research is multi-purpose and the sample size is provided through
theoretical saturation, which was collected using semi-structured in-depth interview technique with 28 of
them, and then with open, central and selective coding of data. The findings of the research showed that the
water issue in Yazd is intertwined with the social, cultural-structural, economic and political contexts and
governance. We remind you that the consequences of this problem have been the lack of attention to the
preservation of water resources, the neglect of scientific methods and academic research, the use of
ineffective methods and methods, and the emergence of dissatisfaction and social unrest.
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Introduction

Water has become an increasingly scarce resource in semi-arid Mediterranean regions, where its access,
guality, and quantity are essential for maintaining social, economic, and environmental well-being,
particularly in relation to agricultural sustainability (Garcia et al., 2024). Climate change, overexploitation,
and pollution have intensified pressures on water resources, making improved management and governance
strategies inevitable. Water is inherently a complex and multidimensional issue, simultaneously shaped by
economic, political, social, and security considerations, which has led scholars toward interdisciplinary fields
such as water economics, water policy, water justice, and political ecology (Zare Shahabadi & Bonyad,
2022). Historically, in pre-modern societies where water was regarded as sacred, water governance was
primarily shaped by rulers and farmers. In arid regions of central and southern Iran, ganat systems enabled
agricultural livelihoods and fostered cooperative social arrangements. Research shows that the spatial
extension of ganats reduced territorial boundaries, weakened territorial identities, and facilitated cooperation
between upstream and downstream users through socially embedded mechanisms (Labbaf Khaniki et al.,
2019). These historical arrangements demonstrate that water management was deeply embedded in social,
cultural, and economic relations.

At the macro level, water policymaking in Iran has undergone significant discursive shifts across political
periods. Prior to the Islamic Revolution, dominant water policies reflected an exploitative discourse
emphasizing full-scale utilization of water resources through technology and mechanization (Zare Shahabadi
& Bonyad, 2022). During the first and second development plans (1989-1999), water governance was
primarily oriented toward economic growth via agricultural expansion, reflecting a quantitative development
paradigm (Bonyad & Zare Shahabadi, 2022). A notable shift occurred in the third and fourth development
plans (2000-2009), where policy discourse transitioned toward conservation-oriented and participatory
approaches, emphasizing decentralization, environmental protection, private sector involvement, and
knowledge-based management (Bonyad & Zare Shahabadi, 2022). In the fifth and sixth development plans
(2011-2021), an explicitly environmental discourse became dominant, highlighting ecological sustainability
in water governance (Bonyad & Zare Shahabadi, 2022). These policy transformations indicate that water-
related environmental and economic challenges are shaped within broader socio-political contexts. This
condition can be conceptualized through the notion of embeddedness, which refers to the extent to which
economic actions are rooted in social relations, institutions, and cultural frameworks (Krippner, 2001;
Swedberg, 2006). Drawing on Polanyi’s perspective, economic activities—including water allocation and
management—cannot be separated from their social foundations (Machado & Miguel, 2011). Granovetter
(1985) further conceptualized embeddedness as the integration of economic action within social networks,
emphasizing that economic outcomes are conditioned by non-economic structures (Liang & Plakias, 2022).
Water embeddedness refers to the intertwining of major water challenges—such as groundwater depletion,
water pollution, unsafe drinking water, inefficient wastewater management, and water supply insecurity—
with economic, social, cultural, and political actions. From an economic perspective, water is considered
both an economic and social good, characterized by scarcity, non-substitutability, and regionally constrained
supply (Helgers & Perry, 2004). Traditional approaches to water allocation treat water as a free and socially
provided resource, prioritizing social satisfaction over economic efficiency (Atapattu, 2011). In contrast,
contemporary economic and sustainable development approaches emphasize efficient allocation through
pricing mechanisms, demand management, and water markets to ensure intergenerational equity (Brundtland
Report, 1987; Fallahi et al., 2009; Ahmadi et al., 2018). The case of Yazd province exemplifies water
embeddedness in practice. With only about 2% of national precipitation and evaporation rates exceeding
90%, Yazd faces severe climatic constraints (Water Think Tank Statement No. 2, 2018). These natural
limitations are compounded by human-induced pressures such as water-intensive industries, cultivation of
high-water-demand crops, inefficient irrigation practices, and increased domestic consumption driven by
lifestyle changes. Although policymakers have pursued supply-side solutions such as inter-basin water
transfers from Kouhrang and the Persian Gulf, these interventions have accelerated industrial and population
growth, intensified water demand, and exacerbated environmental degradation. This study aims to
demonstrate how water issues in Yazd are embedded within intertwined social, economic, political,
institutional, and cultural structures, to identify the key dimensions of this embeddedness, and to analyze its
environmental and governance consequences.
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Methodology

The present study adopted a qualitative approach and employed the grounded theory method. The study
population consisted of three groups: experts and managers, academic and independent scholars, and
employers from the industrial and agricultural sectors. A total of 28 participants were selected using a multi-
stage purposive (combined) sampling strategy. Snowball sampling was applied for interviewing employers in
the industrial and agricultural sectors, while purposive sampling was used for experts, managers, and
academic and independent scholars. Interviews continued until theoretical saturation was achieved.data were
collected through semi-structured interviews conducted between June 9, 2020, and January 9, 2021
(interview analysis continued until May 2022). Due to the controversial and sensitive nature of water-related
issues, some interviews lasted up to 80 minutes. Interviews were conducted in different locations: managers
and experts were interviewed in administrative offices, while farmers and industrial employers were
interviewed in open spaces due to health protocol restrictions. Data collection took place during the COVID-
19 pandemic, which caused significant delays and difficulties, particularly in gaining the cooperation of
farmers and industrial employers.data analysis was carried out using open, axial, and selective coding
procedures, ultimately leading to the identification of the core category. To enhance the validity of the
findings, after completing the coding process, the interview transcripts were returned to several interviewees
for review, and their feedback was incorporated into the final analysis.

Results

The findings indicate that water scarcity in Yazd is not merely an environmental problem but a deeply
embedded socio-economic, cultural, and political issue. Although water scarcity is a global challenge, in
Iran—and particularly in Yazd—water-related decisions are often dominated by non-expert political actors
rather than environmental specialists. As a result, environmental concerns have been marginalized, while
political, economic, and short-term considerations have taken precedence. This condition is conceptualized
in this study as water embeddedness, whereby expert-driven water solutions are overshadowed by
intertwined social, political, and economic pressures.the core category of water embeddedness consists of
several interrelated contexts. One key dimension is social embeddedness, reflected in concerns over social
tensions, weak public participation, and the absence of a water-oriented lifestyle. Social conflicts have
emerged both within the province—between upstream and downstream villages—and beyond it, particularly
between farmers in Yazd and neighboring provinces such as Isfahan and Chaharmahal. Moreover, limited
public engagement has reduced collective sensitivity toward water scarcity, while consumption patterns
remain misaligned with the ecological conditions of an arid city like Yazd. Another major dimension is
cultural embeddedness, encompassing excessive and unsustainable consumption, persistence of traditional
irrigation methods, and the prioritization of economic interests over environmental considerations. Interview
findings reveal widespread consumption- driven behaviors across domestic, agricultural, and industrial
sectors. Inefficient irrigation practices persist largely due to low water prices, which fail to incentivize
technological change. Economic profitability remains the dominant criterion for both farmers and industrial
actors, with environmental concerns addressed only when enforced through political or social pressure.
Economic embeddedness constitutes another critical category, manifested in the cultivation of water-
intensive crops incompatible with local water resources, the establishment of water-intensive industries, and
employment-driven development policies that disregard hydrological limits. Participants emphasized that
inappropriate cropping patterns and industrial permits—often granted under political pressure—have
intensified water stress. While these policies initially aimed to address unemployment, they have created
long-term structural dependencies that are now difficult to reverse without triggering social unrest.the study
also identifies political and governance embeddedness as a decisive factor, reflected in the legitimization of
illegal wells, short-term and reactive decision-making, and weak enforcement of water regulations. Policies
such as retroactive legalization of unauthorized wells and unregulated groundwater extraction were adopted
to mitigate immediate social dissatisfaction, despite their severe long-term environmental consequences.
Short-term, ad hoc interventions—such as inter-basin water transfers—have functioned as temporary relief
measures rather than sustainable solutions, often exacerbating demand and social tensions.the consequences
of water embeddedness in Yazd are multifaceted. Key outcomes include failure to protect water resources,
neglect of scientific knowledge and academic research, reliance on inefficient management strategies, and
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growing social dissatisfaction. Excessive water consumption, disregard for indigenous knowledge,
insufficient attention to watershed and aquifer management, and limited adoption of water recycling
technologies are among the most significant manifestations. Furthermore, decision-making processes
frequently overlook environmental impact assessments and global best practices, favoring politically
expedient choices instead. Additional consequences include the persistence of ineffective strategies such as
water transfer projects, delayed irrigation reform, and underutilization of modern water-saving technologies.
These approaches have reinforced unsustainable consumption patterns rather than addressing the structural
roots of water scarcity. Finally, water embeddedness has contributed to rising social tensions, legal
ambiguities, selective law enforcement, and fears of political instability, which further constrain effective
water governance. Overall, the proposed model demonstrates that water issues in Yazd are shaped by a
complex interaction of structural, environmental, social, cultural, economic, and political factors—some
acting as drivers of water embeddedness and others as its consequences.

Conclusion& Recommendations

The findings indicate that water issues in Yazd are deeply embedded in social, cultural, economic, and
Political contexts, transforming water from an environmental concern into a governance and sustainability
crisis. The expansion of water-intensive industries and crops, consumption-oriented behaviors, persistence of
traditional irrigation, and short-term political decisions have significantly intensified water scarcity. This
embeddedness has resulted in water resource degradation, neglect of scientific knowledge and academic
research, ineffective management strategies, and growing social dissatisfaction. The results further show that
supply-oriented solutions such as water transfer projects have not resolved the crisis but have instead
generated new problems. Accordingly, the study emphasizes a shift from traditional water management
toward a sustainable development and water economics approach. Key policy recommendations include
land-use planning based on climatic limits, reforming cropping patterns, strengthening aquifer management,
adopting modern water-saving technologies, enhancing university—industry collaboration, and promoting a
climate-adapted water-oriented lifestyle in Yazd.
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