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Executive Summary

This report examines water management policies and the political ramifications of 
water scarcity in Iran, Iraq, and the six states of the GCC: Bahrain, Kuwait, Oman, 
Saudi Arabia, the United Arab Emirates (UAE), and Qatar. It explores how Gulf regimes 
leverage water to make their citizens acquiesce to political disempowerment—
the “social contract” that, in one way or another, defines the political systems 
throughout the region. The increasing scarcity of water in these countries will likely 
impact this relationship between governments and their citizens.

All eight countries analyzed in this study face the  strong possibility of severe 
water shortage in the immediate future. Still, their water consumption per capita 
is significantly higher than the world average. All of the mentioned countries have 
naturally low water availability, a problem exacerbated by population growth, 
modernization, and questionable water management.

The countries’ water policies, which typically include generous subsidies for water 
use, have led to wasteful water consumption in all sectors of society. However, 
these subsidies form an integral part of these nations’ social contracts. In exchange 
for the provision of free or low-priced water, among other necessities, the citizens 
avoid challenging the ruling regimes.

Developments in recent years indicate that the cheap water policies that help sustain 
the social contract for GCC states must change. The region’s governments will find it 
difficult to continue to provide cheap water without raising taxes or prices. This has 
been amply illustrated by the history of recent attempts to introduce subsidy and 
water tariff reforms to reduce wasteful water consumption in the GCC countries. 
In Iran and Iraq, on the other hand, the governments have failed to meet their 
obligation to provide their citizens  with water and face growing discontent and 
protests from their citizens.

An analysis of national case studies shows that all the GCC states have similar water 
availability trends, management, tariffs, and subsidies. Rising water consumption has 
led all GCC states to increasingly rely on desalination to meet their rapidly growing 
water needs. Though desalination is an important part of GCC states’ current and future 
water production, its adverse environmental impact, high energy intensity, and high 
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production costs threaten the technology’s future viability. All the GCC countries have 
introduced, or attempted to introduce, some type of water subsidy or tariff reform, 
with differing responses from citizens. In cases where reforms have been introduced 
unexpectedly, discontent among that country’s citizens has often followed.

Even in states that have passed limited reforms, water prices remain very low, leading 
to continued wasteful consumption. Iran and  Iraq show how inadequate water 
management leads to widespread water shortages and threatens to strain the social 
contract more than any reactions to water reform policies in the GCC states. When 
Iran and Iraq have failed to provide their citizens with water, widespread protests 
have often followed, leading to calls to overthrow or change the current regimes.

The analysis in this report suggests  that the GCC states, Iran, and Iraq should swiftly 
implement suitable water management and policy reforms. Although countries 
have been hesitant to change course due to the strains it might cause to state-
society relations, failure to do so will likely lead to even worse consequences.This 
report suggests five major recommendations for the GCC states, Iran and Iraq:

• Limit water usage in all parts of the economy,
• Make desalination more environmentally friendly and efficient while ensuring 

access to water through other sources.
• Monitor, regulate, and in many cases restrict the extraction and use of groundwater.
• Embrace and further develop wastewater treatment technologies.
• Upgrade existing water infrastructure to avoid leakage, seepage, and unfair access.
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Introduction

The governance structures of the six Gulf Cooperation Council (GCC) states are all, 
to differing degrees, built on a social contract wherein vast oil wealth has allowed 
the governments to provide their citizens with social welfare, commodities, and 
basic services in exchange for an absence of political rights(1). In Iran, during the 
early years of the revolution, Grand Ayatollah Ruhollah Khomeini promised to 
create a similar system where oil wealth would be distributed to the people. In Iraq, 
the government has used oil revenues to support a bloated public sector and pay 
off patrons. So far, the GCC countries’ social contracts remain intact, while those of 
Iran and Iraq have been placed under considerably more strain. With wealth built 
on finite fossil fuel resources, the GCC states have tried, so far without sufficient 
success, to prepare for the eventual depletion of their main source of income 
through economic diversification initiatives, modernization, market reforms, and 
investments in sovereign wealth funds (2). Iran and Iraq have similarly failed to 
make much of the more necessary reforms, and this failure, in combination with 
geopolitical struggles and conflicts, further undermines their ability to diversify their 
oil-dependent economies. They face increasing protests as supplies of basic services 
and commodities fall behind demand (3). Although research into the ramifications 
of a declining oil market and the depletion of fossil fuel resources on the social 
contracts of the GCC states, Iran,  and Iraq has been conducted(4), another rapidly 
depleting resource in these countries has received less attention: water.

Water is fundamental to sustaining human lives and societies, and water availability 
has often dictated where civilizations historically developed (5). The availability of 
fresh ground and surface water significantly influences a nation’s environment, 
economy, and development. Without it, human health and prosperity will rapidly 
decline (6). The Gulf countries are some of the most water-scarce nations globally, 
with an annual average per capita availability of 500 m3 for the GCC states, 1157 
m3 for Iran, and 2393 m3 for Iraq, compared to the world average of 6000 m3 (7). 
Simultaneously, all these Gulf countries have among the highest per capita water 
consumption in the world (8). As a result, the GCC states, Iran, and Iraq often meet 
theirwater needs by going beyond sustainable usage, threatening the long-term 
supply of water in these countries (9). Recent socio-economic developments, such 
asvast population growth, increasing urbanization, modernization, and agricultural 
expansion, indicate that historical ways of  adapting will not be enough and will, 
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on the contrary, place significant constraints on the Gulf’s water resources and its 
citizens (10). While current water stresses in the Gulf countries are severe, future 
scenarios show even more worrying trends. By 2040, half of the Gulf countries 
are estimated to lead the world in water scarcity, while the remaining four will be 
among those places with extremely high water stresses(11).

Ever-increasing water consumption combined with low water availability lie at the 
root of the Gulf’s water crisis. This crisis is further exacerbated by heavily subsidized 
water prices for both citizens and firms. In the GCC states, Iran and Iraq, water 
subsidies amount to between 0.7 to 2.4 percent of GDP and serve as an essential 
part of the countries’ social contracts. While the GCC states have remained hesitant 
to increase water prices in their countries, Iran, and Iraq show how failing to 
implement good waterpricing reforms and adopt sustainable water management 
techniques threatens the stability of their countries.

This report aims to address the aforementioned research gap by systematically 
analyzing the water management policies utilized by the six GCC states, Iran, and 
Iraq to identify how decisions concerning water impact the countries’ respective 
social contracts.

This publication begins by explaining the distinct water management trends in the 
Gulf; it then outlines how water scarcity impacts Gulf countries’ respective social 
contracts. Subsequently, the article elaborates on water trends and water policy 
in each country with an analysis of how changes to water policies, or increasing 
water shortages, impact the social and political situations of each country. Lastly, 
this report discusses findings and the future implications of different water policy-
scenarios, offering relevant policy and management recommendations.

Despite differences in the water crises confronted by the GCC and Iran and Iraq, 
regional patterns and trends persist. All countries are water-stressed and face 
recurring droughts and water shortages. Their groundwater levels are highly strained 
and might face depletion within a few decades. To overcome water limitations, GCC 
states employ desalination, a technology that comes with its own shortcomings, 
including high energy use, financial costs, and environmental degradation. Iran and 
Iraq have, on the other hand, often implemented water management decisions 
that result in unequal distribution among the population. Both have failed to adapt 
to the rapidly increasing water scarcity their countries face. Wastewater usage 
remains low across all Gulf states, although the GCC states are showing a greater 
willingness to build wastewater treatment infrastructure, especially Saudi Arabia. 
For fear of breaking the social contract, most Gulf countries have strongly opposed 
drastic reforms to existing water policies. Developments in Iran and Iraq, however, 
have already led to what can be considered a breaking point of the two countries’ 
social contracts.
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Since the Gulf region is an incredibly unique political, social, and cultural environment, 
this regional-focused research is essential to understanding the Gulf countries’ 
particular water situation, exploring how water reforms have and might continue to 
impact the region, and demonstrating what might await the Gulf countries if water 
reforms are neglected.
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General Water Management 
Trends in the Gulf

The GCC, Iran, and Iraq all have very high water withdrawal rates per capita. Since 
water usage outstrips its annual renewable availability in most Gulf states, most 
countries have tapped into their non-renewable groundwater aquifers (12). As a 
result, groundwater abstraction faces medium to extremely high stresses in Gulf 
countries (13). Climate-induced low rainfall and frequent droughts make the 
situation worse. The GCC countries’ estimated groundwater recharge rate averages 
5.3 billion m3 per year, while the exploitation rate hovers at 27.8 billion m3 per year 
(14). Iraq now ranks 21st among countries with the highest groundwater depletion 
globally, while Iran’s annual abstraction rate is 55 billion m3 per year with an annual 
recharge rate of about 45 billion m3 per year (15).

The main reason for such vast and rapid groundwater depletion is its often 
unregulated and uncontrolled nature (16). Besides the vast abstraction of ground- 
water, the quality of the Gulf’s groundwater resources is deteriorating because 
of human-induced activities, such as landfill seepage, seawater intrusion, and 
agricultural and industrial activities that generate large-scale pollution. As a result, 
many groundwater reservoirs in the Gulf states are now polluted with heavy metals, 
lead, pesticides, and landfill leachate contaminants (17).

Among the GCC states, the favored solution to growing water demand has been 
the desalination of seawater (18). Current estimates suggest that the GCC countries 
have desalination capacities of 11 million m3 per day, with 213 actively operating 
plants and an additional 51 planned or under construction (19). Two of the most 
prominent desalination contributors in the region are Saudi Arabia and the UAE, 
respectively accounting for 45 percent and 22 percent of total GCC desalination 
capacity (20). Even as desalination rates doubled in the last decade, the increased 
capacity has still not kept up with the continuously growing demand for water in 
the region (21). Furthermore, desalination presents severe challenges that Gulf 
countries must deal with. Building desalination plants, taking up sea- water, and 
discharging untreated brine back into the sea negatively impacts local marine 
ecosystems, disturbing fishing activities and undercutting marine-driven tourism 
(22). In addition, desalination activities are extremely energy intensive, requiring 
approximately 4 kWh/m3. Many GCC countries are diverting a greater share of 
energy resources towards the production of desalinated water, creating severe 
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strains on national budgets (24). Still, the Gulf countries’ growing populations and 
economies drive the construction of desalination plants in coastal areas to supply 
the ever-increasing water demand of the region (25).

Since the Gulf countries generally use high amounts of water per capita, collecting, 
treating, and reusing water serves as an opportunity to optimize water management 
in the region. Among GCC states, approximately 84 percent of collected wastewater 
is treated to a high level, but only 44 percent is reused. Meanwhile, Iran only uses 
25 percent of treated wastewater, and Iraq less than one percent (26). There are, 
therefore, significant opportunities to expand wastewater treatment and usage 
across the Gulf.
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Water Scarcity
and the Gulf Social Contract

The Gulf’s hot and dry climate, growing cosmopolitan societies, and generous 
state subsidies have created a culture of extremely high water consumption in the 
region, especially when compared to its total water availability (27). Gulf countries 
have begun to depend excessively on non-renewable aquifers, renewable water 
resources, and expensive desalination to supply their citizens (28).

Very low water prices now constitute an essential part of the Gulf state social 
contract; Gulf citizens expect their governments to provide a continuous and 
ever-growing supply of fresh water (29). This, in turn, has led consumers to take 
water for granted, leading to excessive demand (30). In return for free or heavily 
subsidized water, among other basic services and utilities, Gulf citizens tend not to 
challenge the power and decisions of the ruling elite (31). However, with increasing 
water scarcity, and the urgent need to reform old water policies and management 
systems, these social contracts risk being ripped apart.

Two particularly concerning water-related shifts are unfolding in the Gulf. First, 
the relative distribution of power between the state and its citizens could shift if 
governments are forced to rewrite the social contract by, for example, increasing 
taxes to uphold their obligations (32). This is increasingly seen in the GCC states, 
where governments are implementing or contemplating water subsidy and tariff 
reforms since current water prices are not sustainable (33). The social contract can 
also be damaged if the governments fail to provide expected services (34). This 
experience is seen in Iran and Iraq, where the governments have largely failed 
to provide adequate usable water to various regions in the respective countries, 
leading to mass protests (35).

Faced with rapidly increasing water stress, the Gulf countries will eventually be 
forced to change their water policies. Policy-oriented discussions of water scarcity 
in the Middle East focus on cutting water subsidies but rarely explore practical ways 
that do not exacerbate politically sensitive issues (36).

Exploring current trends regarding water management, water policies, and social 
and political responses to reform efforts is therefore of great importance. If Gulf 
governments significantly restrict water usage to delay depletion, that could lead to 
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water shortages in the near future that will strain, if not break, the social contract 
between the ruling elite and citizens (37). Additionally, subsidies for the residential 
sector can be difficult to reform because governments benefit politically from 
keeping low water prices in place (38). At the same time, reforming agricultural 
subsidies to save water will change both the type and price of food production and 
likely provoke substantial reactions from farming communities (39). Nevertheless, 
Gulf governments realize that they need to change their current water management 
practices and reduce water consumption, even though water policy reforms might 
create significant political strains (40). The issue remains highly contested. 
If changes are poorly implemented, they will severely undermine social contracts 
in various countries. However, we have seen the alternative to poorly conceived 
reforms in Iran and Iraq, where water shortages and protests against them are now 
an enduring part of the political landscape (41/42). Therefore, Gulf nations now 
face a choice between decreasing water subsidies for the long-term benefit of their 
citizens, risking immediate popular anger, or maintaining high water subsidies, 
pacifying citizens in the short-term but risking severe future consequences.
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Country Specific Trends

 4.1. Bahrain

The Kingdom of Bahrain is one of the smallest Gulf countries. Bahrain has faced 
increasingly high temperatures and evaporation rates as well as depressed, irregular 
rainfall. Bahrain’s estimated water loss from water evaporation and water vapor from 
plants is 1850 mm per year, while annual rainfall is only around 80 mm per year (43). 
In other words, while Bahrain’s surface loses a depth worth of approximately 1850 
mm per year, rainfall only recovers 80 mm of that water each year, leading to great 
deficits in the country’s water budget.

The country’s rapid population growth has strained Bahrain’s already limited water 
resources. Bahrain’s population grew from approximately 140,000 in 1959 to 1.5 million 
in 2018— a tenfold increase over only 60 years (44). This rapid population growth, 
combined with high water consumption per capita, modernization, and urbanization, 
has depleted the country’s water availability from 523 cubic meters (m3) per year per 
person in 1970 to less than 100 m3 in 2010 (45). Bahrain’s renewable water resources 
allow for 77.64 m3 of water per capita to be withdrawn per year; however, current 
yearly per capita water withdrawal rates are 390.7 m3 (46). Agriculture accounts for 
approximately 33 percent of this water withdrawal, while industry accounts for three 
percent and municipalities 64 percent (47). With current population growth and high 
water withdrawal, the kingdom’s per capita freshwater availability could fall by more 
than half in the next two decades (48).

Bahrain’s unsustainable water usage is rooted in its immediate focus on meeting 
its rapidly increasing water demand, without consideration for long-term water 
management techniques, conservation efforts, or efficient water usage policies (49). 
This has led to excessive groundwater pumping and the depletion of natural springs and 
groundwater resources (50). Besides increasing depletion, prolonged exploitation of 
the country’s local water resources has led to seawater intrusion, causing deterioration 
in water quality from high salinization levels in the country’s groundwater reservoirs 
(51). The impact of decreasing freshwater levels and quality has led Bahrain to 
produce 241,900,000 m3 of desalinated seawater per year (52). More than half of the 
country’s municipal water needs, the largest water sector in Bahrain, are met through 
desalination, while the rest comes from groundwater abstraction (53).
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Bahrain’s water desalination practices are highly energy-intensive, and the cost 
of the fuel and chemicals used in desalination treatment processes has grown 
significantly (54). Furthermore, desalination creates substantial issues for the 
country’s marine environment due to the discharge of highly saline brine water 
and other chemical pollutants from its desalination plants (55). The degradation of 
Bahrain’s marine environment undermines the quantity and quality of sustenance 
marine life provides to Bahrain’s people (56). High energy usage, high costs, and 
increasing marine pollution therefore raise questions about the long-term sustain- 
ability of desalination in meeting Bahraini citizens’ water needs.

Wastewater treatment and reuse is one potential way for Bahrain to reduce its 
groundwater abstraction and reliance on desalination. The Gulf country currently 
collects and treats 148,200,000 m3 of municipal wastewater, but only recycles 
39,200,000 of it (57), indicating that the country has vast potential for implementing 
treated wastewater reuse programs. However, Bahrain’s water treatment plants 
need to be further improved, since its sewage treatment plants currently release 
substantial amounts of pollution, including nitrogen and phosphorus (58). This 
pollution creates further issues for Bahrain’s marine environment, since coastal 
reclamation has restricted water circulation in many bays, leaving the country 
highly vulnerable to continuous sewage effluent discharge (59). This discharge, 
combined with pollution from desalination, plastic pollution, chemical pollution 
from industries, and periodic oil spills represents a significant danger to Bahrain’s 
marine environment(60).For centuries, many Bahraini citizens have depended 
on the country’s marine environment to sustain their livelihoods (61). Bahrain’s 
government acknowledges that fishing and related professions serve as a core of 
the country’s food security (62). Without water management and price reforms, 
Bahrain will continue to degrade its water resources, which will lead to increasing 
water scarcity and undermine many Bahraini citizens’ livelihoods.

Public officials, such as the Minister of Energy Suhail Mohammed Al Mazrouie, and 
academics have complained that Bahrain’s low water tariff—averaging $0.15 per m3 
of water—leads to excessive water use while constituting a large financial burden 
for the government (63). To address this issue, the government raised water tariffs 
in February 2016 for expatriates and for citizens who own more than one residence 
(64). However, for the majority of the population, especially citizens, high subsidies 
remain. Subsidies directed towards Bahrain’s Water Authority amounted to 315.7 
million Bahraini dinars ($837million) in 2015 and 2016 and constituted approximately 
0.7 percent of the country’s GDP (65). Along with the BD325.5 million ($860 million) 
subsidy for electricity, Bahrain’s water subsidies are the largest expenditure on the 
government’s subsidy list(66).

Thus far, attempts by the Bahraini government to change its water policies have been 
stymied by existing political concerns following the suppression of Bahrain’s 2011 
pro-democracy protest movement during the ArabSpring.Further subsidy reforms 
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were scrapped in 2019, as authorities worried that they could incite more unrest in 
the kingdom (67). Drastic moves to change Bahrain’s social contract could undermine 
the already diminished popularity of the country’s Sunni Muslim monarchy and 
strengthen support for the Shi’ite-led opposition (68). As acknowledged by the 
Bahraini government in 2019, attacking the government for cutting water subsidies 
could serve as a way for the opposition to gain popular support (69). Rumors 
surfaced in recent years that Bahrain would stop or reform its water subsidy system 
by 2022 (70). However, according to Bahrain’s 2021-2022 national budget, water 
subsidies for Bahraini households have remained unchanged for 2021 and 2022 
(71). The Bahraini government has thus far vigorously denied any rumors that the 
government subsidy for water will be curtailed or eliminated in 2022 (72). Many 
Bahrainis are aware of the water scarcity issues the country faces, but comparatively 
few have been willing to implement devices or adopt techniques to conserve water 
(73). Any effort at systemic reform would likely be met with resistance from Bahraini 
citizens, as Manama is undoubtedly aware (74). Nonetheless, with growing water 
scarcity issues in Bahrain, the country must sooner or later address its high-water 
consumption.

The issues of water scarcity notwithstanding, Bahrain’s economy, which depends on 
tourism, aid from its richer neighbors, and energy exports, has suffered greatly due 
to the impacts of the COVID-19 pandemic (75). Bahrain’s public debt soared to 133 
percent of GDP in 2020, up from 102 percent in 2019 (76). This reality has forced 
the country to introduce new taxes and spending cuts to remain solvent (77). 
Continuing to meet high water demand through costly subsidies and 
economically inefficient desalination will do little to improve Bahrain’s economic 
situation. Furthermore, Bahrain is likely to lose further revenue due to the 
negative environmental impacts of depleting water resources and desalination 
on food, pearl, sand, fishing, and tourism sectors (78). In spite of public 
opposition to water reforms in Bahrain, and their potential to undermine the 
country’s social contract, reforming the country’s water management policies 
will be needed to mitigate worse socio-economic impacts of water scarcity 
and soaring costs of water production. 
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4.2. Kuwait

Kuwait is another relatively small Gulf country with an extremely arid climate (79). 
It experiences extreme water scarcity, with an annual evaporation rate (3000mm) 
thirty times greater than its annual rainfall (100mm) (80). Like Bahrain, Kuwait has 
experienced a high population growth rate of 3.7 percent per year; its population 
ballooned from 2.26 million to 4.24 million between 1998 to 2015. Its population is 
projected to reach 7 million by 2030, further straining the country’s water resources. 
Kuwait is also one of the world’s highest domestic water consumers per capita (81). The 
country’s annual renewable water resources amount to only 4.931 m3 per capita, while 
its water withdrawal rate is 308.2 m3 (82). Of this, agriculture intakes approximately 62 
percent, industry 2 percent, and municipalities 36 percent (83).

Kuwait’s groundwater is mostly brackish and unsuitable for drinking, and is therefore 
primarily used for irrigation, livestock, and landscaping (84). The combination of few 
renewable water resources and high water usage has burdened Kuwait’s groundwater 
resources (85). Due to the lack of laws restricting groundwater usage in the country, 
Kuwait’s groundwater has declined with excessive exploitation (86). Making matters 
worse, the declining level of groundwater in Kuwait has further worsened its quality 
(87).  To meet its growing population’s water needs, Kuwait produces 420 million m3 
of desalinated water per year (88). Like Bahrain, Kuwait collects and treats a relatively 
high share of its wastewater — 289 million m3 per year — but only directly reuses 
78 million m3 of the treated wastewater, leaving room for an expansion in reusing 
wastewater to meet the country’s needs (89).

Kuwait’s economic and industrial development has mainly occurred around its coastal 
areas. This industrialization has led to the discharge of a wide range of contaminants 
into the marine environment, including brine from desalination plants, nutrients from 
domestic sewage, metals, and other pollutants from Kuwait’s manufacturing, oil, and 
gas industries. (90). Although Kuwait’s contamination levels remain relatively low 
compared to other industrialized regions, it still suffers from widespread contamination 
that is expected to increase with population growth, larger water withdrawals, and 
increased pollution levels (91). Fishing, a part of Kuwait’s cultural heritage, is threatened 
by deteriorating fish quality as a result of pollution, and overall fish catch has been 
decreasing in recent decades (92). In addition, water pollution threatens Kuwait’s 
growing tourism industry through degradation of the local environment and tourist 
hotspots (93). Therefore, leaving aside environmental concerns, lack of adequate water 
management and increasing pollution from desalination and insufficient wastewater 
management have the potential to endanger these two important sectors of the 
Kuwaiti economy.

A major issue driving Kuwait’s unsustainable water use is its highly subsidized water 
rates, allowing citizens to use huge amounts of water at low costs and failing to punish 
wasteful consumption (94). Kuwait’s high subsidies have led to a low water tariff of 
approximately $0.58 per m3 of water (95). Kuwait’s water subsidies for its citizens have 
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remained at around 90 to 92 percent for over a decade (96). High subsidies have helped 
foster political support for the ruling Al-Sabah family in the country (97). On occasion, 
water subsidies in the country have been as high as 2.4 percent of Kuwait’s GDP (98) 
and are projected to increase to 10 percent of the country’s GDP in the near future if 
current trends persist (99). A main driver of the costly water subsidy rates is the high 
construction and operating costs of desalination plants, which force the government to 
spend more money on water subsidies to keep water prices low. The future construction 
and operating costs of desalination plants are estimated to increase by 75 percent above 
their current level, further complicating the government’s current approach (100).

With water costs increasing for the government, Kuwait has attempted to reform its 
water policies. In March 2017, the country announced a water tariff reform, which took 
effect in August 2017 (101). The reform increased water costs for residential investment, 
commercial, and recreational activity by 150 percent; it also raised government water 
prices by 400 percent, agriculture and industry prices by 56 percent and agricultural 
and industrial producer prices by 200 percent (102). However, the reform did not 
increase residential water prices (103).

Another factor that drives Kuwait’s unsustainable water usage is its agricultural sector, 
which receives enormous subsidies from the Kuwaiti government despite unfavorable 
climate and environmental conditions (104). The ability of farmers to pump groundwater 
without limitation or regulation leads to both depletion of local water resources and 
the eventual abandonment of several farming areas (105).

Increasing water efficiency in Kuwait could allow the country, with existing capacity, to 
meet its future water needs. To do this, the country needs to lower its subsidies and 
adopt realistic water pricing (106). However, water conservation is not perceived as 
an urgent necessity. Even among environmentally conscious Kuwaiti citizens, water 
conservation rates are very low (107). Drastically changing water usage and pricing 
policies might therefore create severe political repercussions, especially since the 
Kuwaiti government has traditionally fostered political support through subsidizing 
basic commodities (108). Attempts by Kuwait’s government to cut high water subsidies 
has consistently generated backlash from the country’s citizens, forcing it to halt or 
weaken various attempts at realistic water pricing (109).

For many people in Kuwait, paying for water is not an issue of financial resources, and 
increased water prices would not hurt Kuwaiti citizens. Instead, low water prices are 
perceived as an issue of fairness; many Kuwaitis believe that all citizens have a right to 
water; paying for it is seen as unfair, even if doing so would not strain their financial 
resources (110). In such a context, dramatically changing water prices might severely 
weaken Kuwait’s social contract. Nonetheless, as in other GCC states, leaving water 
prices unchanged could create even larger long-term issues, such as future high costs 
of producing water, reduced income from the marine environment, and a potential 
water crisis (111).
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4.3. Oman

Like the rest of the countries surrounding the Gulf, Oman’s climate is extremely arid, 
with low precipitation, high temperatures, and high evaporation rates, making the 
country naturally water-scarce (112). In 2016, Oman had a population of 4.4 million, 
with expatriates representing 45 percent of the total population, and an average 
yearly population growth rate of 5.6 percent (113). With its already scarce water 
resources, Oman’s rapid population growth, accompanied by economic growth 
and increasing water consumption, has created immense pressure on local water 
resources in recent years (114). Per capita, Oman’s renewable water resources are 
300 m3, while its current annual water withdrawal rate is 401.2 m3 (115). Most 
of this water withdrawal (86 percent) is from agriculture, while industries and 
municipalities each constitute seven percent (116). Residential water use is expected 
to nearly triple by 2025, from 215 million m3 in 2011 to 630 million m3 (117).

Conventional water sources supply 87 percent of Oman’s water use. Of this, 94 
percent comes from groundwater reservoirs (118). Between 2000 and 2011, 
agricultural demand increased at an annual rate of 3.3 percent, burdening 
groundwater resources. Oman’s water deficit increased from 285 million m3 in 
1990 to 316 million m3 in 2011 (119). In addition, significant amounts of seawater 
are now flowing into Oman’s aquifers each year, and approximately 23,000 farms 
have become too saline to remain productive. Fresh groundwater reservoirs are 
increasingly experiencing pollution from seawater intrusion in the coastal aquifers 
(120). Even though the Omani government has attempted to build recharge dams, 
less than 10 percent of rainwater is captured into aquifers, diminishing the prospects 
for recharging local water reservoirs (121).

With the increased depletion of groundwater resources in Oman, the country 
has expanded its desalination capabilities, producing approximately 700,000 m3 
of water per day and providing 90 percent of residential water (122). Although 
Oman has a relatively low desalination rate compared to other GCC countries 
(153), its desalination costs are relatively high. (123). With some of the weakest 
public finances in the Gulf region, Oman remains vulnerable to oil price swings. 
The Sultanate suffered a severe economic downturn from the COVID-19 pandemic, 
raising questions about the feasibility of a costly solution, such as desalination, to 
its water scarcity issues (124). Furthermore, Oman’s desalination plants discharge 
large amounts of waste into coastal environments in the form of brine and other 
environmentally damaging substances (125).

Many Omanis make their livelihoods from fishing and touristic activities, and 
the country plans to make coastal development a major aspect of the country’s 
economic diversification initiative (126). The negative environmental consequences 
of desalination and other types of pollution are threatening fisheries and tourist 
sites and could hinder the country’s future economic growth (127).
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For decades, Oman has tried to proactively mitigate its large water footprint. In 
1991, the country adopted a National Resources Plan, calling for the reduction 
of 215 million m3 of groundwater abstraction through modernizing irrigation 
systems, incentivizing the cropping of winter vegetables instead of date palm trees, 
implementing suitable tariff systems, and reusing municipal wastewater (128). 
However, although the plan was progressive, Oman’s water prices have barely 
changed since 1980, and with a current water tariff of $1.35 per m3 of water, Oman’s 
hefty water subsidies, which cost $314 million per year in 2012 and have increased 
by an average of six percent per year since then, constituted approximately 0.4 
percent of the country’s GDP in 2015 (129). The water subsidies cover on average 
two-thirds of individual water costs and extend to almost all water consumers in 
Oman, regardless of the category of consumer (130).

With mounting pressure to reform its subsidy system, Oman’s public, private, and 
industrial sectors experienced a 17 percent increase in water prices in 2016 (131). 
However, the residential sector was exempted from the subsidy reform (132). As a 
result of the COVID-19 pandemic and the economic slowdown that followed, the 
sultanate announced that it would reform its entire subsidy system (133). However, 
eliminating water subsidies in Oman altogether would lead to an immediate 195% 
increase in the price of water. Such a rapid increase in water prices would not be 
politically feasible (134). Instead, Oman plans to overhaul its water subsidy system in 
a planned manner over five years, with new water tariff structures implemented from 
January 1, 2021 onwards (135). To cushion the potential negative impacts of water 
subsidy reform, the government created the National Subsidy System to protect citizens 
that were perceived to be the most vulnerable to price shifts (136). As a result of this 
careful planning, the Omani government has largely avoided inciting backlash from 
its citizens or political figures against the subsidy reform program. Although changing 
subsidies in autocratic countries without significant checks on a ruler’s power might 
severely strain the social contract between the ruling elite and the citizens, Oman’s 
focus on making long-term changes and providing adequate information about the 
intended impact and timeline of reforms seems to have yielded positive results.

Attempts to modernize Oman’s agriculture sector have been markedly less 
successful. Only 39 percent of all cropped areas have modern irrigation systems, 
while water-intensive crops, such as date palms and forage crops, continue to 
dominate its agricultural production (137). Seventy-nine percent of cropped 
areas in Oman are allocated to water-intensive crops (138). A key reason for this 
is that while residential water consumption has been subjected to price reform, 
water continues to be free for farmers, incentivizing lucrative but water-intensive 
agricultural production (139).

Moreover, although the country’s 1991 National Water Resources Master Plan 
insisted on the monitoring of groundwater abstraction, this vital recommendation 
has not been implemented due to technical issues and the unwillingness of the 
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government to force farmers to adopt abstraction quotas (140). Since 
agriculture represents 86 percent of the country’s groundwater withdrawal, 
Oman has shown a reluctance to decrease the water subsidies for the country’s 
largest water user. Cultural factors have also played a role. Although date palms 
are water intensive, date they are a traditional Omani food crop, on which many 
people depend to sustain their livelihoods (141). Reducing reliance on such an 
important crop could cause a severe strain on Oman’s social contract. However, 
leaving the issue unaddressed could lead the country to completely deplete its 
groundwater reservoirs.
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 4.4. Saudi Arabia

Saudi Arabia is one of the driest countries on Earth; it has no permanent rivers or 
lakes and boasts extremely high temperatures, an arid climate, and rainfall averaging 
114 mm per year (142). Despite this, Saudi Arabia has the third-highest per capita 
water consumption in the world (144). Domestic water demand in the country has 
increased with an annual growth rate of six percent, from 200 million m3 per year in 
1970 to 2063 million m3 per year in 2010, due to a surge in population, development 
in all sectors and a rapid increase in living standards (145). Like other Gulf countries, 
Saudi Arabia is naturally water-scarce and has experienced rapid population growth 
in recent decades. Its population grew from four million in 1960 to 32.5 million 
in 2018, an eight-fold increase (143). Per capita, the Kingdom has an annual 73.5 
m3 renewable water rate and a water withdrawal rate of 705.4 m3 (146). Of this, 
about 82 percent of the country’s water withdrawal comes from agriculture, four 
percent from industries, and 14 percent from municipalities (147). The country’s 
water demand stands at an estimated 25.29 billion m3 annually and is expected to 
increase slightly to 25.79 billion m3 by 2025 (148).

The only reliable water source inside Saudi Arabia is its groundwater; it has between  
259.1–760.6 billion m3 in non-renewable reserves with an effective annual recharge 
rate of 886 million m3 (149). With such a low annual recharge rate, the Kingdom’s 
chronic water shortage problem has led demand to far exceed sustainable supplies 
from both conventional and non-conventional water resources. The government 
has bridged this gap through the extensive extraction of groundwater (150). 
Unsustainable water management in the agricultural sector, combined with high 
water consumption, has pushed Saudi groundwater levels to the point of total 
depletion (151). Furthermore, human activities have caused widespread pollution of 
the country’s groundwater through heavy metals contamination and high volumes 
of seawater and sewage water intrusion (152).

To meet its growing water demand, Saudi Arabia produces 2.778 billion m3 of 
desalinated water yearly, accounting for 22 percent of global production (153). As of 
2019, 60 percent of the Kingdom’s water came from desalination, while nonrenewable 
groundwater constituted most of the remaining share (154). However, as with the 
other Gulf countries that rely heavily on desalination and have large desalination 
facilities, the technology does not come without side effects. Desalination activities 
in Saudi Arabia generate heavy metal pollution and brine discharge that damage the 
environment (155). Such impacts can have severe negative implications for marine 
biodiversity in the country (156). Fisheries are important for the Kingdom’s food security, 
and the employment and revenue created by fisheries provides a source of stability 
and economic diversity (157). Therefore, damaging Saudi marine biodiversity through 
desalination activities to meet the country’s growing water demand might have severe 
adverse implications. Furthermore, desalination takes up nearly 20 percent of Saudi 
Arabia’s total energy budget, representing a large economic cost for the country (158).
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Although it relies heavily on desalination and groundwater resources, Saudi 
Arabia is increasingly focused on expanding its municipal wastewater treatment 
facilities. It currently treats 1,600,000,000 m3 of municipal wastewater each year 
and recycles 254,000,000 m3 (159). As of 2019, the kingdom had 204 wastewater 
treatment plants and boasted the third-largest water reuse market in the world 
(160). The country has successfully used treated non-potable wastewater for crop 
irrigation, watering green spaces in cities, and reuse in industries; by 2025, the 
kingdom aims to reuse 100 percent of urban wastewater (161). However, even at 
full implementation, treated wastewater would continue to constitute a small part 
of Saudi Arabia’s total water needs due to its high water consumption (162).

Saudi officials have acknowledged the country’s water scarcity issue, describing the 
country’s high per capita water consumption as a major concern for the country’s 
future stability, while also acknowledging that desalination would not be a viable 
solution since it requires eight times more energy than groundwater projects (163). 
Although the Kingdom has a very low water tariff of $0.03 per m3 of water, and 
water subsidies constitute 1.7 percent of the country’s GDP, Saudi Arabia has pursued 
the most stringent water policy reforms of the six GCC states (164). Prior to 1994, 
water had been completely free to use in the country; in 1994, a modest tariff was 
introduced (165). In December 2015, the Saudi cabinet realized that more aggressive 
water policy changes were needed and issued Decision No. 95, announcing a revised 
tariff structure that would apply to all citizens (166). As a result, water prices rose 
significantly for the first time, increasing by more than 400 percent for an average 
household in December 2015 (167). These reforms were expanded in 2016, with new 
tariffs implemented for the government, industrial, and commercial sectors (168).

Between 1974 and 2006, the government heavily subsidized the agricultural sector, 
resulting in a substantial increase in land cultivated for water-intensive crops (169). 
Facing worsening groundwater depletion, the Saudi government decided to phase 
out its subsidies for water-intensive crops; such measures have decreased total 
irrigation water demand (170). In early 2016, Riyadh continued its water subsidy and 
tariff reforms by ending subsidies for water-intensive crops, aiming to discourage 
wasteful water usage in agriculture (171). The government has also pursued the 
regulation of water usage at the farm level by installing water meters to assess 
how much water farmers use for crop irrigation (172). However, selling and billing 
water based on consumption levels has provoked backlash from farmers who are 
not ready to accept such changes (173).

Saudi Arabia has continued to make attempts to improve its water security. In March 
2019, the government launched a National Transformation Plan initiative—the 
National Program for Water Conservation (Qatrah)—which aims to meet the country’s 
Vision 2030 objective to preserve the country’s non-renewable water resources.  
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The initiative involves programs that engage with the private and public sectors 
to reduce consumption, plug water leaks with updated infrastructure and leak 
detection technology, and raise awareness about conservation among citizens to 
reduce wasteful consumption (174).

However, Saudi attempts to implement broad changes to its water pricing policies 
and improve water management have strained the kingdom’s social contract. 
Following the government’s abrupt water price increase in 2015, open criticism of 
its policies circulated widely on social media and even in some Saudi newspapers—
an unusual phenomenon, as discontent with the Saudi government’s decisions is 
rarely expressed in public (175). The development of social media has strengthened 
the public’s voice in Saudi Arabia, creating unprecedented opportunities to share 
information and encourage political engagement. This newfound connectivity and 
ability to discuss politics more privately online has led to higher expectations of 
government services in Saudi Arabia (176). Saudi social media users criticized the 
new price hikes of nearly 1000 percent as unfair and called for the resignation of the 
Minister of Water and Electricity, Abdallah al-Hussein (177). As a result, al-Hussein 
was replaced, and the new minister announced that a new, more modest water 
tariff would be developed (178). Such developments indicate that the Saudi social 
contract is shifting, since people are openly willing to express their views about 
what they perceive as adverse water policies, and those openly expressed views led 
to changes in leadership and law.

A large and tech-savvy youth population with the ability to organize itself better 
than previous generations will likely voice frustrations with future price changes 
(179). Still, with experts warning that the country might run out of water within a 
few decades without effective mitigation measures, the Saudi government must 
eventually deal with increasing water scarcity or risk a degradation of the social 
contract (180). No political calculation can change the fact that the price of water 
is unsustainable and must increase, no matter the short-term social and political 
consequences (181). The imminent depletion of water resources risks tanking Saudi 
economic growth (182); any profound slowdown risks creating unseen social and 
political upheaval in the country.
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 4.5. United Arab Emirates (UAE)

The climate of the United Arab Emirates (UAE) is also arid, with very high temperatures 
and humidity (183). As a result, it has very high evaporation rates and low levels 
of rainfall measuring approximately 160 mm annually (184). To further exacerbate 
existing water insecurity, the UAE’s population has grown at an astonishing rate in 
recent decades, soaring from just under 100,000 in 1960 to close to 10 million in 
2021 (185  ). This fast population growth is expected to continue, with the country 
projected to grow to 12 million people by 2030 (186). The UAE has some of the 
highest water consumption rates globally (187). The country has 15.81 m3 of annual 
renewable water resources per capita, while the current annual water withdrawal 
rateis421.4m3(188).The agricultural sector withdraws 83 percent of this water; the 
rest is used by industry (2 percent) and municipalities (15 percent)(189). Due to 
rapid population growth, modernization, and low water costs, the UAE’s freshwater 
consumption for agriculture increased from 720 million m3 per year to 3.3 billion 
m3 per year between 1982 and 2014, while domestic consumption of fresh water 
increased from 99 million m3 to 617 million m3 in the same period and is expected to 
grow an additional 30 percent by 2030 (190).

Such vast increases in water demand have led to widespread groundwater depletion 
throughout the country. Groundwater accounts for 51 percent of the UAE’s total 
water supply and is primarily used for irrigation purposes, including crop cultivation, 
landscaping, and forestry (191). However, only three percent of the country’s 
groundwater is freshwater, while 64 percent is brackish or saline (192). Since most of 
the rainwater in the UAE is lost through evapotranspiration, rainfall does not sufficiently 
recharge the groundwater (193). Furthermore, intense agricultural activities contribute 
to the degradation of groundwater quality in the UAE—especially in the eastern region, 
which suffers from widespread groundwater contamination (194).

With a depleting groundwater supply and low renewable water possibilities, the 
UAE has, like many other GCC states, resorted to desalination to meet its freshwater 
demands. Abu Dhabi desalinates 1.975 billion m3 of water per year (240) and has 
more than 70 desalination plants in operation (195). Thirty-seven percent of the 
UAE’s total water demand is met by desalination, and 96 percent of it is used for 
domestic consumption (196). However, as is the case in other countries dependent 
on desalination, the procedure’s high costs and significant brine discharge into the 
marine environment raise questions about its sustainability and the consequences 
of its expansion in the UAE (197). The uptake of water traps marine life, while the 
discharge of brine increases salinity in the coastal waters. In addition, chemicals used 
in the desalination treatment procedures release toxic pollutants into the sea (198). 
Furthermore, desalination activities create turbidity and generate water currents, 
forcing fish to migrate while damaging the marine environment and increasing the 
occurrence of algae, nematodes, and other tiny mollusks (199). Setting aside the 
adverse environmental impact of desalination, the process is also becoming costlier, 
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drawing its future viability into question (200). If current consumption patterns 
persist, experts expect that the UAE will need an extra 285 million m3 of desalinated 
water per year and 639 million m3 of groundwater yearly to meet the demands of its 
citizens and economy by 2030 (201).

Another opportunity for the UAE to meet its water demands is through treating and 
reusing municipal wastewater. The UAE currently treats 735,600,000 m3 of municipal 
wastewater and recycles 549,200,000 m3 (202). Twelve percent of the UAE’s water 
demand is met with recycled water. This recycled water is entirely used for landscaping 
irrigation (203). However, although the country has progressed using wastewater, a 
third of treated wastewater is lost due to the lack of storage infrastructure (204).

The UAE has thus far been able to mitigate the destabilizing effects of water scarcity 
through innovation and the development of technology to harness non-conventional 
sources of water. However, the country needs to pursue more sustainable measures 
to ensure water security in the long-term (205). Sheikh Mohammed Bin Zayed, the 
crown prince of Abu Dhabi and deputy supreme commander of the armed forces, 
has acknowledged this, stating that “water is more important than oil” for the 
country’s future. The Crown Prince added that the use of desalination plants to 
meet people’s water demands might wane in a few decades, after the introduction 
of new technology to help meet the region’s fresh water demand (206).

The UAE’s unusual federal system enables each individual emirate to set its own water 
tariffs. For example, Sharjah and Ajman have a water tariff of $1.08 per m3 of water, 
while Abu Dhabi and Dubai set their prices at $0.71 and $2.98 respectively (207). 
However, as in many other Gulf countries, the UAE provides large water subsidies, 
constituting approximately 1.2 percent of the country’s GDP (208). Before 2015, 
water subsidies in Abu Dhabi ranged from 79 to 100 percent of total production cost, 
but this changed in 2015 when subsidies were revised (209). In August2015, Abu 
Dhabi raised the price of water for foreign residents while adding a modest rise for 
Abu Dhabi nationals (210). Under the new tariff structure, expatriates experienced an 
approximately 170 percent increase in water costs (211). Abu Dhabi reformed its water 
tariff system further in 2017 and issued new bills to residential customers that included 
detailed information about ideal and inefficient consumption. Under the new tariff 
structure, inefficient consumption costs more in Abu Dhabi. This incentivizes citizens 
to reduce wasteful water consumption (212). Similar to Abu Dhabi, Dubai’s expatriate 
majority’s water tariffs increased in 2008, and in 2011 the emirate raised water prices 
by 15 percent for all consumer categories, including citizens in the residential sector 
(213). However, even with water tariff reforms in the past years, water prices have, on 
average, remained static throughout the UAE (214).
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Where water price changes have been implemented, they have been relatively 
successful. In Dubai, the imposition of a new water tariff structure led consumers 
to adopt conservation measures and address their wasteful habits and water leaks. 
Within a year, water consumption had dropped by an average of 7.2 percent across 
the board (215). Even though the changes in water prices in the UAE have not 
been drastic, they have still been met with popular anger. After Dubai’s increases 
in water prices in 2011, social media erupted, leading Dubai’s ruler to double the 
individual free water quota to 20,000 gallons per month (216). Such outrage from 
the UAE’s citizens and the deferential response of the government demonstrate 
how sensitive water price reforms are in the emirates. However, with rapidly 
decreasing groundwater reservoirs, increasing costs of desalination, and mounting 
water contamination, the UAE will eventually be forced to act in more drastic ways 
(217). Although discontent has often followed the cutting of water subsidies in the 
Emirates, the impact of total depletion of local water aquifers and high costs for 
seawater desalination will most likely end up causing further instability. Therefore, 
while water and subsidy reforms might strain social contract between the UAE’s 
government and its citizens, ignoring adequate water regulation might end up 
completely breaking the social contract in the long run.
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4.6. Qatar 

Qatar’s climate is arid and hot. The peninsula has an average annual rainfall of 
82 mm and a yearly evaporation rate of 2,200 mm (218). Despite the country’s 
harsh environment and meager water resources, the Gulf nation has experienced 
vast population growth (219). Qatar’s rapid development and urbanization led the 
nation’s population to grow from 11,000 in 1940 to more than 2.9 million in 2021 
(220  ). Per capita, Qatar currently has 21.29 m3 of annual renewable water and 
annual water withdrawal rates of 335 m3 (221). Agriculture accounts for 32 percent 
of the water withdrawn, industry 16 percent, and municipalities approximately 
52 percent (222). Depending on water resource management, water policies, and 
population growth, Qatar’s water demand is projected to reach between 516 and 
2718 million m3 by 2040 (223).

Past and current water management policies have led Qatar’s groundwater 
aquifers to be heavily over-exploited (224). The main cause of groundwater 
overexploitation has been extensive irrigation for farms, which has negatively 
affected the quality and quantity of groundwater (225). High stress from 
agriculture, urban development, and climate change has increased the salinity of 
Qatar’s groundwater. (226). Other byproducts of human activity, such as landfill 
sewage, waste disposal, agrochemicals, and industrial spills and leaks, have led to 
widespread groundwater contamination (227).

With the decline of its groundwater aquifers, Qatar now depends heavily on 
desalinated water to meet 99 percent of the water needs of the agricultural, 
domestic, and industrial sectors (228). The Gulf nation desalinates about 605 
million m3 of water per year; however, around 30 percent of total water produced 
is lost due to leakages in the water system (229). As in the other GCC states that 
depend heavily on desalination, significant brine discharges have increased the 
salinity and temperature of surrounding seawater, while the chemicals used in the 
desalination process have further polluted coastal environments (230). Furthermore, 
desalination’s high cost raises questions about the sustainability of continuously 
growing desalination dependency in Qatar (231).

To reduce its high groundwater abstraction rates and decrease its dependency on 
desalination, Qatar must expand its treatment and use of municipal wastewater. 
Qatar had a total of 23 wastewater treatment plants in operation in 2015 and treated 
approximately 228 million m3 of municipal wastewater, of which it recycled 133 
million m3 (232). However, the unregulated and profligate use of urban wastewater 
contributes to water pollution in Qatar (233). Still, the large number of wastewater 
treatment plants in Qatar’s water demand is projected to reach between 516 and 
2718 million m3 by 2040. (234).
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An additional opportunity for saving water could come from improved water 
infrastructure. Each year, Qatar loses millions of gallons of water due to insufficient and 
leaky water supply networks. Around 35 percent of municipal water is expected to be 
lost due to such inefficiencies (235). In addition, there is very low water conservation 
among domestic users and a lack of public awareness regarding water security and 
the dangers of relying on vulnerable desalination techniques (236). Furthermore, 
geopolitical trends, such as the Gulf’s political rift in 2017 and the subsequent 
blockade against Qatar, have compelled the country to forego water subsidy reforms 
in an attempt to maintain popular support for the ruling elites (237).

Qatar has a water tariff of $1.83 per m3 (238). Qatar was one of the last Gulf 
nations to stop providing fully subsidized water to its citizens, only doing so in 
2015 (239). As a result, the Gulf state spends 0.7 percent of the country’s GDP on 
water subsidies (240). In October 2015, water prices were ¬finally raised across the 
board, based on consumption by sector (241). Such water price increases came 
without prior notification. Qatar’s emir, Shaykh bin Hamad Al Thani, explained the 
government’s actions in a speech delivered one month later, claiming that Qatari 
citizens could not depend upon the state to provide everything (242). After the 
COVID-19 pandemic broke out, the Qatari government took preventative measures 
to protect its economy and citizens by providing further exemptions to its water 
subsidy. The hospitality and tourism sectors, small and medium industry sectors, 
and commercial complexes were all exempted from water fees in exchange for 
providing services and exemptions to tenants (243).

Although Qatar’s water price increase in 2015 came as a surprise to Qatari citizens, 
there were few reports of social or political unrest resulting from the change. Even 
so, unexpectedly raising water prices without prior warning could strain the social 
contract between Qatar’s government and its citizens. Sudden water price increases 
in a country where the government is perceived as rich enough to provide nearly all 
services for the people might severely hurt the social contract.
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 4.7. Iran 

Iran, like the GCC states, suffers from severe water stresses. This is partly due to Iran’s 
climate, which is largely arid or semi-arid with precipitation of approximately 250 
mm per year; of this, 70 percent is lost due to evaporation (244). Iran’s population 
was estimated to be 79.11 million in 2015, with a population growth rate of 1.2 
percent (245). Unlike the GCC states, however, Iran has 1669 m3 of renewable 
water per capita, and its annual renewable water rate is 1157 m3 (246). Agriculture 
constitutes 92 percent of the country’s yearly water withdrawal, industry one 
percent, and municipalities seven percent (248). While Iran could theoretically 
provide enough water without resorting to unsustainable methods, its water 
resources are still highly stressed due to government mismanagement (247). 

Although Iran has high water withdrawal rates, it does not exceed its yearly 
renewable water resources. Still, Iran faces ongoing water shortages, and projections 
predict that it might suffer from severe shortages in parts of the country within 15 
years (249). Such water shortages have emerged due to the uneven distribution 
of water resources throughout the country and the mismanagement of available 
water resources. Since Iran’s water resources are unevenly distributed, the 
country is forced to transfer water between river basins. This short-term solution 
starves downstream ecosystems that then receive less water that necessary (250). 
Another cause of Iran’s intense water stress is the country’s wasteful agriculture, a 
consequence of flawed irrigation systems (251). 

Iran’s government has blamed the country’s water crisis on climate change, droughts, 
and international sanctions. They have also stated that water shortages are periodic 
and inevitable (252). Nonetheless, the socio-economic situation created by the 
widespread mismanagement of water has become a significant issue (253). For 
example, a large gap currently exists between water delivery from main canals and 
water delivery to farmers. Sustainable water management has been neglected in 
favor of increasing water access, which has caused Iran’s irrigation systems to be 
highly inefficient; 98 percent of Iran’s agricultural land is irrigated through highly 
inefficient flood basin methods, resulting in large water losses (254).

Currently, 55 percent of Iran’s water consumption comes from groundwater, 
with an annual abstraction rate of 55 billion m3 and annual recharge rate of 
about 45 billion m3 (255). Groundwater extraction has only increased after 
Iranian companies have constructed commercial wells, which doubled in number 
between 1990 and 2005 (256). However, Iran’s water resource data is unreliable 
and difficult to track, since most wells are dug by private farmers who enjoy 
unlimited water withdrawal and have little incentive to report their activities 
to the government. At the same time, the groundwater abstraction system is 
unsystematic and unregulated, leading to a substantial decline of groundwater 
resources (257). As a result, in 2018, it was estimated that 70 percent of Iran’s 
groundwater resources had been overexploited in the past 15 years (258). As 
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groundwater aquifers are depleted, the layers of earth that cover it can collapse, 
damaging buildings and disrupting farming. This phenomenon is particularly 
pertinent because of Iran’s vulnerability to earthquakes (259). Furthermore, the 
quality of Iran’s groundwater is deteriorating due to overuse and human pollution. 
Samples of Iran’s groundwater have shown that 55 percent of groundwater 
resources reflect high salinity and alkalinity levels, making them unsuitable for 
irrigation; 84 percent of samples showed high nitrate levels and 48.27 percent 
showed higher fluoride levels than the desirable standard set by the WHO (260).

In an attempt to electrify the country, Iran has undergone a massive dam construction 
campaign; the country now has 192 dams, according to official figures—a ten-fold 
increase from 1979 (261). The rapid development of dams to regulate water flows 
has occurred too rapidly for the natural environment to adapt (262). Decades of dam 
building has affected the quantity and quality of water in watersheds, rivers, and 
other water bodies, which has led to noticeable destruction of natural habitats and 
species by flooding forests, worsening timber smuggling, and downstream 
deforestation (263). Furthermore, many dams in Iran have been built without 
consideration for the country’s local arid climate, leading to increased evaporation 
rates (264).

Iran has pursued wastewater treatment to mitigate its ongoing water crisis 
(265). Iran currently treats 885 million m3 of municipal wastewater per year 
but only recycles 200 million m3 of it (266). Overall, the Iranian people have 
shown a favorable attitude toward reusing waste water; expanding that sector 
could provide Iran with another way to ensure water security (267).

Iran has pursued other policies to alleviate its water scarcity. In 2019, the country 
increased water tariffs by seven percent, making water cost, on average, 
10,000 Iranian rials—roughly $0.24—per cubic meter (268). However, Iran’s 
largest water withdrawal sector, agriculture, has been heavily incentivized to 
increase its water usage. For decades, the Iranian government has provided 
subsidies for water and energy used to increase farmers’ output (269). Although 
the regime has attempted to reform its agricultural subsidy system to reduce 
water usage, groundwater and surface water irrigation policies for agriculture 
have had largely negative impacts on water security (270). Since most of Iran’s 
groundwater resources are underneath private property, it is free to extract for 
those who dig wells (271). Furthermore, Iranian electricity is heavily subsidized, 
with farmers paying less than two percent of the actual cost of power for 
pumping groundwater to irrigate their fields (272). Surface water deliveries to 
farmers cost between one to three percent of the value of the cultivated crop, 
and Iranian wheat, rice, and maize farmers use two to three times more water per 
hectare than the world average (273). Because farmers pay a tiny fraction of the 
true cost of their water usage, they have little incentive to use water more 
efficiently.
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Iran’s water challenges create substantial burdens on the country’s economy and 
society. Wasteful water practices have undermined agricultural output, reduced 
hydropower generation, and adversely affected public health. They have also created 
friction between Iran’s various geographical regions (274). Iranian water transfers across 
different basins often pit rural demands against the needs of municipal consumers; 
they sometimes exacerbate tensions between ethnic minority communities in Iran’s 
water-rich border areas and the water-deficient Persian majority in its center. For 
example, Arabs in southwestern Khuzestan have long opposed the transfer of their 
local water resources to the Isfahan and Yazd provinces to benefit their sugar cane 
industry at the expense of local farmers. This complaint sparked popular protests, 
water pipeline sabotage, and even several riots (275).

In the last two decades, protests over water shortages have become a regular feature 
of Iranian politics (276). Several water-related protests have broken out in Iran since 
1999 and continue to occur (277). Protests in July 2021 over water shortages in 
Iran’s southwestern Khuzestan province have now spread to other regions in Iran 
and even its capital, Tehran (278). Protests over water have since morphed into 
protests over wages, working conditions, and in some cases the regime itself; 
protesters ostensibly demonstrating against unfair water distribution have been 
recorded chanting ‘Death to the dictator’ and ‘Death to [Supreme Leader Ayatollah 
Ali] Khamenei,’ a worrying sign for Tehran’s future stability (279). Khamenei has 
responded to the protests with restraint, publicly claiming that protests over lack of 
water were justified since the water shortages could not be blamed on the Iranian 
people (280). Even though officials say they recognize the legitimacy of the protests, 
security forces have used deadly force against protesters (281).

Although the ruling regime is still in place in Iran, protests over water scarcity have 
increased and grown more violent. This bodes poorly for the future of Tehran’s 
social contract with its citizens if its government fails to address the looming water 
crisis. Unlike in the GCC, new tariff and subsidy reforms in Iran have not strained 
the country’s social contract. Rather, inadequate water pricing and shoddy water 
management has led to widespread water shortages in the country, causing unrest 
and anger towards the regime. The Iranian case shows how countries that are 
water-scarce and suffer from high water stress must act to implement good water 
management techniques and water policies to keep the social contract between the 
ruling elite and the country’s citizens intact. The consequences of failing to address 
citizens’ concerns are great.
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4.8. Iraq

Iraq, like its neighbors, has a primarily arid climate, with hot summers and short 
cold winters (282). Throughout its long history, Iraq has had relatively available and 
safe water access from the rivers Tigris and Euphrates. However, climate change has 
led to less rainfall, higher temperatures, a shrinkage of vegetation cover, increased 
desertification, and ultimately more frequent droughts and water stresses (283). 
Further stressing Iraq’s water resources is its population growth rate of about 2.25 
percent per year (284). Per capita, Iraq has an annual availability of 2393 m3 of 
renewable water, whereas the yearly water withdrawal rate is 1027 m3 (285). 
Still, Iraq suffers from a severe water crisis represented by acute scarcity, rapidly 
declining water quality, and dwindling water resources. Iraq’s water issues have 
been caused by decades of inadequate water management, violent conflicts, the 
effects of climate change, and the building of dams upstream in Turkey (286).

An immediate cause of worsening water scarcity is the depletion of water supplies 
from the Tigris and Euphrates rivers, which satisfy a significant portion of Iraq’s 
total water demands (287). Iraq suffers from the trans-boundary nature of its water 
resources. Only eight percent of Iraq’s running water originates internally, making 
the country dependent on water resources that flow from other countries and, 
therefore, on the water management of those countries (288). In particular, the 
water policies of the upstream user, Turkey, impact the downstream supplies of Iraq, 
Syria, and, to a lesser extent, Iran (289). To complicate matters, a complex system 
of unregulated transnational groundwater aquifers lies underneath the region 
(290). The riparian countries have never been able to conclude an international 
treaty addressing the trans-boundary water management issue facing the region 
(291). If the problem continues unaddressed, upstream recharging of the Tigris and 
Euphrates rivers will completely dry by 2040 (292).

In addition to decreasing river water flow, an overall decrease in surface water due 
to more frequent droughts has led the Iraqi government and private citizens to 
dig more than 1000 new wells for groundwater extraction (293). Iraq now ranks 
21st among the countries with the highest groundwater depletion ratio in terms of 
withdrawal compared to the overall water supply (294). In addition, human activities 
have led to widespread pollution and contamination of Iraq’s groundwater, making 
parts of it unsuitable for drinking and irrigation purposes (295/296).

Sewage treatments suffer from major breakdowns and deficient functional 
treatment facilities; as a result, 500,000 cubic meters of raw sewage are discharged 
into the two rivers daily (297). Making the pollution worse for many Iraqis is the lack 
of infrastructure in many parts of the country, leading to a lack of access to clean 
water. Public sewage networks only cover 26 percent of the population and only 
two percent of rural areas; the lack of adequate waste treatment facilities is now 
negatively impacting human health in Iraq and has lowered agricultural output (298). 
Even though Iraq still withdraws and produces high water levels by international 
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standards, only 77 percent of it is provided to the public, and 50 percent is lost due 
to leakage, waste from system inefficiencies, and domestic waste (299). Moreover, a 
great deal of farming in southern Iraq continues to be based on inefficient Sumerian 
flood irrigation methods that have essentially remained unchanged for millennia. 
A major issue with the use of these irrigation methods is that the floods that used 
to remove accumulated salt and heal the land are no longer occurring because of 
decreased upstream water (300). In addition, farms north of Baghdad that used to 
be irrigated by rainfall are now irrigated by pumping flood water, which produces 
salty drainage water loaded with pesticides and fertilizers that negatively affect 
ecosystems (301). In addition, Iraq’s irrigation schemes lose water due to poorly 
maintained distribution systems (302).

One potential solution to Iraq’s growing water scarcity is the expanded use of 
wastewater treatment. Treating wastewater would doubly benefit Iraq: it would 
increase available water for irrigation and human consumption (303), and it would 
also help solve the increasing water pollution Iraq faces due to the discharge of 
untreated wastewater into rivers (304). Iraq currently treats 400 million m3 of its 
municipal wastewater but only recycles 5 million m3 of the water treated (305). 
Therefore, increasing wastewater treatment, and significantly expanding its reuse, 
is a feasible policy solution. 

Irrigation subsidies also contribute to wasteful levels of water consumption and 
groundwater extraction in the agricultural sector (306). The Iraqi government 
subsidizes water-intensive crops such as maize and wheat, incentivizing farmers 
to grow them and reducing incentives to conserve water (307). In addition, Iraq’s 
water tariffs are among the lowest globally, leading to inefficient use and wasteful 
consumption (308). For the general public, water tariffs are $0.02 per m3 of water 
(309). As a result, the cost of public water only covers around two to five percent 
of the water operation and maintenance costs (310). Making matters worse, water 
consumption is poorly measured in Iraq so the extent of overconsumption is not 
fully understood. (311).

Unfortunately, Iraq’s growing water scarcity has become the subject of political 
controversy. Muqtada al-Sadr, an influential Iraqi Shi’a leader whose political party 
won the October 2021 parliamentary elections, pointed to the government’s 
inability to reliably provide water as a reason to oppose it (312). Domestic 
competition also creates inefficient coordination between Baghdad and Iraq’s 
autonomous Kurdistan Regional Government, due in large part to their conflicting 
interests over water resources (313).

Due to mismanagement, inefficient coordination, and lack of adequate infrastructural 
development to produce, distribute, and save water, the Iraqi public tends to hold 
the government accountable for the water situation in the country (314). However, 
as the Iraqi government has been forced to deal with a myriad of other urgent 
issues, concerns about water scarcity have often been deprioritized (315).
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With the challenge of pursuing development and growth amidst ongoing instability 
and conflict, particularly in the post-ISIL era, water scarcity threatens to aggravate 
domestic tensions and further feed past and current instability. If Iraq’s water sector 
does not deal with growing water insecurity in the country, water challenges are 
likely to become a primary driver of unrest (316). For example, in Baghdad, almost 
daily disputes related to water access were reported in 38 different locations, while 
water-related protests have now surfaced across the country (317). In the summer 
of 2018, more than 100,000 people were hospitalized in Basra due to water-borne 
illnesses, leading hundreds of residents to protest shoddy public services (318). 
Iraqi citizens in Baghdad continued protesting the government’s failure to provide 
water and other basic necessities throughout the summer. (319).

In short, like Iran, Iraq is a cautionary example of a Gulf country that has failed to 
uphold an essential part of the social contract between the government and its 
citizens—the provision of water. As a result, the Iraqi government faces increasing 
pressure from its citizens to provide water, while destabilizing political figures use 
the state’s failure to provide its citizens with water to undermine its authority.
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Conclusion

Forward-thinking decision-makers in the Gulf countries are largely aware that 
their freshwater resources are finite, and that desalination technologies are 
expensive and require vast amounts of energy. Moreover, they understand the 
consequences of a breakdown in the social contract between governments 
and their citizens. For these reasons, numerous Gulf countries have set goals 
to reduce their countries’ water consumption (320). The social contract, which 
extends beyond simple monetary considerations, must be considered when 
aiming to solve the issue of water scarcity in the Gulf. Simply adopting a standard 
economic approach and decreasing water demand by increasing water prices has 
the potential to provoke severe backlash from Gulf citizens who are accustomed 
to heavily subsidized water. The United Nations and other organizations, scholars, 
and institutions identify water as an essential human right, and this status is also 
underpinned by Islamic law (haqqal-shafa). Therefore, increasing the price of 
water, without considering how to ensure people’s right to water, might severely 
strain the social contract in religiously observant countries with very low water 
prices (321). GCC countries are in a peculiar situation since their governments are 
seemingly very rich; forcing citizens to pay for what is considered a human right 
when the decision-makers live affluent lifestyles with seemingly endless financial 
reserves has the potential to create a cleavage between the people and the ruling 
power. Subsidies for water function as a way for the government, often perceived 
as rich, to share its wealth with citizens.

The rulers in the GCC countries are aware of the water issues they face (323). 
From the precedent created in Iran and Iraq, they also appear to understand that 
a lack of action might ultimately do more damage to their existing social contracts 
in the long run than unpopular but proactive immediate action. Other efforts to 
constrain wasteful water usage are primarily regulatory in nature; there is, for 
instance, a lack of policies and regulations that limit abstraction and pollution, 
(324), although the unsustainable usage of groundwater has created 
widespread awareness about its future potential depletion (325). Moreover, 
while desalination is a crucial stopgap measure in the Gulf, its reckless large-
scale expansion will likely have adverse impacts on local marine environments 
and worsen human livelihood in the long-term. (326). In nations where the state 
is expected to provide for their citizens and citizens are expected to obey their 
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orders without disapproval, the state’s failure to provide one of the necessities 
of human life will have dramatic and far-reaching consequences for the political, 
economic, and social future of the Gulf region.
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Recommendations

Based on the analysis presented in this report, the GCC states, Iran, and Iraq should 
immediately move toward implementing suitable water policy reforms. Although 
the countries have been hesitant to implement reform because it could threaten the 
social contract between ruling regimes and their citizens, failure to do so will likely 
lead to even larger consequences. This report outlines five major recommendations 
the GCC states, Iran and Iraq should implement.

Water usage should immediately be limited in all parts of the economy. 
States should enact subsidy and tariff reforms immediately but implement them 
gradually, raising the price of water for citizens. Governments should inform the 
public about the size, time, and rationale for price increases. In particular, they can 
inform their citizens about how much the government spends on water subsidies, 
how inaction will negatively impact the future of Gulf countries’ water resources, 
and how the cost of water subsidies could be used elsewhere (327), creating a 
shared responsibility for the Gulf’s water resources and coherent communication 
campaigns (328). Special efforts should be made to ensure that water distribution 
remains equitable and fair (329). Subsidies can gradually be reduced or eliminated 
without exacerbating politically sensitive issues through accurate and well-
communicated price changes, beginning with targeting high consumption users 
(330). Furthermore, water price reforms must account for local cultural, political, 
and social factors.

While implementing reforms, Gulf decision-makers should make every effort to 
engage with water users, civil society, and youth to ensure that decisions account for 
the opinions of those most affected (331). Financial transparency also helps to build 
confidence that the government will use the capital saved from water subsidies 
efficiently in other areas (332). However, wide-reaching policy changes are difficult 
to implement quickly, and the countries should provide prior information and create 
coherent policy changes through successive small initiatives (333).
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Desalination should be made more efficient and environmentally friendly and 
must not be perceived as the major solution to water scarcity issues.
Current desalination systems in the GCC states are unsustainable and a major 
source of pollution. The design of desalination plants should be optimized by placing 
the inlet of the intake pipes in places where fewer marine species live, and brine 
should be treated before being discharged. Desalination plants should be powered 
by renewable energy, helping to avoid pollution from fossil fuels and the costs of 
using non-renewable energy sources. National regulation and regional cooperation 
are needed to assess the health of ecosystems and set guidelines and rules (334). 
Finally, desalination should not be perceived as a panacea for rich GCC states to meet 
growing water demands, since reliance on the technology is both highly damaging 
to the environment and extremely expensive in comparison to other methods, such 
as efficient wastewater treatment.

Groundwater use must be monitored, regulated, and restricted. 
To achieve this, governments must establish clear and comprehensive regulations 
that monitor whether facilities are conforming to groundwater quality guidelines 
(335). In GCC states, the main groundwater pollutants are heavy metals, lead-
mixed paints and dyes, pesticides, and landfill leachate contaminants. Since human 
activities cause groundwater pollution, effective monitoring programs and policies 
can quickly solve the pollution issue (336). Short-and long-term regional policy 
frameworks for trans-boundary groundwater pollution monitoring and control must 
be established (337). In places where groundwater is either contaminated or facing 
rapid depletion, limitations on access to groundwater must be put in place (338).

The use of treated wastewater must be further developed. 
Treated wastewater has many applications but often faces social stigma limiting 
its usage. Therefore, mass awareness campaigns should be launched to educate 
people about the benefits of wastewater and where it can be used. This should 
be complemented with strict quality and monitoring controls, better central 
transmission infrastructure, and improved distribution networks. Coordination 
between relevant stakeholders and an integrated approach is also essential (339).

Infrastructure improvements are needed to avoid leakage, seepage, and unfair 
access to water.
Many Gulf nations face vast water losses due to the lack of adequate water-
retaining infrastructure. Even among the richest of the GCC states, water waste 
due to the lack of necessary water infrastructure occurs; in some cases, up to 35 
percent of usable water is lost due to faulty infrastructure. When building modern 
infrastructure, access to water must be equitable to avoid exacerbating regional 
tensions over perceived unfair access to water.
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