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ARTICLE INFO ABSTRACT

. . Increasing water stress resulting from population growth, urban development,
Article type: and climate change has intensified the need to pay greater attention to water
Research Paper recycling and reuse in Tehran. This study employs SWOT and QSPM models,
with a focus on the role of the Tehran Municipality, to analyze the internal and
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external factors influencing water recycling governance. Data was collected
through document analysis and expert interviews. The results indicate that
Tehran possesses considerable technical and research capacities; however,
weaknesses in integrated governance, limited financial resources, and low social

acceptance constitute the main barriers to the development of these policies. The
QSPM analysis shows that competitive (ST) strategies are the most attractive; in
particular, partnerships with the private sector to enhance treatment plant
efficiency and attract international financial resources ranked highest. Moreover,
the formulation of national standards for reclaimed water quality and the
establishment of economic incentives are considered key supportive strategies.
Accordingly, strengthening institutional coordination, developing sustainable
financial instruments, and enhancing public awareness can facilitate the
transition from a purely technical management approach to sustainable and
participatory urban water governance.
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In recent years, the city of Tehran has faced severe challenges in water resource management due to
population growth, urban expansion, industrial development, and the increasing impacts of climate
change. Dependence on limited surface water resources and inter-basin transfers has made the urban
water system vulnerable and unsustainable. Under these conditions, water recycling and reuse have
emerged as key strategies to enhance water security and promote sustainable urban governance.
Recycled water can be applied for various non-potable uses such as irrigation of green spaces,
industrial cooling, street washing, and even controlled groundwater recharge. However, despite
existing technical capacities, the implementation of water reuse policies in Iran—and particularly in
Tehran—has been hindered by fragmented governance, weak economic incentives, and limited public
acceptance. Therefore, the present study aims to conduct a strategic analysis of water recycling and
reuse in Tehran using SWOT-QSPM models within the framework of sustainable water governance,
with a focus on the operational role of Tehran Municipality.
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Materials and methods

This study employed a mixed-method qualitative—quantitative approach. First, a comprehensive
literature review and document analysis were conducted to identify internal and external factors
influencing urban water recycling governance in Tehran. Expert interviews were then performed with
specialists from the Tehran Municipality, Tehran Water and Wastewater Company, and academic
researchers to validate and prioritize these factors. The identified factors were classified into four main
groups: strengths, weaknesses, opportunities, and threats. Subsequently, the SWOT matrix was
constructed, and the Quantitative Strategic Planning Matrix (QSPM) was used to assess the relative
attractiveness of alternative strategic options. Each factor was rated on a 1-4 scale (low to high
attractiveness), and weighted scores were calculated to determine the Total Attractiveness Score
(TAS) for each strategic option. The analysis focused specifically on competitive (ST) strategies,
which leverage existing strengths to counter external threats.

Result
The results indicated that Tehran has significant technical and institutional capacities for the
development of water recycling, including modern wastewater treatment infrastructure, technical
expertise, and active research and innovation centers. However, the sector is constrained by the lack of
integrated governance, financial instability, weak coordination among agencies, and limited public
trust. The QSPM results showed that among the evaluated strategies, competitive (ST) strategies
achieved the highest attractiveness scores. Within this group, the following strategies ranked as most
effective:

1. Public—private partnerships (PPP) for enhancing wastewater treatment efficiency,

2. Attracting international financial resources (e.g., UNDP, FAQ),

3. Establishing national quality and safety standards for recycled water, and

4. Developing economic and fiscal incentive policies for industries and agriculture.

These findings highlight that the most promising path for Tehran Municipality lies in combining its
technical and scientific strengths with financial diversification, international collaboration, and
participatory governance to overcome institutional and climatic challenges.

Discussion and Conclusion

The SWOT-QSPM analysis reveals that although Tehran possesses advanced technical capacities and
skilled human resources, its fragmented institutional structure and weak policy integration impede
progress in sustainable water recycling. Strengths such as existing treatment plants, research capacity,
and innovative local enterprises should be leveraged to address threats like climate-induced water
scarcity and institutional resistance to policy reform. Furthermore, integrating water recycling policies
into Tehran’s sustainable urban governance framework requires multi-level coordination between
municipal, provincial, and national institutions.

From a governance perspective, the study recommends establishing an independent urban water
reuse regulatory authority and a Tehran Water Sustainability Fund to ensure policy coherence and
long-term financial support. In the technological dimension, promoting innovation accelerators and
smart monitoring systems can enhance efficiency and transparency. In the socio-cultural dimension,
implementing public awareness campaigns and the “Safe Recycled Water” branding can foster public
trust and acceptance. Finally, strengthening international water diplomacy and cooperation with global
cities (such as Melbourne and Barcelona) can accelerate the transfer of knowledge and technology.

In conclusion, if Tehran Municipality adopts a sustainable, participatory, and data-driven
governance model, water recycling can evolve from a purely technical initiative into a comprehensive
governance system—enhancing water security, resource efficiency, and environmental justice for the
megacity of Tehran.
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