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ABSTRACT

Groundwater management in Iran is complex, challenged by exacerbating water scarcity and groundwater depletion. Despite

changes in the country’s water policies and laws, groundwater depletion has intensified. This study analyses two key ground-

water laws, the Equitable Distribution of Water Resources Law and the Ta’een Taklif Law, to systematically identify the

challenges within these laws that may accelerate depletion. Using Institutional Grammar, the laws were analyzed according

to ADICO components: Attribute, Deontic, aIm, Condition, Or else. The analysis reveals that both laws are norm-based, with

limited enforcement mechanisms. Attribute Components reveal a government-centric approach, making the government the

primary actor and well users passive. aIm Components indicate that unauthorized wells, part of the current problematic situ-

ation, may eventually be legalized. Condition Components are vague and contradictory, hindering effective enforcement. While

the laws establish obligations (Deontic), they lack specified penalties (Or else) for non-compliance. The paper concludes with the

need for a comprehensive change in water policy leading to laws that maintain a balanced integration of norms and rules to

create a robust groundwater management.
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HIGHLIGHTS

• Illegal wells contribute to Iran’s water challenges.

• Despite the groundwater laws in Iran, groundwater depletion has worsened.

• Groundwater laws in Iran are normative rather than rule-based.

• Water policy should bridge the gap between established norms and enforceable rules.
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GRAPHICAL ABSTRACT

1. INTRODUCTION

About only 3% of the Earth’s water is freshwater, with the remaining approximately 97% being salty oceanic
water (Angelakis et al. 2021). Approximately 34% of the total freshwater resources available worldwide constitute
groundwater resources (Mahato et al. 2022). UNESCO (2022) provides a global overview of groundwater use in

agriculture and states that 70% of groundwater withdrawals are currently used for agricultural production of food,
fiber, livestock, and industrial crops, demonstrating the critical role of groundwater in supporting agricultural
activities. Nikraftar et al. (2024) argued that in the Middle East, a region characterized by predominantly arid

and semi-arid climates, reliance on groundwater for agricultural purposes is significant. The region faces a critical
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challenge in managing this vital resource sustainably, as evidenced by an average decline in groundwater storage
of �5.93 mm/year (Nikraftar et al. 2024). In Iran, one of the countries in the Middle East, groundwater provides
about 60% of the country’s total water supply, with agriculture accounting for more than 90% of water withdra-

wals (Noori et al. 2021). Due to extensive water withdrawal for agricultural purposes, Iran’s reservoirs were
typically more than half of their capacity empty between 2003 and 2017 (Safdari et al. 2022). Groundwater press-
ures have increased in Iran due to the intensive development of the water sector to support the livelihoods of over
80 million people and irrigate over 5.9 million hectares of agricultural land (Noori et al. 2021). Many socio-

environmental issues, such as wetlands drying up, desertification, sand and dust storms, declining water quality,
recurrent flooding, and climate migration, have been exacerbated by groundwater overdraft. In addition, it has
accelerated the salinization and desertification of land and lowered the quality of groundwater due to natural pro-

cesses such as saltwater intrusion (Safdari et al. 2022). Land subsidence due to groundwater depletion is now a
man-made threat to vital infrastructure and people living on vulnerable plains. Increasing pressure on rural liveli-
hoods and growing tensions between groundwater users exacerbate food and water security risks and raise issues

related to rural-urban migration (Safdari et al. 2022). Figure 1 shows an excessive overdraft covering over 76% of
Iran’s aquifer area (∼77% of the country’s total area). This might have serious repercussions that endanger Iran’s
overall socio-economic security and environmental stability if left uncontrolled (Ashraf et al. 2021).
Illegal wells are a significant issue in Iran, contributing to the country’s challenges with water scarcity and

groundwater depletion. According to a report by the Washington Institute (Al-Aloosy 2022) and Saatsaz
(2020), out of 658,000 water wells, nearly 320,000 were unauthorized, reflecting a significant problem in the
country’s groundwater management system. Over the past decade, Iran has seen a sharp increase in the

number of wells: From 546,000 groundwater extraction sites in 2002 to over one million in 2015. There has
been an 84.9% increase in the number of wells (Safdari et al. 2022). As stated by Mokhtar & Aram (2017);
and Nabavi (2018) (Figure 2), the increasing number of unauthorized wells in recent years supports the assump-

tion that water policies have not been effective in limiting de facto water abstraction at the local level.
Groundwater policy in Iran is most visible in two major laws, the Equitable Distribution of Water Resources

(EDWR) and the Determination of the Status of Unlicensed Wells (Ta’een Taklif Law). The EDWR law in

Iran aims to regulate the fair distribution of water within the country among domestic, agricultural, and industrial
consumers. According to this law, all bodies of water, including sea waters, rivers, lakes, surface waters,

Fig. 1 | The rate of groundwater overdraft during 2002–2015 (Ashraf et al. 2021, p. 6).
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groundwater, mineral waters, and other internal waters, are considered public water and are owned by the gov-
ernment (Law on Equitable Distribution of Water Resources 1983; Nabavi 2018). The law outlines the quality of
usage of public water as well as the protection and rehabilitation of water resources. The law consists of 52

articles, embedded in five chapters: Public and National Ownership of Water, Groundwater, Surface Water,
Duties and Responsibilities, and Compensation, Violations, Penalties, and Miscellaneous Provisions. It was
enacted on April 22, 1983, and has been and still is a key component of Iran’s water policy, especially given

the country’s challenges with water scarcity and the need for efficient water use and allocation (Law on Equitable
Distribution of Water Resources 1983). Subsequently, to address the over-extraction of groundwater in Iran,
partly by identifying and managing unlicensed wells, the law known as the Ta’een Taklif was passed by the Isla-

mic Council Parliament in 2010 (Nabavi 2018). The current management of groundwater resources in Iran is
fundamentally based on these two key laws, which form the legal framework of the country’s groundwater
policy (Bakhsijahromi et al. 2015).

Despite these laws’ intentions, the groundwater levels in Iran continue to decline. Before 1970, the deficit in

groundwater1 reserves was quantified at a modest 123 million cubic meters. In the years that followed, however,
this deficit escalated dramatically. From 1970 to 1983, the gap grew to 1.7 billion cubic meters. The period from
1983 to 2006 marked a significant increase, with the deficit ballooning to additional 68 billion cubic meters.

The trend continued from 2006 to 2011 when another 34 billion cubic meters were lost. In the most recent
epoch, from 2011 to 2018, the deficit has increased to a further 28 billion cubic meters. Cumulatively, these
figures add up to a staggering loss of more than 130 billion cubic meters of aquifer reserves, underscoring the

urgency of sustainable groundwater management (Samani 2021).
Despite the implementation of the laws, the decline in groundwater levels has not only continued but has inten-

sified. Many scholars (Bakhsijahromi et al. 2015; Amiri et al. 2017; Mirnezami & Bagheri 2017; Nabavi 2017,
2018; Vijeh & Miri 2017; Davari et al. 2019; Maleki et al. 2022) argued that the difficulties that have arisen in

Iran’s water sector are mainly the result of laws. Water law and water policy require mutual adjustment and

Fig. 2 | The trend in the number of (un)licensed wells in Iran (Nabavi 2018).

1 A deficit in groundwater refers to a situation where the amount of groundwater being extracted exceeds the amount being replenished. This can

lead to a decline in groundwater levels over time.
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refinement over time for their successful implementation, while water administration is supposed to implement
water law and water policy on the ground within the established institutional framework (Singh et al. 2024).
Therefore, the purpose of this study is to analyze the texts of the EDWR and Ta’een Taklif laws and systematically

identify the linguistic challenges to express the deontic logic embedded in these laws that may contribute to accel-
erating groundwater depletion. To achieve this, we employ the analytical lens of Institutional Grammar (IG), as
conceptualized by Crawford & Ostrom (1995), which provides a robust framework for analyzing and interpreting
these laws. Codified policies such as laws and constitutions are defined as formal institutions (North 1991; Greif

& Kingston 2011). The IG facilitates a deeper understanding of how both formal and informal institutions work
and outlines a multi-step approach to dissecting institutions for their better understanding and analysis (Crawford
& Ostrom 1995; Schülter & Theesfeld 2010). Kamran & Shivakoti (2013) pointed out that the use of IG helps to

understand complex policy issues and to identify knowledge gaps in the policy formulation and implementation
process. A clear breakdown of these laws into their basic components using IG can reveal the challenges in the
laws, as well as opportunities for policy reform.

Although many studies have been conducted on the role of laws in Iran’s water-related issues, to our
knowledge, none have explicitly used IG to analyze the content of the two aforementioned laws and system-
atically identify the challenges inherent in them. In this research, we aim to broaden the scope beyond the

EDWR law (Amiri et al. 2017) to include an examination of the Ta’een Taklif law, which serves as the cor-
nerstone law governing groundwater and the regulation of unauthorized wells. Therefore, this study
contributes to the literature on IG by demonstrating the applicability of IG to a groundwater case and pro-
viding a systematic way to identify inconsistencies in groundwater laws, thus forming a basis for water

policy recommendations.
The structure of the paper is as follows: First, the conceptual basis for the IG is laid out. It then presents a syn-

thesis of relevant empirical studies that have used IG as an analytical tool. This is followed by a presentation of

the exact coding procedure, a description of the study results, and a discussion. The paper concludes by addres-
sing the limitations of the study and suggestions for future research, as well as offering recommendations for
policy-makers.

2. CONCEPTUAL BASIS FOR THE IG

Analyzing and understanding the role and impact of water institutions is critical, as they should address phys-

ical, economic, institutional, and policy constraints for a sustainable and holistic approach to improving water
sector performance (Chopra & Ramachandran 2021). Institutions are fundamental components of societies,
shaping interactions, behaviors, and outcomes. They encompass rules, procedures, and organizations that

guide individuals and groups in achieving desired goals (Arsyad 2005). Siddiki et al. (2022) stated that
institutions may be formally codified (i.e., institution-in-form), such as public policies, or tacitly understood
(i.e., institution-in-use), such as social norms or practices. In this paper, our attention is on formal institutions

which are defined as written (or codified) rules or constraints. These include laws, policies, regulations, consti-
tutions, contracts, property rights, and formal agreements (North 1991). Crawford & Ostrom (1995) and
Ostrom (2005) developed the IG as an analytical tool to enable a comprehensive analysis of institutions by
examining their institutional statements.

Crawford & Ostrom (1995) defined institutions as the regulators of human actions, constituted and reconsti-
tuted by rules, norms, and shared strategies, underscoring their pivotal role in shaping human behavior and
interactions in frequently occurring or repetitive situations. Crawford & Ostrom (1995) delineated three pri-

mary approaches to understanding institutions: institutions as equilibria, institutions as norms, and
institutions as rules. They argued that the three approaches are not mutually exclusive and that each approach
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focuses on different types of constraints or opportunities and suggested that rather than debating whether insti-
tutions are rules, norms, or strategies, the broad term the Institutional Statement can be used to encompass all
three concepts.

The institutional statement is a fundamental concept in institutional analysis, as it reflects the norms, rules, and
strategies that govern behavior within organizations and societies (Schülter & Theesfeld 2010). Moreover, the
definition of the institutional statement aligns with the broader framework of Institutional Analysis and Develop-
ment (IAD), emphasizing the role of shared linguistic constraints in influencing the behavior of actors within

institutional settings (Basurto et al. 2010; Carter et al. 2015).
The institutional statement refers to a ‘shared linguistic constraint or opportunity that prescribes, permits or

advises actions or outcomes for actors (both individual and corporate), and they are spoken, written, or tacitly

understood in a form intelligible to actors in an empirical setting’ (Crawford & Ostrom 1995, p. 583). This defi-
nition emphasizes the role of language in shaping the behaviors and decisions of individuals and organizations
within an institutional context. It highlights the significance of common linguistic understanding in guiding

actions and outcomes, thereby influencing the functioning of institutions (Schülter & Theesfeld 2010). It under-
scores the communicative and regulatory nature of institutional statements, which play a crucial role in shaping
institutional dynamics and interactions (Schülter & Theesfeld 2010; Geary et al. 2019).

IG provides a tool for analyzing the structure and content of institutions, particularly in the context of policy
design and analysis, providing a systematic method for analyzing policy designs and institutional arrangements
(Siddiki et al. 2022). The IG has been developed to capture content-specific aspects of discretion and to classify
institutional text according to syntactic components, leveraging computational text analysis and natural language

processing techniques (Dörrenbächer & Mastenbroek 2019; Siddiki & Frantz 2021; Siddiki et al. 2022). This tool
breaks institutional statements into shared strategies, norms, and rules to understand the structure of written
policies, laws, and other documents (Roditis et al. 2015).

Crawford & Ostrom (1995) and Ostrom (2005) proposed the general syntax of the IG that contains five com-
ponents including Attributes, Deontic, aIm, Condition, and Or else (ADICO) (Table 1). Each element is
distinguished as follows (Basurto et al. 2010; Schülter & Theesfeld 2010; Ghorbani & Bravo 2016; Siddiki

et al. 2022);

• Attribute: The Attribute represents actors involved in or affected by the statement. It may be a specific position

(e.g. commissioner) or a set of relevant characteristics that define to whom the institutional statement applies
(e.g. individuals over the age of 18 years). The Attribute must be an individual or collective actor, such as a com-
pany or organization, with the capacity to act.

• Deontic: The deontic is a type of obligation or permission expressed in the statement that specifies whether the
action specified in the aIm is permitted, obliged, or forbidden; it is the expected behavior. Typically, common
words such as may (not), should (not), must (not), or shall (not) serve as the deontic of an institutional state-

ment. Deontic is almost always explicit in institutional statements, although there are certain cases where
they may be implied.

• aIm: The aIm describes the action or outcome regulated by an institutional statement. It clarifies the intended
objective or purpose that is required, permitted, or recommended by the statement. Each institutional statement

has at least one aIm, usually indicated by a verb, and includes any modifiers that add detail to the action.

• Conditions: Conditions constrain the temporal, spatial, procedural, and objective scope of the aIm by specifying
when, where, or why it is to be carried out. Time specifications may be relative, such as after the completion of

another action, or absolute, such as on a particular date. Location conditions may refer to a particular place or a
jurisdictional boundary. Procedural conditions can identify circumstances that are prerequisites to or preclude
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the aIm. All institutional statements contain at least one condition. Where no condition is explicitly stated, the
default implicit condition is ‘at all times’ or ‘under all circumstances’.

• Or else: The Or else specifies the sanction to be applied to the Attribute in the case of non-compliance with an
institutional statement’s prescription.

One element has lately been added to the syntax of the IG by Siddiki et al. (2022), called the oBject. The oBject

is an inanimate or animate element, as well as any qualifying descriptors, that the institutional statement desig-
nates as the receiver of the aIm. In our research, we focused on the ADICO syntax including the Attributes,
Deontic, aIm, Conditions, and Or else components, because the objective of our study is well aligned with the

established ADICO component and does not particularly focus on a qualifying descriptor.
Determining the statement type requires knowing whether a certain component is present: a rule contains all

five components (ADICO), a norm contains all but an Or else (ADIC), and a shared strategy has all but a deontic
and an Or else (AIC), or in Ostrom’s words, ‘regulatory rules are one grammatical step away from norms and two

steps away from strategies’ (Ostrom 2005, p. 138) (Figure 3).
We have given some examples of IG syntax in Table 1, but many rules, norms, and strategies are not formulated

in such an easily recognizable way as in these examples or are often only implicit. However, the researchers will

be able to reformulate any institution into an institutional statement consisting of the building blocks mentioned
above (Schülter & Theesfeld 2010).

Table 1 | The general syntax of the IG and groundwater examples of determining rules, norms, and shared strategies.

Component Abbreviation Definition

Attribute A Defines to whom and what the institutional statement applies

Deontic D Indicates whether actions within institutional statements are permitted, required, or prohibited

aIm I Describes specific actions or outcomes within institutional statements

Condition C Defines when and where an action or outcome is permitted, required, or prohibited

Or else O Specifies the consequence of not following a rule

Examples

Farmers (A) must (D)
reduce their
groundwater usage by
20% (I) during summer
months (C), or else they
face a fine (O).

Rule (ADICO)

Farmers (A) should (D)
only irrigate at night (I)
when evaporation rates
are lowest (C)

Norm (ADIC)

Farmers (A) constructing
recharge ponds to
increase the
groundwater levels (I)
during the rainy
seasons (C)

Shared strategies (AIC)

Source: Created by the authors.
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3. IG APPLICATIONS: DISENTANGLING NORMS AND RULES IN ENVIRONMENTAL RESEARCH

IG is a powerful analytical tool for analyzing and understanding the complexities of institutions and it has been
used in many fields such as environmental governance, public policy, urban planning, healthcare, and natural

resource management (Siddiki & Frantz 2021). In this section, we provide a summary of case studies on the
use of IG in water-related issues and environmental research, as well as its application in the case of Iran.
This diverse body of work provides a comprehensive understanding of how IG can be applied in practice. For

instance, Watkins & Westphal (2015) explored the application of the ADICO syntax to ecological restoration
decision-making in the Chicago Wilderness region. The result of this research showed that norms, and not just
rules, are prevalent and particularly meaningful guides for people’s actions. This insight highlights the signifi-

cance of norms in shaping behavior within institutional settings, providing valuable implications for
understanding and analyzing institutional dynamics. Noori et al. (2020) analyzed the concept of industrial sym-
biosis in the context of the Persian Gulf Mining and Metal Industries Special Economic Zone in Iran. The
institutional analysis using IG revealed the current formal rules and regulations may not effectively encourage

the development of new industrial symbiosis collaborations due to unclear and ineffective institutional
statements.

Prior (2016) explored how sustainability efforts are changing the norms, rules, and values related to cleaning up

polluted environments. The study provides a systematic analysis of the norms, rules, and motivational values in
sustainable remediation processes at three Australian sites. It applied IG to identify the guiding principles of

Fig. 3 | Common language of institutions.
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participants’ actions. They found a core set of 16 norms and 18 rules (sanctions), which define participants’ roles,
incorporate sustainability into existing practices, and outline what sustainable remediation entails. They also rea-
lized that there is a strong link between the norms and rules within the remediation processes and the broader

environmental management principles. Bastakoti & Shivakoti (2012) focused on the ADICO syntax to analyze
policy effectiveness in irrigation systems in Nepal. They discovered that regulations developed by the farmers
themselves are more aligned with the local conditions compared to the ones imposed by governmental bodies.
Novo & Garrido (2014) using IG, aimed to identify the barriers related to the implementation of Nicaragua’s

new Water Law. They found that most tasks in the National Water Authority in Nicaragua are concentrated
in the form of strategies that describe a type of action but do not contain any prescriptive element. Finally,
Amiri et al. (2017) analyzed Iran’s proposed Comprehensive Water Law in comparison to the existing water

law, the EDWR, using IG as an analytical tool. The findings revealed that despite different titles and implicit man-
dates, the draft and the current law do not differ significantly. This short summary shows how the application of
IG as a robustness and versatility tool can help us to decompose the institutional statements into their syntactic

components and provides insights into the design and effectiveness of these two laws in groundwater
management.

4. CODING PROCEDURE

This research focuses on the main laws in groundwater management to understand their core components and
how they set the stage for subsequent regulations and clarifications. Therefore, we first obtained the two relevant

laws from the official website of the Islamic Parliament Research Center of the Islamic Republic of Iran. After the
acquisition, we undertook a meticulous data-cleaning process. This involved extracting introductory elements,
glossaries, expository sections, and appendices from the main legislative content that were deemed irrelevant

to the analytical scope of our research. The EDWR law is divided into five distinct chapters, with the comprehen-
sive second chapter, comprising Articles 3 through 17, devoted to the intricacies of groundwater management.
This includes a total of 14 articles accompanied by 8 specific provisions. Similarly, the Ta’een Taklif law is con-

cisely composed of a single article but expands into 7 detailed provisions, all of which focus on addressing the
critical issue of groundwater depletion in the country.
Since institutional statements serve as the primary unit of analysis, the implementation of IG involves a multi-

step process of identifying, splitting, parsing, and coding institutional statements to prepare data for analysis

(Watkins & Westphal 2015).
This approach provides a baseline understanding of the institutional design, which is crucial for comprehend-

ing how subsequent rules and clarifications build upon it. Future research could certainly benefit from

incorporating subordinate legislation to provide a more comprehensive analysis. However, the focus on the
main law in this study is a deliberate methodological choice to establish a clear and concise understanding of
the primary institutional framework.

Second, we identified the institutional statements: When an institutional statement had multiple components, it
was broken down into several different statements for clarity. Some of these were relatively easy to identify, while
others required more thought. In textual materials, institutional statements can be identified by breaking down
the content into smaller segments. This begins with the identification of section and subsection titles, semicolons,

and numbers, and eventually distills the text down to individual sentences. Although a single sentence usually
corresponds to an institutional statement, there are cases where a statement may span several sentences or, con-
versely, a sentence may contain several institutional statements (Watkins & Westphal 2015). Following the

guidance of Siddiki et al. (2011, p. 89), ‘when applicable, imply components when they are not explicitly pro-
vided’, our study identified 92 statements related to the EDWR law and 38 related to the Ta’een Taklif law.
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Once the institutional statements were identified, third, they were coded according to the ADICO syntax. It
should be noted that the coding analysis was originally conducted in Persian. Kamran & Shivakoti (2013) empha-
size that the direct translation of institutional statements into English may miss their implicit meanings. This

needs to be considered when applying IG in different cultural and linguistic contexts, as the written rules may
not explicitly convey their implicit meanings after translation into other languages. It highlights the importance
of considering local language nuances and cultural contexts in IG studies. Kamran & Shivakoti (2013) suggest
that future research could adapt IG to account for linguistic diversity, thereby increasing its applicability in differ-

ent situations and studies.
It is also important to note that the scope and aim of this study were well aligned with the capabilities of the

primary version of IG (Institutional Grammar 1.0), which has been extensively validated in previous research.

Although IG 2.0 offers advanced features and refinements, the primary focus of this study is to build on the exist-
ing body of knowledge using IG 1.0. Future research could certainly benefit from incorporating IG 2.0 to explore
additional dimensions and further enhance the analysis.

Fourth, to improve the accuracy of the codes, the researchers implemented two key techniques known as intra-
coder and inter-coder reliability. First, to ensure intra-coder reliability, a single researcher responsible for coding per-
formed the procedure twice at two different intervals. O’Connor & Joffe (2020) emphasized that intra-coder

reliability refers to the consistency of how the same person codes data at different points in time. That is, if the
same person returns to the data at a different time, will they code it consistently? Evaluating intra-coder reliability
can be a useful exercise in promoting researcher reflexivity. However, reliability in qualitative research more com-
monly refers to inter-coder reliability, which involves multiple coders (O’Connor& Joffe 2020). Inter-coder reliability

refers to the degree to which different coders or observers consistently use a coding scheme to systematically classify
or categorize data. This metric serves as an essential indicator of consensus among coders, which is critical to ensur-
ing that qualitative research findings are invariant across different coders. High inter-coder reliability indicates that

the coding scheme is clear and can be applied consistently, leading to more reliable and valid results (Siddiki et al.
2010; O’Connor & Joffe 2020; Mohd Zabidi et al. 2022). Therefore, the research team recruited a Persian scholar not
involved in the study. After several days of explaining the purpose of the study and training on the analytical tool, the

scholar was tasked with isolating the statements and coding them according to the ADICO syntax. After the initial
coding by the second coder, both coders met to discuss and agree on their respective codes. This joint discussion
aimed to ensure consistency and accuracy in the coding process. The coders then re-coded the statements indepen-
dently. The codes were compared for a second time to identify any discrepancies and to reach a final consensus.

Inter-coder reliability was determined by assessing inter-coder agreement and the observed rates of agreement
between the two coders were 80.43% for the EDWR law and 84.21% for the Ta’een Taklif law. Such a level of
agreement from the initial inter-coder reliability assessment is indicative of a highly reliable coding process

(Watkins & Westphal 2015).
Fifth, we shared the codes with experts in the field and asked them to give us their feedback on the codes and

their relevance. These experts were drawn from the country’s regional water authority, who could provide insight,

validate the coding process, and contribute to the interpretation of the data. For example, one expert rec-
ommended using the code for ‘in any’ and ‘in all’ places in the country to highlight the whole geographical
area within the country (see CT1 and CE1 in Table 4). This valuable suggestion was taken on board and is

reflected in our findings. Another expert highlighted the importance of temporal aspects in our coding approach.
This process is often referred to as ‘expert validation’ or ‘peer debriefing’. It’s a form of qualitative validation
where researchers discuss their findings with experienced individuals in the field to ensure the accuracy and
reliability of their results (Sandelowski 1998). In Figure 4, we have provided a schematic representation of the

coding procedure used in our study.
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5. FINDINGS

In this section, we provide a comprehensive overview of the findings. First, we present all ADICO components to
provide a holistic perspective, then we look at each ADICO component individually to ensure that the findings

are transparent and easy to understand.

5.1. Overview of all ADICO components

The analysis of the EDWR law shows that out of 92 statements, 81 (88%) are categorized as a norm, which
includes ADIC. In contrast, only 11 (12%) statements qualify as a rule (ADICO), each of which includes an

Or else component to specify consequences. This law does not contain any statement to shared strategies,
with the inclusion of the AIC.
On the other hand, the Ta’een Taklif law shows a reduction in the number of rule-based statements; out of 38

statements only two (5%) is a rule that includes an Or else component. This means that a staggering 36 statements

(95%) are a norm without an Or else component, such as punishments or fines. Notably, this law also does not
contain any statements classified as shared strategies.
In the EDWR law, the majority of statements are categorized as norms, which may indicate a significant

reliance on informal structures in groundwater management in Iran. The few statements categorized as rules
highlight the minimal use of formal sanctions to enforce behavior. The Ta’een Taklif law takes this trend even
further, with the overwhelming majority of statements being norms. The analysis revealed that the predominant

nature of both laws is norm-based, with minimal use of formal sanctions to enforce behavior; they are more nor-
mative than explicitly rule-based (Figure 5).

Fig. 4 | The structure of textual data collection and analysis.

Fig. 5 | Frequency of rules, norms, and strategies in the EDWR and Ta’een Taklif laws. Source: own data.
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5.2. Attribute component

In this section, we discuss the diversity of actors involved in two key groundwater laws in Iran, i.e., the EDWR

and the Ta’een Taklif. As Table 2 shows, in the EDWR law the government (Ministry of Energy) and well users
are considered as the main actors, with 48% (44 out of 92 statements) and 38% (35 out of 92 statements), respect-
ively. The Ta’een Taklif law shows a different pattern. The government’s involvement (Ministry of Energy) has
increased to 79% (30 out of 38 statements). Remarkably, the number of statements by well-users has decreased

from 35 to none (Table 2). This finding is consistent with Amiri et al.’s (2017) study of water law in Iran,
which found that the government was the subject of 22 out of 52 institutional statements. Amiri et al. (2017)
found that the government, driven by personal interests rather than societal benefits, perceived an increase in

activity as an expansion of authority rather than an increase in duties and responsibilities.
Table 2 also shows that private sector involvement in water management is almost non-existent. Additionally,

future generations, who are important stakeholders, are absent and overlooked in both laws. The results in

Table 2 show that the Ta’een Taklif law introduced a new actor, the ‘Commission for the Investigation of Ground-
water Affairs’ which is responsible for adjudicating disputes arising from the application of the law. This
commission has the capacity to review cases and provide guidance on the issuance or denial of water use licenses.

5.3. Aim component

According to the amendment of Article 3 of the EDWR law and Article 1 of the Ta’een Taklif law, the responsi-
bility for issuing licenses for unauthorized wells has been assigned to the Ministry of Energy since the date of

enactment of these laws. Table 3 presents two institutional statements from the above Articles in their English
translation to illustrate the aIm component.

After the EDWR law was passed in 1983, this law allowed many violators to enter the process of obtaining

licenses for the unauthorized wells they had dug. This process is in line with Article 3 of the EDWR law,
which requires previously unauthorized wells to seek approval from the Ministry of Energy. A study by
Mirnezami & Bagheri (2017) shows that many unauthorized wells were able to obtain licenses under this law,

resulting in the legalization and licensing of 150,000 unauthorized wells.
Despite these efforts to regulate unauthorized wells, the Ta’een Taklif law, which was later enacted, once again

gave the Ministry of Energy responsibility for issuing licenses for agricultural water wells. This is reflected in the

Table 2 | Frequency of statements according to the Attribute.

Attribute Statements of the EDWR Law Statements of the Ta’een Taklif Law

The Government (Ministry of Energy) 44 (48%) 30 (79%)

Well-users 35 (38%) 0

Diggers (individuals and legal entities) 4 (4%) 2 (5%)

Landowners 2 (2%) 0

Court 2 (2%) 0

Ministry of Agriculture 2 (2%) 0

Local Institutions 3 (3%) 0

Commission for the Investigation of Groundwater Affairs 0 4 (11%)

Council of Ministers 0 2 (5%)

Sum 92 38

Source: Own data.
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Article 1 of the Ta’een Taklif law, which requires the Ministry of Energy to issue exploitation permits for all active,
unlicensed agricultural wells identified before the end of 2006. This law, as supported by Bakhsijahromi et al.
(2015), seems to inadvertently protect violators by implying that anyone who digs an unlicensed well can even-

tually obtain a license, effectively legalizing their actions over time.
Furthermore, both laws included activities such as issuing licenses to operate wells, renewing licenses, sealing

wells, providing technical advice, installing meters, confiscating unauthorized drilling equipment, etc. as govern-
ment responsibilities. Activities introduced for well-users include obtaining a well permit, submitting water use

reports, preventing contamination of well water, installing valves and gates, obtaining a drilling qualification
license, paying well-deepening costs, etc. The activities outlined in both laws are primarily concerned with the
technical dimensions of water management and do not address the social dimensions, which are linked to

people’s livelihoods, occupations, and daily existence.

5.4. Condition component

This section analyses the terms in Condition components, that allow the government to grant a license for the
unauthorized wells. The laws contain Condition components that are often vague and sometimes contradictory.

For example, as Table 4 shows, the Ta’een Taklif law (Article 1) mandates that upon its promulgation, the Min-
istry of Energy must issue a license for all unauthorized agricultural wells ‘located in all plains2 of the country’
(CT1), provided that they were dug ‘before the end of 2006’ (CT5). This is subject to ‘the water capacity of the

relevant plains’ (CT8) and the condition that the license does ‘not cause harm to others’ (CT9). The original Article
is translated into English as follows:

• The Ministry of Energy is obligated to provide comprehensive and effective information to stakeholders. Within
two years of the promulgation of this law, it must issue operating licenses for all active, unauthorized agricul-
tural water wells in all the plains of the country that were drilled before the end of 2006 and have been identified
by the Ministry of Energy and its provincial agencies. This is subject to the water capacity of the relevant plain,

compliance with the buffer zones of authorized wells, no harm to others or the public, and the condition that
the applicant implements pressurized irrigation.

Table 3 | An illustration of two statements according to ADICO syntax.

Legislation Article No. of the statement ADICO syntax

EDWR law Article 3 6 A Ministry of Energy
D Must
I Issuance of licenses for drilling and operation of wells
C From the date of the entry into force of this law
O The violators will be dealt with according to Article 45 of this law

Ta’een Taklif law Article 1 5 A Ministry of Energy
D Must
I Issuance of licenses for drilling and operation of wells
C Drilled before the end of the year 2006
O —

Source: Own data.

2 A “plain” is typically defined as a large area of relatively flat land with minimal changes in elevation, often formed by sediment deposition over

long periods of time. Plains can be found in a variety of environments, including river valleys, coastal regions and areas between mountains.
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The code ‘located in all the plains of the country’ (CT1) suggests that these wells may even be in prohibited
plains3, and the legislatures have made no exceptions for prohibited and critical plains. Additionally, the codes
‘without causing harm to others’ (CT9) or ‘no harm to the public interest’ (CE6) are very general and can have

multiple and different meanings and interpretations. Questions arise as to whether ‘others and the public’ include
future generations, whether ‘no harm to others and the public’ refers to the ‘physical nuisance’ of the wells and
their facilities to neighbors and passersby, whether the negative social consequences of groundwater extraction
are in the public interest, or whether the economic and environmental consequences are considered.

Table 4 shows that the EDWR law (Provision 1) states that owners of unauthorized wells drilled before the
enactment of the law may obtain a license if ‘approved by two experts from the Ministry of Energy’ (CE5). The
original Article and its provision are translated into English as follows:

• Article 3: The exploitation of groundwater resources through the drilling of any type of well and Qanat and the

development of springs in any region of the country, except for the cases mentioned in Article 5 of this Law,
must be subject to the authorization and approval of the Ministry of Energy. The Ministry must issue the necess-
ary drilling and exploitation permits, taking into account the hydrogeological characteristics of the region
(identification of soil layers and groundwater) and the provisions of this Law.

• Provision 1: From the date of the enactment of this law, the owners of all wells dug in the past without the
permission of the Ministry of Energy, whether they have been exploited or not, are obligated to follow the

Table 4 | Condition components in the EDWR (Article 3, Provision 1) and Ta’een Taklif (Article 1) laws to grant a license for the
unauthorized wells.

Legislation Condition components

The Ta’een Taklif
Law

CT1: Located in all the plains of the country
CT2: Within two full years after the promulgation of this law
CT3: With effective notice to stakeholders
CT4: For all active unauthorized agricultural water wells
CT5: Drilled before the end of the year 2006
CT6: Identified by the Ministry of Energy and its provincial affiliates
CT7: Observing the buffer zone of authorized wells
CT8: Based on the water capacity of the relevant plains
CT9: Without causing harm to others
CT10: Subject to implementation of pressurized irrigation by well-users

The EDWR Law CE1: In any region of the country
CE2: With the exception of the cases referred to in Article 5 of this law
CE3: Consideration of the hydrological characteristics of the region (identification of soil layers and
groundwater)

CE4: From the date of enactment of this law
CE5: Approved by two experts from the Ministry of Energy
CE6: No harm to the public interest
CE7: Whether or not the well has been exploited

CT: Condition components in the Ta’een Taklif law.

CE: Condition components in the EDWR law.

Source: own data.

3 Plains where, due to the decline of the groundwater level, the drilling of new wells is not permitted and the extraction must be carried out

according to the established laws.
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published notice, contact the Ministry of Energy and obtain an operating license. If the Ministry of Energy
deems any of these wells to be harmful to the public interest, at least according to the opinion of two of
its experts, the well will be sealed without any compensation, its use will be prohibited, and the violators

will be dealt with according to Article 45 of this law. Those who disagree with the decision of the Ministry
of Energy may appeal to the competent courts.

According to the code ‘approved by two experts from the Ministry of Energy’, the opinion of two experts from
the Ministry of Energy takes precedence over all the standard and specific studies that should be conducted to
assess the limits of the plains. This may open the field for the exercise of personal discretion and possible collu-
sion, as Mirnezami & Bagheri (2017) state in their study that many unauthorized wells have been licensed due to

political influence and power, corruption, and judicial authorities without proper expertise in the field.
Both laws mention the codes ‘in any region of the country’ (CE1) and ‘located in all the plains of the country’

(CT1), which means that the legislators did not differentiate between the different geographical areas in Iran, and

both laws were formulated uniformly for the whole country, without taking into account environmental charac-
teristics, economic conditions, climatic status, etc. A generalized application of these laws to the different climatic
regions of Iran, without taking into account the differences in aquifer characteristics, soil quality, and production

needs, is of concern.

5.5. Deontic and Or else components

As Table 5 reveals the government is guided by 44 statements in the EDWR law and 30 statements in the Ta’een

Taklif law that explicitly state what the government (Ministry of Energy) is obliged to do (Deontic component).
However, the results of applying the ADICO syntax show a lack of consequences (Or else) for non-compliance,
indicating that there are no specified penalties for government actors if they do not comply with these statements.

This absence is consistent across all statements in both laws, as noted in Table 5. Under the Ta’een Taklif law, it’s
the responsibility of the Ministry of Energy to tell people how to get licenses for their wells. But the law doesn’t
say what happens if the ministry doesn’t fulfill this duty correctly – if they don’t give the information at all, or if the

information they give is incomplete. This raises the question, what are the consequences for well-users if the Min-
istry fails to keep them informed? It seems regulations for government officials appear to be drafted without
specifying punitive measures.

Table 5 | The frequency distribution of Deontic and Or else components for different actors in the EDWR and Ta’een Taklif laws.

Legislation Attributes Deontic Or else

The EDWR law The government (Ministry of Energy) 44 0
Well-users 35 7
Diggers (individuals and legal entities) 4 4
Landowners 2 0
Court 2 0
Ministry of agriculture 2 0
Local institutions 3 0
Sum 92 11

The Ta’een Taklif law The government (Ministry of Energy) 30 0
Commission for the Investigation of Groundwater Affairs 4 0
Council of Ministers 2 0
Diggers (individuals and legal entities) 2 2
Sum 38 2

Source: Own data.

Water Policy Vol 27 No 4, 491

Downloaded from http://iwaponline.com/wp/article-pdf/27/4/477/1558816/wp2025260.pdf
by guest
on 03 June 2025



Moreover, the lack of penalties in this law extends beyond this case. The results show that within the EDWR
law, only 11 of the total 92 statements contain a specific consequence or Or else component (Table 5). This
applies to 7 statements concerning users and 4 concerning diggers, which state that any user found to be drilling

without a permit must be subject to the measures outlined in Article 45 of the same law. According to Article 45
of the EDWR law, ‘If someone digs a well illegally or uses underground water without following the rules, they
will face consequences. Not only will they have to repair the damage they’ve caused and make things right, but
they could also be punished with corporal punishment ranging from 10 to 50 lashes or short-term imprisonment
ranging from 15 days to three months. The exact punishment is determined by a Sharia judge based on the specifics
of the offense’.

The situation has allegedly worsened with the enactment of the Ta’een Taklif law. As Table 5 shows, only two

out of the 38 statements specify a clear consequence or an Or else component targeting diggers. This law not only
removed the punishment for violators but actually granted them privileges. Previously, under the EDWR law,
committing such an offense would result in consequences and penalties. But now, under this law, not only has

the criminal liability of the violators been removed, but the same act is now considered a merit and forms the
basis for the issuance of a license.

6. DISCUSSION

This section aims to contextualize and interpret the findings presented in the previous section, highlighting their
implications and significance. Through each of the ADICO components, we explore the nuances and interpret-

ation of the broader implications of the findings.
The presence of norms in the laws suggests a reliance on collective understanding and voluntary compliance to

guide action that may have been overlooked or unaddressed by the government in the context of the critical issue

of groundwater depletion in the country. It may also indicate a gap in the legal framework where consequences
for violations are not clearly defined. This gap could be problematic if the assumption of the collective action in
the communities is inaccurate. If, in practice, there is a lack of cooperation among users, this reliance on norms

without the support of rules could lead to challenges in effectively managing groundwater depletion. Bastakoti &
Shivakoti’s (2012) study of policy effectiveness in irrigation systems in Nepal supports our finding of limited Or
else components, suggesting that while norms are more prevalent, the presence of enforceable rules, although
few, is crucial for desired institutional performance. They argue for the formation of new rules that take full

account of community beliefs and ideas. This is particularly relevant to our analysis as it highlights the need
for a better understanding of how norms and rules can be harmoniously integrated to promote robust institutional
performance.

Noori et al. (2020), in analyzing the concept of industrial symbiosis in the context of the Persian Gulf Mining
and Metal Industries Special Economic Zone in Iran, found likewise similar results to our study. They identified
19 out of 183 statements as rules, 137 as norms without clear sanctions for non-compliance, and 27 as strategies.

They emphasize that, in the absence of clear and effective institutional statements, the absence of formal rules can
hinder the emergence of new collaborative efforts. This finding indicates the importance of a balanced interplay
between norms and rules to promote both the stability of self-organizing systems and the growth potential of for-
malized incentives. Similarly, Novo & Garrido’s (2014) research on the implementation of Nicaragua’s new

water law found that the total number of institutional statements in the law is 190, of which 79 correspond to
strategies, 111 to norms, and zero to rules, despite a separate section in the law dealing with sanctions. Their dis-
cussion shows that most tasks are concentrated in the National Water Authority in the form of strategies, which

describe a type of action but do not include any prescriptive element. Rules in the grammar sense must have an
Or else component that requires tangible sanctions, such as punishments or fines, to be classified as a rule. The
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distinction between norms and rules is nuanced and often depends on the severity and enforceability of the sanc-
tions associated with the Or else component. This distinction can be based on the continuum of severity of
sanctionability, ranging from automatic, internal, and external emotional factors to more tangible fines and

penalties (Schülter & Theesfeld 2010).
The results indicate a significant shift in the involvement of actors between the two laws, highlighting the gov-

ernment’s increasing dominance and the diminishing role of well-users. Although the EDWR law includes 35
statements about well-users, as Maleki et al. (2022) point out, it is the government that takes the central role

as ‘principal’ (active actor), while well-users are positioned as ‘respondents’ (passive actor). This argument is sup-
ported, for example, by Article 3 of the EDWR law, which stipulates that the use of groundwater resources is
subject to the permission and approval of the Ministry of Energy, thus emphasizing the Ministry’s control over

resource allocation. Conversely, Article 6 of the same law assigns responsibility for preventing water pollution
to well owners, emphasizing the transfer of duty to individuals rather than the government. Similarly, Provision
1 of the single Article of the Ta’een Taklif law states that the requirement to install smart meters for volumetric

delivery of water in all agricultural wells, with the cost to be borne by the well owners, indicates a shift of respon-
sibility and financial burden to individuals. Our findings are in support of this argument, as the government is the
most prominent actor in both laws under discussion.

The near absence of private sector involvement suggests that management and related activities are predomi-
nantly carried out by government agencies, leaving little room for private initiatives or contributions. The central
role of the government in legislation is not only limited to these two laws, but according to the Constitution of the
Islamic Republic of Iran (Article 45)4, the government has been given the responsibility of preserving, authoriz-

ing, and supervising the use of all water resources. This centralized approach ignores the potential contributions
of well-users, who could actually play an important role in protecting water resources (Lam 2001). The omission
of future generations as stakeholders undermines the potential for sustainable resource management by failing to

consider the long-term availability and quality of water resources. Maleki et al. (2022) reinforce this concern by
revealing that after the Islamic Revolution, the focus on self-sufficiency and independence from strategic food pro-
ducts was emphasized as one of the ideals of the Islamic Republic. In this context, the agricultural sector was

considered the axis of development and the mobilization of all national resources and economic sectors was
prioritized to achieve self-sufficiency in the production of essential agricultural goods, which became the top
economic priority of the government. It appears that policy-makers have concentrated on self-sufficiency in agri-
cultural production and achieving food security, while water security and sustainable use for future generations

have received limited attention. This focus may have inadvertently contributed to the neglect of sustainable water
management practices and the exclusion of key stakeholders in legislation.
It would be expected that those who dig unauthorized wells would be identified and punished. However, the

analysis indicates that the intent of these laws is to provide legal permits to such violators, effectively legitimizing
unauthorized wells. The amendment to Article 3 of the EDWR law enabled many violators to obtain licenses for
wells they had previously dug illegally. Mirnezami & Bagheri (2017) demonstrate that this led to the legalization

of approximately 150,000 unauthorized wells, highlighting a significant shift in enforcement dynamics. Under the
Ta’een Taklif law, the re-assignment of licensing responsibility to the Ministry of Energy may further facilitate the
legalization of unlicensed wells. Bakhsijahromi et al. (2015) critique this approach, suggesting that the law

4 Article 45 of the Iranian Constitution (enacted in 1982): Public wealth and property, such as uncultivated or abandoned lands, mineral deposits,

seas, lakes, rivers and other public waterways, mountains, valleys, forests, marshlands, natural forests, unenclosed pastureland, legacies without

heirs, property of undetermined ownership, and public property recovered from usurpers, shall be at the disposal of the Islamic Government for

its use in accordance with the public interest.
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inadvertently protects violators by implying that anyone who digs an unauthorized well can eventually obtain a
license. They metaphorically state: ‘It’s as if the laws are saying, ‘Go ahead and dig an unauthorized well; the
government will legalize it for you later’ (Bakhsijahromi et al. 2015).

The focus on technical activities within both laws neglects the social implications of water management pol-
icies. While the government assumes responsibilities like issuing and renewing licenses or installing meters,
well-users are burdened with obligations such as obtaining permits and preventing contamination without ade-
quate support or consideration of their socio-economic context. This disconnect is evident in the findings of

Mirnezami & Bagheri (2017), who claim that when government officials visit to close illegal wells, farmers’ sur-
vival is threatened, as the closure of the well poses a serious risk to their livelihood. Amiri et al. (2017) also
reinforce that by arguing that the activities of the government in the EDWR law are characterized by the exercise

of authority and the granting of competencies. In contrast, the activities imposed on users consist of obligations
and responsibilities dictated by the government. This dynamic establishes the government as the agent of action
and the well-users as the recipients of action, potentially leading to tensions and resistance among local

communities.
The exclusion of social dimensions from legislation overlooks critical aspects of sustainable water manage-

ment. By failing to address the livelihoods and daily realities of those most affected by groundwater policies,

these laws may inadvertently exacerbate vulnerabilities and undermine compliance. The legitimization of
unauthorized wells without addressing the root causes of illegal drilling suggests the need for more holistic pol-
icies that integrate both technical and social considerations. Cullet & Gupta (2009) also highlight similar issues of
groundwater depletion in their research in India. A key challenge in India is the rapid depletion of groundwater,

particularly for irrigation, prompting the central government to draft the Model Bill to Regulate and Control the
Development and Management of Groundwater. However, this law is not fully effective as it allows existing users
to continue their current water use simply by registering it, thus failing to address the root problem of overuse,

especially in water-scarce areas. The tension between ambitious legal goals and the practical realities of
implementation underscores the need for effective water governance to take into account local realities and
the various historical and social influences in the region. For laws with negative socio-economic impacts to suc-

ceed, it’s important to highlight their often unrecognized indirect benefits to gain social legitimacy. Education and
awareness-raising among communities can help them foresee the private benefits of implementing the law in the
long term and increase their willingness to support it (Kumar 2024).

The vague and sometimes contradictory nature of Condition components creates room for different interpret-

ations and potential misuse. The codes ‘without causing harm to others’ and ‘no harm to the public interest’ lack
specificity, leading to questions about their true meaning and scope. Maleki et al. (2022) confirm this in their
study on the discourse analysis of the EDWR Law in Iran, and believe that the term ‘public interest’ in this

law does not have a precise definition. In their research, they point out that the laws do not focus on the
people but on the government’s development goals and economic interests. They add that development and con-
struction projects take precedence over the conservation of nature and the environment, and the damage caused

to nature is compensated by fines paid to individuals or the government. No provision has been made for the
expenditure of the fines received by the government. This means that the fines collected are not used to improve
and enhance the quality of the same ecosystem, but are deposited into the government’s account and used as a

source of revenue for non-environmental purposes (Maleki et al. 2022). The laws must be explicit and straightfor-
ward, avoiding any possibility of multiple interpretations. This is crucial because law is a profession of words, and
the precision of language is important (Kumar 2024).

Furthermore, the codes ‘water capacity of the relevant plains’ and ‘no harm to others or the public’ highlight a

contradiction in the conditions set by the law. This is because, in prohibited and critical plains where the water
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balance is negative, any new extraction would exacerbate the situation and potentially harm the community that
depends on that water source. Therefore, licenses should not and cannot be granted for unauthorized wells,
especially those located in prohibited areas. This highlights the need for stricter and more precise regulations

to prevent licenses from being granted in such areas.
Proving the date of drilling is another major challenge, as the Ta’een Taklif law specifies the date of drilling as

‘before the end of 2006’. Accordingly, if a well was drilled after the specified date, it is not subject to this law. The
question is, why did the legislature choose 2006? Bakhsijahromi et al. (2015) also add to this issue that proving

the time of drilling is not easy, and apparently, the legislature was unaware of this problem. They note in their
research that determining the year a well was drilled is very difficult and in most cases impossible. If the govern-
ment cannot find any documents or evidence that a well was drilled after 2006, it will inevitably, under pressure

from the owner or local authorities, set the drilling year as before 2006 (Bakhsijahromi et al. 2015). This can result
in a large number of licenses being issued for unauthorized wells.
Molle & Closas (2020) confirm this in their research on the complexities and difficulties associated with

groundwater licensing, which is essential for controlling groundwater use and managing the resource volumetri-
cally. Despite its importance, the process often faces significant challenges, particularly in agricultural areas with
many dispersed users. Key issues include user disengagement and the failure of licensing efforts due to the per-

ceived complexity and cost of compliance. In addition, governmental challenges such as lack of capacity and
political will hinder effective licensing processes. Molle & Closas (2020) identify a ‘groundwater licensing
dilemma’ where inadequate resources and efforts are applied too late, undermining the success of licensing
initiatives. They conclude that while groundwater licensing is critical for sustainable management, its implemen-

tation requires careful consideration of local conditions and proactive engagement by both users and government
agencies. De Stefani & Lopez-Gunn (2012) identify several key findings on unauthorized groundwater use in
terms of institutional, social, and ethical aspects. They examine the root causes of unauthorized use, pointing

to imperfect institutions and inadequate enforcement of existing regulations, and argue that these institutional
weaknesses contribute to the persistence of illegal practices. The paper emphasizes the need for improved regu-
latory frameworks and stronger enforcement mechanisms to effectively address these issues. The paper also

suggests that increased public awareness and participation, along with better institutional coordination, can
help mitigate the problem of unauthorized groundwater use.
The findings show that regulations for government officials appear to be drafted without specifying punitive

measures. Amiri et al. (2017) raise this concern in their research on water law in Iran, noting that there

appears to be no accountability; no one has held the Ministry of Energy accountable for ensuring that noti-
fications are properly made, as required by law, to protect the interests of those affected. Amiri et al.
(2017) add that this approach is prevalent in all Iranian laws and the rationale is that these laws operate

within a command-based, hierarchical framework. It’s taken for granted that officials, under their employ-
ment status, are obligated to perform their duties. If they fail to do so, they are subject to disciplinary
action in accordance with the applicable administrative regulations. This research underscores Mirnezami

& Bagheri’s (2017) findings that judicial decisions may be influenced by a lack of awareness and sufficient
knowledge about the negative impacts of illegal resource extraction, resulting in sentences that do not
deter such violations. Judges may not fully understand how damaging these unauthorized activities can be.

Consequently, violators are more likely to get away with their actions. Our findings are also in line with Bakh-
sijahromi et al. (2015), who argue that the enactment of the Ta’een Taklif law has failed to address the
negative groundwater balance, and the problem remains unresolved. Instead, it has encouraged lawlessness
and further emboldened those who illegally exploit groundwater. Davari et al. (2019) also state in their

research that before the revolution, an executive regulation called ‘water police’ was established to enhance
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the protection of water resources, but this initiative was neglected in the post-revolutionary period (the Isla-
mic Revolution of 1979) in Iranian water law.

The diagram presented in Figure 6 illustrates the identified systematic challenges inherent in the EDWR and
Ta’een Taklif laws. It shows that both laws primarily conform to a normative structure with various challenges,
each of which is uniquely associated with the respective components of the ADICO syntax.

7. CONCLUSION

The study highlights the critical issue of groundwater depletion in Iran, which is exacerbated by the widespread
digging of unauthorized wells. To address this challenge, the EDWR and the ‘Determination of the Status of Unli-

censed Wells’ (Ta’een Taklif) laws were enacted in 1983 and 2010 respectively to manage and regulate
groundwater resources in the country. However, the implementation of these laws has not stopped the decline
of groundwater levels; rather, the pace of depletion has accelerated and Iran’s water policy faces significant chal-
lenges in effectively managing the sector. Undoubtedly, the effectiveness of these laws is a major aspect in Iran’s

water policy. Thus, the purpose of this study is to analyze the texts of the EDWR and Ta’een Taklif laws and sys-
tematically identify the challenges embedded in these laws that may contribute to groundwater depletion. Using
Institutional Grammar (IG) as an analytical lens, the paper decomposes these laws to understand their structure

and linguistic specificity when expressing the deontic. The IG through its ADICO syntax allows us to classify
different institutional statements within the individual clauses of the laws.

Fig. 6 | Challenges in the EDWR and Ta’een Taklif laws according to the ADICO syntax. Source: own data.
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The analysis of Iran’s groundwater laws revealed prevailing norm-based statements. The EDWR law consists
mostly of norms, with a small percentage of statements containing Or else components, the key requirement
to count as a rule. The Ta’een Taklif law further reduces the rule-based statements, with the overwhelming

majority being norms without tangible punishments or fines (Or else). Both laws contain statements of what
should or should not be done but lack specific penalties for non-compliance. This lack of consequences under-
mines accountability and may encourage the unauthorized exploitation of groundwater resources. The analysis
also pointed out that the laws provide a backdoor for violators, allowing them to legalize the unauthorized

wells they have dug. This legal feature may reflect that societal compliance with norms is sufficient for regulation,
or it may indicate a gap in the legal framework where consequences for violations are not clearly defined.
The focus on Iran’s groundwater laws provides valuable insights into the country’s water policy from a certain

perspective, but it is important to note that it also limits the generalizability of the findings. Comparative studies
with other countries facing similar challenges would enhance the applicability of the findings. We found that the
IG is a powerful tool for analyzing legal texts, but it may not capture the full complexity of socio-economic and

environmental interactions in water management. To achieve this comprehensive view, the IG can be combined
with studies using the Socio-Ecological Systems (SES) or the IAD frameworks as heuristic tools. The IG has to be
further developed and applied widely in the water sector, for instance providing for simultaneous analysis of

formal and informal rules to provide a more comprehensive understanding of water management and the
impact of water policies. Additionally, there may be an incongruity of institutional statements in the formal
laws and their practical implementation, which could limit the understanding of the legislation’s real impact.
Therefore, conducting empirical research from the perspectives of different actors can be crucial to understand-

ing the effectiveness of the legal framework.
The findings point to the need for comprehensive legal and institutional reform that not only includes clear

consequences for non-compliance and enforceability mechanisms, but also takes into account the social realities

of groundwater use in Iran. Such water policy reforms should aim to maintain a balanced integration of norms
and rules to create a robust and responsive groundwater management system and bridge the gap between prevail-
ing norms and enforceable rules.

Policy making should encourage the active participation of all stakeholders, especially local users, in the leg-
islative process to ensure that prevailing norms are well understood and depicted in the formal rules. If that is
the case, less formal monitoring and enforcement is needed to make the regulation effective. With that a move
towards decentralization and devolution of power is required, empowering local communities and authorities

to make decisions that are best suited to their environmental and socio-economic conditions.

FUNDING

This research has not received any specific grant from any funding body in the public, commercial or not-for-

profit sectors.

DATA AVAILABILITY STATEMENT

All relevant data are included in the paper or its Supplementary Information.

CONFLICT OF INTEREST

The authors declare there is no conflict.

Water Policy Vol 27 No 4, 497

Downloaded from http://iwaponline.com/wp/article-pdf/27/4/477/1558816/wp2025260.pdf
by guest
on 03 June 2025



REFERENCES

Al-Aloosy, M. (2022) Water Insecurity: Iran’s Formidable Threat. Brief Analysis, Washington, DC: The Washington Institute for
Near East Policy. Available at: https://www.washingtoninstitute.org/policy-analysis/by-expert/16901 [Accessed 25th Jun
2024].

Amiri, H., Moghadam, V. & Kamal, M. M. (2017) Water policy strategy in Iran: applying institutional grammar tool in reforming
the Fair Water Distribution law, A Quarterly Journal of Economic Strategy, 5 (19), 83–109. (In Persian).

Angelakis, A. N., Valipour, M., Choo, K. H., Ahmed, A. T., Baba, A., Kumar, R., Toor, G. S. & Wang, Z. (2021) Desalination:
from ancient to present and future, Water, 13 (16), 2222.

Arsyad, L. (2005) An assessment of microfinance institution performance: the importance of institutional environment, Gadjah
Mada International Journal of Business, 7 (3), 391–427.

Ashraf, S., Nazemi, A. & Kouchak, A. (2021) Anthropogenic drought dominates groundwater depletion in Iran, Sci Rep,
11 (9135), 1–10.

Bakhsijahromi, A., Zamani, G., Hayati, D. & Sadeghi, M. (2015) Ax of law to the root of the water: a research analysis of the law
of determination for illegal wells, Journal of Irrigation and Water Engineering, 5 (18), 126–144. (In Persian).

Bastakoti, R. C. & Shivakoti, G. P. (2012) Rules and collective action: an institutional analysis of the performance of irrigation
systems in Nepal, Journal of Institutional Economics, 8 (2), 225–246.

Basurto, X., Kingsley, G., McQueen, K., Smith, M. & Weible, C. M. (2010) A systematic approach to institutional analysis:
applying Crawford and Ostrom’s grammar, Political Research Quarterly, 63 (3), 523–537.

Carter, D., Weible, C. M., Siddiki, S. & Basurto, X. (2015) Integrating core concepts from the institutional analysis and
development framework for the systematic analysis of policy designs: an illustration from the US National Organic
Program regulation, Journal of Theoretical Politics, 28 (1), 159–185.

Chopra, A. & Ramachandran, P. (2021) Understanding water institutions and their impact on the performance of the water
sector in India, Water Policy, 23 (2), 466–486.

Crawford, S. E. S. & Ostrom, E. (1995) A grammar of institutions, The American Political Science Review., 89 (3), 582–600.
Cullet, P., Gupta, J., (2009) India: evolution of water Law and policy. In: Dellapenna, J. W. & Gupta, J. (eds.) The Evolution of

the Law and Politics of Water. Dordrecht: Springer.
Davari, K., Rashidi, M. & Omranian Khorasani, H. (2019) The need to revise the law of equitable distribution of water in Iran,

Iranian Journal of Public Policy, 5 (3), 252–268. (In Persian).
De Stefani, L. & Lopez-Gunn, E. (2012) Unauthorized groundwater use: institutional, social and ethical considerations, Water

Policy, 14 (S1), 147–160.
Dörrenbächer, N. & Mastenbroek, E. (2019) Passing the buck? analyzing the delegation of discretion after transposition of

European Union law, Regulation & Governance, 13 (1), 70–85.
Geary, J., Reay, T. & Bubela, T. (2019) The Impact of heterogeneity in a global knowledge commons: implications for

governance of the DNA Barcode commons, International Journal of the Commons, 13 (2), 909–930.
Ghorbani, A. & Bravo, G. (2016) Managing the commons: a simple model of the emergence of institutions through collective

action, International Journal of the Commons, 10 (1), 200–219.
Greif, A., Kingston, C., (2011) Institutions: rules or equilibria? In: Schofield, N. & Caballero, G. (eds.) Political Economy of

Institutions, Democracy and Voting. Berlin, Heidelberg: Springer.
Kamran, M. A. & Shivakoti, G. P. (2013) Comparative institutional analysis of customary rights and colonial law in spate

irrigation systems of Pakistani Punjab, Water International, 38 (5), 601–619.
Kumar, M. (2024) Framing A Drinking Water Supply Services act for India, with Particular Reference to Rajasthan. Switzerland:

Peter Lang Academic Publishers.
Lam, W. F. (2001) Coping with change: a study of local irrigation institutions in Taiwan,World Development, 29 (9), 1569–1592.
Law on Equitable Distribution of Water Resources. (1983) FAOLEXDatabase. Rome: Food and Agriculture Organization of the

United Nations (FAO). Available at: https://www.fao.org/faolex/results/details/en/c/LEX-FAOC159738/ [Accessed 25th
Jun 2024].

Mahato, R., Bushi, D., Nimasow, G., Nimasow, O. D. & Joshi, R. C. (2022) AHP and GIS-based delineation of groundwater
potential of Papumpare district of Arunachal Pradesh (India), Journal of the Geological Society of India, 98 (1), 102–112.

Maleki, A., Salehi, S., Karimi, L. & Shobeiri, S. M. (2022) Discourse analysis of equitable water distribution law in Iran, Journal
of Water and Sustainable Development, 9 (1), 61–74. (In Persian).

Water Policy Vol 27 No 4, 498

Downloaded from http://iwaponline.com/wp/article-pdf/27/4/477/1558816/wp2025260.pdf
by guest
on 03 June 2025

https://www.washingtoninstitute.org/policy-analysis/by-expert/16901
http://dx.doi.org/10.3390/w13162222
http://dx.doi.org/10.3390/w13162222
http://dx.doi.org/10.22146/gamaijb.5579
http://dx.doi.org/10.1017/S1744137411000452
http://dx.doi.org/10.1017/S1744137411000452
http://dx.doi.org/10.1177/1065912909334430
http://dx.doi.org/10.1177/1065912909334430
http://dx.doi.org/10.1177/0951629815603494
http://dx.doi.org/10.1177/0951629815603494
http://dx.doi.org/10.1177/0951629815603494
http://dx.doi.org/10.2166/wp.2021.207
http://dx.doi.org/10.2166/wp.2021.207
http://dx.doi.org/10.2307/2082975
http://dx.doi.org/10.2166/wp.2012.101
http://dx.doi.org/10.1111/rego.12153
http://dx.doi.org/10.1111/rego.12153
http://dx.doi.org/10.5334/ijc.861
http://dx.doi.org/10.5334/ijc.861
http://dx.doi.org/10.18352/ijc.606
http://dx.doi.org/10.18352/ijc.606
http://dx.doi.org/10.1080/02508060.2013.828584
http://dx.doi.org/10.1080/02508060.2013.828584
http://dx.doi.org/10.1016/S0305-750X(01)00052-3
https://www.fao.org/faolex/results/details/en/c/LEX-FAOC159738/
http://dx.doi.org/10.1007/s12594-022-1936-y
http://dx.doi.org/10.1007/s12594-022-1936-y


Mirnezami, S. J. & Bagheri, A. (2017) Assessing the water governance system for groundwater conservation in Iran, Iran-Water
Resources Research, 13 (2), 32–55. (In Persian).

Mohd Zabidi, Z., Sumintono, B. & Abdullah, Z. (2022) Enhancing analytic rigor in qualitative analysis: developing and testing
code scheme using Many Facet Rasch Model, Quality & Quantity, 56, 713–727.

Mokhtar, A. & Aram, S. (2017) Systemic insights into agricultural groundwater management: case of Firuzabad Plain, Iran.
Water Policy, 19 (5), 867–885.

Molle, F. & Closas, A. (2020) Groundwater licensing and its challenges, Hydrogeology Journal, 28 (4), 1961–1974.
Nabavi, E. (2017) (Ground)Water governance and legal development in Iran, 1906–2016,MiddleEastLawandGovernance,9, 43–70.
Nabavi, E. (2018) Failed policies, falling aquifers: unpacking groundwater over-abstraction in Iran, Water Alternatives, 11 (3),

699–724.
Nikraftar, Z., Parizi, E., Saber, M., Hosseini, S. M., Ataie-Ashtiani, B. & Simmons, C. (2024) Groundwater sustainability

assessment in the Middle East using GRACE/GRACE-FO data, Hydrogeology Journal, 32, 321–337.
Noori, S., Korevaar, G. & Ramirez, R. R. (2020) Institutional lens upon industrial symbiosis dynamics: the case of Persian Gulf

mining and metal industries special economic zone, Sustainability, 12 (15), 6192.
Noori, R., Maghrebi, M., Mirchi, A., Tang, Q., Bhattarai, R., Sadegh, M., Noury, M., Torabi Haghighi, A., Klöve, B. &Madani, K.

(2021) Anthropogenic depletion of Iran’s aquifers, Proceedings of the National Academy of Sciences (PNAS), 118 (25), 1–7.
North, D. C. (1991) Institutions, Journal of Economic Perspectives, 5 (1), 94–112.
Novo, P. & Garrido, A. (2014) From policy design to implementation: an institutional analysis of the new Nicaraguan Water

Law, Water Policy, 16 (6), 1009–1030.
O’Connor, C. & Joffe, H. (2020) Intercoder reliability in qualitative research: debates and practical guidelines, International

Journal of Qualitative Methods, 19, 1–13.
Ostrom, E. (2005) Understanding Institutional Diversity. USA: Princeton University Press.
Prior, J. (2016) The norms, rules and motivational values driving sustainable remediation of contaminated environments: a

study of implementation, Science of the Total Environment, 544, 824–836.
Roditis, M. L., Wang, D., Glantz, S. A. & Fallin, A. (2015) Evaluating California campus tobacco policies using the American

College Health Association guidelines and the institutional grammar tool, Journal of American College Health,
63 (1), 57–67.

Saatsaz, M. (2020) A historical investigation on water resources management in Iran, Environment, Development and
Sustainability, 22, 1749–1785.

Safdari, Z., Nahavandchi, H. & Joodaki, G. (2022) Estimation of groundwater depletion in Iran’s catchments using well data,
Water, 14 (1), 131.

Samani, S. (2021) Analyzing the groundwater resources sustainability management plan in Iran through comparative studies,
Groundwater for Sustainable Development, 12, 100521.

Sandelowski, M. (1998) Focus on qualitative methods the call to experts in qualitative research, Research in Nursing & Health,
21, 467–471.

Schülter, A. & Theesfeld, I. (2010) The grammar of institutions: the challenge of distinguishing between strategies, norms, and
rules, Rationality and Society, 22 (4), 445–475.

Siddiki, S. & Frantz, C. K. (2021) New opportunities for institutional analysis in public administration research, Public
Administration (pa), Special Issue: Symposia: Institutional Grammar; Agenda-Setting in the European Union,
99 (2), 213–221.

Siddiki, S., Basurto, X. & Weible, C. M. (2010). ’Comparing formal and informal institutions with the institutional grammar
tool’, Paper Presented at the 2010 North American Regional Meeting of the International Society of the Study of the
Commons Arizona State University Tempe. Arizona, September 30 – October 2, 2010.

Siddiki, S., Weible, C. M., Basurto, X. & Calanni, J. (2011) Dissecting policy designs: an application of the institutional grammar
tool, The Policy Studies Journal, 39 (1), 79–103.

Siddiki, S., Heikkila, T., Weible, C. M., Pacheco-Vega, R., Carter, D., Curley, C., Deslatte, A. & Bennett, A. (2022) Institutional
analysis with the institutional grammar, The Policy Studies Journal, 50 (2), 315–339.

Singh, N., Pandey, A. & Singh, V. (2024) Impact of institutional overlapping on water governance of Himalayan City, Nainital,
India, Water Policy, 26 (6), 601–617.

UNESCO. (2022) UN World Water Development Report 2022. Paris: UNESCO. Available at: https://www.unesco.org/reports/
wwdr/2022/en/agriculture [Accessed 19th May 2024].

Water Policy Vol 27 No 4, 499

Downloaded from http://iwaponline.com/wp/article-pdf/27/4/477/1558816/wp2025260.pdf
by guest
on 03 June 2025

http://dx.doi.org/10.1007/s11135-021-01152-4
http://dx.doi.org/10.1007/s11135-021-01152-4
http://dx.doi.org/10.2166/wp.2017.159
http://dx.doi.org/10.1007/s10040-020-02179-x
http://dx.doi.org/10.1163/18763375-00901005
http://dx.doi.org/10.1007/s10040-023-02717-3
http://dx.doi.org/10.1007/s10040-023-02717-3
http://dx.doi.org/10.3390/su12156192
http://dx.doi.org/10.3390/su12156192
http://dx.doi.org/10.1073/pnas.2024221118
http://dx.doi.org/10.1257/jep.5.1.97
http://dx.doi.org/10.2166/wp.2014.188
http://dx.doi.org/10.2166/wp.2014.188
http://dx.doi.org/10.1016/j.scitotenv.2015.11.045
http://dx.doi.org/10.1016/j.scitotenv.2015.11.045
http://dx.doi.org/10.1080/07448481.2014.963108
http://dx.doi.org/10.1080/07448481.2014.963108
http://dx.doi.org/10.1007/s10668-018-00307-y
http://dx.doi.org/10.3390/w14010131
http://dx.doi.org/10.1016/j.gsd.2020.100521
http://dx.doi.org/10.1002/(SICI)1098-240X(199810)21:5%3C467::AID-NUR9%3E3.0.CO;2-L
http://dx.doi.org/10.1177/1043463110377299
http://dx.doi.org/10.1177/1043463110377299
http://dx.doi.org/10.1111/j.1541-0072.2010.00397.x
http://dx.doi.org/10.1111/j.1541-0072.2010.00397.x
http://dx.doi.org/10.1111/psj.12361
http://dx.doi.org/10.1111/psj.12361
http://dx.doi.org/10.2166/wp.2024.285
http://dx.doi.org/10.2166/wp.2024.285
https://www.unesco.org/reports/wwdr/2022/en/agriculture
https://www.unesco.org/reports/wwdr/2022/en/agriculture


Vijeh, M. R. & Miri, M. (2017) The Water proceedings in The commission on the status of groundwater: challenges and
solutions, Journal of Researches Energy Law Studies, 1 (3), 149–168. (In Persian).

Watkins, C. & Westphal, L. M. (2015) People don’t talk in institutional statements: a methodological case study of the
institutional analysis and development framework, The Policy Studies Journal, 44 (S1), S98–S122.

First received 16 September 2024; accepted in revised form 28 March 2025. Available online 16 April 2025

Water Policy Vol 27 No 4, 500

Downloaded from http://iwaponline.com/wp/article-pdf/27/4/477/1558816/wp2025260.pdf
by guest
on 03 June 2025


	Diving deep into legal layers: institutional grammar's insight into Iran's groundwater laws
	INTRODUCTION
	CONCEPTUAL BASIS FOR THE IG
	IG APPLICATIONS: DISENTANGLING NORMS AND RULES IN ENVIRONMENTAL RESEARCH
	CODING PROCEDURE
	FINDINGS
	Overview of all ADICO components
	Attribute component
	Aim component
	Condition component
	Deontic and Or else components

	DISCUSSION
	CONCLUSION
	FUNDING
	DATA AVAILABILITY STATEMENT
	CONFLICT OF INTEREST
	REFERENCES


