ARAB ENVIRONMENT: WATER

INTRODUCTION

ARAB WATER: Sustainable
Management of a Scarce Resource
2010 Report of the Arab Forum for Environment and Development (AFED)
Since the beginning of time, water has been shaping the face of the Earth,
not only as a geologic agent, cutting valleys and canyons and sculpting rock
formations, but also as a major factor in the rise and fall of great civilizations
and a source of conﬂict and tension between nations. The ﬁrst great
civilizations arose on the banks of great rivers – the Nile in Egypt, the Tigris
and Euphrates of Mesopotamia, the Indus in Pakistan, and the Hwang Ho
of China. All of these civilizations built large irrigation systems and made
the land productive. By the same token, civilizations collapsed when water
supplies failed or were improperly managed. The decline of the Sumerian
civilization of Mesopotamia, for example, is believed to have been due to
prolonged droughts and poor irrigation practices resulting in salt build-up
in the soil. Similarly, the abandonment of Roman aqueducts, canals, and
reservoirs in North Africa caused the return of the region to desert condition.
Water sustains life, it sustains the environment, and it sustains development.
The global water crisis relates to both quantity and quality and is closely linked
to the global environmental crisis and the degradation of life-supporting
ecosystems. It is a crisis of management: fragmented institutions, inadequate
policies and deﬁcient legal systems, insufﬁcient funding for water supply and
pollution control, and shortage of political will.
Rapid population growth in developing countries contributes to environmental
degradation, and this degradation, along with inadequate water supply and
sanitation services, imposes large health problems and burdensome economic
costs. Water supply sources are being stretched to their limits, and many parts
of the world are facing water scarcity. Sanitation facilities are either lacking
or are being overloaded, and surface and groundwater pollution is increasing
rapidly. In the 20th century, the world’s population tripled and the use of water
grew sixfold. By 2050 an additional 3 billion people will be born mostly in
countries already suffering from water shortages.
It is the poor in rural and peri-urban areas that suffer the most. 1.2 billion
people are without access to safe water and 2.6 billion are without basic
sanitation. The annual total number of people dying because of unsafe water
amounts to 1.8 million and the number of people suffering from hunger and
malnutrition exceeds one billion. By 2025, more than half the people on
our planet will be living with water scarcity. The 2007 assessment by the
Intergovernmental Panel on Climate Change (IPCC) notes that, because of
climate change, water availability will decrease by 10-30% in arid regions,
some of which are presently water stressed. Similarly, water supplies stored in
glaciers are projected to decline, reducing water availability in regions where
more than one-sixth of the world population currently resides. In Asia, for
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example, crop yields are expected to decline by 2.5-10% by 2020 and 132
million people in the region could be at risk of extreme hunger by 2050.
If “water is life” and adequate clean water is a “fundamental human right” as
argued in international forums, why is the progress in dealing with the water
crisis ever so slow? One reason is inadequate ﬁnance. The funding in most
national and international assistance budgets is surprisingly low. There is a
disconnect between commitments and actions, between needs and what many
governments and aid agencies are actually spending.
A combination of national government budgets, international and bilateral
funding, debt relief, private sector investments and community-level resources
are required. Governments must also establish the enabling framework for
encouraging private investments and public-private partnerships for clean
water and sanitation. Another key source of funding is revenues from water
pricing.
Artiﬁcially low prices for water services (and sometimes no pricing at all) are at
the root of inefﬁciency, overuse, excessive pollution releases and environmental
degradation. Simply put, free water is wasted water. While water pricing has
been advocated for a long time, particularly in irrigation, it is seldom enacted
even though it is central to increased investment in the sector. Governments in
developing countries cannot meet the investment demands for water services
now, let alone in the future. And the private sector will not invest unless it can
be assured a reasonable return. Yet developing country governments continue
to resist water pricing and the phase-out of subsidies, arguing that the poor
cannot afford to pay. The fact is that middle class areas pay low prices for
networked services, while the poor pay much higher prices for poorer quality
water from street vendors.
While substantial ﬁnancial resources are needed, ﬁnance alone will not solve
the global water crisis. Experience shows that technological or engineering
solutions by themselves will not be effective without the necessary policy,
institutional and legal reforms. Land tenure reforms, improved pricing
policies, transparent water rights and allocation systems, economic incentives,
improved legal and regulatory frameworks, creation of basin management
authorities, and public participation are all necessary pieces of the policy
reform. Empowering women’s groups, the poor, youth, and communitybased groups to have an adequate voice in participatory decision-making is
also essential.
Ultimately, the water crisis cannot be addressed in isolation from other crises
such as land degradation, deforestation and ecosystem loss. Taking an integrated
approach that considers the links between water, land and people, and making
the necessary reforms and investments in all these areas can go a long way
towards sustainable water management. Deforestation and degradation of
watersheds mean that less fresh water is available. Conserving fresh water
ecosystems through better management would not only help maintain the
quantity of available water, but its quality as well.
In water management, the task sometimes seems overwhelming. How to
coordinate services, industry, trade, transport, agriculture, ﬁsheries, science,
environment, development goals, waste management and diverse populations?
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How to involve various international agencies, levels of government, the
private sector and NGOs? How to forge international action when upstream
nations see little direct beneﬁt in stopping pollution that affects downstream
users; when coastal nations see little incentive for protecting wetlands that
sustain ﬁsheries used by other nations; when countries with trans-boundary
groundwater aquifers feel no obligation to protect recharge zones from
degradation that affects the wells o f their neighbors?
These are not insigniﬁcant questions since 43% of the world’s population lives
in international river basins, which cover almost half the planet’s land surface
and contain over 80% of the fresh water river ﬂow. There are also countless
aquifers that cross political boundaries. Water scarcity has the potential to
increase tensions among nations that share water resources. The water crisis,
however, has many dimensions and varies across regions. Water supplies are
scarce in some regions and relatively abundant in others. And the effects of
long-term climate change are also likely to vary across regions.
WATER IN THE ARAB REGION

All these features of the global water crisis manifest themselves in the Arab
region. The state of water resources and management in most Arab countries
is precarious. Population growth and associated demand for water in the
region have reduced per capita supply to one-fourth of its 1960 levels. Without
fundamental change in policies and practices the situation will get worse with
both political and economic ramiﬁcations.
The 2010 Annual Report of the Arab Forum for Environment and Development
(AFED) on water in Arab countries highlights the state of water management
and use in the region and the need for more sustainable management of
this scarce and valuable resource. The report is designed to contribute to
the discourse on the sustainable management of water resources in the Arab
world. The treatment of the subject is both broad and multidisciplinary, thus
providing critical understanding without being overly technical or academic.
The goal of publishing this report is to make the case for water reforms in Arab
countries and advance policy recommendations for rational management and
use of water, and for laws and institutions.
The following is a summary of ﬁndings and suggested recommendations.
WATER SECTOR OVERVIEW

The water sector in Arab countries suffers from multiple strains. Arab countries
rank last in renewable freshwater availability per capita compared to other
regions of the world. Currently, 13 Arab countries are among the world’s 19
most water-scarce countries. Per capita water availability in 8 Arab countries is
below 200 m3 per year. By 2015, it is expected that average annual freshwater
availability in Arab countries will be below 500 m3 per capita, designated the
severe water scarcity mark. In 2025, only Sudan and Iraq are expected to be
above the water scarcity level. In some Arab countries, total water withdrawals
already exceed available renewable water resources. In fact, internal renewable
freshwater resources per capita in most Arab countries are already below the
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water scarcity level of 1,000 m3, compared to a world average over 6,000 m3.
More than 45 million people in the Arab world still lack access to clean water
or safe sanitation. The growth in population in the coming two decades, 90
percent of which will occur in urban areas, will increase the political pressure
to meet these demands especially for domestic and industrial use.
However, public budgets are already constrained and can hardly sustain
efﬁcient levels of water services to current populations, which are growing at
2-3% annually. Most of this growth is adding pressure on already crowded and
inadequately serviced cities and towns. Ambitious plans for rapid economic
growth and increased pace of industrialization will further add to water
shortages.
The political economy of low water tariffs and high fuel and water subsidies
in Arab countries has contributed to overuse of scarce water resources and has
deprived providers of desperately needed revenues to maintain the ﬁnancial
health and physical condition of urban and rural water supply networks. The
price charged for water is estimated to cover only about 35 percent of the
average cost of supply, and charges in many irrigation systems are much less.
Because renewable water resources cannot meet growing demand, governments
have often encouraged the over-exploitation of groundwater resources. For
example, the average annual abstraction from groundwater in all sub-basins in
Jordan is about 160% of the annual renewable average of recharge. In Yemen,
groundwater is being pumped at a rate that is four times greater than natural
recharge, forcing farmers to abandon once productive valleys. The overextraction of groundwater beyond safe yield levels has resulted not only in
dramatic declines in the water table, but also in the pollution of groundwater
aquifers in coastal areas by saline seawater. Some countries are expanding
investment in desalination of seawater and in wastewater treatment and reuse.
Proper treatment of wastewater and controlled reuse, however, continue to be
of high concern posing serious risks to public health and the environment.
Water pollution is also a serious challenge in the region, attributed to the use
of high levels of chemicals in agriculture as well as to increasing inﬂows of
domestic and industrial wastewater into water bodies. The lack of sanitation
facilities for large segments of the population contributes to water pollution by
raw sewage. The discharge of brine efﬂuents from seawater desalination plants
causes degradation to coastal marine areas. The Gulf countries ﬂush about 24
tons of chlorine, 65 tons of pipe-cleaning anti-scaling agents, and about 300
kg of copper into the Gulf daily.
Quick ﬁxes and short-term solutions are not adequate to address the challenges of
the water sector in Arab countries. Policy-makers need to change course and adopt
policy reforms that address key strategic issues. They need to make a strategic shift
away from investing in the development of water supplies to efﬁciently managing
the available supply of water resources. Water demand management has proved
to yield signiﬁcant beneﬁts and may often be more cost-effective than traditional
supply management measures. Managing demand will provide policy-makers with
the opportunity to create mechanisms to adjust water allocation more equitably,
rationally, and sustainably. The water needs of the municipal, industrial, and
agricultural sectors are legitimate, but so are the priorities to maintain water ﬂows
to wetlands, aquifers, river basins, and other ecosystems.
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When introducing new policy frameworks, a high priority should be given
to articulating and measuring reliable performance indicators to monitor the
effects of policy reforms. Reliable accounting of the economic, social, and
environmental effects of new policies provides useful guideposts for navigating
a transition to a sustainable water future.
WATER RESOURCES AND CLIMATE CHANGE

As a result of climate change, the atmospheric processes responsible for the
aridity of the Arab region are projected to intensify. By the end of the 21st
century, Arab countries are predicted to experience an alarming 25% decrease
in precipitation and a 25% increase in evaporation rates, according to climate
change models. As a result, rain-fed agriculture will be threatened, with average
yields declining by 20% in Arab countries overall, and by 40% in Algeria
and Morocco. Water deﬁcits, already a fact driven by natural water scarcity
and unrelenting rising demand in the region, will be exacerbated. Failing to
develop adaptation strategies now will contribute to greater suffering in the
future.
In addition to climate disruption, water resources in Arab countries are
vulnerable to other stresses such as population growth, changing land use
patterns, variable rainfall, and natural water scarcity. Vulnerabilities to these
stresses are not unlike those to climate change. Therefore, a vulnerability-based
approach would be most effective in advancing targeted intervention policies
to address existing vulnerabilities (e.g., inherent aridity) as well as future
ones (e.g., climate change). It would also permit policy-makers to formulate
strategies based on accumulated knowledge of the region’s resiliency factors
and adaptive capacity.
STATE OF FRESHWATER ECOSYSTEMS

Freshwater ecosystems supply the Arab region with water and provide critical
habitats for aquatic biodiversity. Therefore, information about the condition
of freshwater ecosystems matters. Arab countries for the most part have
been unable to provide systematic, reliable, and up-to-date information on
the state of wetlands, marshes, lakes, river basins, oases, and their biological
endowments. Arab governments are thus urged to provide support and to
commit resources to establish an evaluation, monitoring, and reporting
mechanism for conducting assessment studies about the state of freshwater
ecosystems. To ensure their effectiveness, the assessment studies have to be
scientiﬁcally credible and relevant to decision-makers’ needs.
As human interactions with freshwater ecosystems accelerate in Arab countries,
assessment studies will be needed to address how freshwater ecosystems are
changing, whether they are thriving or diminishing, what new challenges
they are facing, and whether policy-makers are addressing these ecosystem
challenges effectively. They should also highlight the threats to biodiversity
and ecosystem sustainability.
Arab governments are also urged to increase their capacity to utilize that
knowledge and muster the political will to transform this knowledge into
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action. This will enhance the ability of water resources professionals to
design, implement, and evaluate effective interventions for the sustainable
management of freshwater ecosystems.
AGRICULTURAL WATER MANAGEMENT

Agriculture accounts for over 83% of water use in the Arab region, reaching
90% in some countries, against a world average of 70%. Despite serious water
shortages, irrigation efﬁciencies remain at 30-40%, low water prices are still
common, groundwater reserves are fast depleting, and incentives for irrigation
improvement are lacking. The demands placed on the agricultural sector are
plenty, almost unrealistic. Arab agriculture is expected to contribute to food
security, reduce the Arab world’s food import bill, provide rural employment,
redirect some of its share of fresh water to municipal and industrial use,
acclimatize to marginal-quality water for irrigation, and adapt to climate
change. Agricultural practices are also blamed for increased soil and water
salinity, toxic pollution from use of agro-chemicals, damming of rivers, and
the loss of biodiversity associated with wetlands destruction.
These concerns, though serious and multi-dimensional, can be addressed
through a mix of institutional reforms, changes in incentive structures,
and technical innovations. A mix of economic mechanisms such as rebates,
reduced taxes, targeted subsidies, price signals, access to water rights, tradable
water permits, and other economic incentives should be considered by policymakers to persuade farmers to adopt irrigation-efﬁcient technologies, change
cropping patterns, improve irrigation scheduling, reduce over-abstraction, and
in general shift agricultural activities towards higher-value crops.
Arab governments should also provide ﬁnancial support to research efforts
focused on developing new local crop varieties tolerant to aridity and salinity
conditions. For countries that rely on rain-fed agriculture, a new drive to
improve and invest in rainwater harvesting systems is highly recommended.
In effect, these policy reforms would result in a new political economy of water.
This change requires Arab governments to consider the wisdom of acquiring
water ‘virtually’ through the import of, say grains, from water-rich countries,
while allocating scarce water resources to low-water consuming, high valueadding crops that can generate foreign exchange. It is more realistic to attain
food security through trade policies.
WASTEWATER TREATMENT AND REUSE

The volume of wastewater generated by the domestic and industrial sectors
in Arab countries is approximately 10 km3/year, of which 5.7 km3 undergoes
treatment. These ﬁgures suggest that on average 43% of annually generated
wastewater is discharged in untreated form. Of the volume of wastewater
that is treated, only one third is reused. The volume of generated wastewater
in Arab countries is expected to grow quickly due to increased utilization of
water by rising populations, industrialization, and higher standards of living.
The quality of treated wastewater in Arab countries must also be questioned.
Wastewater treatment plants in Arab countries have highly variable efﬁciency.
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They are allowed to handle waste loads that exceed their capacity limits,
hampering their effectiveness. The practice of combining domestic and
industrial wastewater for treatment imposes limitations on the ability of plants
to operate satisfactorily. In some Arab countries, crop irrigation by untreated
wastewater is practiced due to the unavailability of fresh water.
The untapped potential of wastewater treatment and reuse for augmenting Arab
countries’ water supplies requires appropriate policy interventions. Policy-makers
need to demonstrate a long-term political commitment to a national strategy
for the utilization of wastewater treatment and reuse and to establishing proper
institutional structures and water reuse policies. The development of appropriate
policies for promoting reuse should include economic analysis of treatment
and reuse options, dissemination of practical knowledge, development of best
practices, cost recovery mechanisms, professional training, public awareness
campaigns, and the adoption of adapted standards and guidelines that take into
consideration reuse schemes and technical and ﬁnancial resources.
Because reclaimed wastewater represents a valuable resource in a water-scarce
region, it is desirable to treat all generated wastewater and to reuse all treated
water. Beyond meeting quantitative goals, however, judicious planning
calls for wastewater to be properly treated and suitably reused according to
requirements of protecting health and the environment.
Viable options based on different treatment levels and different end-uses of
wastewater (including food and non-food crops, landscaping, or groundwater
recharge) should be assessed. Treatment options should consider the ease of
replication and up-grading as well as the availability of a local trained workforce to
operate, monitor, and maintain plant facilities. For reuse in agriculture, selection
criteria for crops, irrigation methods, and application periods should be considered.
Wastewater treatment technologies should be suitable to local conditions, acceptable
to users, and affordable to those who will pay for them. Finally, reuse must be part
of a larger water strategy that manages and regulates demand effectively.
DESALINATION

Shortages in renewable and non-renewable water sources have compelled a number
of Arab countries to rely on desalination for supplying the bulk of their municipal
and industrial water needs. Arab countries, with 5% of the world population,
have a 50% share of all cumulative desalination capacity contracted for in the
world since 1944. The high rate of annual increase in contracted capacity will be
maintained over the next decade, doubling current capacity by the year 2016. This
comes at a high cost. Annual investments to produce, manage, and operate seawater
desalination plants in the Arab world are predicted to reach $15 to $20 billion in
the next decade. At present, 25% of Saudi oil and gas production is used locally to
generate electricity and produce water. With present growth rates for demand, this
fraction will be 50% by 2030, according to Saudi ofﬁcials. Despite the high cost
incurred in producing desalinated water, there is no relief from the demand side.
Water tariffs cover on average 10% of cost. Water subsidies, if they continue to be
unchallenged, could consume up to 10% of oil revenues in some GCC countries
by 2025. Water leakage rates in the distribution network are estimated to be 2040%. In countries of the GCC, average daily water consumption per capita has
reached 300-750 liters, the highest in the world.
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These high costs are untenable in the long term, necessitating bold reforms
to allay concerns about the sustainability of the desalination sector. Before
sinking large capital in desalination plants, managing costs by reducing
distribution water losses and promoting efﬁciency in water production and
use should be given a high priority by water governing institutions. This is
the least expensive option for meeting rising demand. Governments should
re-think their pricing strategies by charging tariffs that recover costs while
offering rebates to consumers as incentives for efﬁcient water use.
Taking a longer-term perspective, governments are urged to divest from plant
ownership and operation and assume the role of a regulator. This shift would
automatically provide opportunities for the private sector to develop, with
government incentives, a more competitive locally- and regionally-based
desalination industry encompassing design, manufacturing, construction,
operation, and research and development (R&D). Given the large market
size and the strategic role of desalination in some Arab countries, the
economic beneﬁts cannot be overestimated. To address concerns about
carbon emissions, Arab governments should link any future expansion in
desalination capacity to heavy investments in abundantly available renewable
sources of energy.
WATER LAWS AND CUSTOMARY WATER ARRANGEMENTS

With very few exceptions, Arab states do not yet have well-deﬁned water
legislation. Different water-related legislations have been drawn up over time
to address different or speciﬁc water issues. Still, the substance and scope of
most of their respective mandates tend to be limited and fragmented. The
result has been either only minimal legislation dealing with water resources,
or overlapping laws that are outdated and do not satisfy current requirements.
Institutionally, water management is still highly centralized in many Arab
countries with responsibilities scattered among many ministries and water
authorities, leading to inefﬁciencies and mismanagement. Control of water
pumping is mostly absent and enforcement of water legislation is limited.
Although diverse customary arrangements have been demonstrated to
effectively complement formal legal arrangements for utilizing water resources
in some Arab countries (e.g., Oman), several Arab states continue to focus on
the use of statutory arrangements. Many Arab countries seem not to appreciate
the relevance of their societies’ rich tradition of customary arrangements
to provide guidance to today’s issues of water governance, regulation of
services, management of water resources, water allocation, conﬂict mediation,
infractions and sanctions, and conservation and protection of water resources
and ecosystems.
Arab governments should enact comprehensive national water legislation
that can facilitate institutional reforms and provide legal protection for
more bottom-up forms of participatory water governance. In doing so, legal
experts and water managers need to heed the living legacy of customary water
arrangements and institutions and identify possibilities for incorporating this
tradition into water legislation in harmony with statutory water laws.
Responsive water legislation in Arab states must address existing gaps in
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current laws. Water laws should establish mechanisms to control and regulate
water access, promote water use efﬁciency through a system of economic
instruments and incentives, enable pollution control and environmental
impact assessment enforcement, facilitate institutional arrangements, establish
protected areas vital to water resources, provide for land use planning, and
set enforceable penalties for violations that cause damage to water resources.
Finally, the realities of climate change dictate that provisions in water laws not
be set in stone. Because water availability and quality will be more subject to
climate-induced variations that cannot be predicted with conﬁdence, water
legislation needs to cater for these uncertainties.
TRANS-BOUNDARY WATER RESOURCES

Most Arab states depend for their water supply on rivers and/or aquifers that
are shared with neighboring countries. Of all renewable water resources in
Arab countries, two thirds originate from sources outside the region. And yet
not a single formal agreement for joint management of shared water resources
exists in the region. Only seven Arab states have ratiﬁed the UN Convention
on the Non-Navigational Uses of International Watercourses, which codiﬁes
the core principles of International Water Law and is often used to conclude
joint management and water sharing agreements.
To foster joint management of shared water basins or aquifers, Arab
countries should pursue cooperative agreements drawing on principles of
the UN Convention on the Law of Non-Navigational Uses of International
Watercourses. It is prudent to move beyond data sharing and basic
consultations and take bold steps to identify a sustainable formula for
sharing waters guided by legal principles of equitable and reasonable use
and the obligation not to cause harm, rather than relying on existing power
imbalances. Arab countries which are not parties to said UN Convention
should sign and ratify the Convention.
Managing shared water resources should not be left within the domain of only
water resources professionals, but should also be placed on the agenda of the
country’s top diplomats and foreign affairs specialists. Decision-makers at the
highest levels in Arab countries should review the constraints to concluding
effective and fair agreements on sharing and managing trans-boundary water
resources and take steps to provide the country’s water professionals the
mandate as well as the administrative and ﬁnancial resources needed to draft
and execute such agreements.
WATER GOVERNANCE

The development of the water sector in Arab counties has been associated
with a weak water governance structure. Large public water sectors, subsidies,
and unhelpful political economies have conspired to limit public voice,
accountability, and participation. This is reﬂected in inequitable allocation,
wasteful use, increasing pollution trends, lack of transparency, and inefﬁcient
water services. Although water user associations (WUA) have been established
in a number of countries as a form of participatory irrigation management,
adequate legal mandates to support and empower their mission are still
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lacking or slow in the making. This despite the evidence that WUAs do
contribute to a more efﬁcient sector including improved collection of charges
for infrastructure, operation, maintenance, and use.
Most public sector organizations in Arab countries (serving both irrigation
and urban water supply needs) do not function properly and have been unable
to serve their customers efﬁciently. Responsibility for managing water and
water services is dispersed across multiple institutions, which rarely coordinate
among themselves. Decision-making processes take top-down direction with
absent or ineffective stakeholders’ participation. Information is hardly shared
between policy makers and authorities charged with implementation or
between governmental and non-governmental actors. Apart from efﬁciency
concerns, there are serious equity problems with current water practices,
with the poor, women, and children suffering the most. Moreover, the water
sector in the region has not recognized that many of the decisions governing
its performance are made outside the sector.
Good governance should be seen as a vehicle to improve water resources
management. Arab policy-makers should put in place institutional processes
to permit all communities of water users and beneﬁciaries to participate in
water decision-making as well as management. Public sector reforms need
to be introduced to increase decentralization and promote the transfer of
responsibility and authority to local user groups. More effective institutionstrengthening measures and legal frameworks are needed to expand publicprivate partnership (PPP) capacity, while managing risks and social equity.
REMOTE SENSING: GENERATING KNOWLEDGE ABOUT
GROUNDWATER

Most Arab countries rely signiﬁcantly on groundwater to meet human
consumption needs and irrigation water demand. And yet, groundwater
resources have not been fully mapped across the Arab world. Where productive
aquifers are known to exist, over-drilling and over-pumping threaten the
sustainability of the resource. Improving knowledge about groundwater
resources is a necessary pre-condition for determining safe extraction rates,
establishing equitable shares among competing users, and managing them
sustainably, as well as for locating new water accumulation below the surface.
Arab governments should undertake studies to explore new groundwater
basins and to monitor the condition of actively mined aquifers. Various
remote sensing technologies via satellite imaging and analysis can provide
investigators with valuable information about potential groundwater
formations. Arab policy-makers should increase their capacity to utilize this
knowledge to answer questions about the boundaries of each groundwater
basin, the depth of aquifers, levels of salinity, the quantity of water stored,
and sustainable pumping rates. Changes in these parameters over time and
space should be monitored and updated using database systems that can be
shared with water users.
Proper management of groundwater resources is data intensive. Acquired
knowledge via remote sensing can signiﬁcantly assist water planners identify
potentially new groundwater basins as well as develop policies for their wise use
and sustainable management.
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CONCLUDING REMARKS

The Arab world is already witnessing a water crisis. Comprehensive and
sustained water policy reforms are still lacking. Can the trend in deteriorating
water quantity and quality be stopped or better yet reversed? Can an impending,
or rather present water crisis be averted?
Contributors to this report have pointed to policy and institutional reforms
underway in some Arab countries. These reforms, however, are in their infancy
and it will take a number of years before their outcomes materialize. Abu Dhabi
has recently commissioned the preparation of a Water Resources Master Plan
to introduce reforms and guide a strategy for integrated management of the
Emirate’s water resources. The Dubai-based Arab Water Academy is leading
inspiring efforts to redeﬁne the development of human capital and institutional
capacity in Arab countries. Morocco and Yemen are the ﬁrst countries in the
Arab world to prepare comprehensive water laws. Water user associations
are now established in Egypt, Jordan, Libya, Morocco, Oman, Tunisia, and
Yemen. In some countries, the private sector is making strident contributions
in water services provision. Tunisia and Jordan have made remarkable progress
in wastewater treatment and reuse. Traditional water management systems,
such as the Aﬂaj in Oman, have been uniquely successful in instituting effective
water governance systems based on customary arrangements. Universities and
regional water research centers are becoming more committed to conducting
high quality research to develop and strengthen the region’s adaptive capacity.
Despite these positive efforts, Arab countries are slow in adopting more farreaching water reforms. Water tariffs remain below cost and irrigation efﬁciency
is stubbornly low. Underground water aquifers are being over-exploited and
freshwater ecosystems are being destroyed. Pollution of water calls for serious
remedies. Some Arab countries still boast the highest annual per capita water
consumption rates in the world. Arab governments’ growing investments in
tourism, raw materials extraction, and power, to name a few sectors, do not
bode well for the future of water in the region.
Given the severity of water strains, it is difﬁcult to pin hopes on partial solutions.
Public-private partnerships cannot succeed if current water pricing structures
remain unaltered. Water user associations cannot succeed if legal protection is
not accorded. Water use efﬁciency will not improve if across-the-board subsidies
are not removed or signiﬁcantly reduced. Wastewater treatment plants cannot
be effective if industries continue to discharge their waste streams untreated.
Are these reform efforts then a case of too little, too late? It does not have to be
so if Arab leaders make a commitment to launching and sustaining a genuine
and comprehensive policy reform effort. The starting point for transformation
rests with commitment and action at the highest political level.
This report makes the case for reforms in the water sector and suggests speciﬁc
recommendations for changing water policies and practices, together with
sustained education and public awareness programs. It is no secret that change
is not easy and entails taking risks. Political pressure will ensue by those with
entrenched interests who stand to be affected by removing subsidies and
charging rational water tariffs. Water reforms require bold leadership and ﬁrm
action for the sake of a sustainable water future ﬁlled with hope for current
and future generations.
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6.5 Billion Drops in the Bucket
The hydrologic cycle has moved water around the world for
thousands of years. But man’s increasing interaction with that
cycle has added several layers of complexity and consequence.
Though the total amount of water on the planet will never
change, each interaction with it potentially changes its direction,
chemistry, usefulness or availability for some amount of time.
All 6.5 billion people on Earth contribute to those changes.

Source: WATER, IBM, 2009

