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1 Introduction 

 
The Mediterranean is a region comprising 22 countries that display significant disparities. 

Regarding water management, it is characterized by increasing pressures over its natural 
resources. Within the Mediterranean, the MENA region is particularly vulnerable, being 
currently the most arid region and one of the most important climate change hotspots in the 
world (FAO, 2016; Giorgi, 2016). In fact, water crises are already a major threat in the region, 
and they are expected to worsen in the forthcoming future (World Bank, 2018). Since irrigated 
agriculture is the principal water user in the area and it contributes significantly to regional GDP 
- ǿƛǘƘ ŀƎǊƛŎǳƭǘǳǊŜΩǎ share of the GDP ranging from more than 5% to up to more than 20% for 
some countries in the region (FAO, 2015) -, water scarcity could be expected to represent a 
limiting factor to agricultural activity, also posing an indirect risk to food security and 
socioeconomic development (FAO, 2016) and increasing the risk of conflicts in the region.  
 

To respond to these challenges, the MADFORWATER project aims to άŘŜǾŜƭƻǇ ŀƴ 
integrated set of technological and management instruments for the enhancement of 
wastewater treatment, treated wastewater reuse for irrigation and water efficiency in 
agriculture, with the final aim to reduce water vulnerability in selected basins in Egypt, Morocco 
ŀƴŘ ¢ǳƴƛǎƛŀέ (MADFORWATER Document of Action ς part B ς page 1). Currently, the main 
sources of abstraction in Egypt, Morocco and Tunisia are the conventional ones - e.g. surface or 
groundwater-, with only a small proportion of supply coming from non-conventional sources. 
Therefore, it is expected that MADFORWATER contributes to exploit the potential of non-
conventional sources in the region as to deal with the problems of water scarcity in the region. 
 

In this context, the main objective of Work Package 5 (WP5) is to develop two open 
access decision support tools (DSTs) in order to integrate the technologies of WP2 and WP3 into 
basin level wastewater strategies and water and land strategies respectively. Moreover, in this 
Work Package, strategies for wastewater management, water reuse and water and land 
management in agriculture will be developed for the 3 basins studied in MADFORWATER (Souss-
Massa, Cap-Bon and Miliane North Eastern Nile Delta) by means of the identification of effective 
economic and regulatory instruments that are able to enhance the implementation of the 
MADFORWATER technologies. For that purpose, ǘƘƛǎ 5ŜƭƛǾŜǊŀōƭŜ ό5рΦмύ άwŜǾƛŜǿ ƻŦ ǘƘŜ ǳǎŜ ƻŦ 
ŜŎƻƴƻƳƛŎ ƛƴǎǘǊǳƳŜƴǘǎ ƛƴ ǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ƛƴ 9ƎȅǇǘΣ aƻǊƻŎŎƻ ŀƴŘ ¢ǳƴƛǎƛŀέ aims at exploring 
the use of economic instruments and policies in the current water management approaches in 
Egypt, Morocco and Tunisia. Particularly, special attention has been payed to the adoption of 
the principles of Integrated Water Resources Management (IWRM), such as the consideration 
of equity and efficiency issues and the introduction of economic principles in water 
management.  
 
 

This activity (Task 5.1) was coordinated by UPM (leader of WP5), that received inputs by 
the MAC partners (NWRC, UTM, UMA, NWRC, FAORN, IAV) in terms of data and experiences on 
their respective countries. Information on current practices, need and gaps obtained from the 
Stakeholders Advisory Board (SAB) during the initial Stakeholders Consultation Workshop (SCW) 
was also provided by ALTER (T7.3) and incorporated into this Deliverable (D5.1). Moreover, the 
assessment of Deliverable 1.1 provided baseline information on international cooperation 
agreements on water management that contributed to the review of country specific water 
policies with regard to the use of economic instruments for water management (task 5.1). 
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This Deliverable also sets a reference framework and knowledge base for different 
activities in the MADFORWATER project. This report (as a results of Task 5.1) will be used in 
subsequent WP5 tasks, particularly in tasks 5.2 and 5.3, where basin-scale strategies and 
economic instruments for waste water treatment, water reuse and water and land management 
in agriculture have to be proposed. The proposed strategies will then be combined into basin 
scale integrated water and land management strategies (IWLMSs) in WP6.  
 
 

This document is organized in 5 sections: 
 

Following the introduction (Section 1), Section 2 characterizes the current situation of 
the Mediterranean region, focusing on socioeconomic and climatic issues, and paying special 
attention to the current state of its natural resources. Main future socioeconomic and 
environmental trends affecting water management in the Mediterranean countries are also 
outlined using several socio-economic and climate change scenarios (e.g., IPCC scenarios, 
SCENES scenarios and MEDPRO scenarios). 
 

In section 3 of this Deliverable, άaŀƛƴ ƛƴǎǘǊǳƳŜƴǘǎ ǘƻ ŘŜŀƭ ǿƛǘƘ ǿŀǘŜǊ ǎŎŀǊŎƛǘȅ ƛƴ ǘƘŜ 
aŜŘƛǘŜǊǊŀƴŜŀƴ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘέΣ ŀ ƎŜƴŜǊŀƭ ƻǾŜǊǾƛŜǿ ƻƴ ƳŀƴŀƎement tools and 
institutional framework in the Mediterranean countries is first performed. Afterwards, an 
exhaustive review of the main water management instruments at disposal for policy makers is 
conducted, including a description of the current state of those instruments in the 
Mediterranean countries and an assessment of the most suitable ones for tackling the detected 
challenges. Particularly, instruments were classified in several categories; namely economic, 
technical and command-and-control instruments, as well as planning and coordination bodies 
and strategies, and training and awareness raising actions affecting IWRM. 
 
 

Section 4 is devoted to the assessment of water management policies and instruments 
in the MACs included in MADFORWATER (Egypt, Morocco and Tunisia). First, a general overview 
of the water management policies included in the previous section is conducted for the three 
MACs. Moreover, for each country an extensive research was performed in order to assess the 
legal and institutional background, and the economic and policy instruments that are currently 
in place in each of the target countries (Egypt, Morocco and Tunisia).  
 

Finally, potential needs and gaps in terms of the design and implementation for water 
management policies and economic instruments in Egypt, Morocco and Tunisia, have been 
detected, and incorporated ƛƴǘƻ ŀ ōǊƻŀŘŜǊ ŘƛǎŎǳǎǎƛƻƴ ƛƴŎƭǳŘŜŘ ƛƴ {ŜŎǘƛƻƴ р ά/ƻƴŎƭǳŘƛƴƎ 
ǊŜƳŀǊƪǎέΦ 
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2 Water resources in the Mediterranean region: brief review on 
current state and short-term prospects 

The Mediterranean is a region comprising 22 countries1 that surround the Mediterranean 
Sea, stretching along 46,000 km of shared coastline (EEA, 2015). With a population of 480 million 
inhabitants, it encompasses three different continents (Africa, Europe and Asia) and a wide 
variety of cultural and institutional backgrounds. 

In socioeconomic terms, the Mediterranean region accounted in 2011 for 11.5% of the 
ǿƻǊƭŘΩǎ D5t ŀƴŘ т҈ ƻŦ ǘƘŜ ǘƻǘŀƭ Ǝƭƻōŀƭ ǇƻǇǳƭŀǘƛƻƴΦ IƻǿŜǾŜǊΣ ǘƘŜ ǊŜƎƛƻƴ ƛǎ ŀƭǎƻ extremely diverse 
in this respect. With EU Mediterranean countries contributing up to more than 69% of the total 
Mediterranean GDP, the gap between Southern2 and European Mediterranean countries 
remains substantial (EEA-UNEP/MAP, 2014). The Mediterranean is also the first global touristic 
destination (European Commission- DG Environment, 2009). Tourism is, therefore, one of the 
main economic activities in the region. Moreover, as an historical trade route, it is still now-a-
days one of the busiest shipping routes in the world (EEA, 2015). As a consequence of these and 
other socioeconomic features, around one third of the population dwells now-a-days in coastal 
areas, and in the Southern region the percentage of population concentrated in coastal 
hydrological basins amounts to 65% (EEA, 2015).  

 
Regarding environmental issues, the Mediterranean is also characterized by an 

extraordinary wealth of ecosystems and biodiversity with large economic and social value (EEA-
UNEP/MAP, 2014). However, some species and ecosystems are under threat and critical levels 
of habitat loss are being experienced (UNEP/MAP-Plan Blue, 2008). Moreover, constant forest 
fires and chronic water shortages are expected, mainly due to the degradation of the coastline 
under increased construction and the abandonment of ancient pastoral regimes and rural areas 
(Natura 2000 programme). 

Although usually favorable, climatic conditions in the region are also fairly diverse, with 
availability of water resources being very variable across countries and time (EEA, 2015). 
Constrained by limited land, and water resources that are unevenly spread, the Mediterranean 
region is therefore characterized by increasing pressures over its natural resources (UNEP/MAP, 
2016).  Water crises are already a major threat in the region, and they are expected to worsen 
in the forthcoming future. In this respect, the MENA region is particularly vulnerable. With per 
capita renewable freshwater resources that represent only 10% of the world average, it is the 
most arid region in the world (FAO, 2016).  

 

Consequently, water resources management in the region has taken a prominent role in 
the past decades. Actually, Water Demand Management (WDM) is a concept particularly 
developed in the Mediterranean to serve as a useful tool for the achievement of sustainable 
development and dealing with the acute water scarcity in the region. Recognizing the complexity 

                                                        

 

1 Mediterranean countries would include Albania, Algeria, Bosnia-Herzegovina, Croatia, Cyprus, Egypt, European 

Community, France, Greece, Israel, Italy, Lebanon, Libya, Malta, Monaco, Montenegro, Morocco, Slovenia, Spain, 

Syria, Tunisia and Turkey. 

 
2 The southern region comprises Algeria, Egypt, Israel, Jordan, Lebanon, Libya, Morocco, Palestine, Syria and 

Tunisia (EEA, 2015) 
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of the multiple factors and objectives influencing water resources management, it is conceived 
as a set of measures aimed to improve the efficiency of the different water uses in its diverse 
dimensions (technical, social, economic, environmental and institutional). 

 
The implementation of such strategies necessarily demands for coordination among the 

countries in the region. Thus, the establishment of agreements and joint collective actions has 
been propelled as a means to foster cooperation and political commitment. Since the mandate 
of Plan Bleu was established in 1977, in the context of the Mediterranean Action Plan (MAP) of 
the United Nations Environment Programme (UNEP), numerous have been the efforts towards 
a more comprehensive framework of cooperation in the Mediterranean. Following the Rio 
Conference in 1992, the Mediterranean Commission on Sustainable Development (MCSD) was 
created. Afterwards, several regional workshops were celebrated, culminating in 1995 in the 
Barcelona Convention for the Protection of the Marine environmental and the Coastal Regions 
of the Mediterranean and its Protocols, and the Europe-Mediterranean Partnership (EUROMED). 
In 2005, the Contracting Parties of the Barcelona Convention adopted the Mediterranean 
Strategy for Sustainable Development (MSSD), further committing to the reduction of pollution 
in the Mediterranean by 2020. This initƛŀǘƛǾŜ ōŜŎŀƳŜ ƪƴƻǿƴ ŀǎ άIƻǊƛȊƻƴ нлнлέΣ ŀƛƳŜd at 
developing the necessary strategies to achieve the intended objectives. 
 

2.1 Mediterranean climate and water resources. 

 

Mediterranean climate is characterized by hot dry summers and mild wet winters. 
However, it brings together a group of countries with very different morphological and 
geographical features. Therefore, climatic conditions in the region are very diverse, particularly 
between arid and semi-arid regions, mainly located in the south, and mountainous regions 
located in the north3 (Plan Bleu- GWP, 2012) ( Figure 1). Levels of aridity4 can be exacerbated in 
summer months, with the southern and some regions of the northern countries becoming arid 
during this period (Figure 2). 

 

 

                                                        

 

3 Northern Mediterranean countries are Spain, France, Italy, Greece, Monaco, Slovenia, Croatia, Bosnia-
Herzegovina, Serbia, Montenegro, Albania, Cyprus and Malta. Southern Mediterranean countries are Egypt, Libya, 
Tunisia, Algeria and Morocco. Eastern Mediterranean countries are Turkey, Syria, Lebanon, Israel and the 
Palestinian Territories. 

 
4 Aridity in this context is measured through the De Martonne aridity index. This index is calculated according to 
the formula: I = P / (T+10) where P denotes total annual precipitation and T, the annual mean temperature. 
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Figure 1. Average annual aridity indices of the Mediterranean watersheds. 

Source: Fabre (2010). Taken from Plan Bleu (2012). 

 

 

Figure 2. Aridity indices for the Mediterranean watersheds in the months of June, July and August. 

Source: Plan Bleu (2012). Taken from Fabre (2010). 

 

Average annual temperature usually ranges from the -5ºC in the Alps to more than 20ºC 
in the southern countries. Precipitation greatly varies across regions as well, with some northern 
Mediterranean areas reaching as much as 1,500 mm- 2,000mm per year, while some regions of 
the southern countries are receiving only 100mm (EEA/UNEP-MAP, 2014). Together, Turkey, 
Italy and France enjoy half of the total rainfall. Conversely, southern countries receive only 10% 
of the total precipitation (Plan Bleu, 2012).   
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Figure 3. Map for average annual temperature and average annual precipitation. 

Source: EEA-UNEP-MAP, 2014.  

 

As a consequence of the combination of high temperatures and low precipitation, the 
pressure over water resources is high in most regions of the Mediterranean. More than two-
thirds of the countries in the region are considered to be under water stress (See Figure 4). In 
fact, it is considered as the most arid region in the world (Kibaroglu, 2017), with 60% of the total 
population suffering from water poverty5 residing in the Mediterranean (Benoit and Comeau, 
2006). Furthermore, the distribution of water resources is extremely uneven. A 72% of 
freshwater resources are located in the North. On the contrary, the endowment in the South is 
only a 5% of the total resource, the remaining 23% being in the Eastern countries (Burak, 2008). 
Together, the six countries with the lowest level of the resource (Cyprus, Israel, Libya, Malta, the 
Palestinian Territories, and Tunisia) would only represent a 1% of the total allocation (Plan Bleu, 
2012). 
 
 

                                                        

 

5 Defined as an availability of less than 1000 m3 of water per capita annually. 
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Figure 4. Water Exploitation Index for Natural renewable freshwater resources in the Mediterranean 
countries (2005-2010). 

Source: Plan Bleu - UNEP/MAP , 2013 
* Water Exploitation Index is defined as the ratio of the volume of annual abstraction on renewable natural water 
resources and the annual average volume of avabilable renewable natural water resources, expressed in 
percentage. 
** The blue line represents the threshold for water stress.  
 
 
 

Following the Falkenmark water stress indicator (Falkenmark, 1989)6, Malta, Lybia, 
Palestinian Territories, Israel, Algeria and Tunisia would be considered as experiencing water 
shortage, with annual resources under 500 m3/capita/year. Morocco, Egypt, Cyprus and Syria 
would be ranked among the water-poor countries, while for the rest of countries water would 
not entail a limiting factor for human well-being and economic development (Plan Bleu - 
UNEP/MAP, 2013). Figure 5 shows the Falkenmark indicator obtained at the watershed level. 
 
 
 
 
 
 
 
 
 

                                                        

 
6 According to this indicator, below 500 m3/capita/year, water availability could be a main constraint to live. 

Between 500 and 1000 m3/capita/year it is a limitation to economic development and humal health and well-being. 

The threshold of under 1,700 m3/capita/year would imply regular appearance of water stress. Over that amount, water 

shortages would occur only irregularly or locally. 
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Figure 5. Natural annual renewable freshwater resources per capita in the Mediterranean watersheds. 

Source: Plan Bleu, based on national sources (2010). 
 
 

 
Water-related problems in the region may be further aggravated by the fact that in some 

countries, a substantial proportion of water is abstracted from aquifers that are for the most 
part non-renewable. The distinction is important, as it may represent an indication of further 
availability issues in the medium-long term.  Figure 6 displays unsustainable water production 
indices for Mediterranean countries. 
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Figure 6. Unsustainable Water production Indices for Mediterranean countries. 

Source: Plan Bleu, based on national sources (2010). 

*The index is computed by Plan Bleu as the percentage ratio of water withdrawn from non-renewable aquifer 
reserves to the total volume withdrawn.   
** An index of between 20 and 60% may indicate local or cyclical strains. 60-80% would imply the existence of 
major risks of structural constraints in the medium and long-term. More than 80% may be signaling severe 
limitations on water resources in the medium-long term. 
 

 

In addition to restrictions on quantity, a decreased quality due to contamination of 
surface and groundwater resources represents an additional constraint on water resource 
availability in the region (Hamdy, 2001).  
 

With respect to the allocation of available resources among the competing uses, 
irrigation is the main consumer in the area, accounting for around 63% of the total demand. The 
demand for energy generation and the residential sector entail very similar proportions of up to 
13% each. The rest (11%) would be allocated to industry (Plan Bleu, 2012). Since irrigated 
agriculture is the principal water user in the area, water is expected to pose a limiting factor to 
agricultural activity and development in the region, particularly in the MENA (Middle East and 
North Africa) countries, where it already represents an indirect threat to food security (FAO, 
2016). 
 

Taking into account the abovementioned facts and figures, and given extraordinary 
diversity of climatic conditions, in the Fréjus Workshop (1997) following the creation of the 
Mediterranean Commission on Sustainable Development (MCSD), a classification of countries 
was proposed in order to tailor policies to the specific problems and needs faced by each group 
of countries. 
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Table 1. Classification of groups after the Fréjus workshop in 1997. 

Type of instrument Calification Countries included 

Group 1 
Countries not at risk 
of shortage 

Albania, Bosnia-Herzegovina, Croatia, 
France, Greece, Italy, Monaco, Slovenia, and 
Turkey 

Group 2 
Countries mostly at 
localised risk of 
cyclical shortage 

Cyprus, Spain, Lebanon, Morocco, and Syria 

Group 3 

Countries with 
cyclical and/or 
structural shortage 
from 2000, despite 
low demand for 
water 

Algeria, Palestinian Territories, Israel, Malta, and 
Tunisia 

Group 4 

Countries with 
structural shortage 
from 2000, 
aggravated by 
strong demand for 
water 

Egypt and Libya 

Source: Adapted from Plan Bleu - GWP (2012). 

 
 

²ƛǘƘƛƴ ǘƘƛǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΣ ǘƘŜ a!/Ωǎ ŎƻǳƴǘǊƛŜǎ όaƻǊƻŎŎƻΣ    and Tunisia), that are the main 
focus of this report, would be included in Groups 2 (Morocco), 3 (Tunisia) and 4 (Egypt), 
indicating that they should be granted particular attention. 

 

Boxes 1, 2 and 3 gather some key factors about water resources in the selected MAC countries. 
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Box  1. Brief summary of the state of water resources in Egypt: Key facts. 

 

Source: Burak and Margat (2016). FAO-Aquastat (2016). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

State of water resources: Key facts (Egypt) 

- Total population:  91,508,000 inhabitants 

- Freshwater availability per capita: 637 m3/ inhab/year  

- Total renewable surface water resources: 56 ( 109 m3/year) 

- Total renewable groundwater resources: 2.3 (109 m3/year) 

- Yearly total water withdrawals on total actual resources: 78 km3/year 

- Water demand by sectors: Absolute (in 109 m3/year) // in %  

- Households:   9      // 11% 

- Agriculture:   67    // 81,8 % 

- Industrial:        2    // 2.4% 

- Cooling water:  4  // 4.8% 

- Water exploitation index: 134% 

- Other sources of water supply (in 109 m3/year) 

- Agricultural drainage:  2.7 

- Treated waste water:  1.3   

- Desalination:  0.2 

- Importation:  0 
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Box  2. Brief summary of the state of water resources in Morocco: Key facts. 

 

Source: Burak and Margat (2016). FAO-Aquastat (2016). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

State of water resources: Key facts (Morocco) 

- Total population:  34,378,000 inhabitants. 

Freshwater availability per capita: 844 m3/ inhab/year  

- Total renewable surface water resources: 22 (109 m3/year) 

- Total renewable groundwater resources: 10 (109 m3/year) 

- Yearly total water withdrawals on total actual resources: 10,43 km3/year 

- Water demand by sectors Absolute (in 109 m3/year) // in %  

- Households: 1.063   //  10.12% 

- Agriculture: 9.156   //   87.77% 

- Industrial:    0.212   //  2.03% 

- Cooling water:  0    //   0% 

- Water exploitation index:  36% 

- Other sources of water supply (in 109 m3/year) 

- Agricultural drainage:  0 

- Treated waste water:  0.07 

- Desalination: 0.01 

- Importation: 0 
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Box  3.  Brief summary of the state of water resources in Tunisia: Key facts. 

 

Source: Burak and Margat (2016). FAO-Aquastat (2016). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

State of water resources: Key facts (Tunisia) 

- Total population: 11,254,000 inhabitants 

- Freshwater availability per capita: 411 m3/ inhab/year  

- Total renewable surface water resources: 3.42 (109 m3/year) 

- Total renewable groundwater resources: 1.6 (109 m3/year) 

- Yearly total water withdrawals on total actual resources:   3.3km3/year 

- Water demand by sectors Absolute (in 109 m3/year) // in %  

- Agriculture:  0.4961  //  15% 

- Industrial:  2.644       //  80% 

- Households:  0.165   //   5% 

- Cooling water:  0      //    0% 

- Water exploitation index:  72% 

- Other sources of water supply (in 109 m3/year) 

- Agricultural drainage:  0 

- Treated waste water:  0.07 

- Desalination:  0.02 

- Importation: 0 
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2.2 Challenges and future scenarios. 

 

MAIN PROSPECTS AND CHALLENGES IN THE MEDITERRANEAN: 

In the last decades, the Mediterranean is undergoing intensive demographic, social, 
economic and environmental changes that will predictably affect water availability in the future.  
In broad terms, the major challenges faced by water resources management in the 
Mediterranean region are the following: 

 

Climate change:  

 

The Mediterranean is one of the areas that are expected to be more vulnerable to climate 
change (Giorgi, 2016), given the high level of water stress, the concentration of population and 
economic activities in coastal areas, a climate-sensitive agriculture and the frequent occurrence 
of extreme weather events (e.g. droughts and floods) (UNEP/MAP, 2016). 

By 2100, temperature is expected to rise from 3 to 5ºC, while precipitation will predictably 
decrease by 35% in the Southern countries and by 25% in the Northern (Intergovernmental Panel 
on Climate Change ς IPCC ς, 2013). Sea level is also expected to rise from around 0.1 m to 0.3 by 
2050 and up to from 0.1 to 0.9 by 2100 (Intergovernmental Panel on Climate Change, 2013), 
which may possibly generate risks for coastal areas and potential saline intrusion in nearby 
aquifers. Jointly, these trends are expected to generate a higher pressure on water resources in 
the region, with risks expected to be particularly acute for the case of the Southern countries 
(UNEP/MAP, 2016).  

 

Socioeconomic trends: 

 

Population in the Mediterranean area has grown steadily in the last decades, doubling from 
the 240 million people in 1960 to 480 in 2010. Furthermore, it is expected to increase in the 
following years, predictably reaching 600 by 2010 (EEA/UNEP-MAP, 2014). 
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Figure 7. Mediterranean demographic trends until 2050. 

Source: Plan Bleu, 2012. Based on United Nations Population Prospects (2008) 
 

 

Since population growth rates are significantly higher in the Southern and Eastern regions 
of the Mediterranean as opposed to the EU Mediterranean countries, the distribution of 
population has significantly changed in the last decades. While Southern and Eastern countries 
represented a 41% of the population in 1960, by 2050 they are expected to represent around 
two-thirds of the total population in the region, posing an additional pressure on the countries 
displaying a higher level of water stress. Moreover, the trends in population growth have run in 
parallel to an increase in urban population, passing from the 48% of urban dwellers in 1960 to 
around 67% in 2010. Most of these urbanization trends have also focused in coastal areas, with 
particular intensity in the coastal towns of the southern countries (EEA-UNEP/MAP, 2014; 
UNEP/MAP, 2016). 

 

In economic terms, the region is also considerably diverse. Although in the last years, 
economic growth rates have been higher in the Southern than in the European Mediterranean 
countries, the gap between them is still considerable (EEA-UNEP/MAP, 2014). Economic 
development is predicted to continue being dominated by activities that are intensive in natural 
resources, either in the primary (e.g. fisheries and agriculture), secondary (e.g. food processing 
and construction) or service sectors (e.g. shipping and tourism) (UNEP/MAP; 2016). Particularly, 
tourism is expected to be of special importance in the region, since by 2025 around 300 million 
tourists per year are predicted (Plan Bleu, 2012).  In addition, high poverty and unemployment 
rates coexist in the region, especially in the Southern countries, generating economic insecurity 
and triggering the emergence of social unrest (UNEP/MAP, 2016). Moreover, problems derived 
from water scarcity will pose a serious risk on food security, particularly in the MENA region 
(Middle East and Nort Africa) (FAO, 2016). This, along with an increased competition among 
different water uses and countries for the allocation of an increasingly scarce resource, may 
further represent an additional source of conflicts and political instability in the Mediterranean 
(World Bank, 2009).  
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Institutional issues: 

 

Some institutional aspects may also pose considerable constraints to the pursuit of 
sustainable development. In this respect, the lack of accountability of the water sector in most 
countries (both in relation to external users and internally among the different financial agents, 
policy makers and service suppliers), as well as an insufficient implementation of mechanisms of 
allocation (e.g. economic tools, rights over water and regulatory frameworks) have been found 
as majors factors hindering the application of satisfactory water management solutions in the 
region (World Bank, 2009). An additional complexity would derive from the existence of a large 
percentage of water resources in the Mediterranean being transboundary (FAO, 2015), which, 
exacerbated by an increased scarcity, may also result in social tensions and conflicts (World 
Bank, 2018). In this context, a strong cooperation among countries in the region and a more 
ambitious implementation of the principles of IWRM would prove as very effective institutional 
tools to improve water resources management in the Mediterranean.  
 

FUTURE SCENARIOS: 

 

The abovementioned trends and challenges are expected to continue and intensify in the 
years to come, leading to some scenarios that are described below. Since main climate change 
prospects based on the projections of the IPCC have been already commented, this section will 
be devoted to socioeconomic and institutional issues, paying special attention to their 
implications in terms of the evolution of water resources in the region. Particularly, we are going 
to focus on the scenarios developed by Plan Bleu (based on climate change and changes on 
population, consumption, production and distribution patterns) and the MedPro H2020 project 
of the European Commission (with more emphasis on institutional aspects; i.e. level of 
cooperation between the European Union and Southern and Eastern Mediterranean countries 
(SEMCs), and the change in total wealth). 
 

Plan Bleu 

In Plan Bleu (2012), two scenarios for the Mediterranean are proposed, taking 2025 as the 
horizon of reference. The first scenario, denominated άōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭέΣ is based on  
projections of the observed economic and environmental trends of the previous three decades. 
This scenario is thus characterized by  increasing demands for water (particularly in the Southern 
and Eastern Countries), an increasing pressure on water resources (mainly due to an 
unsustainable exploitation and decreased quality), and the assumption that water policies will 
continue to be centered in supply solutions such as constructing new infrastructures, developing 
transfers between regions or using non-conventional water resources. Conversely, in the second 
scenario (known as άōŜǘǘŜǊ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ōǳǘ ƻƴ ŀ ǾƻƭǳƴǘŀǊȅ 
ōŀǎƛǎέύΣ some improvements in the management of water resources and water demand would 
be implemented. Particularly, Plan Bleu list a number of policy issues that should be addressed 
(Plan Bleu, 2012): 

- άImprove water resource management, storage and protection through pollution 
prevention, increasing the exploitable potential, improving soil and water conservation 
practices, and increasing the use of artificial replenishment of groundwater in arid areas; 
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-  Ensure economical and effective use of water by setting up Water Demand Management 
(WDM) strategies and policies backed by the necessary technical, economic, and 
regulatory tools; and developing the appropriate institutional capacity through 
awareness-ǊŀƛǎƛƴƎ ŀƴŘ ǘǊŀƛƴƛƴƎΦέ 
 

  

As opposed to the first scenario in which no policy reform is applied, in the alternative 
situation substantial savings (up to a quarter of the total demand in the base year) are achieved 
by 2025 in terms of demand from the different sectors (65% in irrigated agriculture, 22% in 
industry and 13% in domestic water supply), indicating the need for the implementation of the 
abovementioned policies.   

 

 

Figure 8Φ ¢ƻǘŀƭ ŘŜƳŀƴŘ ŦƻǊ ǿŀǘŜǊ ōȅ ǎǳōǊŜƎƛƻƴ ŦƻǊ tƭŀƴ .ƭŜǳΩǎ ōŀǎŜƭƛƴŜ ŀƴŘ ŀƭǘŜǊƴŀǘƛǾŜ ǎŎŜƴŀǊƛƻǎ όнллл 
and 2025). 

Source: Plan Bleu (2012) 

 

MedPro H2020 Project 

 

The MedPro H2020 Project of the European Commission also presents some scenarios 
and potential outcomes, particularly in relation to the countries in the MENA region, found 
among the most vulnerable to water scarcity within the Mediterranean. The results of the 
MedPro scenarios are of special interest for the task at hand in this report, as they deliver 
projections for the MACs countries object of study in MADFORWATER (i.e. Egypt, Morocco and 
Tunisia). 
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In the MedPro project (Varela-Ortega et al. 2013), four situations are distinguished 
according to the evolution of two main issues: 1) The level of cooperation between the European 
Union and Southern and Eastern Mediterranean countries (SEMCs), and 2) The change in total 
wealth and natural resources endowment. 
 

The four likely scenarios identified by MedPro -  Reference scenario, Sustainable Euro-
Med growth, Decline and conflicts, and Fragmented regional developments - are afterwards 
combined with the ones developed by the SCENES project7 specifically for the evolution of water 
resources in Europe and neighbouring countries - Economy first, Sustainability eventually, 
Fortress Europe and Policy rules - resulting in the set of scenarios represented in following axis: 
 
 

 

Figure 9. Combination of MedPro and Scenes scenarios. 

Source: Varela-Ortega et al. 2013 

 

In broad terms, the characteristics of the four situations are delimited in Table 2 below. 

 

 

 

 

 

                                                        

 

7 ñWater Scenarios for Europe and for Neighbouring Statesò (SCENES), European Commission. These scenarios 
depart from the ones of the Global Environmental Outlook (GEO-4) of the United Nations Environment 

Programme (UNEP, 2007). 
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Table 2. Summary of the main features of the MEDPRO socio-economic scenarios. 

1) Reference Scenario (BAU until year 2010) 2) Sustainable EuroςMediterranean Growth  

Å Partial EUςMediterranean cooperation and 
limited cooperation among Mediterranean 
countries. 

Å Unsustainable growth Ą towards depletion of 
natural, human and social capital. 

 

Å Decrease of conflicts; EUςMediterranean 
integration, with a common market, strategies 
and institutions  

Å Cooperation, research, innovation Ą 
sustainable development. 

Å  

4) Decline and Conflicts  3) Fragmented Regional Developments  

Å Increase of conflicts in the region; the 
Mediterranean sea becomes a border between 
Christian and Islamic worlds. 

Å Failure to achieve sustainable development 
leads to unmanageable resource scarcity  

Å Alliance of EU with Mediterranean countries: 
two blocs in cooperation 

Å Peace and stability  

Å Important role of institutions and laws  

Sources: (Varela-Ortega et al. 2013) Based on Sessa (2011) and Ayadi and Sessa (2011). 

 

Main results are the following. As showed in Figure 10, in the first scenario - άbusiness as 
ǳǎǳŀƭέ-, in which no policy change is produced, most countries in the region are expected to 
suffer from substantial increases in water withdrawals. 

 

 

Figure 10. Percent variation in water withdrawals in MENA countries by 2030 with respect to the 
baseline year 2004. Projection for Business as usual scenario. 

Source: Varela-Ortega et al. 2013 

 

The second scenario - Sustainability + Integration-   is characterized by the creation of a 
unified region integrated by EU and SEMCs that promotes sustainable use of natural resources. 
As depicted in Figure 11, the creation of such entity would be expected to generate a decrease 
in water withdrawals in all countries, with the exception of Egypt, Turkey and Jordan. 
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Figure 11. Percent variation in water withdrawals in MENA countries by 2030 with respect to the 
baseline year 2004. Projection for Sustainability + Integration scenario (Varela-Ortega et al. 2013). 

Source: Varela-Ortega et al. 2013 

 

When the countries in the region are involved in cooperation and development regarding 
climate change and sustainability, but fragmented into two separate groups (Northern European 
countries and the SEMCs), the predictions of scenario 3 ς Sustainability + Fragmented 
Cooperation - indicate that some countries would experience decreases in withdrawals, 
although the results are not as good as in the previous scenario. 

 

Figure 12. Percent variation in water withdrawals in MENA countries by 2030 with respect to the 
baseline year 2004. Projection for Sustainability + Fragmented cooperation scenario (Varela-Ortega et 
al. 2013). 

Source: Varela-Ortega et al. 2013 

 






































































































































