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Groundwater resources play a key role in the water economy of the countries of the Middle East and
North Africa (MENA) region. In 2000, groundwater constituted the main supply source in half of the
MENA countries (Khater 2003), such as Algeria, Bahrain, Libya, Tunisia and Saudi Arabia.
Furthermore, groundwater abstraction was estimated to exceed the annual groundwater recharge in
50% of the countries, reaching groundwater stress levels higher than 200% in some cases as seen
in Figure 1.
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Figure 1. Annual groundwater withdrawal in terms of groundwater recharge and water demand
(adapted from Khater 2003)
This high level of groundwater stress is an indication of unsustainable groundwater consumption in
the MENA region, which jeopardizes its socio-economic development. In Bahrain, for instance, the
excessive withdrawal from the Dammam aquifer has threatened the future availability of freshwater
resources due to the increasing contamination by saline water; in Egypt, the over-exploitation of the
Nubian Sandstone aquifer has caused a constant groundwater level depletion and reduced the
pressure of the aquifer system; in Tunisia, the withdrawal of huge groundwater quantities from the
Ras el Jebel aquifer has resulted in a 10m piezometric level drawdown, forcing farmers to install more
powerful pumping equipment and to deepen their wells (Khater 2003).
Given the urgent need for the sustainable use of groundwater resources in the MENA region, countries
are making significant efforts to devise strategic groundwater approaches and policies based on the
Integrated Water Resources Management principle (IWRM). Although efforts vary from country to
country, they have some common purposes such as developing and approving new groundwater
legislation and improving the enforcement of regulations, controlling and reducing groundwater
pollution from agriculture, developing and establishing groundwater monitoring systems, and
promoting joint management of shared aquifers (Closes & Molle 2016).
Simultaneously, some countries have attempted to instigate a participatory management of
groundwater resources. Morocco, for instance, have been trying to formulate an aquifer management
model (‘aquifer contracts’) as a tool to promote stakeholder participation at the aquifer level. The aim
of the government through these contracts is to develop a collective dialogue process where all
concerned users are involved and engaged in defining sustainable groundwater management policies
(Closas & Villholth 2016). However, according to Del Vecchio (2013), the implementation of these
aquifer contracts was rather a top-down approach and did not reflect the consultative process.
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This work aims to explore the potential of aquifer contracts as an instrument to support stakeholder participation in groundwater
resources planning in the MENA region. The experience of aquifer contracts in Morocco is analyzed from a groundwater governance
framework perspective, and compared to other participatory groundwater governance instruments.

2. Material and Methods
A desk-based research will be completed to comprehend the aquifer contract model in Morocco, in particular the steps followed in the
contract development process and the extent in which stakeholder were involved. The experience of the aquifer contract in the SoussMassa basin will be considered and analyzed with the World Bank’s Groundwater Management Advisory Team (GW-MATE) conceptual
framework (Foster et al, 2010). The aquifer contracts will be compared with 3 other stakeholder involvement instruments applied in the
MENA region: i) agricultural development groups in Tunisia (experience of Bsissi aquifer), ii) groundwater basin boards in Sudan
(experience of the Ghash river) and iii) farmers stakeholders committee in Kuwait (case of the Wafra aquifer) (Figure 2).
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Figure 2. Case studies of groundwater governance instruments for stakeholder participation

3. Results and Discussion
Results will include: i) review of the conceptual framework prepared by the World Bank’s Groundwater Management Advisory Team, ii)
analysis of the aquifer contract model in Morocco from the groundwater governance framework perspective, and iii) comparison of 4 case
studies of groundwater governance instruments for stakeholder participation. The difficulties of implementing participatory groundwater
governance instruments will be discussed, together with the lessons learned from each case study.

4. Conclusion and Recommendations
In the MENA region, the role of stakeholders in groundwater resources planning has generally been limited, mostly because of the lack of
institutional structures for participation. Countries are now making progress to implement different groundwater governance instruments to
regulate the management of specific aquifers and foster stakeholder involvement. This is the case of Morocco, where river basin agencies
have been working to develop an inclusive groundwater management contract using participatory methods. This work strives to examine
the relevance of aquifer contracts to participative groundwater management, and to compare them to other instruments applied.
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