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Groundwater Governance - A Global Framework for Action

Groundwater Governance - A Global Framework for Action (2011-2014) is a joint project supported by 
the Global Environment Facility (GEF) and implemented by the Food and Agriculture Organisation of 
the United Nations (FAO), jointly with UNESCO's International Hydrological Programme 
(UNESCO-IHP), the International Association of Hydrologists (IAH) and the World Bank.  

The project is designed to raise awareness of the importance of groundwater resources for many 
regions of the world, and identify and promote best practices in groundwater governance as a way to 
achieve the sustainable management of groundwater resources.

The first phase of the project consists of a review of the global situation of groundwater governance 
and aims to develop of a Global Groundwater Diagnostic that integrates regional and country 
experiences with prospects for the future. This first phase builds on a series of case studies, thematic 
papers and five regional consultations.

Twelve thematic papers have thus been prepared to synthesize the current knowledge and experience 
concerning key economic, policy, institutional, environmental and technical aspects of groundwater 
management, and address emerging issues and innovative approaches. The 12 thematic papers are 
listed below and are available on the project website along with a Synthesis Report on Groundwater 
Governance that compiles the results of the case studies and the thematic papers.

The second phase of the project will develop the main project outcome, a Global Framework for Action 
consisting of a set of policy and institutional guidelines, recommendations and best practices 
designed to improve groundwater management at country/local level, and groundwater governance 
at local, national and transboundary levels.

Thematic Papers
No.1 -  Trends in groundwater pollution; trends in loss of groundwater quality and related  

aquifers services
No.2 -  Conjunctive use and management of groundwater and surface water
No.3 -  Urban-rural tensions; opportunities for co-management
No.4 -  Management of recharge / discharge processes and aquifer equilibrium states
No.5 -  Groundwater policy and governance
No.6 -  Legal framework for sustainable groundwater governance
No.7 -  Trends in local groundwater management institutions / user partnerships
No.8 -  Social adoption of groundwater pumping technology and the development of groundwater 

cultures: governance at the point of abstraction
No.9 -  Macro-economic trends that influence demand for groundwater and related aquifer services
No. 10 - Governance of the subsurface and groundwater frontier
No.11 - Political economy of groundwater governance
No.12 - Groundwater and climate change adaptation

www.groundwatergovernance.org



1 
 

Synthesis Report on  
Groundwater Governance Regional Diagnosis in the Arab Region 

 
Prepared by 

Waleed K Al-Zubari, Arabian Gulf University, Bahrain, waleed@agu.edu.bh 
 
1. Background 
The GEF Project “Groundwater Governance: A global framework for country action” focuses on 
addressing concerns over the depletion and degradation of groundwater resources. The overall 
project objective is to increase awareness of the importance of sound management of groundwater 
resources as means to preventing and reversing the global water crisis.  The aim is to reverse 
groundwater depletion and unsustainable management by adopting groundwater resources 
governance that shifts management from institutions to individual water users. As a final result, the 
project will develop a global "Framework of Action" (FA), consisting of a set of effective governance 
tools: guidelines for policies, legislation, regulations and customary practices. The FA will foster the 
evaluation of groundwater as a key natural resource, and of the social, economic and ecological 
opportunities that sustainable groundwater management could provide through an interdisciplinary 
dialogue. 
 
To solicit regional perspectives on the practical application of groundwater governance, a regional 
consultation for the Arab region was held in Amman, Jordan, during the period 8-10 October, 2012, 
with the objectives of: 1) compilation of first-hand knowledge provided by direct local sources - 
groundwater experts, resource managers and actors in different areas - about the main features of 
the region; 2) discussion of the different subjects that derive from the specific characteristics, 
challenges and priorities of the region based on case studies elaborated by national experts; 3) 
building partnerships amongst cross-sectoral collaborating project agencies, stakeholders, 
decision-makers and specialists. The consultation was organized through UNESCO-IHP network and 
was designed to bring together a set of groundwater practionners and policy makers.   In total 19 
Arab countries were invited, with each invitation included a questionnaire on Groundwater 
Governance to fill before the workshop. Sixty nine participants from twenty six countries attended 
the workshop (For further details on the Regional Consultation Workshop see Annex I). The results of 
this regional consultation, along with other regional consultations at different parts of the world, will 
contribute towards the preparation of a “Global Groundwater Governance Diagnostic”, which will 
serve as a technical basis for the different stages of the process. 
 
In the following section (Section 2) of this report a brief on the water scene in the Arab region, water 
resources and uses, the socio-economic drivers of water demand, groundwater resources r status, 
and the current conceptualization of groundwater governance1

  

 is presented. This is followed by a 
detailed diagnosis and gap analysis and discussion for effective groundwater governance in the 
region in Section 3. In Section 4 best practices and opportunities from the region in the field of 
groundwater governance are presented, and is followed (Section 5) by the main conclusion of the 
regional diagnosis and main recommendations to inform framework of action to improve 
groundwater governance in the Arab region.   

                                                           
1 Being a subset of the overall “water governance” system, “groundwater governance” shared many of the prevailing 
conditions and practices. Expectedly, the two terms have been used and indicated interchangeably in the output of both 
the questionnaire and the consultation meeting.       
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2. Current Status of Groundwater Governance in the Arab Region  
2.1. Introduction: The Water Scene 
Located within an arid to extremely arid region, rainfall scarcity and variability coupled with high 
evaporation rates have characterized the Arab region as one of the world’s most water-stressed 
regions. Moreover, water scarcity is further aggravated by the continuous deterioration of water 
quality and is compounded by inadequate levels of management and overall weak governance (the 
subject of this report).  
 
Poor endowment of water resources and rapid population growth experienced by the region since 
the mid 1970s, have dramatically decreased overall per capita freshwater availability from about 
3,500 m3/yr in 1960 to about 1,233 m3/yr in 1995 (CEDARE and AWC 2007), declined in 2006 to 
about 1,060 m3/yr (WWC 2006), the border line for water poverty, and are is currently (2011) at 700 
m3/yr.  In contrast, the world average for per capita water availability is about 7,240 m3/capita/yr 
(WWC, 2007). Figure 2.1 shows the per capita freshwater availability for the Arab countries in 2011 
and its expected trend in the future; currently, the majority of the Arab countries are below the 
water poverty line, and many are even below the acute water poverty line of 500 m3/yr. Even worse, 
based on the projected population increase, it is expected that this indicator will continue to 
decrease to less than 500 m3/yr by the year 2030 when the Arab region population reach more than 
500 million, meaning that the whole region will experience absolute water poverty.  Furthermore, by 
then, climate change is expected to have lead to 20% reduction in renewable water resources and 
more droughts in the region (Doumani, 2008), which would further exacerbate the scarcity situation.  
 

 
Figure 2.1. Total renewable water resources per capita (horizontal red line indicates absolute water 
poverty line) (Al-Mooji, 2014, personal communication) .  
 
In the last three decades, the Arab region has experienced rapid population growth and accelerated 
socio-economic development; the population of the region has doubled from about 170 million 
inhabitants in 1980 to more than 357 million in 2011. This growth was associated with a substantial 
increase in water demands, driven mainly by rapid urbanization and the implementation of 
agricultural policies aimed at achieving national food security in many Arab countries.  To meet 
escalating demands, most of the Arab countries have focused their efforts mainly in increasing public 
investments in major water infrastructures to provide larger storage capacity for surface water, 
develop groundwater and install desalinations plants extensively as well as expand wastewater 
treatment and reuse.   
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However, implementing a water management system based on the “securing supplies” approach, 
without adequate attention to controlling demands and improving and maximizing the efficiency of 
water allocation and water use, has not only reached its physical and financial limits for many 
countries, but also lead to “excess demand”, and the emergence of a number of unsustainable water 
practices in the region such as low water use efficiency, increasing cost of water production and 
distribution, deterioration of overall water quality and land productivity, and increasing volumes of 
effluent discharges polluting the limited surface and groundwater resources in the region. The latter 
factor, in addition to its impact on human and ecological systems health, has exacerbated water 
scarcity in the region.  
 
These conditions were further aggravated in many countries by the lack of appropriate and 
sustainable water policies and strategies based on demand driven and community managed 
approach; compounded by the institutional weaknesses manifested by the multiplication and overlap 
of water agencies, inadequate institutional and individual capacities, and low levels of public 
participation. In short, the supply-driven approach for water management has demonstrated its 
inability to deliver substantial degree of water sustainability or security to the water-stressed Arab 
countries. Indeed, it is questionable if adequate supplies can be sustained in the future without 
expensive socio-economic impacts.   
 
Furthermore, one of the major challenges facing the Arab region is the high overall dependency ratio 
of the region on shared surface and groundwater resources. Conventions and agreements on 
equitable sharing and management of these water resources have not been signed by the sharing 
countries.  In addition, some Arab countries have little control on their water resources situated in 
territories under occupation (e.g., the West Bank and the Syrian Golan Heights), which is another 
major issue in the region and is constraining the development of the population of these countries.  
These conditions threaten the region’s stability and food security, and complicates national water 
resources management and planning with uncertainties. 
 
The critical nature of the current water situation in the Arab region is expected to be further 
aggravated by the impacts of climate change, where it is anticipated that water scarcity and quality 
deterioration in the region will increase due to precipitation reduction, less groundwater recharge, 
seawater intrusion to coastal groundwater resources due to sea level rise on one hand, and increase 
in domestic and agricultural water demands due to temperature increase on the other. 
 
 
2.2. Water Resources and Uses in the Arab Region 
To meet escalating sectoral water demands of the Arab region, estimated at more than 264 billion 
cubic meters (Bcm) in 2009 (World Bank, 2011), Arab countries rely on both conventional water 
resources (including renewable surface and shallow groundwater, and fossil non-renewable 
groundwater) and non-conventional water resources (including desalinated water from seawater or 
brackish water, treated municipal wastewater, and agricultural drainage water) to varying degrees 
(AWC, 2009; Figure 2.2a). Most of the Mashreq, Nile Valley, and Maghreb countries rely mainly on 
surface water resources, while the Arabian Peninsula countries rely mainly on renewable and non-
renewable groundwater resources. All Arab countries are increasingly using treated wastewater, 
while desalinated water represents progressively an increasing component in the water budget of 
the GCC countries, Algeria and Libya.  The majority of water resources in the region are being used 
for agriculture (85%), while the municipal and the industrial sectors consume about 8% and 7% of the 
total water use, respectively (World Databank, 2011; Figure 2.2b).  
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Figure 2.2. Water Resources and Uses in the Arab Countries (AWC, 2009; World Databank, 20132

 
) 

Figure (2.3) illustrates the current and projected sectoral demands, their current and anticipated 
share of the total water demands, and current and projected supply in the Arab region. The figure 
indicates that the municipal and industrial sectors will continue to be competing with the agricultural 
sector on the available water resources in the region, of which they are expected to be reduced in 
the future and thus would have limitations to meet the demands.  Such conditions would 
undoubtedly exacerbate the water scarcity in the region and would put more pressures on the water 
sector.  
 
 

 
Figure 2.3. Current and projected water supply and demand distribution by sector (Al-Mooji, 2014, 
personal communication).  
 
 
 
2.3. Water Demands: The Socio-economic Context  
Water resources, already limited, are facing increasing pressure from growing demands of the 
various water consuming sectors. Agriculture, in this context, is considered to be the top consumer 

                                                           
2 http://databank.worldbank.org/ddp/home.do.  Accessed on June, 15, 2013 

a) b) 

http://databank.worldbank.org/ddp/home.do�
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of water resources (85% of surface water and groundwater) in the Arab region. Attempts to achieve 
food security at national level and further expansion of the agriculture have contributed to this 
relatively high share for the agriculture sector (LAS, UNEP and CEDARE, 2010). Moreover, this 
considerable share is exaggerated by low water use efficiency in the sector; as about half of these 
quantities are wasted as a result of unsustainable and inefficient irrigation practices. It is reported, 
for example, that irrigation efficiency in most Arab countries is very low, at about 30% (El-Ashry, et 
al. 2010).  As a result of the high relative share of the agricultural sector of water consumption, any 
attempts to raise efficiency of water use in this sector by introducing more  efficient agricultural 
practices, can significantly reduce groundwater depletion and other undesirable impacts of intensive 
groundwater pumping, eventually increasing the availability  of water resources in the Arab region. 
 
Both demographic growth and economic and social development experienced by most Arab 
countries have contributed considerably to significant increases in the demand for water. Despite 
anticipated slower population growth rates than at the previous century, it is expected, in this 
respect, that the total population of Arab countries, according to UN estimates, would reach about 
420 million by 2020 compared to 218 million in 1980 (UNDESA, 2010). This means that the 
population of Arab countries is almost doubling over a period of 40 years. It should be noted that the 
spatial distribution of this growth among Arab countries varies significantly between individual 
countries. 
 
Parallel to this population growth, rapid pace of urbanization experienced by almost all Arab 
countries has put increasing pressure on infrastructure, including domestic water and wastewater 
networks, which are already overstretched. For example, urban population has increased, as a 
percentage of total population, from 38% in 1970 to 55% in 2005 and is expected to increase to 60% 
by 2025 (UNDESA, 2010).This in turn has contributed to the creation of overcrowded, unsanitary and 
unsafe living conditions in many Arab cities, which have led, along with the expansion of urban 
centers, to the generation of large increased, locally-concentrated liquid and solid waste production 
that eventually pollute water/groundwater resources.  
 
Yet, probably the most challenging aspect of the demographic situation in Arab countries is the high 
proportion of young people, the under 25 years age group, which represent as much as 60% of total 
population. This makes the Arab region one of the most youthful regions in the world, with an 
average age of population 22 years compared to a world average of 28 years (UNDESA, 2010). Such 
young population will press for enhanced and accelerated economic growth to meet expanding 
socioeconomic demands and generate jobs, which might in turn put further pressures on water and 
environmental resources. 
 
However, changes impacting water consumption go beyond the shear increase of population to 
changes in life styles, consumption patterns and to increased levels of economic and social 
development. Arab countries have been witnessing a continuous rise in average per capita GDP 
(Figure 2.4), which was reflected in rising living standards and rates of consumption which means 
increased pressure on natural resources, including water/groundwater resources.  
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Figure 2.4. the Arab countries average per capita gross domestic product (GDP) for the Years 1995, 
2000, 2005, and 2009 (Source: AMF, et al. 2010) 
 
 
2.4. Groundwater Resources in the Arab Region: The Current Status 
Renewable groundwater in the region are in general quite limited, estimated to be about 45 billion 
m3, mostly in the form of shallow aquifers recharged from activities dependent on surface water 
especially during large floods (FAO, 2011)3

 

. Non-renewable groundwater sources (or fossil 
groundwater) are available in relatively wide areas in the Arab region and at relatively larger depths, 
particularly in the Sahara and the Arabian Peninsula, and are shared among many countries in the 
region. Table (2.3) displays a summary of the major aquifers in the region. 

Table 2.3. Major groundwater systems in the Arab region.  

Groundwater System Localities Countries Sharing the System 
Area 

(km2.103) 
Remarks 

The Great Desert 
 Sandstone  Aquifer 
Systems  in North Africa 

Nubian Sandstone Aquifer System1 Libya, Egypt,  Sudan and Chad  2,200  Sandstone 
Continental Intercalary2 Tunisia, Libya, Algeria 600 Sandstone 
Terminal Complex2 Tunisia, Libya, Algeria  430 Sandstone 
Bechar western Algeria  240   
Fazzan4 South-western  Libya   450   

The Eastern 
Limestone/Carbonate 
Mediterranean Aquifer 
System3 

the Cenomanian-Turonian  limestones in 
Syria,  Lebanon, and oPt; and the Wadi as 
Sir limestone in Jordan  

Syria, Lebanon,  Jordan, 
andOccupied Palestinian 
Territories 

 48  

The basin contributes to 
the flow of the Orontes, 
Litani, and other Lebanese 
rivers, as well as the 
Jordan River  
 

The Hauran and Arab 
Mountain Basaltic 
Aquifer System3 

 Syria,  Jordan, and Saudi Arabia  15  

The basin is part of the 
Horan and Arab Mountain 
basin and contributes to 
the flow  of the Yarmouk 
 and Azraq basins through 
El- Hamma,  Azraq and 
Mazreeb springs 

The Eastern Arabia 
Tertiary Carbonate 
Aquifer System3 

The Umm er Radhuma dolomite and 
limestone aquifer in the Arabian 
Peninsula countries and Iraq;  the 
Dammam limestone and dolomite aquifer 
in the Arabian Peninsula countries (except 
for Yemen); and the ,   Neogene aquifer  in 
Bahrain, Kuwait, Oman, Qatar, and the 
UAE 

Bahrain, Kuwait, Oman, Qatar, 
Saudi Arabia, United Arab 
Emirates  Syria,  Jordan, Iraq, and 
 Yemen  

 1,600  

Primarily a limestone and 
dolomite aquifer; 
hydraulically 
interconnected; a 
recharging-discharging 
aquifer system 
 

Source: Adapted from Chara, 2010; Sokona et al., 2008; UNESCO, 2010 
Note: The Continental Intercalary and the Terminal Complex together form the North Western Sahara Aquifer System 
(NWSAS) which has an area of 1,030,000km2 extending over Tunisia, Lybia, and Algeria. 

 

                                                           
3 http://www.fao.org/nr/water/aquastat/data/query/results.html. Accessed on Feb 26, 2013. 
4 Armitage, 2010 
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Groundwater, both shallow and deep developed within the national boundaries or shared among 
Arab countries, currently represents the second major water resource utilized to meet water 
demands in the Arab region (Figure 2.2a). However, in some countries, such as the Arabian Peninsula 
countries, Jordan, Occupied Palestinian Territories (OPT)), and Libya groundwater dependency is high 
and reaches more than 80% in some of these countries. Even in the relatively surface water-rich 
countries (e.g., Egypt, Syria, Iraq), groundwater utilization and reliance is emerging and increasingly 
on the rise due to the steady increase in water demands, and the reduction in surface water supplies. 
The majority of groundwater resources are being utilized in these countries mainly by the irrigation 
sector, followed by the municipal and industrial sectors, in this order. 
  
Renewable groundwater in the Arab region is in general quite limited, estimated to be about 45 
billion m3 per year, on average, mostly in the form of shallow aquifers recharged from activities 
dependent on surface water especially during large floods5

  

. Non-renewable groundwater sources (or 
fossil groundwater) are available in relatively vast areas and at greater depths in the Arab region, 
particularly in the Sahara and the Arabian Peninsula, and many are shared among Arab countries. 
These include, but are not limited to, the Nubian Sandstone aquifer (in Egypt, Libya, Sudan and 
Chad), the Eastern Arabian aquifer (in the GCC countries), and the Disi aquifer (in Saudi Arabia and 
Jordan) (ESCWA, 2009). With very limited exceptions, these non-renewable sources are being used in 
an unplanned manner and with uncertain trajectory, which threatens their future availability for 
serving the needs of the socio-economic development process in the region (Al-Zubari, 2008). The 
excessive utilization of these resources, i.e. mining, has expectedly resulted in continuous water-level 
decline, but also salinization due to seawater intrusion and connate water encroachment.  

In addition to their overexploitation, groundwater in the Arab region are being threatened by 
numerous point and non-point sources of pollution generated from anthropogenic, agricultural, 
industrial, and domestic, activities6

 

. As the quality of groundwater resources deteriorates, either 
from overexploitation or direct pollution, its uses diminish, thereby reducing water supplies, 
increasing water shortages and intensifying the problem of water scarcity in the region. In addition to 
rendering valuable water resources unusable, water quality deterioration also increases health risks 
and damages the environment (LAS, UNEP and CEDARE, 2010). 

 
2.5. The Cost of Groundwater Over-exploitation in the Arab Region: the Unnoticed  
Currently, both renewable and non-renewable groundwater resources in most of Arab countries, and 
specifically in the Arabian Peninsula7

                                                           
5 http://www.fao.org/nr/water/aquastat/data/query/results.html. Accessed July 15, 2013. 

, are heavily utilized to meet increasing water demands, 
particularly for irrigation, and are in critical conditions.  The excessive utilization of these resources 

6 In the Gaza Strip: the nitrate levels in groundwater have increased to 600-800 mg/L due to agricultural and wastewater 
pollution, much higher than the maximum allowable limit of 50 mg/L of nitrates for drinking water, and is posing a serious 
risk to the health of the local population (PWA, 2000); in Tunisia: in the Ra’s Al Jabal region the concentration of nitrates 
resulting from agricultural pollution has reached about 800 mg/L (ACSAD and BGR, 2005). In the Maghreb countries, 
examples of human-induced pollution includes pathogenic pollution of water resources as a result of untreated municipal 
wastewater effluents, nitrate pollution of groundwater by fertilisers, cadmium-rich water releases from phosphates mines, 
and eutrophication of dam reservoirs (LAS, UNEP & CEDARE, 2010); A pilot project conducted in 2002-2003 assessed the 
impacts of groundwater nitrate contamination in the Mashreq countries and has confirmed it as a serious source of illness 
in infants. In general, most villages in the region lack adequate wastewater disposal systems, and rely on individual 
household cesspits. This contributes to the contamination of groundwater, often a source of untreated drinking water. 
Furthermore, extensive use of manure as fertiliser aggravates the problem as run-off seeps into aquifers. Once 
groundwater becomes polluted, it is difficult and usually cost-prohibitive to rehabilitate, especially considering that 
groundwater recharge rates in the region are very low. 
7 Tawila Aquifer in Sana’a Basin in Yemen (Hydrosult, 2010, ACSAD and BGR, 2005), Dammam aquifer in Bahrain (Al-Zubari, 
2001) and Kuwait (Sayid and Al-Ruwaih, 1995; Al-Murad, 1994), Umm ErRadhuma aquifer in Saudi Arabia (Al-Mahmood, 
1987), Al-Dhaid, Hatta, Al-Ain, and Liwa areas in UAE (Rizk, et al. 1997), Al-Batinah coastal plain aquifer and Al-Khawd fan in 
Oman (Macumber et al., 1997). 
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beyond their recharge rates has resulted in continuous water levels decline and quality deterioration 
due to seawater intrusion and connate water encroachment8

 

. Needless to say that in arid regions 
such as the Arab region, salinization is very difficult to reverse, as it requires large amounts of 
freshwater to push the saline interface back. 

The overexploitation of groundwater and its depletion in the Arab region has had significant socio-
economic and environmental impacts and costs (Box 2.1). Groundwater level decline and/or 
salinization caused the drying of natural springs fed by groundwater, degradation or destruction of 
their surrounding habitats and ecosystems (functions and services), loss of the historical and cultural 
value of those areas, their investment potential in tourism, loss of agricultural lands productivity, as 
well as their in situ value as a strategic reserves for emergencies. Examples of these are numerous in 
the Arab region9

 
.   

 
Box 2.1 The cost of groundwater overexploitation and depletion on society: Bahrain case study 
In Bahrain, heavy reliance on groundwater to meet the countries escalating water demands in the 
past four decades have resulted in groundwater abstraction rates exceeding the aquifer safe yield 
since the 1970s. The prolonged groundwater overexploitation has led to severe deterioration of its 
water quality due to seawater intrusion and saltwater upflow from the underlying strata, as well as 
the complete loss of all the naturally flowing springs. Currently, most of the original groundwater 
reservoirs in Bahrain have been lost to salinization. When evaluating the impact of groundwater 
depletion on society, two key issues are typically considered: the level of reliance on groundwater 
and the marginal cost, which is the cost of providing replacement supplies from another source. 
Moreover, groundwater in Bahrain has a scarcity value and the opportunity cost for alternative or 
competing uses must be incorporated, its functional value in maintaining the ecosystem and its value 
as a strategic water source in emergencies. The marginal cost of providing replacement supplies from 
another source is enormously high, and is estimated to be equal to the cost of producing about 110 
Mcm/yr of seawater desalination and/or treated wastewater (depending on its intended use), which 
is estimated to be about 160 million US$ per year. Furthermore, the loss groundwater has significant 
impacts on the country’s socio-economic development as well as on the environment. The 
deterioration of groundwater quality has had a significant impact on agricultural as major traditional 
agricultural areas have been abandoned due to the loss of their productivity. Moreover, groundwater 
depletion had a significant impact on the environment, wetlands and biodiversity in Bahrain. The loss 
of all natural springs and the dryness of their surrounding environment have caused the destruction 
of wildlife flora and fauna habitats as well as those of migratory birds, loss of animal species, and 
have compromised the hidden ecosystem services and functions, their investment potential in 
tourism, in addition to its in situ value as a strategic reserve for emergencies.  Source: Al-Zubari, 2001 
 
Furthermore, over-pumping of groundwater leads to a depletion of national assets; while the 
economic activities based on extracted water increases GDP in the short term, the overexploitation 
could threaten the existence of irrigated areas in the long-term with its many associated negative 
                                                           
8 For example, in Saiss Basin near the Moroccan cities of Meknes and Fez, groundwater overexploitation (abstraction of 
about 0.26 Bcm/yr with an overall basin deficit of 40 Mm3) has led to groundwater decline of about 70 metres during the 
period 1981-2006 (25 years) (ABHS et al., 2007). In the Gaza Strip, excessive pumping of water has led to seawater intrusion 
of about 70-80% of the total coastal aquifer (PWA, 2000). In the Amman-Azraq basin in Jordan, excessive abstraction has 
increased groundwater salinity from less than 400 mg/L in 1994 to 1,800 mg/L in 2004 due to encroachment of underlying 
saltwater water (Hadidi, 2005). In the oases of Kébili in Tunisia, overexploitation has led to deep groundwater decline and 
quasi extinction of shallow aquifers. 
9 Most of the historical springs in the Palmyra oasis in Syria, including Afka, where the historical Kingdom of Zanobia once 
existed (ACSAD and BGR, 2005); Natural springs in Bahrain, the Al Ahsa oasis in Saudi Arabia, most of the oases of the 
Egyptian Western Desert, Al Kufrah oasis in Libya, the natural springs used to irrigate Tozeur and Kébili cities in southern 
Tunisia, and the South Algerian oases; abandoned agricultural lands plantation in the coastal areas in UAE (Al-Asam and 
Wagner, 1997) and in Al-Batinah region in Oman (CA, 2004).  
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desertification consequences - especially mining fossil groundwater resources -undermining the 
country’s natural capital or wealth. Calculations based on available data for four Arab countries show 
that the value of national wealth consumed by overexploiting groundwater is equivalent to as much 
as 2% of GDP (Figure 2.5; Ruta, 2005). Hence, it is vital that groundwater resources in the Arab 
countries are carefully planned and properly managed by observing their natural recharge rates, so 
that they can continue to contribute to the sustainability of human socio-economic development and 
support their dependent ecosystems. 
 

 
Figure 2.5. Value of groundwater depletion in selected Arab countries (Ruta, 2005) 
 
 
2.6. Conceptualization and Principles of Groundwater Governance in the Arab Region  
Governance is generally understood to refer to the way decisions are made, who participates in 
decision-making, and how they participate (Box 2.2). Concern over water/groundwater governance 
in the Arab region is arising due to a range of critical problems in the existing water management 
practices such as the failure to provide sufficient water for the people, quantity and quality 
deterioration of water/groundwater resources, the distinct lack of attention to water legislations and 
infrastructure, and the inability to balance competing demands between the water consuming 
sectors needs including the environment. It is increasingly recognized that the so-called ‘water crisis’ 
in the Arab region is essentially a “crisis of governance” practices over time.  
 
Box 2.2. Water Decisions and Governance Systems 
Water decisions are anchored in governance systems across three levels: government, civil society 
and the private sector. Facilitating dynamic interactions - dialogues and partnerships - among them is 
critical for improving water governance reform and implementation. Water governance addresses 
among other issues: 1) Principles such as equity and efficiency in water resource and services 
allocation and distribution, and the need for integrated water management approaches; 2) The 
formulation, establishment and implementation of water policies, legislation and institutions; and 3) 
Clarification of the roles of government, civil society and the private sector and their responsibilities 
regarding ownership, management and administration of water resources and services. Source: 
UNESCO, 2006.  
 
Governance, in general, is defined as the implementation of economic, political and administrative 
management of state affairs at all levels, which include all mechanisms, processes and institutions 
through which individual citizens and groups can reveal and express their concerns, exercise their 
legal rights, meet their obligations and reduce possible conflicts between them (UNDP, 1997). It 
follows that “water governance” involves the corresponding framework for “effective water 
resources management”, including the delivery of all water services in a socially-responsible, 
environmentally-responsible, and economically-efficient manner – and comprises the processes of 
defining policy options, of translating them into goals, of providing institutions, procedures means, 
monitoring and accounting, of enabling stakeholder participation, and of taking responsibility of 
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outcomes. Especially key considerations in this respect are the relations, linkages and 
accountabilities of the corresponding public, civil, professional and private stakeholders. In turn, 
“groundwater governance”, as a subset of the above, is focused on the exercise of appropriate 
authority and promotion of responsible collective action to ensure sustainable and efficient 
utilization of groundwater resources for the benefit of human kind and dependent ecosystems (GW-
MATE, 2010).   
 
The water sector is part of the broader social, political and economic developments and is thus 
affected by decisions outside the water sector. Social, economic, environmental and political 
dimensions are considered to be the four pillars of water governance (Tropp, 2005). The social 
dimension refers to the equitable use of water resources. The economic dimension draws the 
attention to the efficient use of water and the role of water in overall economic growth (World Bank, 
2003). The political dimension is mainly directed at granting water stakeholders and citizens, at large, 
equal democratic opportunities to influence and monitor political processes and outcomes. It points 
to ensuring greater water equity for women as well as other socially, economically and politically 
weak groups. The environmental dimension of water governance involves sustainable water use and 
ecosystem services, emphasizing the essential role for maintaining a healthy environment (Miranda 
et al., 2011). 
 
A relatively recent review on water governance attempting to clarify misunderstanding of good 
water governance with respect to water management and IWRM indicates that (Lautze et al., 2011): 
1) water Governance consists of the processes and institutions by which decisions that affect water 
are made, and does not include practical, technical and routine management functions such as 
modeling, forecasting, constructing infrastructure and staffing, nor include water resources 
outcomes; and 2) Good Water Governance principles can be proposed as openness and transparency, 
broad participation, rule of law, and ethics, including integrity (control of corruption) (Box 2.3). 
 
Box 2.3. The World Water Assessment Programme Principles of Good Governance 
Stakeholders participation; Transparency of Information, processes, and decisions; Equity in 
opportunity to improve wellbeing; Accountability; Coherency; Responsiveness; Integrative; and 
Ethics-based. Source: Rogers and Hall, 2003; IRG, 2009. 
 
For good governance to emerge contextually appropriate conditions must exist and an “enabling 
environment” must be cultivated. Concerned parties must be open to committing to collective 
decision-making, effective and functional institutions need to be developed, and policy, legal, and 
political frameworks must be suitable to the goals that are being pursued for the common good 
(Kooiman, 2003; Tiihonen, 2004). 
 
A very recent study, which is part of this project (Varady et al., 2012) has attempted to put a working 
definition for groundwater governance. It adapted the following definition: “Groundwater 
governance is the process by which groundwater is managed through the application of 
responsibility, participation, information availability, transparency, custom, and rule of law. It is 
the art of coordinating administrative actions and decision making between and among different 
jurisdictional levels-–one of which may be global.”  
 
Based on the presentations/deliberations of the meeting and the results of the questionnaire, it 
seems that the term “water/groundwater governance” remains fuzzy and could mean different 
things to different people in the water/groundwater sector in the Arab region. The questionnaire 
results (particularly question 11) as well as the deliberation/presentations of the regional 
consultancy meeting, if they can be taken as a reliable indicator, show different definitions and 
perceptions for groundwater governance that was “difficult to sort” into a uniform understanding 



11 
 

and with various perspectives.  Moreover, it seems that there is also a misunderstanding and mix-up 
in the definitions of the three fundamental, interrelated terms and concepts of governance, 
management and policy10

 

. This could probably be attributed to the recent emergence of the term as 
an important aspect in groundwater resources management in the region and the limited 
research/activities made on the subject. This would probably require some extra efforts to clarify and 
uniform the term “groundwater governance” in more practical terms across the region (refer to 
Section 4 Lessons Learned: Benchmarking).   

Despite their importance and their high dependency ration in the majority of the Arab countries, 
groundwater resources are often misused, usually poorly understood, and are rarely well managed in 
a sustainable way. Moreover, in many Arab countries, lack/inadequate policies and strategies, 
incomplete and ineffective legislative framework, inadequate financing, weak institutional 
arrangements and capacities seem to be the prevailing conditions in the groundwater sector. These 
groundwater conditions are exacerbated by the absence of many required good groundwater 
governance practices, such as inadequate public participation, transparency, and accountability, 
which if not dealt with, would have serious repercussions on groundwater resources in the region 
and their future contribution to the socio-economic development and water security of the Arab 
countries. 
 
In the next section, a detailed diagnosis of the status of groundwater governance in the Arab region 
and the main governance gaps are identified in comparison to the ideal/best practices.   
 
3. Groundwater Governance in the Arab Region: A diagnosis and Identified Gaps 
3.1. Groundwater Policies, legal Framework, and Institutions  
Water governance is sometimes equated with the actual water policy in place, but governance is 
more; it is about the exercise of power in policy-making and whether or not to implement particular 
policies. Hence, governance is about the process of decision-making, its content and the likelihood of 
policies and decisions to be implemented. To be able to understand why water is allocated in 
different ways, it is necessary to look into the dynamics of policy and decision-making, informal and 
formal legislation, collective action, negotiation and consensus-building and how these interact with 
other sectors that affect or are affected with the water sector (UNESCO, 2006).  
 
Effective groundwater resources management is contingent upon the establishment of an effective 
legal framework, sound institutional directives and financial systems, and effective human resource 
development to ensure that policies are put into effect.  Without appropriate policies institutions 
cannot function, without appropriate and strong institutions policies will not work, and without a set 
of policies and institutions, management tools become ineffective. However, embedded within this 
argument the existence of a good governance environment that acts as a pre-requisite and enabler 
for effective groundwater resources management.  
 
The following is brief on the prevailing conditions of groundwater policies, legal Framework, and 
Institutions within the context of groundwater governance in the Arab region.  
 
Groundwater Policies 

                                                           
10 Generally Management definitions share a concern of routine, practical, and effective ways to achieve predetermined 
objectives; policy is a set of decisions which are oriented towards a long term purpose or to a particular problem. Once 
policies are formulated putting them in place requires instruments, tools, rules, protocols, and other procedures. These 
may include laws, sets of rights, registrations, permits, and regulations (especially regulations that allow those regulated to 
choose among alternative ways of complying); economic incentives and disincentives such as subsidies, taxes, tradable 
pollution permits, and pricing structures; and civil-society actions such as those that motivate voluntary actions or 
behavioral changes (Varady et al., 2012). 
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The management of groundwater in the Arab region, like the management of water resources as 
whole, with the exception of few countries has been mostly functioning in a ”reactive mode” to meet 
rapidly escalating demands. The objective has been simply to provide as many people as possible 
with water without giving adequate attention on how water is being used. In general, the approach 
has been to invest heavily in engineering-based supply-driven programs and projects to provide more 
water. Groundwater wells are extensively dug, often with no abstraction restriction nor monitoring, 
and several dams were constructed in efforts aiming at enhancing supply and storage. Moreover, 
Groundwater management/abstraction in the region is highly affected by national food and energy 
policies as well as the prevailing political economy (government welfare system and subsidies), which 
exert an overriding influence on the behavior of groundwater users, and thus on resource 
development and management. National food security policies coupled with subsidized energy in the 
Arab region have significant impact on groundwater management/withdrawal.  
 
In terms of water governance, there is almost a consensus about few basic features that has a 
considerable influence on policy formulation and implementation in the Arab region (El-Ashry et al., 
2010):  

“… A good framework for initiating and advancing water policies will not be achieved 
without an interaction of knowledge and politics within an institutional setting. However, 
the water policy environment in Arab countries is far more influenced by the politics of 
entrenched interests and asymmetric power relations than by a knowledge based discourse. 
Water stakeholders do not have well developed institutional mechanisms to get their voice 
heard”.  

 
Under the current conditions of groundwater depletion and quality deterioration, serious attention 
need to be paid to redirecting of current policies from the supply-driven to the demand-driven 
approach. Water demand management need to be encouraged at practice and policy levels in the 
Arab region. Such an approach will concentrate on addressing and sustainably managing demand 
around available resources in environmental and socio-economic terms, taking into consideration 
the reduction in the vulnerabilities of people, particularly the poor and disadvantaged.  
 
In terms of policy implementation (that is where policies exist) in the Arab region, there are various 
shortcomings due to lack of political will or transparent system for beneficiaries, the absence of 
participation at different levels and poor accountability and transparency of the governance systems. 
Therefore, improved accountability and other governance mechanisms inside and outside the water 
sector will be crucial for allowing the transformation to lead to improved water policy reform and 
their effective implementation. 
 
An output of one of the working groups (WG4: Policies and Principles of Groundwater Governance) 
during the Arab region consultancy meeting attempted to put a number of policies and principles 
that are specifically needed to enhance the effectiveness to groundwater governance in the Arab 
region, and have arrived at the following principles and policies11

a. Groundwater should not be privately owned (refer to the section on Groundwater Abstraction 
Rights); 

:  

b. Groundwater is invisible and need extra effort to bring it to the attention of users and decision 
makers (refer to section on Groundwater Public Awareness); 

                                                           
11 The working group also arrived at principles that apply to any kind of water management, which included transparency, 
participation,  equity, institutional robustness, sustainability, inclusiveness (as many human behaviors as possible), and 
scale; in addition to building incentives to change human behavior. Refer to box 2.3 for the WWAP principles of good 
governance.   
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c. Groundwater is highly vulnerable to deterioration (e.g., salinization of coastal aquifers; pollution 
by anthropogenic activities), and the negative effects of groundwater misuse take time to detect 
and solve [and are more costly to rehabilitate than protection efforts]. 

d. Policies and legislation enforcement requires comprehensive monitoring techniques/tools (refer 
to the section on Monitoring, Data/Information Management and Sharing).  

e. Groundwater governance needs to be integrated with land use management processes; 
groundwater use is strongly correlated with agricultural use [which is influenced by national 
food policy.] 

f. Conjunctive use with surface water is often underestimated as a viable solution. Groundwater 
should not be regulated in isolation from surface water but it should be made in a 
complementary way. 

 
Groundwater Legislation 
The role of water legislation is essential for enabling the implementation of water policies and 
strategies. Water legislation provides the legal framework for water governance, institutional reform, 
regulatory standards, management systems, and enforcement of regulations.  
 
In the Arab countries, there are several legislative steps aimed to enhance the proposed institutional 
reform measures, promote decentralization and participatory water resources management, and 
strengthen the private sector involvement in water infrastructure projects. For example, in Jordan, 
with respect to legislative settings, water laws have been implemented to provide the appropriate 
legal framework for the institutional reforms such as Law 30/2001 to clarify the roles and 
responsibilities of the Jordan Valley Authority, Law 54/2002 regarding public health, Law 85/202 to 
regulate groundwater usage, and Law 12/2003 for environmental protection; in Tunisia, the Ministry 
of Agriculture is updating water laws for better enforcement of participatory management principles 
and further preservation of groundwater. In the questionnaire, the majority of countries in the 
region indicated that they have formal groundwater policies and legislations, however, only few have 
indicated that these legislations are enforced (refer to next section on enforcement and compliance).    
 
Furthermore, many Arab countries have recognized the importance of water legislation and 
regulation to promote water efficiency (Majzoub et al., 2010). Consequently, they have begun to 
reform and modernize existing laws or to introduce new legislation and review institutional 
arrangements to encourage decentralized and participatory governance at the national level, 
gathering all stakeholders. Egypt, Jordan, Morocco, Oman, Palestinian National Authority (PNA), and 
Yemen have undertaken a number of steps to reform their water legal system throughout the last 15 
years. In fact, Morocco and Yemen have been two of the first countries in the Arab region to put in 
force a framework of water law that reflects modern water principles and attempts to address 
country-specific issues faced in these countries. Of the two countries with framework laws, 
Morocco’s is the most complete (refer to Section 4 on lessons learned; World Bank, 2009; El-Ashry et 
al. 2010).  
 
It is to be noted that almost all Arab States have approved legislations for the management and 
protection of their scarce water resources in order to improve water governance. However, most 
efforts failed due to inadequate compliance and poor enforcement of the enacted legislation. 
Although Arab countries applied different approaches to enforce water legislation, an assessment of 
these approaches reveals the high ineffectiveness of the “Laws and Regulations – Standards and 
permits” top-down approach. The existing laws need to be embedded in the region’s socio-
economic, political and cultural specificities (refer to Section 4 on lessons learned).   
 
Legislation Enforcement and Compliance 
The main legislation challenge in the Arab region besides the adequacy and modernity of the current 
legislation is their enforcement, where the majority of the questionnaire respondents have indicated 
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that legislation enforcement is lacking or partially enforced. One of the most obvious examples in this 
context is groundwater pollution by the many anthropogenic surface activities. Poor groundwater 
pollution control is attributed to many factors, such as lack of political will, political economy, weak 
institutes, weak scientific basis, and inadequate monitoring system. Many groundwater resources in 
the Arab region are becoming increasingly polluted. The most frequent sources of pollution are 
human waste, industrial wastes and chemicals, and agricultural pesticides and fertilizers. The 
situation is worsened by the inadequacy of legislation, the institutional and structural arrangements 
in place for the treatment and management of municipal, industrial and agricultural waste. Such 
degradation of groundwater resources has many negative consequences, including economic, 
financial, health and environmental. 
 
The general state of compliance with water regulation in the Arab world is weak, which represents 
one of the major challenges in achieving effective water/groundwater governance in the region. 
Overlooking the enforcement of Arab water legislation, especially in terms of regulating groundwater 
abstraction and preventing the illegal drilling of wells, have led to the spread of a “social culture” that 
tolerates non-compliance and considers the cost of compliance as something that can probably be 
avoided. In this regard, community-based groundwater management is seen as a critical component 
of groundwater management and enforcement of laws and regulations. As such, water user 
organizations (such as WUA, irrigation councils, etc.) should be an integral part of the groundwater 
resource management and should be empowered to assist in the enforcement of laws and the 
implementation of water management plans (see Chapter 4). 
 
Groundwater Abstraction Rights 
Groundwater resources, either renewable or non-renewable, must be treated as public-property (or 
alternatively common-property) resources, with the state as the guardian or trustee that can 
introduce measures to prevent the depletion and pollution of aquifers. In other words, this means 
turning well owners into users who must apply to groundwater authority for water abstraction and 
rights. Therefore, there is a high priority to put in place a system of groundwater abstraction rights 
that are consistent with hydro-geological realities under a stakeholders understanding and 
consensus. In the case of non-renewable groundwater, it is also important to identify the 
government level to which the decision on mining of aquifer reserves must be referred to, and which 
should be given to the highest possible authority in the country.  
 
In the past, most of the Arab countries had experienced “community water use rights” for irrigation.  
This was applied mainly to large water sources such as natural springs/hand dug artesian wells and 
underground canals (qanat or aflaj) systems.  At present, the “privately-owned water use rights” are 
the only water rights being applied in the majority of the Arab countries, especially in the Arabian 
Peninsula countries. The general principal governing these rights is that groundwater is the property 
of the landowner, and therefore, he/she has an exclusive right to extract and use water as much as 
he wishes and for any purpose he wants without being liable for damages caused to his neighbors or 
to the aquifer in general. 
 
Moreover, the value of detailed monitoring of groundwater abstraction and use, and the response of 
aquifer state variables (groundwater levels and quality) cannot be overemphasized (see Monitoring 
section). Monitoring the quality of water, its levels and the amount of extraction in an aquifer (i.e., 
metering) of which the foundation on which groundwater resource management is based is missing 
in most of the Arab countries. This ideally should be carried out by the water resource 
administration, stakeholder associations and individual users. The existence of time-limited permits 
subject to initial review will normally stimulate permit holders to provide regular data on wells. It will 
be incumbent upon the water resource administration to make appropriate institutional 
arrangements through law enforcement, as well as an aquifer database for archiving, processing, 
interpretation and dissemination of this information (Foster and Nanni, 2005).  
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Groundwater Institutions12

Conceptually, institutions are more than organizational structures. They are made of three 
interactive components - law, policy and administration - which create norms, rules and legal 
systems that affect the governance and management of natural resources (Saleth and Dinar, 1999). 
In their widest sense, institutions comprise systems of laws, regulations, decrees, organizational 
arrangements, customs, markets, economic and financial instruments and all other components 
associated with them (ESCWA, 2004). Institutional frameworks are influenced by the socio-economic, 
political and resources-related conditions in which they operate. But depending on how they are 
established, institutional frameworks can have significant effects on incentive and disincentive 
structures (Pugh, 1996). Moreover, the institutional context consists not only of policy formulation 
and its enforcement. It includes how decision-making is distributed among authority levels, both 
vertically and horizontally, and the quality and the commitment to their implementation. 

 

 
It should be stressed that well-developed human resources cannot achieve capacity-development 
without an adequate institutional capacity (more on this in the next section). Institutional capacity 
relates to the overall performance of the organization and its capacity to function properly. Its 
resource base comprises the organizations personnel, facilities, technology, knowledge and funding, 
while its management capacity is determined by its procedures, programs and external relationship. 
Both the resource base and the management capacity make up the overall institutional capacity of 
the organization. 
 
In the Arab region, the government is the main entity responsible for groundwater governance. 
Several governmental institutions do have a role in groundwater governance in addition to the water 
agencies including agriculture/irrigation, health, and in some cases municipalities. In some countries 
(e.g., Algeria, Morocco, Yemen, Sudan, and Egypt) representatives of local users and association have 
a role in water governance, with only one country (Tunisia) having educational and research 
institutes involved. However, the majority of groundwater institutions are inadequate, or they need 
support in capacity strengthening and building, especially training of staff, availability of material and 
budgetary support. Moreover, developing strong management and monitoring systems are lacking in 
most of these institutions. These conditions significantly impact the effectiveness of groundwater 
governance.  
 
Furthermore, several investigations have revealed the existence of structural institutional problems 
that need to be addressed. Lack of clarity in roles of different actors, low capacities, sub-optimal 
performance as well as lack of effective coordination are among the most outstanding issues (Varis 
and Trotajada, 2007).  Coordination and synergies between different water-related institutions in 
any Arab country is a major water governance issue. Rivalries between different water institutions 
are common, and the responsibilities of each are not always clearly established. There is an urgent 
need for institutional reform in almost all water related institutions and structures.   
 
Moreover, weak institutional framework in many Arab countries is blamed for the ineffectiveness of 
implementing legal reforms (Majzoub, 2010). For example, and while the main legal reforms have 
been enacted, the implementation of the new legislation proves to be rather slow with reasons 
extending from lack of financial resources to insufficient technical equipment and human resources, 
to lack of political will to enforce legal regimes that contradict local institutional regimes as well as 
the vested interest of political and economic elites. The efficiency of existing institutions, the extent 

                                                           
12 It should be noted that while the questions (1 and 2) were directed towards institutions involved in 
groundwater governance, the answers were directed mainly towards institutions involved in water governance 
in general.   
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and effectiveness of the enforcement capabilities, as well as the potential net benefits of their 
enhancement affect the enforcement of laws and regulations (ESCWA, 2005). 
 
Proper institutional arrangements can directly contribute to the success or the failure of the 
formulation and implementation of good water governance practices, including the design, execution 
and management of water projects. In terms of existence of adequate groundwater institutions in 
the Arab countries, there has been a mixed response; the government respondents indicated that 
adequate institutions exist at the national level but not at the local level, while institutions 
respondents indicated that adequate groundwater institutions does not exist. However, all 
respondents indicated that groundwater institutions do need support in terms of: 1) capacity 
strengthening and building especially staff training and materials; 2) development of strong 
information management system and monitoring; 3) policy and legislative support; 4) institutional 
coordination and cooperation channels; and 5) financial support. 
 
In summary there are many Arab countries that are far from the requirements of sound water 
management, where the multiplication of water institutions, ineffective coordination mechanisms in 
between, weakness of water legislations enforcement, lack of eligible scientific and technical cadres 
in addition to low scientific and technological competence are still of the features that characterize 
many of the institutions concerned with the water sector in the Arab countries. Being a subset of the 
overall water governance, this is reflected on groundwater governance, and sometimes even worse 
due to the invisible and weak perception of the nature and characteristics of groundwater resources. 
 
 
3.2. Human Capacity Development 
Deficiencies in human resources are clearly identified as key issue for the ineffective governance for 
groundwater resources in the Arab region. Capacity building, training and organizational 
development constitute a cornerstone for the development of the groundwater sector in the Arab 
region.  Capacity development requires adequate enhancement of human resources, strengthening 
institutional capacity and creating an enabling environment to end the current divides that hinder 
sustainable development of scarce water resources of the Arab region.  
 
Inadequate individual and institutional capacities, particularly in the field of groundwater 
management, planning, and governance represent one of the major obstacles in water resources 
management in many of the Arab countries, and need to be enhanced through intensive education, 
capacity building and training. The areas of inadequate expertise includes groundwater 
characterization, quantitative and qualitative monitoring systems and optimal network design; 
data/information management systems; groundwater vulnerability and pollution hazard assessment; 
groundwater modeling for decision support; groundwater management action plans within an 
integrated framework. Furthermore, cooperation between government water institutes/agencies 
and universities/research institutes is very limited in both capacity development and research. 
However, it should be noted that these weaknesses are not uniform in the Arab countries, and are 
affected by many factors including budgetary reasons, lack of well planned capacity development 
plans, and unattractive government salaries (compared to the private sector). 
 
 
3.3. Stakeholders Participation  
Groundwater management is more about influencing the behavior of individual of individual 
groundwater users and potential users, than top-down allocation of a clearly defined natural 
resource. Therefore, the process of enabling and nurturing stakeholders participation is an especially 
critical groundwater governance instrument (Box 3.1). The importance of stakeholders inclusion can 
be manifested in that unilateral management decisions by regulatory agencies without social 
consensus are often impossible to implement; many essential management activities (e.g., 
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monitoring, inspection, fee collection, …) can be carried out more effectively and economically 
through cooperative efforts and shared burdens; and the integration and coordination of decisions 
relating to groundwater resources, land use and waste management is facilitated (GWMATE, 2010).  
 
Box 3.1. Value of Stakeholders Participation  
Principle 10 of the Rio Declaration on Environment and Development (UNESCO, 1992) emphasizes 
that “environmental issues are best handled with the participation of all concerned citizens, at the 
relevant level”. Other widely recognized international policy documents emphasize the need for an 
adequate role of the public, including non-governmental organizations (NGOs), in environmental and 
water management. Examples are the Dublin Statement on Water and Sustainable Development 
(UN, 1992a), Agenda 21 (UN, 1992b), the Noordwijk Political Statement and Action Plan (Ministerial 
Conference on Drinking-Water and Environmental Sanitation, Noordwijk, 1994) and the Guidelines 
on Access to Environmental Information and Public Participation in Environmental Decision-Making 
(Environment for Europe Conference, 1995; UNECE, 2000). 
 
Therefore, the involvement of groundwater stakeholders is central to improved groundwater 
management and governance. Water users, providers of water services, managers of water 
resources and forums where these stakeholders can meet and take part in constructive dialogue, 
sometimes called multi-stakeholder platforms, have come to the fore as a logical companion to 
IWRM (Warner et al., 2006). Moreover, groundwater management decisions taken with the 
participation of stakeholders should help to bring: social benefits, because they tend to promote 
equity among users; economic benefits, because they tend to optimize pumping and reduce energy 
costs; and technical benefits, because they usually lead to better estimates of water abstraction. On 
the other hand, participatory management of highly-stressed aquifers should help take some 
otherwise unpopular decisions where—at least in the short run—benefits to a number of 
stakeholder groups are decreased because they agree to reduce pumping in the longer-term 
communal interest (GWMATE Series, 2002-2006). 
 
Traditional Water User Associations (WUA) are not enough alone to ensure stakeholders 
participation. There is a definite need of a system for higher-level user and stakeholder participation, 
i.e., aquifer management organization (AMOR) that are formulated at the scale of the basin level by 
the water regulatory agency, and in which all WUAs and other main categories of stakeholders (Table 
3.1) are represented. Moreover, the AMOR should be governed with a solid legal and institutional 
framework providing clarity as to the rights and duties of representatives and procedures to those 
who are reluctant to cooperate.  On the other hand the local government agency is still required to 
take up the following roles: 1) Make complex groundwater situations understandable so that 
stakeholders can participate on a more informed basis; 2) Empower stakeholder organizations so 
they can lead on local processes; 3) Ensure all stakeholders are properly represented; and 4) 
Establish a sound groundwater rights system (GWMATE, 2010; GWMATE Series, 2006). 
 
Table 3.1. Potential range of interests and activities of groundwater stakeholders (GWMATE Series, 
2002-2006). 
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It should be noted that water governance in many Arab states has traditionally been at the local 
level. Oasis and Aflaj communities in many areas in the Arab region continue to manage the 
allocation of water between individuals, and the quality is maintained through ownership 
responsibilities of the resource (Zekri and Al-Murshudi, 2006). In the twentieth century, the big drive 
towards supply development and large irrigated perimeters, new institutional structures emerged to 
manage the nations water resources. Since then and until recently, water management in the Arab 
region has been highly centralized and for the most part managed at the national level with little 
local stakeholder and civil society participation, resulting in structures which have been viewed as 
ineffective and fragmented. The responsibilities for water have tended to lie in a number of different 
government departments, problems of bureaucracy and inefficiency have influenced decision making 
and action has been slow and non transparent. Moreover, national governance structures remain 
top-down, do not enforce decentralization, with no legal requirements for the participation of the 
civil society, and with no mediation and conflict resolution mechanisms in place.  
 
Recently, local community stakeholders and user associations are established in Egypt, Jordan, Libya, 
Morocco, Oman, Tunisia, and Yemen. The Arab region’s recent experience shows that some of the 
water users associations (WUAs) have been established through a bottom-up consultative approach, 
where authorities have conferred with ordinary water users.  This helps not only to increase their 
participation, but also to improve the welfare of farmers and develop irrigation and drainage by 
providing an alternative to the monopoly of public utilities (Abou-Hadid, 2010), thus enhancing their 
empowerment. In some countries, these structures do exist, but may need reactivation and/or 
strengthening and given the legal status (Box 3.2). However, in the majority of the Arab countries the 
level of stakeholders participation across the whole groundwater management process remains very 
low, if not absent.  
 
As a general trend in decentralization, community organizations and non-governmental organizations 
(NGOs) in the Arab region are becoming more involved in planning processes. Egypt, Jordan, 
Morocco, Tunisia, and the Palestinian Territories (West Bank and Gaza) have developed water 
policies and strategies based on stakeholder consultations including government officials, politicians, 
water user associations, local communities, and the private sector (AWC, 2006). Decentralization 
could be considered a viable solution to improve the relation between the central agencies and local 
communities in water production and distribution. Democratic decentralization would promote 
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cooperation with central agencies and encourage poor people to express their demands and satisfy 
their needs.  
 
Box 3.2. Public Participation in the Field of Water Management 
Public participation in the field of water management should take place in a manner that takes full 
account of the rights and responsibilities of the public and the public authorities. At the national 
level, states are encouraged to guarantee legal rights for the public on access to information, public 
participation in decision-making and access to justice in environmental matters, so that the public 
may enjoy these rights during decision-making processes relating to water management. For that 
purpose, states should adapt their national legal systems, as necessary. Source: UNECE, 2000 
 
 
3.4. Stakeholders Awareness of Groundwater  
One of the main actions that have been indicated13

 

 to facilitate stakeholders participation in the Arab 
region is establishing a common/shared understanding of the groundwater situation, issues, current 
and future challenges, and national/local options for its sustainable management by stakeholders. 
This is seen as very important due to the invisible nature of groundwater (which leads to limited 
perception of the limitation of the groundwater resource) and to the inadequate education 
campaigns to increase the awareness of the public about groundwater. Inefficiency of water use in 
irrigation (around 40%), the main user of groundwater, in the Arab region is a clear indicator for the 
weakness of water awareness. This is compounded by the inadequacy of groundwater monitoring 
systems and data exchange between the different parties involved. Public awareness is seen as a 
major foundation for achieving effective and good groundwater governance, and is the first step for 
meaningful participation and tangible action.  

Nevertheless, many Arab countries, such as Morocco, Qatar, Tunisia, Egypt, Oman, Bahrain and 
Jordan, have launched several innovative public awareness, training and education programs on 
conserving water resources, including groundwater resources particularly in the agricultural sector. 
This is made through various ministries and agencies, the private sector and non-governmental 
organizations, as well as water education in school curriculum in some countries. However, these 
campaigns are judged by many as not tailored to the needs of different user groups, have a limited 
coverage, and are very general aiming at conserving water. Only few of these campaigns are 
customized to target the understanding of the local groundwater system and dynamics by the 
groundwater user (e.g., Oman).  
 
Hence, messages and information to enhance stakeholders public participation need to customized 
to target the various stakeholders groups, and to be conveyed in clear manner to be understood by 
the lay person. Moreover, local champions can be utilized as good messengers for this purpose. A 
continuing long-term awareness program needs to be instituted taking into account the specificities 
and structures prevalent in each country as well as building on the traditional knowledge and 
governance system. These programs should be inclusive (state, civil society, users, academia, private 
sector, ..), aim at showing the local communities the benefits of participation and sharing 
responsibility as well as the benefits and negative consequences of different measures in the 
management of the groundwater resource.  In this regard, awareness programs with appropriate 
messages at the level of “decision makers” have been also emphasized, which are different than 
those targeting other stakeholders groups (Box 3.3). Moreover, NGOs could play an important role as 
key actors in raising awareness about water issues in society and those related to groundwater (refer 
to Section 4). 
 
Box 3.3. Needed messages to Decision makers in the Arab Region 
                                                           
13 See questionnaire questions #8 and #9 
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a) On Groundwater Management and Governance  
• Groundwater resources are vital for the Arab countries and represents the only natural water 

sources in many countries.  
• Groundwater is a scarce and vulnerable strategic resource that must be monitored, well managed 

and planned, conserved, and protected to ensure its sustainability  
• Groundwater resources are being overexploited and are dealt with as an undervalued commodity.  
• Efficient management of groundwater resources must be a priority concern to decision makers; 

“Political will” is needed. 
• Groundwater resources management reforms are urgently needed before the destruction of this 

essential resource.   
• Appropriate legislations and polices are required to protect groundwater and control exploitation.  
• Strengthening the capacity of professionals working in the water sector is needed.   
• Effective cooperation is needed at all levels and between different stakeholders, especially 

between groundwater competing sectors to preserve this vital resource for future generations. 
 

b) On Groundwater Policies under Climate Change Impacts in the Arab Region  
• There will be less water in the future and it will be more expensive to provide water for the ever-

increasing demand. 
• Although groundwater is expected to be less vulnerable to the impacts of climate change than 

surface water, both will be significantly impacted.  
• Climate change impacts on groundwater can be direct (less recharge to shallow aquifers) and 

indirect (increasing demands on groundwater). 
• Groundwater can be used as a buffer resource to climatic variability, and protecting and 

preserving groundwater contributes to increasing society resilience to climate change. 
• Adaptation options for the Arab countries in both the supply side (investing in desalination, 

wastewater reuse, and water harvesting especially groundwater recharge dams) and demand side 
(increasing water use and delivery efficiency and conservation especially in the irrigation sector) 
need to be evaluated and prioritized based on their cost-effectiveness. 

  
 
3.5. The Political Will for Effective Water/Groundwater Governance 
A fundamental requirement for good water/groundwater governance is the existence of a strong 
political will. Political will is necessary for the reforms needed to achieve sustainable water resource 
visions. It is a pre-requisite for economic, legal and institutional implementation of any and all 
schemes and plans that formulate effective water governance.  
 
The GWP Framework for Action states that the “water crisis is often a crisis of governance” (GWP, 
2000). The implementation of effective water governance has been reinforced and was built upon in 
many declarations and conference statements at the global level by ministers and heads of states 
(e.g., the 2000 Hague Ministerial Declaration, the Bonn 2001 Freshwater Conference, the UN 2000 
Millennium Assembly, and the 2002 World Summit on Sustainable Development). At the Bonn 2001 
Freshwater Conference, ministers recommended action in three areas, with “water governance” as 
the most important; they proposed that each country should have in place applicable arrangements 
for the governance of water affairs at all levels and, where appropriate, accelerate water sector 
reforms. 
 
However, despite these commitments made by the world leaders, including the leaders of the Arab 
countries, in establishing an effective water governance system, there seems to be no or very limited 
success in this direction. This could be attributed to a number of reasons that impede movement in 
this direction, the most important of which is the dominance of hierarchical and market-led 
governance systems, as opposed to distributed governance system in these countries (Box 3.4). 
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Action is urgently needed to raise the political will to overcome obstacles to change, reforming and 
developing water institutions, and establishing an enabling environment in water resource 
management within the framework of effective water governance and management. Moreover, in 
the Arab region the political will for reforms towards more effective water governance has been 
observed to be proportional to the involvement of international donors and funding agencies in 
water sector projects (e.g., Yemen, Egypt, and Morocco), manifesting the external role that can drive 
the reform process.  
 
Box 3.4 Three Evolving Governance Systems 
Hierarchical Governance: Part of modernization is generally seen as the evolution of political systems 
from top-down, hierarchical government systems with centralized institutional settings, to more 
decentralized administrative forms.  
Market-led Governance: emerged at end of the Cold War in the closing decades of the 20th Century, 
where the market was proposed by many in the western countries as the solution to economic 
growth, social equity and environmental problems. This led to deregulation and more involvement of 
the private sector and a changed role for the civil service and civil society.  
Distributed Governance: At the beginning of the new millennium the State’s role of “directing” or 
“steering” society is being challenged by cohesive local networks (civil society, private sector) and 
global networks (international organizations and NGOs) with these same entities also supporting the 
State in its aims to develop society, giving a dynamic relationship between different social forces. 
Source: Rogers and Hall, 2003 
 
 
3.6. Transparency and Accountability in Groundwater Governance 14

Dialogue and participation are not enough to achieve good governance. They need to be targeted 
towards making the right decisions, based on clear consensus. There is a need to have a mechanism 
whereby stakeholders can monitor the quality of the decisions made and how they are implemented. 
This will improve the likelihood of good decisions being made and implemented as well. 
Transparency is not an end in itself; though authorities that make decisions or fail to implement the 
good decisions should be held accountable. While not guaranteeing good governance, accountability 
will make it much more likely (UNDP, 2013). 

 

 
Water allocations based on the social priorities, not the needs of small special-interest groups 
require strong mechanisms of external accountability. Increased education, more open access to 
information and decentralization of decision-making could help to transform societies. Moreover, 
traditional knowledge and customary practices should be re-examined. To improve water 
management, the expertise of water professionals is not enough. User associations, advocacy 
groups, the media, academia and other parts of civil society should also be involved in a well-
informed decision-making process. Arab countries have to set up the kind of institution that ensures 
this role (as a national council of water). It will also require accountability between users and 
governments, between governments and service providers, and between users and service providers 
(Bucknall et al., 2007). Furthermore, opaque power structure can breed corruption. Fighting 
corruption requires the presence of anti-corruption measures such as legal, financial, public service 
delivery system and private sector reforms. Indeed, anti-corruption measures are now perceived as 
central to equitable and sustainable water governance. Good water governance efforts are needed 
to combat corruption through raising awareness, decentralization, transparency and programs on 
water integrity and accountability. And above all there should be a political will (Choukr-allah et al., 
2012). 
 
 
                                                           
14 Very llimited input from the consultation meeting. 
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3.7. Monitoring, Data/Information Management, and Sharing 
Groundwater monitoring15

 

 is essential for effective water management and thus governance; if you 
cannot measure it, you cannot manage it, and thus cannot govern it.  Moreover, access to reliable 
groundwater data is a critical factor in understanding and planning for sustainable groundwater 
management, in addition to the importance of monitoring and sharing data to improve the way in 
which groundwater resources are planned and managed.  

One of the biggest challenges and constraints to groundwater management and governance in the 
Arab region is the inadequate attention to the systems that regularly collect and monitor data on 
groundwater (Box 3.5). Data forms the bases of the understanding of groundwater system and 
without it, it is nearly impossible to advise a plan on how water should be allocated efficiently to 
different uses and sectors, nor how groundwater is responding to on-going management plans. 
Gathered information by monitoring provides water resource managers with key data and 
knowledge to enable sustainable use and long term planning in relation to groundwater, and helps to 
guard against over-abstraction and to ensure reserves do not become stressed or drop below 
sustainable levels. Modeling future water scenarios is only possible if there is an access to good 
water data. 
 
Box 3.5. Establishment of Effective Water Monitoring System in MENA Region 
The Third International Forum on Water Governance in the MENA Region that took place in 
Marrakech, Morocco, 9-13 June 2008, identified the main impediments and action mechanisms for 
policy implementation in the region. The establishment of “effective water monitoring systems” that 
use clearly defined benchmarks and indicators to provide feedback about advancement was strongly 
recommended (Varis and Trotajada, 2009). 
 
Therefore, to have better and effective groundwater governance, the collection and monitoring of 
high quality data and information should be the goal of all groundwater planning and management 
institutions. This data could reveal essential information about rainfall events, groundwater 
response, groundwater level changes and the impact of major extractions on groundwater systems. 
Groundwater data is a prerequisite for understanding how water economies function and the various 
ways in which groundwater is used, managed and shared.  
 
The main factors that have been indicated to constrain groundwater monitoring in many Arab 
countries are inadequate financial resources (groundwater monitoring covers vast and remote areas 
and monitoring wells are costly compared to gauging stations for surface waters), insufficient staff, 
inadequate use of modern technology (which reduces the cost significantly), and often limited access 
to private lands (and vandalism).    
 
In addition, having access to appropriate data is the best way to discuss trans-boundary groundwater 
sharing, provide bases for groundwater allocation, and also provide a moving picture of the impact of 
climate change on water/groundwater resources and the environment as a whole. Sharing accurate 
data can improve the responses of policy and other mechanisms to deal with climate change. 
Therefore, it is important to overcome the institutional barriers to data sharing.  
 
To maximize the value of the data and information, these need to be accessible to all relevant 
stakeholders including government agencies, farmer and user associations and to the public at large. 
Decision-making can be considerably improved by having open and free access to groundwater data. 
In most of the Arab countries, research centers have difficulty in having access to groundwater data 

                                                           
15 Groundwater monitoring includes groundwater state variables of water levels and chemistry, abstraction rates, and 
other related data including socio-economic and land use patterns. 
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or databases, when they exist in government agencies, and thus their scientific contribution to 
groundwater management and planning is very limited.   
 
 
3.8. Governance of Non-renewable Groundwater Resources  
The majority of the aquifer systems in the Arab region are non-renewable, and are present in 
relatively vast areas in the region, namely in the Sahara Desert and the Arabian Peninsula, and are 
shared by many Arab and non-Arab countries. These are located in a relatively deep geological 
formation and store significant amounts of water but this water has a finite life and quality 
limitations (UNESCO, 2012; LAS, UNEP and CEDARE, 2010). 
 
In general, there are two different ways in which non-renewable groundwater resources are being 
utilized in the Arab countries. The first is that utilization is made under ‘planned schemes’ in which 
the mining of aquifer reserves is contemplated from the outset (e.g., the Libyan Sarir Basin, and Al-
Sharqiyah Sand and Al-Massarat Basin in Oman). The second is that utilization is unplanned, leading 
to fast depletion of aquifer reserves and deterioration of its water quality. Unfortunately, this is the 
case in most of the Arab countries (e.g., Saq aquifer, Disi aquifer, Tawilah Aquifer in Yemen, Sana’a 
basin, and the Palaeogene aquifer in the Arabian Peninsula) (LAS, UNEP and CEDARE, 2010).  
 
The use of the term “sustainability” for non-renewable groundwater resources is problematic for 
water resource managers, and requires a clear definition. It is also argued that for the case of the 
non-renewable groundwater resources, the term “longevity” becomes more appropriate. Regardless 
of the term used, the sustainability/longevity of these resources needs to be interpreted in a socio-
economic as well as physical context. This is because full consideration must be given not only to the 
immediate benefits and gains, but also to the negative impacts of utilization and to the question of 
what comes after. Additionally, an exit strategy needs to be identified, developed, and implemented 
by the time an aquifer is depleted. An exit strategy must include balanced socio-economic solutions 
for aquifer reserves, the transition to a less water-dependent economy, and replacement water 
resources. Moreover, it becomes vital that these groundwater reserves are used with maximum 
hydraulic efficiency and economic productivity, and this does not only imply high water use efficiency 
in the agricultural sector (as the main user of these waters), but also the maximum re-use of urban 
(second main user) wastewater. The management goal would be the orderly utilization of aquifer 
reserves under maximum water efficiency with expected benefits and predicted impacts over a 
specified time-frame.  
 
In terms of governance, public awareness campaigns on the nature, uniqueness and value of non-
renewable groundwater are essential to create social conditions conducive to aquifer management, 
including wherever possible full user participation. In this context all reliable groundwater data 
should be made regularly available to stakeholders and local communities.  
 
It is also important to agree on the level in government to which the decision on mining of aquifer 
reserves must be referred, which should be given to the highest possible authority in the country. 
The preferred institutional arrangement is a single government agency, with all ministries and 
agencies with a stake in groundwater development and environmental management should be 
involved, through a coordinating committee. The resource administration should have authority to: 
declare the aquifer as a ‘special area’ subject to specific demand management programs; establish a 
special unit to coordinate the resource management of the aquifer concerned; the establishment of 
an AMOR, which should include representatives of all the main sectoral and geographically-based 
user groups, together with those of government agencies, local authorities and other stakeholders; 
formulate specific legal provisions for the non-renewable aquifer not covered by the national 
legislations; put in place  a system of groundwater abstraction rights (sometimes known as 
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permits, licenses or concessions) that are consistent with the hydrogeological reality of continuously-
declining groundwater levels, potentially decreasing well yields and possibly deteriorating 
groundwater quality; establish detailed and continuous monitoring of abstraction and use, and the 
aquifer response (groundwater levels and quality) to such abstraction to be carried out by the water 
resource administration, stakeholder associations and individual users, and aquifer database 
(databank or datacenter) for the archiving, processing, interpretation and dissemination of this 
information (GWMATE Series, 2002-2006). 
 
 
3.9. Governance of Shared Aquifers 
The Arab region has considerable regional groundwater systems, both renewable and non-
renewable, that extend between neighboring Arab countries and across the border of the region as a 
whole. The shared aquifers of the region include the Nubian Sandstone Aquifer (Chad, Egypt, Libya, 
Sudan), the North Western Sahara Aquifer System (Algeria, Libya, Tunisia), the Mountain Aquifer 
(Israel, OPT West Bank), Disi Aquifer (Jordan, Saudi Arabia), Rum-Saq Aquifer (Jordan, Saudi Arabia), 
the Great Oriental Erq Aquifer (Algeria, Tunisia), and Al-Kabeer Al-Janoubi (Lebanon, Syria).  
 
The groundwater dependency ratio of some Arab countries, is extremely high, and almost every Arab 
country depends, to varying degrees, on aquifers that are shared with neighboring countries for its 
water supply. For example, the Palaeogene aquifer system which extends from the northern to the 
southern end of the Arabian Peninsula is shared between most of the Peninsula countries, and 
represents in most of these countries a major source in meeting their water demands.  
 
Despite the high dependency on groundwater resources in meeting many countries water supply, a 
close look at the systems governing these resources by Arab and non-Arab countries, and very much 
like shared surface water resources in the region, clearly reveals that most of these systems are 
partial and incomplete, and lack comprehensive international agreements (UN ILC Draft Law of 
transboundary aquifers, which is expected to become a global reference document). Cooperation 
on the issue of shared groundwater resources in the Arab region has been modest, with only a 
handful made. This constitutes a major challenge facing the region, as groundwater resources are 
managed unilaterally. The fact that many Arab countries depend on shared groundwater resources in 
meeting a large percentage of their water supply makes water a political issue that may strain 
relations and conflict with neighbors. Therefore, cooperation and coordination across national 
borders is essential if management of shared water resources in a sustainable manner is to be 
attained (UNESCO, 2012). 
 
Uncontrolled development practices in the absence of joint agreements to manage shared 
groundwater in a relatively sustainable manner has resulted in detrimental effects causing high 
depletion rates, increased pumping costs, deterioration of water quality due to mixing water among 
multi-layered aquifers, and the reversal of flow direction in some locations and across international 
boundaries. Groundwater development to meet the increasing demand for water is expected to lead 
to further mining of the shared aquifers with potential dispute among countries of the region. Shared 
water resources remain to date a major problem which threatens the region’s stability and food 
security, and imposes high levels of uncertainty on water resource planning in the down-stream 
countries (LAS, UNEP and CEDARE, 2010; ACSAD, 2009).  
 
The lack of international agreement reflects, in large part, the weak political and multilateral 
engagement between countries sharing groundwater. The access to transparent data to share among 
the neighboring countries is essential if any agreement is sought between them.   
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3.10. Governance of Groundwater under Occupation  
Deprivation of water resources in territories under occupation represents a major issue in the Arab 
region.  The clearest example is the Occupied Palestinian Territories (OPT). The OPT are almost 
entirely dependent on waters which are transboundary and are essentially controlled by Israel by 
military ruling. International conventions stipulate the illegitimacy of exploitation and investment by 
military occupation of natural resources within occupied territories while denying the state owning 
those resources the right to such investment. However, Israeli practices in the OPT contradict such 
international legitimacy. In the OPT of West Bank (WB), the Israeli occupation’s military ruler of the 
WB declared after the 1967 war that WB water resources belonged to Israel. In the years 1967-1968 
military orders were issued establishing the occupation’s authority over all water-exploration and 
well-drilling works. Currently, Israel illegally exploits almost 85% of WB groundwater resources, and 
continues to prohibit the Palestinian population from drilling new wells unless approved by the 
military ruler, and if approved it should not exceed 60 m in depth, whereas settlers can reach depths 
ranging between 500 and 600 m (LAS, UNEP and CEDARE, 2010).  
 
In 1995, the Oslo II agreement Article 40 contained provisions on water and sewage that recognised 
“undefined” Palestinian water rights, and returned some West Bank water resources and services 
responsibility to the Palestinian Authority. A Joint Water Committee (JWC) between the Israeli and 
Palestinian side is established to manage water resources in the West bank and Gaza during the 
interim period. The Israelis are currently utilising about 82% of the annual safe yield of the 
groundwater basins to meet 25% of their water needs, whereas the water consumption of 
Palestinians residing in the West Bank constitutes around 17% of the annual safe yield (ARIJ, 2004). 
The Palestinian Water Authority is unable to carry out any management of the resource in the West 
Bank within the current governance framework. The governance system established by Article 40 
requires the approval by Israeli authorities of any proposed project within the West Bank. This 
arrangement, together with the way it has been implemented, gives Israeli authorities control over 
the allocation and management of West Bank water resources. Israeli territorial jurisdiction in Area C 
(60% of the West Bank) consolidates this control, which makes integrated planning and management 
of water resources virtually impossible for the Palestinian Authority. As an illustration, the Israeli 
Water Authority has used its role as de facto regulator to prevent Palestinian drilling in the Western 
Aquifer, despite growing demand from Palestinian consumers, while increasing its own off-take from 
the aquifer above agreed levels (World Bank, 2009).  
 
Essentially, groundwater resource management is impossible under current conditions. Clearly, the 
resolution of all problems will require movement on the political front or a change in the power 
asymmetry. Reforming the way in which the JWC and Civil Administration address Palestinian 
development needs is a priority until such time that the political issues are finally resolved (UNDP, 
2013). 
 
 
3.11. Sustainable Financing of Groundwater Governance 
Groundwater governance is a long-term continuous process and would require mobilization of 
considerable resources including financial resources. In many Arab countries, the absence of long-
term financial sustainability resulting from inadequate government funding coupled with low cost 
recovery for groundwater agencies represents one of the major constraints for effective 
groundwater governance and management performance. This impacts almost all the components 
and activities of groundwater governance (monitoring, data and information management, capacity 
development, legislation enforcement, proper institutional setups, stakeholders awareness and 
participation, and many others components). Moreover, budgets allocated for groundwater studies 
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and monitoring are very limited, if not absent in some countries.   In addition, slow and complicated 
bureaucracy hampers the spending of allocated budgets. 
 
In the Arab countries, groundwater is generally considered as a free commodity (water abstraction 
rights section), and socio-economic policies on water pricing inhibit cost-recovery, which worsen the 
capacity and quality of groundwater management and effectiveness of its governance. However, the 
principle of cost recovery for services in a socially affordable manner is generally accepted in the 
region. However, it should be noted that directly visible services as groundwater supply and 
treatment are more easily included in billing the beneficiaries more than the invisible services as 
groundwater basin management and governance. Nevertheless, concepts of paying for overall 
governance services and investing in knowledge development concerning groundwater exploitation, 
though limited, but are starting to emerge.  
 
Having said that, still cost-recovery for groundwater management and governance remains a major 
challenge in the region, and thus stakeholders awareness on this issue becomes important. Water 
should be recognized as an economic, social, and environmental good. The full costs of groundwater 
management, services, and governance need to be acknowledged. The costs should be allocated 
transparently, equitably, and sufficiently throughout society, and accountable and transparent 
systems, the full accounting of costs and benefits, a progressive policy and legal environment, and a 
constructive relationship between civil society and government should be promoted. 
 
The financial resources in the majority of Arab countries (with the exception of oil Arab countries) 
are limited and unable to provide all of the necessary resources to invest in the water sector 
management and governance. Therefore, in order to ensure the financial sustainability of effective 
water/ groundwater governance in the Arab countries, a clear long-term financing scheme to ensure 
financial sustainability is needed. This includes the clear identification of financing sources such as 
water use tariffs, pollution charges, permits fees, etc, and economic and financing instruments that 
ensure an optimal and efficient allocation of financial resources whenever and wherever needed.  
 
Among these, groundwater pricing using a proper tariff mechanism in a socially equitable manner is 
viewed as the most important instrument for cost recovery and thus contributing to financial 
sustainability, as well as in establishing effective demand management towards reaching efficient 
and sustainable use of groundwater resources. Groundwater charging and cost recovery however, 
necessitate innovative tools such as the participatory approach in water management and 
decentralization processes, building technical and financial capacities of local authorities, promoting 
dialogue and consensus among all interested parties, ensuring effective enforcement and compliance 
and strengthening water institutions performance. Moreover, scientific insight in the feedback 
mechanisms between behaviour of individual and collective groundwater users and pricing 
mechanisms is required. 

 
Moreover, the role of private sector participation (PPP) as a complementary to public resources and 
a support to key actors in groundwater management need to be explored to bridge the financial gap 
as well as the capacity gap. Private sector involvement in groundwater use is clearly visible at the 
level of investments in projects with a good internal rate of return at short term. In groundwater 
governance hardly any private sector involvement is observed; examples from Public-Private 
cooperation in governance in the energy sector provide opportunities for the groundwater sector. In 
this regard, probably from governance and technical points of view Managed Aquifer Recharge 
(MAR), representing one of the crucial management practices to meet demands could be looked at:  
MAR brings together water and land management.  Attracting private investors to this linking pin 
between land and water management can be regarded as a promising business case for national and 
international agencies. The same applies to projects for the development and management of deep 
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and fossil groundwater reservoirs within often complex aquifer systems are requiring large initial 
costs. 
 
Furthermore, there are many roles that international donors and organizations can play in this 
regard. They can bring seed money to the various governance-related projects; expertise in 
improving the efficiency in government improvement and exchange of baseline financing models, 
stimulating stakeholders involvement and establishing of open markets; contribute to large scale 
projects such as groundwater recharge, in addition to many other contributions that could enhance 
the financial sustainability for groundwater governance.    
 
A vision on long term self-reliance and sustainable financing of the groundwater sector is lacking 
both at national levels and for the Arab region in total. As large volumes of groundwater resources 
are non-renewable and being exploited intensively, a shared long term vision is indispensable.  
 
At this point, a short term international funding for raising awareness on groundwater governance 
on national level is urgently needed. Co-funding from national resources is a prerequisite for the 
success of these interventions.  It is recommended to start pilots on such projects immediately 
following the present Groundwater Governance Project.  
 
Moreover, the role of the private sector in groundwater governance puts challenges to this sector 
that surpasses its short term benefits from involvement in water supply and sanitation. This aspect 
requires special attention from the international funding agencies. It is recommended that 
international agencies like OECD, GEF, IDB, UNEP and WB support the process of cross-sectoral 
experience and knowledge exchange.  It is recommended that these agencies initiate cross-sectoral 
business cases and financing mechanisms within the energy-water-food sector.  These cases and 
mechanisms are meant to attract new investors and stakeholders from outside the water sector. 
 
 
3. 12. Main challenges and Priorities for Effective Groundwater Governance 
In summary, the main challenges and barriers for effective groundwater governance in the Arab 
region have been identified in:   

• Inadequate/Lack of clear groundwater policies and legislations. 
• Lack/inadequate political will for the implementation of groundwater policies and legislation.  
• Overall limited funding impacting management, monitoring and capacity development. 
• Weak groundwater institutions, fragmented or overlapping responsibilities, and weak 

coordination between involved sectors. 
• Inadequate understanding of groundwater systems and inadequate awareness. 
• Limited community participation.  
• Inadequate human resources capacity (and motivation due to low government salaries). 
• Weak monitoring systems and Lack of information and/or data and/or needed technology.  

 
In terms of groundwater governance priorities, these are categorized at four levels, as follows: 

• Technical Level priorities: Improving groundwater monitoring and surveying; Developing 
reliable data systems and/or modules for quality and quantity; Limiting abstraction to 
sustainable levels (controlling over-abstraction); Protecting groundwater quality from 
contamination (establishing groundwater protection zones); Promoting water conservation 
especially in agriculture); Training and capacity building of staff.  

• Legal Level priorities: Enforcing groundwater legislations especially; Formulating clear policies; 
strategies and plans; Regulating abstraction; Controlling licensing for drilling and pumping and 
transparent licensing; transfer of licensing mandates; Water allocation plans.  
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• Infrastructure Level priorities: Implementing water supply projects to provide (potable) water 
to the population; Groundwater recharge techniques or dams.  

• Awareness Level priorities: Promoting water conservation and increasing public awareness and 
increasing public engagement and stakeholder involvement. 

 
 
4. Lessons Learned and Opportunities for Effective Groundwater Governance  
In the Arab region, there have been a number of initiatives towards improving the effectiveness of 
groundwater governance in its various components. The followings are some of these initiatives in a 
number of the most challenging and priority areas in the Arab region.   
 
Legal and Institutional Reforms  
Several Arab countries, such as Morocco, have amended their water management systems to be 
more flexible and adaptive along with their growth and economic diversification. Faced with 
unevenly distributed rainfall since 1975, large arid areas and demand outstripping supply, Morocco 
has witnessed intensive use of surface water and often unsustainable depletion of aquifers. 
Nevertheless, the country has a long history of sophisticated water institutions. In the middle of the 
twentieth century, national water policy focused on increasing its dam infrastructure to modify 
natural flows, enhance groundwater recharge, and to catalyze a shift from traditional to intensive 
agriculture. The sector was dominated by well-educated technical elites from the Civil Engineering 
Corps (World Bank, 2009). The transition to water demand management started in 1998. The 
country introduced a number of institutional reforms paving the way for solid regional decentralized 
institutions (Watershed Basins). The declaration of a comprehensive ‘water law’ in 1995 was a major 
breakthrough in Moroccan water policy. This law provided the country with some effective technical, 
financial, and institutional tools in order to face the most crucial challenges in the water sector 
(Choukr-Allah, 2011). 
 
While many Arab countries have approved legislations for the management and protection of their 
scarce water resources in order to improve water governance, these efforts failed due to inadequate 
compliance and poor enforcement of the enacted legislation. Part of the reasons of the 
ineffectiveness of these legislations is the adoption of a top-down approach and ignorance of the 
region’s socio-economic, political and cultural specificities.   
 
The scarcity and importance of water to early agrarian and nomadic societies in the Arab region 
dictated the development of fairly complex systems of tribal laws and Islamic doctrine to manage 
and share the resource. A good illustration of this is the Falaj, an underground aqueduct water 
system, in Oman. The main structure of the Falaj consists of the mother well that can be as deep as 
65 to 200 feet, the main channel, and the access shafts that are built every 50 to 60 m along the 
channel. “Each farmer has a share of water depending on the size of his farming plot(s) and on his 
contribution to the Falaj construction. As water is considered a source of life within Omani society, the 
Falaj system is managed and maintained by local communities” (Majzoub 2010). The system is based 
on accountability and transparency and has been successfully functioning for decades. The Qanat 
underground system, the Saqia (waterwheel) and other traditional water allocation schemes are 
good examples of some of the innovations that have lasted to this day (Jagannathan et al., 2009).  
The very strong collective values that prevail in Arab societies have proved to be essential for the 
success and sustainability of these practices. In this regard, community-based groundwater 
management is seen as a critical component of groundwater management and enforcement of laws 
and regulations in the region.  
 
The Political Will for Reform   
Although limited, there are some implemented best political practices in the Arab region that 
represent a strong political will in the establishment of an enabling environment and enforce the 
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governance system in the Arab countries. Some good examples are the establishment of higher 
water councils for setting water policies and coordination among various water institutions (e.g., 
Algeria, Egypt, Palestine, Bahrain, and Qatar); the consolidation of the fragmented water institutions 
under one authority and the separation of the water authority from the agricultural authority, the 
main consumers of groundwater (e.g., Saudi Arabia, Yemen, Abu Dhabi Emirate, Oman); the 
successful interventions of major demand management programs in the agricultural sector (e.g., 
Saudi Arabia); successful implementation of demand management based on community actions and 
cumulative knowledge (e.g., Tunisia); and development of water policies and strategies based on 
stakeholder consultations including government officials, politicians, water user associations, local 
communities, and the private sector (e.g., Egypt, Jordan, Morocco, Tunisia, and West Bank and Gaza). 
However, it should be noted that many of these reforms (particularly the ones in the lower) have 
been associated with the involvement of international donors and funding agencies, and therefore, 
manifests the influence of these agencies’ role in these reforms.   
 
Human Capacity Building  
There are several efforts throughout the Arab region that can be noted in the field of capacity 
development in management and governance in the Arab region. In 2008, the establishment of the 
Arab Water Academy of the Arab Water Council in Abu Dhabi and the establishment of the UNU 
Water Learning Center for the Arab Region in Bahrain in addition to many established capacity 
development national institutes could be viewed as important opportunity for a significant change in 
capacity development in the region. Key words within these changes are networking, knowledge 
enhancement, capacity development, interdisciplinary approach, effective water governance and 
participatory approach. Moreover, many UN organizations (e.g., ESCWA, UNESCO, UNEP, FAO, 
UNDP,…) and international/ regional organizations and networks (e.g., World Bank (GWMATE series), 
Cap-Net/AWARENET, …) do carry a capacity development activities related to their water-related 
programs. However, except for few, the majority of these capacity development activities are 
directed towards management issues rather than governance issues, mainly target water 
professionals (and not stakeholders), are general and not country/region specific, and are not 
specific to groundwater issues and governance.  
 
Targeting technical and operational constraints for effective groundwater governance in the Arab 
region, the UNESCO Cairo Office, with support from ISESCO, ALECSO, and Environment Agency Abu 
Dhabi (EAD) has developed a “Groundwater Operational Management Toolkit”. The toolkit is a 
groundwater management knowledge and experience transfer tool aims at: Improving the 
management and operation skills of managers, technical staff in formal and non-formal local 
authorities and the involved stakeholders in the water sector at ground and all levels towards a 
better GW governance; Improving capacities on how to manage GW resources jointly with users 
based on field/operational best practices and traditional/customs experiences and knowledge, and 
to generate operational actions necessary for better groundwater management and governance. 
 
These capacity development initiatives and activities need to be further coordinated and strategized 
to meet the needs of the region in terms of groundwater governance. The main targets would be 
essentially groundwater decision makers and professionals. To capitalize on all these activities, 
probably, a need assessment and knowledge mapping surveys in the field of groundwater 
management and governance in the Arab countries are needed, and to be followed by the initiation 
of a capacity development program tailored specifically to the needs of the Arab region/countries.  
 
Public and Users Awareness 
As indicated earlier, one of the main actions that are needed to facilitate stakeholders participation 
in the region is raising the awareness on groundwater at all levels, the stakeholders, the decision 
makers, and the public at large, using various programs with customized messages and mechanisms 
(refer to Section 3.4 for details).  In this regard, NGOs could play an important role as key actors in 
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raising awareness about water issues in society and those related to groundwater. A good example 
for this is the environmental NGO in Lebanon, considered one of the most active in the Arab region. 
A survey of farmers in Lebanon showed that 70% of them thought that their agricultural practices 
had no negative impacts on the environment, despite the fact that there were proven negative 
impacts from these practices. The greatest understanding of environmental impacts was found in the 
south of Lebanon where there are many NGOs working in the field (ESCWA, 2004).  
 
Stakeholders Participation and Organizational Structures  
There are numerous examples from the region that show the impact of stakeholders participation 
under proper organizational setting in improving the level and effectiveness of groundwater 
management. These include16

 
:  

El Bsissi aquifer in Tunisia: El Bsissi is a coastal aquifer that suffers overexploitation and sea water 
intrusion. An agricultural development group representing all beneficiaries was established to help 
manage the resources of this aquifer. It is responsible for monitoring the abstraction of the resources 
of this aquifer, the salinity levels.  
 
The Gash River Groundwater Basin in Sudan: is the sole provider of water to numerous villages. 
Water levels started to decline and many wells dried-up prematurely.  Investigations were carried 
and legislation passed with no rigorous compliance and situation did not improve. The legislation was 
amended and a water board formed together with the establishment of a well licensing system 
coupled with enforcement. This has considerably improved the situation.  
 
Contract Management of aquifers in Morocco17

 

: contract on the Souss aquifer in the Agadir region 
implemented. In the Moulouya basin, contract is under preparation for two aquifers (Triffa aquifer 
and Figuig aquifer). The Triffa aquifer, located in north-eastern Morocco, is characterized by an agricultural 
plain irrigated by surface water and groundwater. The Figuig aquifer, located in the southeast of the Moulouya 
basin, is characterized by a palm plantation currently irrigated by groundwater. The institutions include the 
Moulouya River Basin Agency, the agricultural services, the irrigation water users associations.  

High Land Water Forum in Jordan: created in 2009, the Forum offers stakeholders a platform to 
discuss and agree on concrete measures to achieve sustainable groundwater management. The 
Forum brings together conflicting water users including the government, farmer representatives, civil 
society groups, and academia. The objective is to discuss the causes for dwindling groundwater 
resources, and to collectively think of creative solutions and collectively develop an Action Plan for 
sustainable management of groundwater resources.   
 
Wafra Farmers Case in Kuwait: farmers occupy two main areas Abdally in the north and Wafra in the 
south. The litho-logical and hydro-geological dip in Kuwait is from SW to NE. This natural distribution 
led some of Wafra farmers to illegally drill resulting in overflow of water which damaged farms and 
adjacent areas including roads. A national committee of all stakeholders was established to solve the 
problem and all illegal wells were closed. This case demonstrates that laws without enforcement and 
monitoring are worthless, and that stakeholders participation is essential in solving this type of 
problems.    

                                                           
16 Refer to responses to question 11 in the questionnaire.  
17 The secretariat of Water and Environment has introduced groundwater contracts for the main over-exploited aquifers. 
These groundwater contracts, which have to be signed between the different public administrations and user associations, 
should incorporate all the measure to be taken in a particular area to protect water resources and their exploitation. The 
aquifer contract gives the Water Agency’s action full legitimacy, such as stopping new wells, installation of water meters, 
applying economic instruments, quota, fees, etc…  (AfDB-BAfD Economic Brief, 2011).  
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Groundwater Monitoring 
Options to improve monitoring, collecting and processing water data are increasing every day. 
Groundwater monitoring in the Arab region can benefit from technological development to become 
cheaper, less time consuming and easier. Once installed, many wells can be monitored remotely by 
satellite or by mobile phone. Similarly, database and geographic information technologies have made 
storage retrieval and spatial display of information straightforward, and most of the information can 
be retrieved at the touch of a button. Remote sensing data are used in monitoring abstraction rates 
based on the irrigated areas and the cultivated crops.  Moreover, new advances in remote sensing 
technologies have recently opened up the possibility of monitoring major changes in groundwater 
level using gravity data (Chartres and Varma 2010).  A good example of controlling groundwater 
overexploitation using modern technology tools can be seen in the oases of Kébili in Tunisia through 
satellite images which measure the irrigated area and any illegal extensions and also help control the 
number of deep wells (Mechergui and Van Vuren, 1998). 
 
Policies for Groundwater Protection from Pollution by Anthropogenic Activities 
Currently, several countries in the Arab region have acknowledged the problems associated with 
polluted groundwater and have undertaken initiatives to protect these valuable resources from 
pollution by surface activities. In many Arab countries, water quality has received increasingly 
considerable attention, and efforts to protect water resources have been made. Discharge of 
untreated wastewater is still an important source of water pollution; however there has been 
substantial improvement in wastewater treatment in many countries of the region. For example, the 
countries of Egypt, Tunisia, Algeria, and Morocco began to regularly monitor groundwater quality as 
of the 1990s. Groundwater assigned to domestic water use is specifically under control. In 2001, the 
Sultanate of Oman issued the Law on Protection of Sources of Drinking Water from Pollution, and has 
since developed drinking water well field protection zones for all of its groundwater basins (Sultanate 
of Oman, 2001; 2002). Furthermore, with the help of the Arab Centre for the Studies of Arid Zones 
and Dry Lands (ACSAD), the UN Economic and Social Commission for West Asia (UN-ESCWA), 
Germany’s Federal Institute for Geosciences and Natural Resources (BGR) and the German 
Development Cooperation (GIZ), the countries of Syria, Jordan, and Yemen have mobilised technical 
and financial resources (including land purchase) to address these challenges. These included 
formulating water quality management policies, specifying required legal procedures and defining 
responsibilities in institutional frameworks that allow effective coordination between various 
concerned parties, with particular focus on groundwater protection (LAS, UNEP and CEDARE, 2010). 
 
Governance of shared Aquifers 
One of the best examples and lessons learned on cooperation in the management of shared 
groundwater resources in the Arab region is the North Western Sahara Aquifer System (NWSAS), 
shared by Algeria, Libya, and Tunisia. With support from UNESCO and other bi- and multi-lateral 
donors, scientists from two of these countries have been working together since the 1960s to 
develop a common database and to agree on the impacts of different use scenarios on the resource. 
Libyan experts joined the cooperation in 1998. An information system, a mathematical model for 
modelling the groundwater system, monitoring program and a cooperation mechanism were 
developed. In recent years, the number of well drilling has increased from 300 to 8,000 wells. As a 
consequence different zones at risk have appeared and groundwater salinization and pollution were 
observed. A joint commissions and coordination mechanisms were developed in order to improve 
the groundwater governance by the following measures: groundwater pricing with progressive tariff, 
efficient irrigation; desalination; improving drainage; and Participative management. This case 
illustrates the advantages of processes to agree on datasets and plan use and build consensus before 
large-scale exploitation gets underway, since it is hard to establish water rights under any 
circumstances, but even harder to reduce allocations once the resource has become overexploited 
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(Benblidia, 2005). This case also demonstrates the important role that can be played by scientists to 
generate confidence between countries and cooperation at the political level.  
 
Benchmarking Groundwater Governance in the Arab Region 
In 2010, a water governance benchmarking initiative was conducted by the United States Agency for 
International Development (USAID) to evaluate water governance capacity and performance in four 
Arab countries; Egypt, Morocco, Jordan, and Oman. In summary, the four countries have well 
developed the organization of their water sectors in terms of setting policy goals and assigning 
responsibilities among the different water actors. Egypt and Morocco were the most effective 
countries in applying good governance and decision-making practices. Results indicate that the water 
sector is highly centralized in Egypt, Oman and Jordan where the state is playing a dominant role. 
Meanwhile, Morocco succeeded in decentralizing the water governance structure by involving 
agricultural water user associations and the creation of hydrological basin agencies. However, 
accountability, integrity and transparency seem to represent real challenges to water governance in 
decision-making and need substantial improvement in their application in the four countries. 
Strategic planning at the legal level is obviously lacking in the water sector in all the countries, 
reflecting the absence of comprehensive water laws in the Arab region. A systemic in-depth 
assessment of water governance in the countries would help to monitor their evolution over time 
(USAID, 2010; IRG, 2009). 
 
 
5. Conclusion and Recommendations 
In the arid Arab region, water/groundwater governance shortcomings might be more significant than 
the physical water scarcity. Water issues and challenges in general, and those related to groundwater 
in particular are exacerbated by the absence of required governance practices, which if not dealt 
with, will accelerate the deterioration of groundwater resources in the region, and would eventually 
increase the challenges of water security in the region. Hence, there is an urgent need to adopting 
effective water/groundwater governance.  
 
The effectiveness of groundwater governance in the Arab region is confronted by several challenges, 
the most important of which are the lack of accountability, transparency, and adequate participation 
of stakeholders and the absence of political will of the decision-makers to enforce water laws, by-
laws and regulations. The top-down approach has proven to fail in groundwater governance. The 
bottom-up approach is the right way in order to ensure participation of stakeholders. In addition, the 
Arab region is suffering from inequity in low quality water services, highly centralized decision-
making processes, and inefficient responsiveness to escalating socio-economic developmental needs. 
Effective governance of water/groundwater resources in the region is an urgent developmental 
requirement for the well-being of the Arab people. 
 
The implementation of good/effective groundwater governance practices can significantly improve 
groundwater resources management.  While water governance is a reflection of the overall existing 
governance system in the Arab countries, which is not much conducive in most of the Arab countries, 
still the water sector can act as an agent of change for the prevailing governance system. With 
water/groundwater being central in almost all kinds of socioeconomic activities, and with its direct 
relation to wellbeing, health and advancement of the population, reforms in the water sector can be 
relatively easily promoted at the governmental and popular levels. A basic element in achieving 
effective groundwater governance is the stakeholders and popular participation. Mechanisms should 
be established to allow effective and meaningful participation of all relevant stakeholders (such as 
water users associations) in formulating, implementing, following up and monitoring groundwater 
governance policies and strategies. Several approaches can be also introduced including 
decentralization and the transfer of responsibility and authority to local groundwater user groups 
which could be introduced and encouraged. 
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To guide, monitor and assess groundwater governance (and probably water governance as a whole) 
in the Arab countries, and also globally, there is a need to establish a performance metrics for 
groundwater governance using appropriate indicators. These governance indicators are necessary 
tools to allow a country and/or regional benchmarking process for best practices in groundwater 
governance. By using adequate indicators, the development and application of appropriate 
groundwater governance schemes can make major contributions to the type of governance policies 
and strategies interventions required for improving the effectiveness of groundwater governance. 
 
The recent political changes in the Arab states since 2010, referred to as the “Arab Spring”, might 
result in major changes in the political environment, and more generally in governance and its 
values, and calls for improved democracy, accountability, participation. The values and the strongly 
claimed practice of meaningful public participation, good governance and effective use of resources 
are clearly embedded in the demands of the Arab peoples that are being voiced in the Arab region. 
Although these new conditions provides a window of opportunity for improving water/groundwater 
in terms of increasing stakeholders participation and involvement, transparency, and accountability, 
it is expected that this transformation and  reforms for new governance structures will take 
considerable time and efforts. Moreover, in terms of addressing financial aspects of the governance 
of water/groundwater services, the volatile political situation makes it difficult to implement changes 
that increase the burden of citizens. It will take time and patience to materialize these lessons. No 
quick total solutions can be expected and “piecemeal introduction” of improving groundwater 
governance seems to be a viable roadmap.  
 
In terms of the most pressing challenges that require immediate interventions to improve 
groundwater governance status in the Arab region, the following is a summary of the main points 
that transpired from the Arab region consultation process (questionnaire and meeting): 
• The existing data and monitoring systems for groundwater resources, national and shared, in the 

Arab region are inadequate and weak, and there is a need for higher priority to data acquisition 
and their upgrade through new technologies, equipment, and staff training.  

• There is a general weakness in the institutional structures governing the groundwater sector, 
manifested by the lack of the institutional accountability and will to even enforce existing laws, 
bylaws, policies and strategies that govern groundwater resources, and there is an urgent need 
for strengthening all aspects of the water institutions responsible for groundwater resources.  

• Engaging stakeholders, the public, and even decision makers is very limited, where existing 
structures and processes limit stakeholder involvement and there is minimal public dialogue.  
Transparency and public involvement in the water sector and groundwater management is 
needed.  

• There is a general inadequacy and weakness of knowledge and awareness of stakeholders, the 
general public and even decision makers in groundwater matters. There is a need for wide 
communication and awareness efforts for the general public, as well as for decision makers.  

• Legal and policy reforms represent a major challenge and need. However, it is evident that many 
countries in the region are facing difficulties enforcing existing laws and policies. Accordingly, 
assistance is needed to help governments enforce existing laws before moving to efforts aimed at 
formulating new ones.     
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