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ARTICLE INFO. ABSTRACT

Rainwater Harvesting Systems (RWHSs) emerge as an efficient, cost-
effective, and environmentally sustainable solution that can significantly
Scientific-Promotive Paper contribute to meeting water needs, particularly in urban and rural areas.
However, the development of this technology in Iran faces numerous legal,
institutional, and executive barriers. This paper aims to conduct a
comparative analysis of the legal and regulatory frameworks governing
rainwater harvesting at the global level and to examine its position within
Iran's upstream laws and development programs. This study employs a
descriptive-analytical approach utilizing library and documentary research
methods. Data were collected through the examination of domestic laws and
regulations (including the Law on Equitable Distribution of Water, the
Seventh Five-Year Development Plan, and the General Policies on Water
Resources) as well as the study of successful experiences of leading

Avrticle type:

Avrticle history countries in rainwater harvesting. The gathered data were analyzed using
Received: 24 June 2026 content analysis and comparative analysis methods. The results indicate that
Revised: 12 July 2026 countries adopt four general approaches toward rainwater harvesting: 1)
Accepted: 12 July 2026 Mandatory approach (e.g., Germany and Turkey), 2) Incentive-based
Published online: 12 September iapproach (e.g., Brazil and Japan), 3) Facilitation approach (e.g., the United
2026 Kingdom and Malaysia), and 4) Restrictive approach (which was previously

common in some countries). In Iran, despite clear mandates in upstream
documents—such as the requirement to increase water harvesting by 15% in
the Seventh Development Plan and the obligation of the Ministry of Energy
to provide facilities in regions with rainfall exceeding 250 mm-—no
significant progress has been made in practice. The most critical barriers
identified in the implementation of RWHSs in Iran are: 1) Legal vacuum
Keywords: resulting from the classification of rainwater as public property and the lack
Integrated water resources!|of clarity regarding its ownership, 2) Institutional weakness and the absence
management, legal framework,of a designated coordinating body among executive agencies, 3) Incomplete
sustainable development,iimplementation of existing laws, and 4) Technical and financial obstacles
upstream laws, water crisis such as high initial costs and the lack of codified national standards.
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EXTENDED ABSTRACT

Introduction: Water scarcity has emerged as one of the most pressing global challenges of the twenty-first
century, with arid and semi-arid regions facing the most severe consequences. The Islamic Republic of Iran,
characterized by an average annual precipitation of approximately 250 mm—Iess than one-third of the global
average—is situated in one of the world's most water-stressed regions. The country's renewable water resources
per capita have declined from approximately 7,000 m?® in the 1950s to less than 1,700 m? today, approaching the
absolute water scarcity threshold defined by international standards. In this context, Rainwater Harvesting
Systems (RWHSs) have gained recognition worldwide as an efficient, decentralized, cost-effective, and
environmentally sustainable solution for supplementing water supplies. Despite the immense potential and
multiple benefits of rainwater harvesting, the widespread adoption and scaling-up of this technology in Iran
have encountered numerous barriers. These obstacles span legal, institutional, executive, technical, and financial
dimensions. The legal framework, in particular, presents a fundamental challenge, as the prevailing
interpretation of water ownership in Iran classifies all surface and groundwater resources—including
rainwater—as "public property" under the stewardship of the state. This ambiguity regarding the ownership
rights to harvested rainwater has created a legal vacuum that discourages private investment and individual
initiative. Furthermore, the absence of a dedicated institutional authority responsible for coordinating and
promoting RWH across various sectors, coupled with incomplete implementation of existing mandates and the
lack of codified national standards, has severely hindered progress. This study aims to conduct a comprehensive
comparative analysis of the legal and regulatory frameworks governing rainwater harvesting in selected leading
countries across different continents; to critically examine the position and treatment of rainwater harvesting
within Iran's upstream laws, development plans, and policy documents; and to identify and categorize the key
legal, institutional, and executive barriers impeding the development of RWH in Iran.

Methodology: This study employs a descriptive-analytical research design, utilizing a qualitative approach
based on library research and document analysis. Data were systematically gathered from two primary sources
of domestic legal and policy documents (Constitution of the Islamic Republic of Iran (particularly Article 45);
the Law on Equitable Distribution of Water (1982); the General Policies on Water Resources (2000); the Law
on Increasing Productivity in the Agricultural Sector (2010); the Law on Development and Optimization of
Urban and Rural Drinking Water (2015); and the Seventh Five-Year Development Plan (2022-2026)) and
international experiences (legal frameworks, regulations, policies, and incentive mechanisms from several
leading countries). These were examined, drawing upon peer-reviewed journal articles, official government
reports, and relevant international case studies. The collected data were analyzed using two complementary
methods of content analysis to systematically identify, categorize, and interpret the key provisions, mandates,
and gaps within the legal and policy documents and comparative analysis to compare and contrast the
approaches taken by different countries, identify common patterns, and extract best practices applicable to the
Iranian context.

Results and Discussion: The comparative analysis reveals that countries adopt four distinct approaches toward
regulating and promoting rainwater harvesting, including mandatory (regulatory mandate), incentive-based,
facilitation, and restrictive approaches. A cross-cutting finding is that in many countries, the initial momentum
for RWH development has been driven by non-governmental organizations (NGOs) and community-based
initiatives, with government policies subsequently evolving to provide legal recognition, financial support, and
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institutional backing. Furthermore, the transition toward Integrated Water Resources Management (IWRM) has
facilitated the recognition of rainwater as a complementary water source integrated into broader water planning
frameworks. The analysis of Iran's legal and policy documents reveals a complex and somewhat contradictory
picture. On one hand, several high-level policy documents explicitly mandate or encourage rainwater
harvesting. On the other hand, the foundational legal framework governing water ownership presents a
fundamental obstacle. Article 45 of the Constitution and Article 1 of the Law on Equitable Distribution of Water
(1982) classify all surface and groundwater resources as "public property,” subject to state regulation and
supervision. This legal interpretation effectively means that rainwater, as part of the hydrological cycle, is
considered a public resource, and there is no explicit legal provision recognizing the ownership rights of
individuals or entities that collect and store rainwater on their property. Based on the analysis, the following
interconnected barriers were identified: legal vacuum, institutional fragmentation, implementation gap, and
technical and financial barriers.

Conclusion: This comparative analysis demonstrates that Iran possesses significant potential for the
development of rainwater harvesting, supported by a relatively favorable legal and policy framework at the
upstream level. However, the realization of this potential is contingent upon addressing the legal, institutional,
and implementation gaps identified in this study. Based on the findings and drawing upon successful
international experiences, several integrated strategies and policy recommendations are proposed for the
sustainable development of rainwater harvesting in Iran: legal reform and clarity, institutional strengthening, full
implementation of existing mandates, diverse incentive mechanisms, development of national technical
standards, capacity building and public awareness, pilot projects, and knowledge exchange. By adopting and
systematically implementing these evidence-based strategies, Iran can unlock the immense potential of
rainwater harvesting as a viable component of its national water security strategy. Such an approach would not
only alleviate pressure on endangered groundwater resources and mitigate urban flooding but also enhance the
nation's overall resilience to the growing threats of water scarcity and climate change, contributing to the
achievement of sustainable development goals.
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Table 1- Components and indicators used to examine legal frameworks and rainwater harvesting policies

No. Component Review indicators

1 Type of policy Mandatory (mandatory) or incentive (voluntary)

2 Legislation level Local, state/provincial, or national

3 Implementation mechanisms Financial incentives, subsidies, tax exemptions

4 Scope of requirement New buildings, government buildings, or all buildings

5 Technical standards Requirements for the design, installation, and maintenance of systems
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Figure 1- Benefits and capabilities of using RWHSs
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Table 2- Global documents and laws on water resource optimization and sustainable use of rainwater

No. Documents Explanation

1 2030 Agenda (Sustainable  This document, adopted by the United Nations, contains 17 Sustainable Development
Development Goals) Goals (SDGs). Goal 6 (SDG 6) refers to the optimal management and access to water
and sanitation, and emphasizes the importance of rainwater harvesting methods.

2 International Water This treaty, under the auspices of the United Nations, refers to the cooperation of
Convention different countries for the joint management of international water resources. This
convention emphasizes improving the quality and sustainable use of water resources.

3 United Nations Framework This document recommends that member countries take action to combat climate
Convention on Climate change and improve water resource management, which includes promoting rainwater

Change (UNFCCC) harvesting methods.
4 Principles of International ~ These principles and laws recommend that different countries manage water resources
Water Law by taking into account the social, economic and environmental dimensions.
5 Global Water Resources These documents include statistics and data related to global water resources and
Report analyze water-related challenges and effective solutions for its optimal management.

Ol £95 > 4 aotacs VL] 1> o smd oo ol (Ll Of oslaen 3 o)y 0yl g byl Bsi pllai e ks aslllas
S35 > 503 (s 3 sl 5adl s 0 S Soglenn 5B Candy bl 58 925 oasiie S8 ol (U
5B waS gl o I Ll 4ol gae (claygiS Sy diile x4 S s |yl T Cupde s RWHSS 45 gl dnngs
(Wartalska, 2024) 395 s 033 oo cdbuyj bl iSa) cbedloy) L RWHSS (o 5 sl slad, bl o] cuis
51 o598 9 i yai O S (b ikl foanl p3Y RWHSS (sdly oLlS ol a5 simd o li ode liitune (6950 (owyy
P SIS hlops B9l Gy lagsie 5 biwle oraes Spie 435 M 3 0 b el Bilas gl 0as ety O
dawgd 9 Ol Copte slacwluw jI Sip &b wsl L8 bl K By wls RWHSS (Sooc)leas bl auily 259 RWHSS
o CSlup; g o (sLad ( iSa) ol el 4oLy Cupie o (Nandi & Gonela, 2022) 34 43,3 o 1 Ll (6
Am Ghibgy 1y blg) J5S o g ol (el o 155 o s Sl b RWHSS oS 5 039 )55

Ol SW8y9ulS (B 52 )3 RWHSS Cundg g (Sgho plldS dunlio -Y Jga
Table 3- Comparison of the legal system and status of RWHSs in some countries of the world

Country/Region/Legal

No. system Legal and policy status for RWHSs Benefits Considerations
Legal heterogeneity;
State laws vary gnd have no Local flexibility; possibility of local legal ambiguity;
1 (Zghsr :tztg;s) ferciierr]illt;r?ar? :x’;tg’ggf\ggrne‘ Eze adjustments based on climate and  potential for prohibition
' g g needs in some states

not uniformly defined.

Water quality standards and

Some European distribution requirements and  Possibility of integration with urban

2 countries water licensing and consumption sustainability infrastructure; Lack of a single,
(Wartalska, 2024) laws have been developed; but  Existence of water quality policies national law for RWHSs
' rainwater harvesting is not and consumption regulations

universally recognized.

Rainwater harvesting and use is

. permitted in most states and Minor differences in
. Clear regulato_ry framgwork, supported by national IWRM state regulations;
3 Australia Integration with sustainable d d icinal buildi Restricti bl
(Cook et al., 2013)  building regulations; High social ocuments and municipal building - Restrictions on potable
' acceptan c e codes. Technical water quality use without advanced

standards have been developed for treatment
non-potable uses.
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Small-scale rainwater harvesting

is permitted; but there is no Low priority over

Integration with urban runoff

Israel independent legal framework for . e desalination and
4 (Becker, 2013) RWHSs and they are more managemr(]ant,l str_onlg scientific and recycling; lack of
complementary to urban runoff technological support specific legislation
and flood management.
In many states, RWHSs are
India required or recommended in State legal protection; widespread Weak monitoring;
5 (Kumar & Goyal, building codes, but there isno  urban and rural use; role in aquifer uneven implementation;
2025) national coherence at the recharge water quality challenges
upstream legislative level.
The use of RWHSs is permitted
Italy o\ll\il(l:tire]!snaws If(;z;rlwer\évour :;ggriuf or Alignment with EU sustainable  Lack of explicit national
6 (Campisano et al., l?rban rainwater manggement but development policies; Quality  legislation; Dependence
2017) there is no independent national standards for non-potable uses on regional regulations
legislation.
Rainwater harvesting is
South Africa recognized as a basic permitted  Suitability for water-scarce areas; ~ Weakness of unified
7 (Mwenge Kahindaet  use in the National Water Act Implicit legal support; Increased technical standards;
al., 2007) and does not require a separate water resilience Limited large-scale
permit.
Countries with arid and Rﬁse?mh.th%si beg(n cfo ndga/eﬂsto Possibility of water reclamation in Need\}‘\c; rtcarefu:_?emgn,
8 semi-arid climates Select suntable Stes tor s water-scarce areas; Reducing ater quality

with climatic and ecological
indicators.

challenges; Rainfall and

(Ahmed et al., 2025) storage limitations;

pressure on groundwater resources.

Rainwater catchment systems are

considered as a complementary  Cost flexibility and small scale;
option, but mainly project-based Reduced cost of centralized water
or informal; but there is a lack of supply

necessary policies and standards.

Lack of legal and
regulatory framework;
Lack of institutional and
social acceptance

Developing countries
(Raimondi et al., 2023)
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Table 4- Leading countries in the use of mandatory approaches

No. Policy/Law Explanation Country Reference
1 Building Code Rainwater harvesting for all buildings is mandatory. Bermuda ?;gilg)]
. Rainwater harvesting from rooftops is mandatory for all buildings
2 Public Health Act and is considered the primary source of domestic water supply. Barbados
. P Residential buildings with an area of more than 300 m2 are

3 National Building Code required to have a rainwater harvesting system. Bangladesh Chenetal.
4 MS2526-6:2014 Large buildings are requg;csitg:nlgstall rainwater harvesting Malaysia (2024)

5 Evaluation Standard for Mandatory criteria for rainwater harvesting, water-saving China

Green Building (2014) equipment and green irrigation in building design.
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Table 5- Leading countries in the use of incentive approaches

No. Program/Policy eigfgr?:t\i/gn Country Reference
1 A combination of financial incentives and regulatory incentives for Local and Germany Sheikh (2019)
installing rainwater harvesting systems national policies
2 Government program to promote residential rainwater harvesting with Cosecha de Mexico Portal Carus and
a results-based financing approach Lluvia City Paltan (2024)
Incentives of $150 to $500 for the purchase and installation of 2,000 to \Water Smart Australia
3 7,000-gallon tanks; $150 incentive for connecting tanks to toilets or Proaram
washing machines g Chen et al
4 Incentive of $1,000 for residential homeowners to install certified Greywater Guelph, (nge 4)a '
graywater systems Rebate Program  Canada
5 Promoting the use of drip irrigation, rainwater harvesting, and LEED for New  United
wastewater treatment technologies Construction States
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Table 6- Documents and laws in Iran regarding optimization of water resources and sustainable use of rainwater

No. Documents Explanation

This law sets out the general principles of water resources management and
emphasizes the optimal and sustainable use of water resources. This law may be
indirectly related to rainwater harvesting systems.

Law on Equitable Water
Distribution (1982)

- These policies, which were announced by the Supreme Leader of the Islamic
2 General (VZV(%%r) Policies Revolution, emphasize the need for proper management of water resources and the use
of modern techniques for preserving and harvesting rainwater.

Sixth Economic, Social and The program includes goals and strategies related to water and the environment, and
3 Cultural Development Plan refers to the optimal management of water resources and the promotion of irrigation

(2017-2022) and rainwater harvesting systems.
Executive Regulations of the The Ministry of Energy and its affiliated organizations have issued specific regulations
4 Ministry of Energy on the design, construction, and maintenance of rainwater harvesting systems, which
(2001-2025) include technical details and implementation requirements.

This document, which aims to establish a general framework for the management of
National Water Document the country’s water resources, includes strategies for protecting and improving the
(2011) quality of the country’s existing water resources and includes programs related to
rainwater harvesting systems.
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Table 7- Legislative solutions (upstream laws) for developing the legal framework for the use of rainwater catchment systems in

Iran
No. Solution Explanation Documentation Reference
Chen et al.
1 Drafting a National Law on  Adopt a comprehensive law at the national level The Barbados and (2024)
Rainwater Harvesting with specific tasks for the executive bodies Bangladesh Model ~ Bashar et al.
(2018)
Incorporation into Include rainwater harvesting indicators in the laws The Necessity of Policy Mahdavi, T.
Development Plan Laws of the country's development plan Integration (2024)
. . . . . Leeetal.
Require the installation of rainwater harvesting .
3 Amending Building Laws systems in new government and large-scale Th&']\./'ala,\);ls'g e}nd CéZOlG) |
buildings ina Mode en et al.
(2024)
4 Gradual and Regional Start with arid and semi-arid areas as a priority and The India and Australia Zohra (2025)

Approach gradually expand to other areas Experience

Ol 2 Ol S b Sl 3,55 (Sgis g la anwgi 3Ll g Jlo o1, -A Jgo
Table 8- Financial and economic solutions for developing the legal framework for the use of rainwater catchment systems in Iran

No. Solution Explanation Documentation Reference
Creation of a Rainwater Financing from a combination of Mexico City Blended  Portal Carus and
Harvesting Support Fund  government, private and charitable sources Financing Model Paltan (2024)
. . Tax exemptions, cash subsidies and low- Australia's Water Smart
2 Taxand Subsidy Incentives interest loans for system installation Program Chen et al. (2024)
) . . Incentive payments based on the performance Mexico City Experience Savari et al.
3 Results-Based Financing and effectiveness of the installed systems (2026)
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Table 9- Institutional and executive solutions for developing the legal framework for the use of rainwater catchment systems in Iran

No. Solution Explanation Documentation Reference
1 Designation of a national ~ Assigning responsibility for policymaking and The Necessity of Integrated
regulatory body coordination to a specific institution Governance
2 Development of national ~ Setting standards for the design, installation, =~ The Malaysian Experience ~ Mahdavi
technical standards and maintenance of systems (MS2526-6:2014) (2024)
3 Promoting public awareness  Educational and promotional programs to The TPB Model in Iran

change consumer attitudes and behavior
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