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Introduction 

Water resources1 are an important issue for all Mediterranean countries. Most of the countries are 

likely to confront potable water shortage in the next decades and some are already confronted to this 

situation. As the population is quickly growing, overall in South Mediterranean region, the water 

resources will not be sufficient to satisfy the total expected demand (agricultural, residential -

municipal-, and industrial demand). 

In the Mediterranean region, water is a rare and unevenly distributed resource. Water demand has 

doubled in the second half of the 20th century. Nowadays, the agricultural sector is the most important 

consumer of water, but the municipal sector is expected to be an important consumer in the future in 

particular due to the high population and socio-economic growth in Southern countries. In many 

Mediterranean countries, water withdrawals are approaching the limits of available resources. For 

many years, water shortages, which are cyclical or structural, are observed. “In 2025, the 

Mediterranean "poor" water populations, i.e. countries with less than 1,000 m3/hab/y, amount to 250 

million of which 80 million have "scarce" access, i.e. countries with less than 500 m3/hab/y (Plan 

Bleu, 2008). 

Water supplies are vulnerable in most of these countries, on the one hand because of an 

overexploitation of the renewable groundwater, and on the other hand because of exploitation of the 

non-renewable resources (fossil water). Moreover, degradation and pollution by men have added to the 

tensions on the natural resources. These human actions alter the system and quality of water, which 

limits the possibilities of various uses. These stresses on water will affect and increase health risks, 

conflicts of use between users, sectors, countries, and vulnerability of supplies due to the raise of costs 

(particularly through the water treatment).  

Past studies show that increase of supply, which was the main response of water policies in 

Mediterranean countries, has reached its limit. In view of this situation, management of water demand 

could be an effective way to reduce losses, to avoid irrational uses (waste…) and to improve the 

efficiency of resource uses. 

These goals, compared to conventional approaches, are "win-win”: they improve security of water 

supply, limit the environmental impacts, the risks of conflict, the cost of access to water and have 

potential for enhancing economic growth and stability in the region. 

Another way, complementary to the management of water demand, is to use solar desalination to 

supply a share of the total demand for the next years. It is one of the main objectives of MED-CSD 

project, which carries out feasibility studies (in five Mediterranean Partner Countries - MPCs - : 

                                                 
1 A very comprehensive definition of the different resources is given in the “Review of World Water Resources 
by Country” (FAO, 2003) 
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Cyprus, Egypt, Italian Islands, Morocco, and Palestinian National Authority - PNA -) on the 

implementation of combined solar power and desalination plants, and assesses the potential of 

developing such technology in the MPCs. 

The expected growing electricity demand in the region will require important investments in terms of 

infrastructure development, extension, reinforcement and development of the grid and implementation 

of new capacities to supply this demand. Considering the high solar potential the Mediterranean region 

is endowed with, one can consider solar power as a key factor in this development and also because of 

the possibility to couple it with desalination unit. Combination of solar power plant and desalination 

unit will address both targets of electricity supply and water demand. 
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1 Demand assessment 

1.1 Overview of water resources and electricity consumption in the 
Mediterranean region 

1.1.1 Fresh water resources 

There is a lot of rainfall in the north of Middle East and North Africa (MENA) region with an annual 

precipitation of more than 300 mm/y, but it is mainly restricted to the coastal areas. According to FAO, 

the annual average precipitation in Maghreb is about 86 mm/y, which is equal to 495 Bm3/y, while in 

North-eastern Africa the annual average of precipitation is around 306 mm/y or 1,275 Bm3/y of rainfall. 

In the South Mediterranean region, there are only a few major perennial rivers and lakes. More precisely 

in the countries studied within MED-CSD project, there are few rivers and lakes, namely the Nile and 

Lake Nasser in Egypt, and small rivers in Morocco as well as in Cyprus  

Among the South Mediterranean Countries - SMCs - only two countries, Turkey and Lebanon, are not 

considered as water-poor countries2 (Figure 1). Most of the countries are at the rim of the water-poverty 

or below but have unevenly distributed water on the territory as in Morocco where some regions are 

facing and will be faced with strong severe shortage of water more than others regions. Other example is 

Italy which on a national point view doesn’t suffer of any shortage, but some regions of the south and the 

islands (Sicily…) are facing severe shortage of water, all the more in summer because of higher 

population during this period. Cyprus is coping with the same problem as Italian islands regarding the 

variability of water demand during the summer. Since 1990’s, the total renewable water per capita rapidly 

decreased in all countries (Figure 1). 

Figure 1: Total Renewable Water per inhabitant (m3/cap/y) in SMCs, 1992-2007 
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Source: OME based on data from FAO 2007 

                                                 
2 According to the World Bank definition, the water poverty limit is about 1,000 m3/cap/y of renewable water 
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1.1.2 Electricity demand 

The Mediterranean region includes European countries in which the electricity sectors are mature, 

demand is saturated, and electricity prices are determined by market law, although in some countries 

residential tariffs, all of whom can choose their own supplier, are still fixed by the government.  

In the southern part countries, that are facing much higher electricity demand growth, the electricity 

sectors in these countries are mostly organized as state-owned monopolies. Tariffs are fixed by states in 

order to ensure that everyone has access to electricity, even the poorest citizens. 

The total Gross Electricity consumption3 in the Mediterranean region (Figure 2) reached 1,933 TWh in 

2007 of which 72% (1,397 TWh) in North Mediterranean Countries. In south West Mediterranean region, 

229 TWh (12%) has been consumed in 2007, while in South East Mediterranean region it has reached 

307 TWh (16%). Electricity consumption in the Mediterranean countries is closely linked to the level of 

economic development, as illustrated by the difference in per capita electricity consumption between 

countries in the North Mediterranean (with average consumption 6,552 kWh per capita) and countries in 

the South Mediterranean (1,461 kWh per capita for South Western Countries and 2,676 kWh per capita 

for South Eastern Countries). 

Figure 2: Gross Electricity consumption and gross electricity consumption per capita in Mediterranean 
Region in 2007 
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Source: OME 

1.2 General assumptions 

1.2.1 Population Prospects 

Population and population growth are the driving forces for freshwater demand. The population growth 

scenario used here is based on the medium variant World Population Prospect of the United Nations that 

was revised in the year 2008 (UN, 2006). According to theses prospects, the population in the South 

Mediterranean region will steadily grow from about 245 million today to over 410 million in 2050 

(Figure 3). When available, consolidated data from 2000 to 2007 are used. 

                                                 
3 The total gross electricity consumption corresponds to the total final consumption plus the distribution losses plus 
the electricity consumption in energy sector and the own use by plants. 
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The population of North Mediterranean will more or less stagnate after 2010. It will grow from 216 

Millions in 2010 to 223 Millions in 2050. For countries like Italy, Greece or Serbia, population will 

decrease. And for countries like Spain, France or Cyprus it will increase.  

To the contrary, population in South Western countries will almost double from 140 Millions in 2010 and 

reaching 240 Millions in 2050. Egypt will represent more than 50% in 2050, and will double its 

population between 2000 and 2050 (from 66 to 123 Millions). Morocco’s population will also grow very 

fast from 28 Millions nowadays to 42 million in 2050. 

In South East Mediterranean countries, population growth is not as spectacular as in South Western area 

but it will increase from 100 Million to 170 Millions. Turkey is and keeps being the most populated 

country with around 100 Millions of inhabitants in 2050. Syria’s population will double from 17 Millions 

in 2000 up to 37 Millions in 2050.The Palestinian’s population will triple; from about 3.2 million in 2000 

to 10.2 million in 2050. 

Figure 3: Population (in million) in Mediterranean region by 2050 

0

100

200

300

400

500

600

700

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

M
ill

io
ns

North Med South West South East  
Source: OME based on data from United Nation medium growth scenario revised in 2008, UN 2006 

1.2.2 Economic Growth 

In addition to population, the second driving force for water demand is economic growth, represented by 

the change of the gross domestic products (GDP) over the time. The GDP is expressed in US$ 2005, 

purchasing power parity (PPP). In this study, the following two scenarios (Business as Usual and Closing 

the Gap) are developed: 

The first scenario “Business as usual” (BaU) scenario (BaU) uses the figures from the futures of global 

interdependence (FUGI) global modelling system and from the International Monetary Fund (IMF) for 

GDP forecasts until 2030. For GDP forecasts from 2030 to 2040, we made a hypothesis of lower GDP 

growth rate than the 2030 level. The same hypothesis has been made for the 2040-2050 period as 

compared to the period 2030-2040. 
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The second scenario “Closing the Gap” (CG) assumes that the relative distance between the actual 

average (2007) of per capita GDP in North Mediterranean countries and the respective countries of SMCs 

will be reduced by 50% in 2050. To calculate this scenario - and not forecast- the average annual per 

capita GDP growth rate of 1.35% for NMCs has been considered as the reference. 

SMCs will close the gap of GDP per capita by 50% in the year 2050 compared with the very high GDP 

per capita of North Mediterranean region. The choice of North Mediterranean countries was made 

because it is a large region with very high GDP per capita, and so it represents something like an upper 

margin of productivity. This way, the growth rate for the North Mediterranean region can be seen as a 

reference case for highly developed technical and organizational progress.  

In this scenario Egypt, Italian Islands, Morocco and PNA reach higher GDP per capita growth rates as 

they are able to accelerate productivity growth by imitation, subsequently reducing their gap to the North 

Mediterranean region and approximately reaching more than the present North Mediterranean economic 

standards in 2050. In 2000, Cyprus was already more or less at the same level of GDP/cap of the NMCs 

and even higher. Accordingly, the annual long term growth rate of GDP/cap is almost the same of NMCs, 

and even lower in the case of Cyprus. 

The long term annual growth rate of the GDP in our model is restricted to a maximum of 7%/y, as there 

seems to be an upper limit on long term growth, possibly arising from the speed of change society can 

master. 7%/y is in this respect somewhat cautious. However, only the growth of the PNA is affected by 

this limitation. Due to a lack of historical data on economic performance, we assumed for this country a 

GDP growth rate of 3% in the BaU scenario. 

Table 1: Average annual growth rates of GDP and GPD/cap in both scenarios by 2050 

Annual Average 
Growth Rates (%/y) 

Country GDP/cap GDP GDP/cap GDP GDP/cap GDP
Cyprus 1.8% 2.5% 1.5% 2.3% 1.7% 3.4%
France 1.4% 1.6% 1.2% 1.4% 1.1% 1.7%
Greece 1.9% 1.9% 1.6% 1.6% 3.8% 4.1%
Italy 1.1% 1.0% 1.4% 1.3% 1.2% 1.7%
Malta 2.4% 2.5% 1.9% 1.9% 0.6% 1.3%
Portugal 1.7% 1.7% 2.1% 2.0% 0.2% 0.8%
Slovenia 2.1% 2.1% 1.6% 1.5% 3.9% 4.1%
Spain 1.2% 1.6% 1.3% 1.7% 1.8% 3.3%
Albania 2.0% 2.1% 3.6% 3.8% 5.3% 5.8%
Bosnia 2.7% 2.1% 4.6% 4.0% 5.3% 5.8%
Croatia 2.4% 2.1% 2.6% 2.3% 4.8% 4.6%
Macedonia 2.3% 2.1% 3.8% 3.6% 1.9% 2.1%
Serbia 2.3% 2.1% 5.9% 5.7% 7.1% 5.7%
Italy islands 1.7% 1.3% 4.7% 4.3% 2.6% 1.9%
Algeria 3.3% 4.3% 4.1% 5.0% 2.6% 4.1%
Egypt 2.2% 3.3% 4.7% 5.9% 2.8% 4.7%
Libya 0.2% 1.3% 2.9% 4.0% 3.0% 5.1%
Morocco 1.0% 1.8% 5.8% 6.6% 3.1% 4.3%
Tunisia 1.8% 2.4% 4.2% 4.7% 3.8% 4.8%
Israel 0.7% 1.7% 1.7% 2.7% 1.0% 2.9%
Jordan 2.5% 3.9% 5.0% 6.4% 3.4% 6.0%
Lebanon 2.1% 2.6% 3.5% 3.9% 1.6% 2.8%
PNA * 0.8% 3.0% 8.8% 11.1% -3.9% -0.6%
Syria 0.3% 1.7% 5.5% 7.0% 1.1% 3.9%
Turkey 3.6% 4.3% 3.8% 4.5% 3.4% 4.7%

Business as Usual
BaU

2007 - 2050 

Closig the Gap
CG

2007 - 2050 
2000 - 2007
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Figure 4: GDP/cap (US$ 2005, PPP) until 2050 within CG scenario 
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1.3 Freshwater demand and deficits in South Mediterranean region 

1.3.1 Water model structure 

The model used to quantify the growing demand for freshwater in SMCs, on the basis of the simple 

empirical model, shows how water consumption is expected to be driven by growing population and 

by economic development of the region. 

We have assessed the present and also the threatening future freshwater deficits of South 

Mediterranean region and of each country studied within our project, comparing existing sustainable 

freshwater resources with present and future demand. In our analyse, we have considered that the 

share of the freshwater used nowadays corresponding to the water arising from overuse of 

groundwater or even from fossil fuel desalination, should be considered as unsustainable. Indeed, this 

overuse and means to produce water are related to exploding costs and high environmental 

degradation. 

Important efficiency gains can be realised as the efficiency of extraction, distribution and end-use of 

water is rather low in these countries. These potential efficiency gains are possible only if adequate 

water policies are successfully implemented. Also the re-use of water is an important measure to 

reduce future water deficits in South Mediterranean countries. In fact, efficiency gains can be 

considered an additional future source of freshwater, because the water is there, but until now, unused. 

DLR has formulated a simple empirical model for the prediction of freshwater demand which was 

applied to each country of the project and which is taking into account all these effects. 

In the following we introduce the method used for estimating the freshwater demand on country level 

(Trieb and Müller-Steinhagen 2007). This method shows the possible development of freshwater 

demand, under certain demographic and economic assumption as well as on efficiency in the water 

sector assumptions. The water demand ω for irrigation (ωirr), municipal use (ωmun) and industrial 

consumption (ωind) is a function of time t: 

)1(.
)(

)1(.))(1(.)1()( μ
η

ηγωω −
−

+−=
t

tttt   Equation (1) 

with the relevant driving force, the growth rate γ of the population γpop or of the gross domestic product 

γGDP, respectively, the efficiency of distribution η and the end use efficiency enhancement μ. 

For the different demand sectors (irrigation, municipal use and industrial use) different sets of 

parameters according to Table 2 are used to calculate the future water demand. These values have 

been used for the MEDCSD scenario as mean values in order to get a development sufficiently 

efficient in the water sector. 
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Table 2: Parameters used for demand assessment model by 2050 

Sector Irrigation Municipal Industrial
Driving Force γpop γmun γind 

Best Practice βpop = 70% βmun = 85% βind = 85%
Progress Factor αirr = 50% αmun = 65% αind = 65%
General End Use Efficiency 
Enhancement μirr = 0 μmun = 1,8%/y μind = 1,8%/y

 
Source AQUA-CSP, 2007 

For the calculation of the water demand for irrigation, the population growth rate of each country γpop 

was used as driving force indicator. This implies that the present per capita water consumption for 

irrigation is in principle maintained also in the future, maintaining also today’s level of per capita 

availability of water for food production in each country. The parameters α and β for irrigation imply 

that half of the gap between the present irrigation efficiency and best practice which is assumed to be 

70 % is closed by 2050. The end use efficiency enhancement of irrigation is already considered with 

that, so μ is neglected. Starting values of irrigation efficiency are calculated by dividing the irrigation 

water requirements (Bm3) by the water withdrawal for agriculture (Bm3) with data taken from 

Aquastat (FAO, 2007) and World Bank (2007). 

For the municipal and industrial water demand we have used the GDP growth rate as driving force 

indicator, which is the sum of the per capita GDP growth rate γGDP and the population growth rate γpop. 

The model assumes that about two thirds of the gap of present water distribution efficiency and best 

practice distribution efficiency (85 %) is closed until 2050. The general end use efficiency is assumed 

to increase by relative μ = 1.8 % per year, leading to a general reduction of water consumption for 

constant water services of 60 % until 2050. Starting values of municipal/industrial distribution 

efficiency for the year 2000 is calculated by dividing the total sold water to consumers by total water 

consumed and for each country are taken from Aquastat (FAO, 2007) and World Bank (2007). 

A similar development has been experienced in Australia in the past 40 years, where the water demand 

doubled with a growth rate of 1.6 %/y while the GDP grew by a factor of 5 with a rate of 4.2 %/y. In 

this case, the general end use enhancement was 2.6 %/y including the irrigation sector. Australia as a 

mostly arid country that has experienced a transition to a strong industrial country in the past 40 years, 

may serve as a good example for the SMCs economies in terms of water management and efficiency 

(ABS, 2006). 

Starting values for the water withdrawal in the year 2000 are taken from Aquastat (FAO, 2007). When 

more in-depth information are available from the MPCs on the freshwater demand of the starting year 

2000, these are used. For the specific region values (e.g sites regions), MPCs were asked to investigate 

more in depth about these regions. 
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In order to assess the importance of possible measures to increase the efficiency of municipal and 

industrial water distribution and of irrigation, our analysis takes into account three scenarios of 

efficiency evolution. Firstly one is assuming relatively low efficiency gains (LE), which follows a 

business as usual strategy with only low efficiency gains, a second more optimistic scenario 

(MEDCSD), and lastly a scenario taking into account extreme efficiency gains (EE). The parameters 

of our model for each scenario were set accordingly as shown in Table 3. 

Table 3: Input parameters for progress achievements and waste water re-use by 2050 for the different 
scenarios 

Type of scenario

Progress Factor αirr for Irrigation 
Efficiency
Progress Factors αmun,ind for 
Distribution Efficiency
Waste Water Re-Use

Low Efficiency (LE) MED-CSD Extreme Effciency (EE)

20% 100%50%

100%

75%

20%

30%

65%

50%  
Source: AQUA-CSP, 2007 

The “Low Efficiency” scenario assumes that the difference between present efficiencies and best 

practice values of irrigation efficiency (70 %) and municipal distribution efficiency (85 %) is only 

reduced by 20 %, and that only 30 % of waste water is re-used by 2050. By contrast, the “Extreme 

Efficiency” scenario assumes a full acquaintance of best practice values by 2050 and also a 75 % re-

use of waste water for all SMCs countries by that time. The “MEDCSD” scenario assumes that the 

difference between present efficiencies and best practice values of irrigation efficiency (70 %) and 

municipal distribution efficiency (85 %) are reduced respectively by 50% and 65%, and only 30 % of 

waste water is re-used by 2050. The MEDSCSD scenario reflects a compromise between those two 

extremes, with efficiency gains that are achievable within a reasonable timeframe. 

1.3.2 Water demand 

In this part, we will quantify the growing demand for freshwater in SMCs on the basis of the empirical 

model explained as above and show how water consumption will be driven by growing population and 

by economic development of the region. 

Our analysis shows the renewable freshwater resources and compares them to the freshwater demand 

of each MPCs. Within a specific country, it is possible that there may be regions with deficits that 

cannot be identified on the basis of statistical country-wide data. The analysis of Italy or Morocco at a 

country-wide level would not identify any important deficits, however it is well known that in Italian 

islands (particularly during summer) and in some parts of Morocco the shortage of water is severe. 

That is why these countries are planning to build desalination plants.  

The difference of sustainable sources and water demand leads to the water deficit displayed as a 

function of time. There is already a significant deficit today, which is covered by sea water 
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desalination based on fossil fuels and by the over-exploitation of groundwater resources, with the 

consequence of subsequently dropping groundwater levels, intrusion of salt water into the 

groundwater reservoirs and desertification in many regions of the South Mediterranean.  

The future demand is calculated individually for every country. The future water demand of the 

agricultural sector was calculated as function of population. The idea behind the model is that the per 

capita water supply for food production purposes is maintained at least constant in every country to 

avoid an increasing dependency on food imports (FAO, 2002), (PRB, 2002). In our scenarios, the 

efficiency of irrigation technologies is enhanced with time, through change of irrigation systems and 

technical progress. The agricultural water demand is the same in both economic scenarios (with same 

irrigation efficiency assumption), as they take the same assumptions of population growth. In the 

model the water demand of the industrial and domestic sectors grows in proportion to the national 

economy represented by the GDP (Figure 5). Efficiency enhancements of the municipal water supply 

system are considered. Efficiency starts with actual values in each country taken from (FAO, 2007) 

and reaches close to best practice values by 2050. 

Figure 5: Example of the relation of water demand to the input parameters population and economic 
growth 

 
Source: AQUA CSP, 2007. 

In the CG scenario, the industrial and domestic sectors will dominate the water demand growth. 

However, efficiencies will be increased and a significant de-coupling of water demand and economic 

growth. 

The resulting models for the development of freshwater demand in each country for both scenarios are 

shown in Figure 6. 
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Figure 6: Total Freshwater Demand in SMCs in CG scenario 

CG‐LE (+50 Bm3)

CG‐EE (‐40 Bm3)

 
Source: OME 

In the CG scenario, the South Mediterranean freshwater demand will grow more than in the other 

scenario due to high growth rate of GDP. As consequence, the municipal and industrial water demand 

will be higher in all efficiency scenarios and will be an important driving force for the water demand. 

The water demand growth will be higher than population growth even with high efficiency gains 

(which reduce the water demand) which will not compensate the growth of water demand (Table 4). 

Thus, this scenario also reflects the pronounced influence of enhanced water management, policies 

and efficiencies, giving them highest priority for a sustainable water future in the South Mediterranean 

region. 

Table 4: Population growth compared to Water Demand growth by 2050 in the CG scenario 

CG 2000 2010 2020 2030 2040 2050
Pop Growth 1.8% 1.7% 1.3% 0.9% 0.7% 0.5%
Water demand SMCs growth rate - LE 1.4% 2.0% 1.7% 1.5% 1.4% 1.4%
Water demand SMCs growth rate - MEDCSD 1.0% 1.7% 1.3% 1.2% 1.1% 1.1%
Water demand SMCs growth rate - EE 0.5% 1.3% 1.0% 0.9% 0.9% 0.9%  

Source: OME 

The model shows that the water demand will be more than 200 Bm3/y in almost all scenarios and 

could reach 337 Bm3/y in case of high GDP growth and low efficiency gain (Table 5). However, even 

with high GDP growth rate, if policies and measures are taken in order to have high efficiency gain 

this total of 337 Bm3/y could be reduced to 246 Bm3/y (-27%). With efficiency gains that are 

achievable within a reasonable timeframe (i.e. MEDCSD scenario) the total demand will reach 288 
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Bm3/y within the CG scenario. In all cases, such amount of freshwater demand will exert significant 

pressure on the scarce water reserves of this mainly arid region. 

Table 5: Total Water Demand (Bm3/y) in South Mediterranean Region by 2050 

LE MEDCSD EE LE MEDCSD EE
BaU 2050 CG 2050

Total SMCs Demand

Total SWMCs Demand

Total SEMCs Demand

157

94

63

269 233

Bm3/y 2000

158 140 121 208 180

90

199 337 288 246

156

110 93 78 129 108
 

Source: OME 

The water demand in the South Mediterranean region in the year 2000 consists of 82 % agricultural 

use, 11 % municipal use and 7 % industrial use (Figure 7). While the water demand of the agricultural 

sector will be stagnating in the BaU scenario (tends to decrease very low), in the CG scenario it will 

decrease strongly to reach less than 63%, due to the high GDP which leads to increasing water demand 

in municipal and industrial sectors. 

Figure 7: Share of Water demand by sector in both economic scenarios and MEDCSD efficiency scenario 
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1.3.3 Water deficit 

According to our analysis, the deficit will tend to increase from 20 Bm³/y in the year 2000 to a range 

between 50 Bm³/y and 125 Bm3/y in the year 2050within CG scenario. Egypt, Libya and Syria are the 

countries with the largest expected deficits (Figure 8). The Egyptian deficit in 2050 will amount more 

than 35 Bm³/y in the better case and about 60 Bm3/y in the worst case, which represents around 75% 

in almost all cases, even more than 80% of the regional deficit in some cases, thus Egypt will be the 

country most seriously affected by scarcity of water. This deficit will remain very high for the whole 

region and will be a major concern for the South Mediterranean Countries. 

The “Low Efficiency” scenario shows that a strategy following current paths would lead to a non 

sustainable situation for the South Mediterranean region, as the water deficit would grow to about 125 
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Bm3/y in the “Closing the Gap” scenario, which would lead to severe environmental and socio-

economical impacts. 

Table 6: Total Water Deficit (Bm3/y) in South Mediterranean Region by 2050 

LE MEDCSD EE LE MEDCSD EE

11.8 3.0Total SEMCs Deficit 0.19 11.5 6.3 0.5 21.9

73.7 57.2 40.9 102.9 71.2 46.9

BaU 2050 CG 2050

Total SMCs Deficit 19.44 85.2 63.4 41.4 124.7 83.0 49.9

Bm3/y 2000

Total SWMCs Deficit 19.25

 
Source: OME 

South East Mediterranean countries are not very affected by scarcity of water and an expected to 

record between less than 1 and 22 Bm3/y of deficit by 2050. Most of this deficit will be concentrated 

in Syria, but in some cases Israel, Jordan and PNA will have shortages of freshwater, in particular in 

case of high GDP growth and low efficiency gain in water uses. Once again, the model is a on a 

country based, and some region of these countries may will suffer of dramatic shortages, that the 

model cannot shown. 

Figure 8: Deficit water in South Mediterranean countries by 2050 in CG scenario 

1,5 Nile river

CG‐LE (+40 Bm3)

CG‐EE (‐25 Bm3)

 
Source: OME 

As the MEDCSD scenario reflects a compromise between two extremes, with efficiency gains that are 

achievable within a reasonable timeframe, we will focus for the MEDCSD countries analysis on this 

efficiency scenario. In contrast to such extremes, we believe through our assumptions on efficiency 
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gains, that a well balanced approach of increasing the efficiencies of water extraction, distribution and 

end-use, better water management and increased seawater desalination powered by renewable (mainly 

solar energy), will lead to a more sustainable path for water supply and demand in result for the South 

Mediterranean region. 

1.3.4 Conclusion on water issues 

The South Mediterranean water demand situation is characterized by several facts that at a first glance 

seem paradoxical. On one hand, there is a severe water shortage, with the total region on average 

living beyond the commonly accepted water poverty level of 1,000 m³/cap/y, while on the other hand 

there is a dominating agricultural production sector that due to the arid climate of the region consumes 

more than 85 % of the available natural renewable water resources. This situation is sharpened by a 

strongly growing population, which will double in the period 2000-2050. 

The sustainable potable water resources of South West Mediterranean region are nowadays almost 

used to their upper limits and there is no expectation to increase their exploitation in the future. The 

use of fossil desalination and overuse of groundwater resources are unsustainable way to consume and 

will dramatically pressure the environment. Almost all countries will experience growing deficits, with 

Egypt being by far the dominating case, due to a strong agricultural sector and large population, 

followed by Libya and the Maghreb countries. The deficit of Egypt expected for 2050 might arise in a 

range of 40 to 90 Bm3/y. As an example, the present water capacity of the Nile River of about 55 

billion m³/y. 

Up to now, the proposed answers to this situation were dominated by a call for policies and measures 

such as better water management, measures to increase efficiency, higher and unsubsidized water 

tariffs, increased accountability, re-use of wastewater, better management of groundwater. Some of the 

countries that had energy and financial means to do so also took into consideration seawater 

desalination, using for this purpose their abundant fossil energy resources (World Bank, 2007). 

However, groundwater resources are already over-used, fuel for desalination is becoming very 

expensive, and there is simply not enough water available, no matter whether well managed or not. Of 

course, the above mentioned measures make a lot of sense and should be implemented as soon as 

possible. They will effectively stretch existing resources and delay a possible collapse. But they will 

not be able to avoid a collapse of water supply in the long-term if no additional new sources for 

freshwater are found and activated in time. As a consequence of scarcity, some places in these 

countries have already been abandoned, and migration induced by water scarcity is increasing, solving 

nothing but creating similar problems in other regions. 
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Table 7: Results of the water demand scenario in Mediterranean Region  
(CG-MEDCSD scenario) 

Year 2000 2010 2020 2030 2040 2050
CG-MEDCSD
Total South West
Exploitable Water Bm³/y 81.86 81.86 81.86 81.86 81.86 81.86
Agricultural Use Bm³/y 79.69 90.65 101.47 109.65 115.32 118.26
Municipal Use Bm³/y 8.84 11.08 15.68 21.59 29.07 38.51
Industrial Use Bm³/y 5.40 6.76 9.55 13.12 17.61 23.19
Wastewater reused Bm³/y 3.08 4.76 8.22 13.33 20.64 30.85
Total Demand Bm³/y 93.93 108.50 126.70 144.36 162.00 179.96
Deficit Bm³/y 19.25 30.89 43.63 54.57 63.96 71.24
Sustainable Water Bm³/y 74.68 77.60 83.06 89.79 98.04 108.72
Total South East
Exploitable Water Bm³/y 138.04 138.04 138.04 138.04 138.04 138.04
Agricultural Use Bm³/y 48.93 54.98 59.01 61.81 63.07 62.90
Municipal Use Bm³/y 9.30 11.30 14.72 18.93 23.93 29.88
Industrial Use Bm³/y 4.89 6.04 7.85 10.05 12.61 15.57
Wastewater reused Bm³/y 0.87 2.42 5.24 9.38 15.10 22.73
Total Demand Bm³/y 63.12 72.31 81.58 90.80 99.61 108.36
Deficit Bm³/y 0.19 0.57 3.29 6.59 9.42 11.78
Sustainable Water Bm³/y 62.93 71.74 78.29 84.21 90.19 96.58
Total South Med
Exploitable Water Bm³/y 219.89 219.89 219.89 219.89 219.89 219.89
Agricultural Use Bm³/y 128.62 145.63 160.47 171.46 178.38 181.16
Municipal Use Bm³/y 18.13 22.39 30.40 40.52 53.01 68.39
Industrial Use Bm³/y 10.29 12.80 17.41 23.17 30.22 38.77
Wastewater reused Bm³/y 3.95 7.19 13.46 22.71 35.74 53.58
Total Demand Bm³/y 157.04 180.81 208.28 235.15 261.61 288.32
Deficit Bm³/y 19.44 31.47 46.92 61.16 73.38 83.02
Sustainable Water Bm³/y 137.60 149.34 161.35 173.99 188.23 205.31  

Source: OME 

1.4 Electricity Demand in Mediterranean region 

1.4.1 Electricity Model structure4 

As for the water, the number and growth rate of population, as well as the economic growth are the 

major driving forces for national electricity demand. For coherence purpose, we will use the same 

assumption regarding these variables than in the water model. 

The model used here is based on a simple empirical method for the modeling of the future electricity 

demand of Mediterranean countries. The model is based on expectations for national economic growth 

and population and on a historical correlation between the per capita electricity demand and the per 

capita gross domestic product. It is important to note that such model will result on scenarios and not 

forecasts. 

The long term average GDP growth rates and per capita GDP growth rates used for calculating our 

scenarios (BaU – “Business as Usual” and CG – “Closing the Gap”) are the same than those used for 

the water model (Table 1). 

                                                 
4 The methodology used follows the methodology described by Dr. Franz Trieb, and Dr. Uwe Klan within a 
report of 28 November 2006 “Modeling the future Electricity Demand of Europe, Middle East and North 
Africa4” and used as well in the MED-CSP4 study in 2005 



Combined Solar Power and Desalination Plants: Techno-Economic 
Potential in Mediterranean Partner Countries (MED-CSD) 

 

 22

To estimate the future electricity demand, the GDP per capita xi,t and the total final per capita 

electricity consumption ŷi,t were correlated used a simple regression for a data sample of 33 countries, 

18 from North Mediterranean and from South East and South West Mediterranean5 and 15 from 

European zone6. As our study is covering the Mediterranean countries, we have thought that it would 

be more relevant to estimate the future electricity demand based on past trends which occurred in the 

area. We have included in addition countries from North European area in order to reflect the 

decoupling of electricity and economic growths which occurs from a level of GDP per capita higher 

than this of South Mediterranean countries. GDP data from the World Bank’s Development Indicators 

2007 and TFC data from OME database have been used. For every year in the period 1970-2007, we 

have used a simple power function with two parameters (at,bt) for the regression between the GDP per 

capita and the total final consumption of electricity per capita. The parameter a is an absolute term and 

the parameter b is an exponent. Thus the equation used for the regression is as follow: 

       Equation (5) 

We used power functions, as they delivered good fits. As no functional form is a priori adequate, it has 

been decided to use them for convenience purpose and the ease of use. 

From this approach, we have obtained a set of parameter estimates {a1970, b1970}, {a1971, b1971},…{a2006, 

b2006} across all countries with coefficient of correlation quite high for every years of the regression 

(Figure 9). 

Comparing the data between the years 1970 and 2000, several remarks can be made: 

- There is a convergence of the countries from North Mediterranean towards the same ratio between 

TFC per capita and GDP per capita along the time. 

- Countries from South Mediterranean (except Israel) have considerably increased their TFC per capita 

while theirs GDP per capita have grown slower. In the mean they have multiplied their per capita 

electricity consumption by 8, while the GDP per capita have been multiplied by 2. 

- The relative ratio of per capita electricity consumption between North and South Mediterranean 

countries has decreased with time, varying by 8 in 1970 to less than 4 in 2006. In the mean time, the 

relative ratio of per capita gross domestic product has been more or less constant (4.5 in 1970 and 4.2 

in 2006). 

                                                 
5 North Mediterranean sample: Cyprus, France, Greece, Italy, Malta, Portugal, Slovenia, Spain; 
South Mediterranean sample: Algeria, Egypt, Israel, Jordan, Lebanon, Libya, Morocco, Syria, Tunisia, and 
Turkey; 
6 European zone : Austria, Belgium, Czech Republic, Denmark, Finland, Germany, Hungary, Ireland, 
Netherlands, Norway, Poland, Republic Slovak, Sweden, Switzerland and United Kingdom. 
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- Analysing the historical data, there is evidence of a decoupling of economic growth and growth of 

electricity demand especially after the country achieve more than 10,000 US$ GDP/cap. The reason 

for this is that growing economies increasingly invest into energy efficiency and enhanced 

infrastructure for distribution and rational use of energy, especially in the power sector. Such measures 

lead to increasing GDP but at the same time reduce power consumption. Thus, growing economies are 

not necessarily bound to a proportionally growing power demand, but usually achieve a lower growth 

rate for electricity than for their economy.  

The parameters a and b can be used for an extrapolation of the future per capita electricity 

consumption based on the past 37 years. Otherwise, t the absolute term a is increasing over time and 

the exponent term b is decreasing over time. So, to use a power function with constant parameters 

seems not to be adequate. We need to modelize their transition in time. We now assume a(t) and b(t) 

as functions of time. For both parameters an exponential and a linear time trend can be seen over the 

period of the sample (i.e. from 1970 up to 2007). 

For the absolute term, the exponential function showed a better fit. For the exponent term, it is hard to 

distinguish the better regression between the linear and the exponential, thus both equation are used. 

As the linear regression leads in a lower electricity demand than the exponential regression, we will 

use the linear function in the scenario called “high efficiency” (equation (7)) and the exponential 

function in the scenario called “low efficiency” (Equation (8)). 

Figure 9: Example of correlation between TFC/cap and GDP/cap in different years for the sample of 
countries used 
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Source: OME 

The result is a time dependent model for the total final consumption of electricity per capita as 

function of the per capita gross domestic product with the parameters a and b: 

    Equation (6) 

   Equation (7) 

Or 

    Equation (8) 
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With t as time variable and t0 = 1970 the first reference year. 

Equation (5) can now be formulated as function of time with the two parameters a and b dependent on 

time.  

  Equation (9) 

In order to obtain the gross electricity demand ÿ(t), Equation (10) has been formulated taking into 

account the distribution losses, the electricity consumption in energy sector and the “own use”. The 

electricity losses parameter is a proportional term (Equation (11)) and was reduced from the 

present state of each country to a level which is more or less the mean of North Mediterranean 

countries (e.g 6.5%) and which is reasonable achievable. The electricity consumption in energy sector 

and the own use were aggregated into a fixed term (fixed additional consumption ) which 

represents the extra power need beyond the classical power sector. It is meant to accommodate energy 

use for oil and gas production and for a possible future transition to new electricity application (e.g. 

electric car) (Equation (12)). 

   Equation (10) 

  Equation (11) 

  Equation (12) 

The proportional term is assumed reaching the inefficiency (tE) in the final year of the scenario tE = 

2050, which is calculated from: 

    Equation (13) 

with the best practice inefficiency β=6.5% and the progress factor α, that describes how much of the 

efficiency gap between present practice and state of the art is closed until 2050. 

The linear reduction up to β is made using the linear weighing function ε(t) with the starting year tS= 

2007 and the final year tE=2050 of the scenarios 

  2007 ≤ t ≤ 2050  Equation (14) 
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Figure 10: Fit functions for the years 1970 to 2050 for a sample of 33 countries showing the correlation 
and extrapolation of TFC/cap as function of GDP/cap for both efficiency trends (HE and LE) 

 
Source: OME 

This method will generally not predict the actual electricity demand per capita of any country but give 

an estimate of this one. Otherwise the real values are statistically distributed around this estimate, so it 

is important to calibrate the starting point for each country.  

An electricity consumption per capita which is higher than the estimated value for a certain GDP per 

capita is judged as some kind of inefficiency or special economic structure which will vanish over 

time. An electricity demand per capita that is smaller than the estimate is interpreted as a lack of a 

stock of machineries etc., which are to be expected with such an in-come, or again a specific structure 

of the economy. Again, it is assumed that these deviations from the estimated and extrapolated 

function will be reduced to zero until 2050. An electricity demand path for a country, which currently 

has a relative high per capita demand, will therefore be expected to experience a decrease (or limited 

increase) in energy intensity. 

So the resulting general function of per capita gross electricity consumption y(t) is calibrated assuming 

a linear mix of the current value y(tS) derived form OME database and the model value ÿ(t). The 

weight of the model value is supposed to increase linearly from 0 in 2007 to 1 in 2050 using the 

weighing function as describe by Equation (14). Thus y(t), the gross electricity consumption, i.e. the 

total electricity demand follows the equation: 

  Equation (15) 

This function was calculating for each Mediterranean country. 

Finally, the different parameters of the model are summarized in the following table: 

Table 8: Input parameters for electricity scenarios 
Scenario LE HE

Equation Absolute term a : exponential
Exponent term b: exponential

Absolute term a : exponential
Exponent term b: linear

best practice in terms 
of electricity losses

Present state of the art in each country 6.50%

 

LE trend HE trend 
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Source: OME 

Such model, with such assumptions leads to four scenarios for electricity demand assessment for each 

country which are: Business as Usual & Low Efficiency gains (BaU/LE), Business as Usual & High 

Efficiency gains (BaU/HE), Closing the Gap & Low Efficiency gains (CG/LE), and Closing the Gap 

& High Efficiency gains (CG/HE). 

Two of these four scenarios can be excluded. Indeed, the combinations “BaU-LE” and “CG-LE” result 

in a high growth of energy intensities after 2020-2030, which have no arguments for such a 

development (Figure 11) 

Figure 11: Energy intensities in all scenarios 
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1.4.2 Electricity demand 

Gross electricity demand 

The CG-HE scenario corresponds, with its high growth rates, to a fast diffusion of new technologies 

with efficiency gains on distribution and transmission which catch up with European standard. The 

BaU-HE scenario corresponds to the same, but with a lower economic growth, which has impact on 

diffusion of technologies and on efficiency gains. Furthermore, it can be maintained that a fast 

economic development should increase the spread and development of new technologies which is 

likely to be associated with high efficiency gains insofar as measures and policies will be 



Combined Solar Power and Desalination Plants: Techno-Economic 
Potential in Mediterranean Partner Countries (MED-CSD) 

 

 27

implemented. As they are scenarios, to be realised it is necessary to make efforts from the point of 

view technical, financial and political. 

The difference between the two scenarios can be explained by the difference of GDP growth, which 

leads to higher energy consumption even if there is high spread of new technologies as well as 

efficiency on transmission and losses. 

Figure 12: Gross Electricity Demand in Mediterranean Region (CG-HE scenario) 

 
Source: OME 

In the CG-HE scenario, the gross electricity demand for the Mediterranean zone is expected to reach 

around 3,000 TWh in 2030 and 4,500 TWh in 2050. North Mediterranean countries will have a 

slowdown in the demand due to energy management and population decrease from 2040. In 2007, 

SMCs represents 28% of the total amount of electricity consumption in the area and will represent 

60% in 2050. According to this scenario, the electricity demand in SMCs is expected to be around 

1,300 TWh in 2030 and around 2,800 TWh in 2050 (Figure 12). The most consumers in the region 

will be Egypt, Turkey, Algeria, Morocco and Syria. All SMCs are expected to have a high growth 

demographic as well as economic growth, thus they need strong development of infrastructures and 

expansions in electricity production to accommodate the population growth and to provide the 

conditions for a further economic development. 

The outlook for the individual countries is very heterogeneous, ranging from a strong growth of 

electricity demand in Turkey and Egypt to stagnating in North Mediterranean region. This stagnation 

is due to the decoupling of economic growth and electricity demand growth achieved after a certain 

level of GDP/cap. 



Combined Solar Power and Desalination Plants: Techno-Economic 
Potential in Mediterranean Partner Countries (MED-CSD) 

 

 28

The BaU scenario assumes lower GDP growth rate than CG scenario, thus the demand is expected to 

be lower. In the BaU-HE scenario, the gross electricity demand for the Mediterranean zone is expected 

to reach around 2,800 TWh in 2030 and 3,900 TWh in 2050. Moreover, as we built our CG scenario 

refers to the mean of North Mediterranean BaU growth, the demand of NMCs is the almost the same 

in both scenarios, around 1,750 TWh (BaU) and 1,790 TWh (CG) in 2050. The difference can be 

explained by the non-EU NMCs, which have higher GDP in the CG scenario to catch up their 

GDP/cap in comparison with EU NMCs. 

Figure 13: Gross Electricity Demand in Mediterranean Region (BaU-HE scenario) 
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In this scenario, SMCs are expected to have different demand. Indeed, in the BaU scenario the gross 

electricity demand in SMCs are expected to reach 2,100 TWh while in the CG scenario the electricity 

demand is expected to attain 2,100 TWh. In 2007, SMCs represents 28% of the total amount of 

electricity consumption in the area and will represent 55% in 2050. According to this scenario, the 

electricity demand in SMCs is expected to be around 1,100 TWh in 2030 and around 2,800 TWh in 

2050 (Figure 13). The outlook for the individual countries is also very heterogeneous 

Within the two scenarios, for the North Mediterranean region the development of the electricity 

demand depends on the development of energy efficiency. In North Mediterranean region, energy 

intensity remains almost constant (Figure 11). For South Mediterranean countries, the growth of 

population as well as the growth of GDP will be such important that the energy efficiency will not 

smooth the growth of electricity demand. Thus, the rise in electricity demand will occur even with 

efficiency gains in distribution and transmission losses. The best way to reduce radically the demand is 

the end-use of electricity and especially on residential and industrial consumption. The SMCs in our 
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scenarios will not attain the level of GDP/cap which conducts to a decoupling between economic 

growth and electricity demand growth up to 2050. But an assessment on a longer period will show the 

same slowdown that this occurring in NMCs. 

Electricity consumption per capita 

In terms of per capita consumption, its development in South Mediterranean countries is expected to 

growth highly. Within CG economic scenario, it will grow up to 7,000 kWh/cap for SMCS while it 

will stagnate (even decreasing in the 2050’s) for NMCs around 8,000 kWh/cap (Figure 14) 

strengthening the idea of convergence between the South Mediterranean countries in this scenario. 

Figure 14: Electricity Consumption per capita in Mediterranean Region 
(CG-HE an BaU-HE scenario) 
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Within BaU economic scenario, South East Mediterranean region is the most heterogeneous regions 

with values ranging from 2,100 kWh/cap/y in 2050 for PNA to 6,500 kWh/cap in 2050 for Turkey. 

South West Mediterranean region is likely heterogeneous too with values ranging from 3,500 kWh/cap 

for Morocco to almost 6,000 kWh/cap for Algeria. 

1.4.3 Conclusion on electricity issues 

The Table 9 shows the average annual growth rates between 2007 and 2050 resulting from the models.  
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Table 9: Average annual growth rates (2007-2050) of electricity demand, electricity demand per capita 
and electricity per GDP in CG and Bau scenarios 

Annual Average 
Growth Rates 2007 -
2050 (%/y)

Country
Electricity/cap 

demand Electricity/GDP
Electricity 
demand

Electricity/cap 
demand Electricity/GDP

Electricity 
demand

Cyprus 0.6% -1.2% 1.4% 0.5% -1.0% 1.3%
France 0.1% -1.3% 0.3% 0.1% -1.1% 0.3%
Greece 0.7% -1.2% 0.7% 0.6% -1.0% 0.6%
Italy 0.6% -0.5% 0.6% 0.7% -0.7% 0.6%
Malta 0.8% -1.6% 0.9% 0.7% -1.2% 0.7%
Portugal 0.7% -1.0% 0.7% 0.8% -1.2% 0.8%
Slovenia 0.2% -1.9% 0.2% 0.0% -1.5% 0.0%
Spain 0.3% -0.9% 0.7% 0.4% -1.0% 0.7%
Albania 2.7% 0.6% 2.8% 3.2% -0.4% 3.3%
Bosnia 1.6% -1.0% 1.1% 2.1% -2.3% 1.6%
Croatia 1.2% -1.2% 0.9% 1.3% -1.3% 0.9%
Macedonia 0.6% -1.6% 0.4% 1.1% -2.7% 0.9%
Serbia -0.1% -2.3% -0.2% 0.9% -4.7% 0.8%
Italy islands 2.9% 1.2% 2.4% 3.8% -0.8% 3.4%
Algeria 4.0% 0.7% 5.0% 4.3% 0.2% 5.2%
Egypt 2.5% 0.3% 3.7% 3.3% -1.4% 4.5%
Libya 0.5% 0.3% 1.6% 1.3% -1.6% 2.4%
Morocco 3.4% 2.3% 4.1% 4.9% -0.9% 5.6%
Tunisia 2.9% 1.1% 3.5% 3.7% -0.5% 4.2%
Israel -0.2% -0.9% 0.8% 0.1% -1.6% 1.1%
Jordan 1.8% -0.7% 3.2% 2.6% -2.3% 3.9%
Lebanon 1.8% -0.3% 2.3% 2.2% -1.2% 2.7%
PNA 2.3% 1.5% 4.5% 4.7% -3.7% 7.0%
Syria 1.5% 1.2% 2.9% 3.0% -2.3% 4.5%
Turkey 2.2% -1.3% 2.9% 2.3% -1.4% 3.0%

CG-HEBaU-HE

 
Source: OME 

Some remarks can be made depending on the economic context of each country. For the countries 

with high income, as EU NMCs and Israel, the development of the electricity demand will depend 

mainly on the efficiency of the policies in favour of energy efficiency. As nowadays the inefficiencies 

are not high, the decrease in energy intensity in these countries is expected to be moderate in the next 

years compared to SMCs. It terms of consumption per capita, the current electricity could be stable 

until 2050, even a light increase may occur in the next decades. 

The low income countries will all face a high increase of the population and high economic growth. 

All these countries need strong expansion of the electric infrastructures to satisfy the growing 

population and to provide the conditions for a further economic development needed. Policy in favour 

of technology improvements can play a key role in the decreasing of the inefficiency of the grid. 

The method used here for a long-term scenario analysis of electricity consumption in the 

Mediterranean region considers only the development within classical power sector. Some changes of 

paradigm in the production, as a production of hydrogen for the transport sector, are not taken into 

account, as well as changes in the behaviour of consumers, which could have a huge impact on the 

total consumption. 
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Moreover, it is important to remind that these expectations are scenario, and so it can reproduce the 

reality of the exact growth rates and even less the short term fluctuations of the real electricity market. 

It is also difficult to represent changes in energy policy, dealing with the introduction of measures of 

energy efficiency and the international context. 

Otherwise, this kind of scenario can give a path for a future energy demand situation taking into 

account several assumptions of economic and demographic growth. Possibility to modify the different 

input parameters, allow achieving different pathways that can be evaluated in terms of plausibility and 

desirability depending mainly on GDP per capita and population evolutions. 
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2 CSP market potential 

2.1 Methodology 

2.1.1 Method for Water Supply Scenario Evaluation 

The methodology to calculate a possible future scenario of sustainable water supply is based on the 

demand side assessment described in the previous chapter of this report and on the algorithm 

developed by DLR for the AQUA-CSP study project /AQUA-CSP 2006/, which has been modified 

according to the needs of MED-CSD for smaller scale regional analysis.  

The deficits identified from the previous demand side analysis are taken as basis for further 

assessment of the potentials of CSP desalination plants. Deficits have been calculated as the difference 

between water demand, exploitable natural water resources and the potential for wastewater re-use of 

a region or country, taking also into account measures to increase the efficiency of water use in the 

municipal, industrial and agricultural sector. The MED-CSD demand side scenario described there is 

taken as reference for all further calculations.  

The coverage of the remaining freshwater deficit is possible by the following measures:  

• Over-exploitation of none-renewable groundwater  

• Fossil fuel powered seawater desalination 

• Seawater desalination based on renewable energy, mainly solar. 

Although we do not exclude any other renewable energy source as potential candidate for seawater 

desalination, we use CSP as reference technology for this purpose, because  

• The CSP potential is by far the largest renewable energy source in MENA. 

• The seasonal availability of solar energy correlates well with water demand.  

• Desalination plants require continuous base load energy supply which can be provided by 

CSP. 

We believe there will also be certain shares of seawater desalination powered by wind energy, 

photovoltaic and other renewable sources, but they will be small in comparison to the CSP 

desalination shares, because their intermittent energy supply does not allow for the continuous 

operation of major desalination units. However, for decentralised, stand alone applications they are an 

important option of sustainable water supply.  
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In our scenario that starts in the year 2000 and goes on a yearly basis until the year 2050, the deficit is 

closed by wastewater re-use and an eventual increase in natural renewable water if there are still un-

used renewable water resources available. The main goal of the algorithm is to avoid further 

increasing over-use of non-renewable groundwater and then in the long-term to reduce over-use of 

groundwater to zero.  Fossil fuel fired desalination plants are included on the basis of the presently 

installed capacity and the plants scheduled until 2015 /GWI 2006/. After 2015, fossil fuel capacity is 

slowly substituted by CSP if the available CSP potentials and the possible achievable CSP growth 

rates allow for it.  

From the analysis of CSP potentials in the Mediterranean countries we obtain the economic potential 

of CSP shown in Table 2-1. In all cases except for the Italian Islands, the economic potential – which 

is defined by a threshold of direct normal irradiance of 2000 kWh/m²/a and the land area available in 

each country for CSP without any restriction, is larger than the energy required for seawater 

desalination.  

 

Potential Deficit 2050 Req. f. Des. Difference
TWh/a Bm³/a TWh/a TWh/a

Cyprus 20 0,032 0,14 19,86
Italian Islands 0 0,41 1,85 -1,85
North MED 20 0,442 1,99 18,01
Algeria 169000 0,87 3,93 168996
Egypt 70000 64,76 291,43 69709
Libya 139000 6,48 29,15 138971
Morocco 20146 0,40 1,80 20144
Tunisia 9200 0,66 2,97 9197
Total South West 407386 74,06 333,26 407053
Israel 318 0,58 2,60 315
Jordan 6400 1,23 5,54 6394
Lebanon 14 0,00 0,00 14,0
Palestine 20 0,24 1,08 18,92
Syria 10210 9,92 44,65 10165
Turkey 131 0,00 0,00 131
Total South East 17093 11,97 53,87 17039
Total South Med 424479 86,03 387,13 424092  

Table 2-1:  Economic potential of CSP, water deficit in 2050, required energy for desalination to 

cover that deficit and difference between CSP potential and required energy for the Mediterranean 

countries and regions analysed in the MED-CSD study. 

That means that sufficient solar energy potential in terms of solar irradiance and land areas is available 

in the analysed MPC’s. CSP desalination can be realised in every case to avoid over exploitation of 

ground waters. Some countries even show potentials that are orders of magnitude larger than long-

term demands, like Egypt, Libya, Algeria, Syria and Jordan. This is rather comforting, as those are 

also the countries with the most significant water scarcity.  
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In the following we will discuss the results for the MED-CSD partner countries and for the MPC’s in 

general, in form of a long-term scenario of freshwater supply based on renewable water, waste water 

re-use, groundwater over-exploitation and fossil and solar seawater desalination.      

 

2.1.2 Method for Power Supply Scenario Evaluation 

Just like the market analysis for CSP desalination, the analysis for power from CSP must also take into 

consideration all other available sources of energy for power generation and of course the demand for 

electricity.  

The potential for each renewable energy source was taken from the MED-CSP and TRANS-CSP 

studies for the countries analysed here, using the Economic Potential (EP) identified there as 

reference. The performance of each renewable source in each country is represented by the so called 

Performance Indicator (PI) which in principle defines the equivalent full load hours per year 

achievable with each technology in each country. The quantification of those potentials was described 

in /MED-CSP 2005/ and /TRANS-CSP 2006/ and will not be repeated here.  

The potentials available will however not be used completely, because there are further restrictions 

that have been taken into account: 

The availability of fluctuating sources over time limits the deliverable share of electricity during the 

year. We consider a maximum share for wind, PV, wave and tidal power plants defined by the flowing 

equation: 

8760
_

8760
_ loadFLhsourceFLhreMaximumSha ⋅=    (Eq.1) 

Being FLh_source the equivalent full load hours achievable by the renewable energy source and 

FLh_load the annual electricity consumption (GWh/y) devided by the annual peak load (GW) of a 

country. The resulting shares on electricity supply range from about 10-15% for PV and 10-35% for 

wind energy. In this way, the installed capacity of the fluctuating sources wind and PV is limited 

approximately to peak load. This means that at full supply on a clear, windy day in summer, those 

fluctuating sources would alone make up for the full national power demand, while all other plants 

would have to be shut down. On the other hand, during calm nights, no power would be available. 

This represents a significant challenge for grid operation and can be used as a first rough estimate to 

limit possible future shares of wind and PV in a national supply scheme. Of course, the eventual 

storage of wind and PV electricity via hydrogen, batteries or other means could in the future help to 

overcome this limitation, but in a first place, other, more easily available sources would be tapped. 

This is the strategy pursued here. 
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The availability of CSP has been estimated according to /REACCESS 2009/ which gives an equation 

for the achievable annual full load hours as function of the solar field size (Solar Multiple SM) and the 

annual Direct Normal Irradiance (DNI).  

 

)0744.04171.0²0371.0()6945717.2( −⋅+⋅−⋅+⋅= SMSMDNIFlh   Eq.2 

MaximumShare = Flh / 8760 * DNI / 2700      Eq.3 

SM = 4 

A Solar Multiple of SM = 4 means the concentrating solar collector field is four times larger than a 

field required for nominal operation of the turbine. The limitation of CSP shares within a power park 

considered here has been estimated for a Solar Multiple SM = 4, that is for CSP plants configured for 

base load operation. It must be noted that a CSP plant can always be operated just like a conventional 

power station, if hybrid operation with fossil fuel is considered. The limitations given here only apply 

to the solar share of a CSP plant and are only rough estimates that however lead to sound results. 

However, in countries with a high annual solar irradiance, there is in fact no physical limitation for 

CSP plants within a power park, as they can provide, base-, medium and peak load on demand if 

correctly configured.   

The shares of biomass, geothermal power and stored hydropower are not limited at all in our model, 

but by the resource itself. These are easily storable energy carriers that can supply power on demand.  

A further restriction comes from possible growth rates of the expansion of renewable sources. For this 

we have introduced the logistic function that describes in general the growth of species under limiting 

frame conditions and start values: 
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    Eq.4 

Being x the capacity installed as function of time t, K the maximum capacity limit or potential, and r 

the intrinsic growth rate which is assumed to be technology specific.  The capacity installed at a start 

point in time can also be defined as x0. The function then delivers a series of curves for the expansion 

of each technology that depends on the size of the potential and on how much of this potential has 

already been exploited at a certain point in time. For potentials that are already well developed like 

hydropower, the curve is rather flat and leads to a quick saturation, for new technologies it is rather 

steep and goes up exponentially, while for technologies in between those two extremes, it shows a 

typical curve in form of an S. Intrinsic growth rates r have been fixed for the different technologies: 

PV and CSP: 22%, wind 20%, geothermal and biomass 18%, wave/tidal 17%, hydropower 10%. 
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Figure 2-1:  Typical growth curves for renewable power resulting from the logistic function assuming 

that all saturation potentials are equal 100 TWh/y and start values in the year 2000 differ: Hydropower: 

65 TWh/y, Wind 5 TWh/y, PV 0.1 TWh/y 

 

Electricity from coal, and nuclear energy, as well as electricity imports and exports are set by political 

frame conditions. In our model, they can be set by the user. Comparing electricity demand and the 

supply from the different available sources, our model calculates the difference required to be supplied 

from other sources like oil and gas. The user can then decide if he wants to supply more coal, nuclear 

power or solar electricity imports to control gas and oil demand for power generation.  

The model has been programmed in an Excel spread sheet that allows input of start values and frame 

parameters and delivers a first scenario outlook between the year 2000 and the year 2050. For each of 

the analysed countries, the numerical tables are available on the MED-CSD project website.   

The results for the power and water scenarios for the Mediterranean Partner Countries analysed within 

the MED-CSD project are summarised in the following. The direct partner countries are described in 

detail, followed by a shortly commented overview on the rest of the MPCs. Results for each country 

are described in the following. 



Combined Solar Power and Desalination Plants: Techno-Economic 
Potential in Mediterranean Partner Countries (MED-CSD) 

 

 37

2.2 Egypt 
The scenario for Egypt in Figure 2-3 shows the increasingly critical situation of water supply in the 

past decade, with a strong increase in the over-use of none-renewable groundwater from 15 Bm³/y in 

the year 2000 to a deficit of 26 Bm³/y at present. This trend would still persist in the medium and long-

term future, tentatively leading to a very serious situation after 2030 with a deficit over 40 Bm³/y. If 

no measures were taken against, the water deficit in Egypt would increase to 70 Bm³/y in 2050, which 

is the order of magnitude of the physical annual volume of the Nile River.  

That means, a second Nile River would be needed by 2050 to supply Egypt’s water demand. Taking 

this amount of water from none-renewable groundwater would have devastating consequences, with 

the groundwater level falling quickly and oasis running dry, and there may be even the danger of 

significant parts of the population not being able to supply themselves with freshwater at all.    

 

Annual Direct
Normal Irradiance
in Egypt

kWh/m²/y

2630Safaga
2200Matruh

DNI
[kWh/m²/y]

Site

2630Safaga
2200Matruh
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[kWh/m²/y]
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Figure 2-2:  Map of annual Direct Normal Irradiance (DNI) of Egypt and the two selected sites using 

the GACP Aerosol Dataset (ref. also to Chapter 2)   
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Figure 2-3:  MED-CSD reference scenario for water supply in Egypt 

 

While the natural renewable water resources are limited to a little more than 50 billion cubic metres 

per year (Bm³/y) and are already used to the full possible extend, the re-use of municipal wastewater 

for agriculture and significant enhancement of the efficiency of water use will have an important 

contribution to sustainable water supply. These measures are already included in the scenario demand 

projections. They will not be able to cover alone the remaining freshwater deficit.  

The only visible solution is the production of potable water by seawater desalination. The magnitude 

of the water volume required however does not allow for fossil fuel as energy source for desalination, 

because Egypt in that case would have to use most of its natural gas reserves for desalination. 

Desalination needs a sustainable source of energy. The large potential of solar energy in Egypt is the 

natural solution for this task, being several orders of magnitude larger than demand, very reliable over 

the year and easily available using present technology.  

However, as can be appreciated in Figure 2-3, the expansion of CSP capacities for desalination will 

take decades before being able to cope with the rapidly growing water deficit. If Egypt starts today to 

expand CSP technology with possible annual growth rates of about 30%/y, it will take until 2025 

before the CSP share of water supply becomes visible in the national supply scheme. Only after that, 

industry will be large enough to close the gap within one further decade. Although the implementation 

of CSP desalination will take some time, there is no visible option – including nuclear energy – that 

could possibly be any faster. Therefore, Egypt must act now and immediately start a pathway towards 

a sustainable supply of energy and water. 
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Assuming all desalination would be done by electricity, the equivalent installed CSP capacity would 

amount to about 37000 MW and the electricity consumed annually would be 280 TWh/y in 2050 

(assuming a consumption of 4 kWh/m³). This will make up for about 25-30% of the total electricity 

required, being a considerable market segment of the power sector.  

The analysis shows clearly that Egypt should start immediately to develop its CSP resources for power 

generation and seawater desalination and has no time to loose. It is not feasible to accelerate market 

introduction beyond the growth rates of 25-35%/y assumed here, they are already optimistic. 

Therefore, any delay would simply shift the CSP share of water supply to the future (in Figure 2-3 to 

the right) and leave a dramatically increasing gap in the short and medium term future. This would 

seriously increase the risk of severe social disruptions due to water scarcity in Egypt.   

Figure 2-4 and Figure 2-5 show the situation and a possible future scenario for Safaga and Matruh. 

Both sites have no local renewable natural water resources at all and depend fully and seawater 

desalination, non-renewable groundwater and a pipeline from the Nile River. The re-use of wastewater 

is an important means of water efficiency that should be introduced in any case.   
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Figure 2-4: MED-CSD reference scenario for water supply in Safaga, Egypt 

 

The main source of potable water for Safaga is supplied today from River Nile through pipeline Qena 

– Safaga – Hurgada and Elquseir (4000 m³/day in year 2000 & 7000 m³/day in year 2010). The other 

source is sea water desalination plants (1000 m³/day in year 2000 & 1500 m³/day in year 2010). 
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In Safaga, the use of fossil fuel for seawater desalination could be reduced by installing a CSP 

desalination plant with a production of about 2 million cubic metres per year (5500 m³/day). In the 

long term about 6 million cubic metres could be desalted per year by CSP. Also, the re-use of waste 

water for gardening should be applied as water efficiency measure. Safaga, being a site with a very 

good annual solar irradiance, has been selected as preferred site for a first demo plant for CSP 

desalination in Egypt. 
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Figure 2-5: MED-CSD reference scenario for water supply in Matruh, Egypt 

 

The main source of potable water for Matruh is supplied from River Nile through pipeline Alexandria 

– Mersa Matruh (14000 m³/day in year 2000 & 25000 m³/day in year 2010). The other source of water 

is the rain in winter season of which some is stored and used in summer season (1000 m³/day in 2000 

& 2000 m³/day in 2010). A few seawater desalination plants are used to supply potable water in some 

regions in Matruh governorate (1500 m³/day in year 2000), no new plants installed since then.  

In the medium term, the site of Matruh would require a solar desalination capacity of about 28.000 

m³/d to achieve sustainable supply. In the long-term, a capacity of 110.000 m³/d would be needed, and 

waste water re-use should be introduced.  

According to the prospects of the United Nations, Egypt’s population may grow from today 80 million 

people to about 120 million in 2050. Considering the already dramatic over-use of water resources in 

Egypt, it can be foreseen that the additional 40 million people must be supplied by new, sustainable 

sources of water. Seawater desalination is the only visible solution, but only if a sustainable source of 

energy is used for it. We do not see any viable alternative to the MED-CSD concept, to prevent Egypt 
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from a very serious situation of water scarcity in the medium and long-term future. The long time it 

will take to introduce and expand CSP-desalination technology in Egypt also dictates an immediate 

start of market introduction and a decisive support from the government.   

Also wind energy, PV and other renewable energy sources will be used for seawater desalination, but 

not necessarily in a direct way, but mainly by feeding Reverse Osmosis (RO) desalination plants 

through the electricity grid, using the grid as buffer storage and as backup for those fluctuating 

resources. However, as the scenario of electricity demand of Egypt in Figure 2-6 and Table 2-2 

reveals, most of the other sources will already be absorbed by the traditional power sector which is 

growing spectacularly, and little energy will be left for desalination. Therefore, CSP plants will have a 

major share of supplying energy to the Egyptian desalination systems.  
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Figure 2-6: Electricity scenario for Egypt by primary energy sources for power generation 

 

An immediate and decided expansion with total political support is the major requisite to achieve the 

CSP shares shown in Figure 2-6, which are still minor in 2030. Any delay will have as consequence an 

increased consumption of natural gas. 

According to our Egyptian partner, a first nuclear power plant (1000 MW) is under implementation in 

Egypt and the government announced to build 4 more plants in the next years. Those plants are 

included in our scenario. Taking into consideration the long construction times of nuclear power, the 

first GW is scheduled to be installed before and the rest after 2020.  
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Figure 2-7: Installed capacity required for the electricity scenario in Figure 2-6 

 

It can be appreciated in Figure 2-6 and Figure 2-7 that Egypt will see a major growth of electricity 

demand and electrical peak load, on one side due to its increasing population, on the other side due to 

its quickly growing economy. Although reasonable efficiency measures are considered in this 

scenario, power demand will grow almost by 10 times until 2050.  

This would consume comparable amounts of natural gas if no measures are taken. On the other hand, 

following our scenario would save natural gas and reduce its use mainly for backing up the increased 

use of renewable energy in the power sector. In this way, renewable sources will provide most of the 

energy over the year, while natural gas will at any time guarantee the availability of full power 

capacity as required by the grid.  

This way, Egypt can make optimal use of its major domestic sources of energy: natural gas as ideally 

stored energy form, wind power and photovoltaics as fluctuating forms of energy, and concentrating 

solar thermal power as a technology that combines the characteristics of a renewable and a fossil-fuel-

based power system.  

It can be appreciated in Figure 2-7 that the installed capacity of PV and wind power plants (80 GW) 

will be in the order of magnitude of the national peak load occurring once a year (120 GW) by the year 

2050, but they will only deliver 25% of the annual electricity demand. On a clear, windy day, PV and 

wind will already make up for most of the power load on the grid. However, on calm, cloudy days and 

during calm nights, no energy will be gained from wind and PV, and backup technologies will be 

needed to compensate the resulting gap. This will be achieved by using CSP, geothermal and biomass 
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plants, stored hydropower and – primarily for peaking – natural gas. Thus, in our scenario, the 

availability of the power capacity will always be 100% respect to the load, with additional 25% 

reserve capacity for emergencies, but the consumption of fuel for power generation can be maintained 

within today’s order of magnitude in spite of the quickly increasing demand for power generation.  

 
Egypt Potential Used Share

TWh/y %
Wind Power 90 99,0%
Photovoltaics 70000 0,2%
Geothermal 25,7 98,7%
Biomass 15,3 99,0%
CSP Plants 70000 0,7%
Wave / Tidal 0 100,0%
Hydropower 25 98,7%  

Table 2-2:  Economic electricity potential from renewable sources of energy in Egypt according to 

the MED-CSP study /MED-CSP 2005/ and share used in 2050 according to the MED-CSD electricity 

scenario in Figure 2-6 
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2.3 Morocco 
Morocco has a very large potential for the installation of CSP plants for power generation and 

seawater desalination. Due to the good seawater quality at the Mediterranean Sea and the Atlantic 

Ocean, Reverse Osmosis will generally be the preferred solution, and thus, CSP plants can be installed 

and operated connected to the grid for power generation at any site, while the RO plants will be 

installed near the sea.   
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Figure 2-8: Annual Direct Normal Irradiance in Morocco using GACP aerosol data  

 

The site selected at Tan-Tan is among the most difficult environments in Morocco from the point of 

view of resource availability, with rather low annual DNI. The selection procedure is explained in 

Chapter 2. All in all it can be said that the market potential for CSP in Morocco both for power 

generation and seawater desalination is not limited by the solar energy resource, but only by demand.  

The water supply scenario of Morocco reveals that at a national level, the over-exploitation of none-

renewable groundwater is not very dramatic yet, as there are still untapped potentials of natural water 

sources available (Figure 2-9). However, on a local or regional level the situation may be more 

difficult, because the water sources that are still untapped are not necessarily available at the same 

places where they are needed.  
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Figure 2-9: Water supply scenario for Morocco 
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Figure 2-10: Water supply scenario for the touristic development starting in Tan-Tan, Morocco  

 

For example, the touristic development scheduled to start at Tan-Tan Plage would require 

approximately twice as much water as available from natural springs as shown in Figure 2-10. This 

will require the immediate installation of an RO seawater desalination plant with a capacity of 

approximately 6000 m³/d capacity, and the subsequent increase in capacity until 2050. Also the re-use 

of wastewater will gain increased importance in the medium term future.  
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Figure 2-11: Electricity scenario for Morocco by primary energy sources for power generation 
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Figure 2-12: Installed capacity required for the electricity scenario in Figure 2-11 

 

The overwhelming majority of the CSP market potential in Morocco is within the power sector. The 

particularly strong growth of electricity demand in this country and the fact that Morocco is today an 

energy importer with its power supply based mainly on coal, fuel oil and natural gas results in a very 
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interesting market for CSP. Recent decisions of the government to realise an installed capacity of 2 

GW before 2020 have been considered as start up of our supply scenario (Figure 2-12).  

It can be appreciated that the scheduled capacity of 2 GW for CSP by 2020 still leaves a gap that will 

have to be closed by additional coal and oil fired power stations. Assuming that due to cost reasons, 

coal will be preferred to oil, there will be a peak of coal consumption and capacity by 2020, which 

only later can subsequently be replaced by CSP plants.   

CSP is by far the largest and most reliable domestic energy source for power generation in Morocco 

and will be exploited in a reasonable way together with PV and wind power systems. It principle, the 

potential to produce electricity of wind and PV is also very large in Morocco, but the fluctuating 

output of those technologies will quickly limit their share on the national grid, while CSP plants will 

deliver base load, medium load and peak load power on demand. Oil and coal will still be used in the 

future, but mainly for peaking and industrial services.  

The share of CSP used for seawater desalination will be negligible compared to the amount of 

electricity produced for the power sector. On the other hand, as has been already shown in the 

TRANS-CSP and REACCESS studies, export of solar electricity from Moroccan CSP  plants to 

Europe may be an interesting medium term option for the country, converting Morocco from an 

energy importing country to an energy exporting nation /TRANS-CSP 2006/, /REACCESS 2009/.  

 
Morocco Potential Used Share

TWh/y %
Wind Power 25 98,5%
Photovoltaics 21000 0,2%
Geothermal 10 74,9%
Biomass 14,3 75,9%
CSP Plants 20146 1,3%
Wave / Tidal n.a n.a
Hydropower 4 96,3%  

Figure 2-13:  Economic electricity potential from renewable sources of energy in Morocco according to 

the MED-CSP study /MED-CSP 2005/ and share used in 2050 according to the MED-CSD electricity 

scenario in Figure 2-11 
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2.4 Cyprus 
Today, Cyprus relies almost exclusively on fuel oil for power generation and for seawater desalination 

via reverse osmosis. Although the solar radiation level is sufficiently high with values above 2000 

kWh/m²/y for DNI, the availability of suitable sites for CSP is very limited due to the topography of 

the island.  

Therefore the Cyprus Institute has started an activity to develop CSP technologies specifically suited 

for the typical difficult environment on such island sites. This very important activity will help to 

apply CSP also on larger scale for the power supply of Cyprus in particular and islands in general.  
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Figure 2-14: Map of annual direct normal irradiance for Cyprus using GACP aerosol data 

 

In our demand side scenario, the demand for seawater desalination in Cyprus does not increase 

substantially, and therefore it is possible to simply substitute fuel driven power generation as usual 

today by concentrating solar power plants. The limit of natural water sources has been reached within 

the past decade, and the need for desalination has slightly increased. CSP plants will mainly be used to 

directly produce power for the grid, and RO plants will take electricity from there.  

The question is simply, how much power for Cyprus can be generated in the medium and long term 

from CSP. Considering the difficult terrain and the development activities for CSP just having started, 

we assume that CSP could subsequently take over power for desalination after 2020, when also 

significant market shares for the general electricity supply will be produced (Figure 2-16). It is 

probably possible to accelerate this development if there is enough support from policy. 
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Figure 2-15: MED-CSD water supply reference scenario for Cyprus  
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Figure 2-16: Electricity scenario for Cyprus by primary energy sources for power generation 

Wind, PV and biomass will also achieve certain shares of power supply, but CSP – being able to 

deliver base load and peak load power on demand – will have the highest potential to substitute fuel 

oil as energy carrier in Cyprus. Oil will also still be used for some time, being an ideally stored form 

of energy, and fuel-oil fired power capacities will remain as backup for the fluctuating renewable 

sources (Figure 2-17), but with much less annual operating hours than today.   
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Figure 2-17: Installed capacity required for the electricity scenario in Figure 2-16 

 
Cyprus Potential Used Share

TWh/y %
Wind Power 0,5 99,9%
Photovoltaics 25 6,7%
Geothermal n.a n.a
Biomass 0,5 94,8%
CSP Plants 20 19,3%
Wave / Tidal n.a n.a
Hydropower n.a n.a  

Table 2-3:  Economic electricity potential from renewable sources of energy in Cyprus according to 

the MED-CSP study /MED-CSP 2005/ and share used in 2050 according to the MED-CSD electricity 

scenario in Figure 2-16 

 

It can be noted from Figure 2-17 that the installed capacity from CSP and PV is more or less the same 

by 2050 (in the order of 1 GW). However, Figure 2-16 shows that the annual amount of electricity 

produced by both technologies is very different. CSP, due to thermal energy storage, is capable of 

delivering much more hours of full load operation per year and – what is more important – just like 

fuel fired power stations, to deliver power perfectly on demand. Therefore, considering the island 

situation of the electricity grid in Cyprus, in terms of electricity delivered, we consider the potential 

for CSP higher than that for PV plants, while the installed rated capacity may be more or less the 

same. 
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2.5 Palestine 
Figure 2-18 shows the map of average annual direct normal irradiation in the Palestinian Territory and 

the surrounding countries. The solar radiation level is sufficiently high for CSP operation. Site 

potentials are quite limited in Gaza as shown in WP 2, but still there is a relatively high CSP potential 

available compared to the present energy demand (Table 2-4).  
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Figure 2-18: Map of annual direct normal irradiance for Palestine using GACP aerosol data 

 

The demand side assessment in the previous chapter shows a significant growth of water demand for 

Gaza and the West Bank which cannot be covered totally by renewable sources of water. Especially in 

Gaza, there seems to be a considerable over-exploitation of groundwater that should be avoided in the 

medium term.  

Re-use of waste water is an important measure to increase the efficiency in the water sector, and the 

rest of the deficit may be eliminated by CSP desalination plants. Most of the plants can be connected 

to the grid and deliver power for RO on the sea shore or for brackish water desalination. The order of 

magnitude of CSP desalination capacity needed for Palestine is in the long-term around 250 million 

cubic metres per year or 700,000 m³/d which is about 100 times the capacity range of the pilot plants 

assessed in WP2.     
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Figure 2-19: MED-CSD water supply reference scenario for Palestine 
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Figure 2-20: MED-CSD water supply reference scenario for West Bank 

According to our project partners, there is an immediate need to construct a central desalination plant 

in Gaza using sea water to avoid excessive abstraction of the coastal aquifer and to enhance and 

control the quality. Water quantities for drinking purposes in Gaza are estimated at 5 l/c/d. basically a 

first phase of 50 MCM of desalination is needed in Gaza to replace the domestic saline water 

quantities. This capacity should be increased to 100 MCM within 10 years. This need is reflected in 

the scenario in Figure 2-21. Those fuel driven plants could operate for some time and then 

subsequently be replaced by CSP desalination after 2025. 
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Figure 2-21: MED-CSD water supply reference scenario for Gaza 

 

The MED-RING Update Report /MED-RING 2010/ indicates that Palestine imports most of its 

electricity (3.3 TWh/y out of 3.6 TWh/y) from Israel. The rest is produced by oil-fired combined cycle 

plants. This and the demand side assessment from our previous chapter leads to the scenario shown in 

Figure 2-22 and Figure 2-23.  

The data for renewable energy potentials in Palestine is rather poor. We have used some analysis for 

Israel and Palestine from the MED-CSP study as reference. There is a considerable potential for CSP 

in Palestine and there should be also minor potentials for power generation from wind energy, 

geothermal energy and biomass from municipal and agricultural waste. However, the data base is very 

poor and further analysis should be made. Used in a sound way, those potentials could cope with the 

strong growth of demand scheduled after 2020, whereas CSP would deliver major shares of demand. 

Also CSP imports would be needed, as domestic sources do not suffice to satisfy the strongly growing 

demand scheduled after 2030.  

Again here, CSP plants can be installed anywhere on the best sites and connected to the utility grid, 

and deliver power for the grid and for RO seawater desalination plants at the shore or, to a limited 

extent, also to desalinate brackish groundwater.  

The scenario shows the particular importance for CSP in small island grid situations, being a well 

controllable form of energy that can provide base load and balancing power as well. For small grids, 

large amounts of fluctuating power capacity from wind and PV are not easily tolerable, while CSP 

plants, by using thermal energy storage and hybrid operation with fuel, can always provide power 
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capacity as required by demand. Of course, a scenario like this assumes a normal prosperous 

development of the Palestine territory, which is a requisite for strong economic development. This can 

only be realised within a peaceful environment. 
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Figure 2-22: Electricity scenario for Palestine by primary energy sources for power generation 

 
Palestine Potential Used Share

TWh/y %
Wind Power 0,5 95,7%
Photovoltaics 20 14,1%
Geothermal n.a n.a
Biomass 1,7 93,3%
CSP Plants 20 83,5%
Wave / Tidal n.a n.a
Hydropower n.a n.a  

Table 2-4:  Electricity potential from renewable sources of energy in Palestine and share used in 2050 

according to the MED-CSD electricity scenario in Figure 2-22 (very rough own estimates, the renewable 

energy potentials in Palestine still must be confirmed by more in-depth analysis).  
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Figure 2-23: Installed capacity required for the electricity scenario in Figure 2-22  

 



Combined Solar Power and Desalination Plants: Techno-Economic 
Potential in Mediterranean Partner Countries (MED-CSD) 

 

 56

2.6 Italian Islands 
For the Italian Islands (not including Sicily) the DNI and land resource assessment delivers zero 

potential of CSP: the larger Islands with DNI higher than 2000 kWh/m²/a show no available areas 

using a raster resolution of 1 km², while other islands with minor free areas (total 7 km²) have a DNI 

clearly below 2000 kWh/m²/y. There may be minor potentials in some Italian Islands that can be found 

using a smaller raster resolution (like several 100,000 m² of potentially applicable areas identified in 

Lampedusa, ref. WP 2), but in total their potential seems to be negligible compared to the other 

countries analysed here.    
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Figure 2-24: Annual Direct Normal Irradiance for the Italian Islands using GACP Aerosol Data  

 

As a consequence for the water supply scenario for the Italian islands developed here, CSP will 

probably play a minor role for a sustainable supply of water of the islands. Larger potentials may be 

available on Sicily, but this has not been assessed. The CSP shares shown by our analysis may be 

produced partially by other renewable sources of power like wind and PV systems. As these are 

fluctuating sources of energy not capable of producing base load supply for desalination, this will 

mainly be done by wind and PV power plants connected to and buffered by the grid and backed up by 

fuel fired plants.     
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Figure 2-25: MED-CSD reference scenario for water supply for the Italian islands (CSP potential will 

mainly be fulfilled by other renewable sources like wind and PV, CSP land availability is rather small and 

only will provide minor shares). 

 
Italy Potential Used Share

TWh/y %
Wind Power 79 90,8%
Photovoltaics 100 47,3%
Geothermal 19,6 99,9%
Biomass 46,1 99,4%
CSP Plants 7 98,1%
Wave / Tidal 3 75,0%
Hydropower 65 99,8%  

Table 2-5:  Economic electricity potential from renewable sources of energy in Italy according to the 

TRANS-CSP study /TRANS-CSP 2006/ and share used in 2050 according to the MED-CSD electricity 

scenario in Figure 2-26 

 

Figure 2-25 shows the MED-CSD reference water supply scenario for the Italian Islands. The CSP 

desalination share of supply is relatively small and will probably fulfilled only partially by smaller 

CSP plants, while also wind and to a minor extent PV would fulfil part of this potential, however not 

directly but by producing electricity in general for the electricity grid. The trend also shows that the 

present over-use of groundwater would be reduced anyway in the medium and long term due to a 

shrinking water demand. The introduction of waste water re-use could be a major measure to achieve 

sustainability in the medium and long-term future.  
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This result does not strictly mean that there is absolutely no market potential for CSP for desalination 

in the Italian islands, but it is not very significant, and specific sites will have to be identified on a very 

local, small-scale assessment basis.  
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Figure 2-26: Electricity scenario for Italy by primary energy sources for power generation 
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Figure 2-27: Installed capacity required for the electricity scenario in Figure 2-26  
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The electricity supply scenario for Italy in Figure 2-26 and Figure 2-27 reveals that only minor shares 

of domestic CSP plants will be installed for power generation. This is due to the relatively low DNI 

level which moreover is available in Southern Italy only. All in all, the major market for CSP plants 

for electricity and desalination in Italy could be expected in Sicily. Unfortunately this was not assessed 

in detail within this study. However, it must be recognized that the domestic CSP market in Italy is 

small when compared to Spain or the Southern Mediterranean countries. 

On the other hand, Italy has a hub position for solar electricity import from North Africa to Europe. It 

cannot only import solar electricity from CSP for base load and balancing power for itself, but also 

serve as importer and distributor of solar electricity for other European countries. This will be 

particularly important for the Italian CSP industry, because national markets in Italy are rather limited 

for CSP.   

Natural gas will have an important function to guarantee power availability at any time for peaking 

and balancing power. Therefore, the installed natural gas power plant capacities will remain large for a 

long time, while the consumption of natural gas for base load will be completely substituted by other 

energy carriers.   
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2.7 Rest of MPCs 
The scenarios for water and power supply for the rest of the Mediterranean Partner Countries are given 

in the following. For more detail, please refer to the numerical data in the respective Excel Spread 

Sheets published on the project website.  

The scenarios are generated in the same way as for the five project partner countries already described. 

In the following, only the resulting scenarios for electricity and water supply are shown with short 

comments.  

The data may serve as a start up for further discussion on a sustainable supply of energy and water in 

the Mediterranean region. Partner countries may contact the MED-CSD project and provide input for 

fine tuning the scenarios and for consistency with national policy.  

The scenarios show a possible, feasible and consistent pathway to a future sustainable supply of 

electricity and water, but do not claim to represent the only possible solution. Other options may be 

considered for further modelling. With the scenario modelling tools developed within the MED-CSD 

project, such scenarios may be tested for consistency and sustainability.  

Comparing MED-CSD to former MED-CSP and AQUA-CSP studies, it must be noted that demand 

for power and water estimated here is generally higher than in those studies. Therefore the resulting 

mix of supply sources for power and water may also be different than in those studies. 
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2.7.1 Algeria 

Water: No significant over-use on national level, but large deficits on regional level. Fossil fuel for 

desalination can be substituted by CSP in the medium and long term.  
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Figure 2-28: Water supply scenario for Algeria (for data see Excel Sheet on project website) 

 

Power: Very strong growth of power sector mainly depending on natural gas, which would be depleted 

in the long term. There is a very large CSP resource that can help to control an excessive growth of 

natural gas consumption.   
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Figure 2-29: Power supply scenario for Algeria (for data see Excel Sheet on project website) 
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2.7.2 Tunisia 

Water: Significant over-use of ground water and limited national fossil fuel reserves. CSP is an 

important option for seawater desalination in the medium and long term.  
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Figure 2-30: Water supply scenario for Tunisia. 

 

Power: Very strong growth of power sector mainly depending on natural gas, which would be depleted 

in the long term. There is a very large CSP resource that can help to control an excessive growth of 

natural gas consumption.   
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Figure 2-31: Power supply scenario for Tunisia. 
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2.7.3 Libya 

Water: Very significant over-use of ground water and some fossil fuel based desalination. CSP is a 

very important option for seawater desalination in the medium and long term. 
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Figure 2-32: Water supply scenario for Libya 

Power: Strong growth of power sector depending on oil and natural gas, which would be depleted in 

the long term. There is a very large CSP resource that can help to control an excessive growth of oil 

and natural gas consumption. 
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Figure 2-33: Power supply scenario for Libya 
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2.7.4 Jordan 

Water: Significant over-use of ground water and some fossil fuel based desalination. CSP for sea 

water desalination and re-use of wastewater are very important supply. Due to the short coast very 

careful environmental assessment is crucial.  

Jordan

0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

2000 2010 2020 2030 2040 2050

Year

W
at

er
 C

on
su

m
pt

io
n 

[B
m

³/y
]

CSP Desalination
Groundwater Over-Use
Fossil Fuel Desalination
Wastewater Reused
Natural Water Used

 
Figure 2-34: Water supply scenario for Jordan 

Power: Very strong growth of power sector depending on oil and natural gas, which must be imported. 

Very large CSP resource can help to control an excessive growth of oil and natural gas consumption. 
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Figure 2-35: Power supply scenario for Jordan 



Combined Solar Power and Desalination Plants: Techno-Economic 
Potential in Mediterranean Partner Countries (MED-CSD) 

 

 65

2.7.5 Israel 

Water: No significant over-use of ground water and some fossil fuel based desalination. CSP for sea 

water desalination and re-use of wastewater are important supply options.  
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Figure 2-36: Water supply scenario for Israel 

Power: Strong growth of power sector depending on coal, oil and increasingly natural gas, which must 

be imported. Large CSP resource can help to control an excessive growth of oil and natural gas 

consumption, while carbon emissions can be reduced. 

0

10

20

30

40

50

60

70

80

90

2000 2010 2020 2030 2040 2050

Year

El
ec

tr
ic

ity
 [T

W
h/

y]

Import Solar
Import Other 
Photovoltaics
Wind Power
Wave / Tidal
Biomass
Geothermal
Hydropower
CSP Plants
Oil
Gas
Coal
Nuclear

Israel

 
Figure 2-37: Power supply scenario for Israel 
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2.7.6 Syria 

Water: No significant over-use of ground water and some fossil fuel based desalination possible in the 

future. Strong growth, CSP for sea water desalination and re-use of wastewater are important supply 

options in the medium and long term.  
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Figure 2-38: Water supply scenario for Syria. 

Power: Very strong growth of power sector depending on oil and increasingly natural gas, which must 

be imported. Large CSP resource can help to control an excessive growth of oil and natural gas 

consumption. Coal is another option in the future. 
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Figure 2-39: Power supply scenario for Syria. 
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2.7.7 Turkey 

Water: No visible water shortage at national level.  
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Figure 2-40: Water supply scenario for Turkey 

 

Power: Very strong growth of power sector depending on coal, gas and hydropower. Full spectrum of 

renewable sources available but limited. Import CSP from MENA will be necessary to control growth 

of gas consumption.  
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Figure 2-41: Power supply scenario for Turkey 
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2.7.8 Lebanon 

Water: No visible water shortage at national level.  
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Figure 2-42: Water supply scenario for Lebanon 

 

Power: Very strong growth of power sector depending on oil and eventually in the future also gas. 

Renewable sources available but limited. Import CSP from neighbours may become attractive to 

control future oil/gas consumption. 
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Figure 2-43: Power supply scenario for Lebanon 
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3 Impact assessment 

The goal of the Impact Assessment Study is to underline the potential positive and negative impacts 

that the adoption of the proposed CSD solution for power generation and water production should 

have in the Mediterranean Partner Countries. 

The analysis is carried on starting from the plant design and results performed for each feasibility 

study in the WP2. 

The techno-economical data obtained in the WP2 feasibility study are the basis to evaluate the 

consequential impacts in a qualitative and quantitative way, comparing the CSD plant solution with 

the conventional one used up today. 

In such a way a direct comparison between the two theoretical plants provides specific elements of 

evaluation for a single plant. 

The potential demand and market application, as highlighted in the Demand and Market assessment 

report, will allow to extrapolate the data concerning a single plant and to draft some conclusion 

relevant to the whole Country scenario. 

A model calculation tool has been set-up in order to provide a numerical evaluation of the key 

impacts. 

The main results for each Country are reported in the following paragraphs. 
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3.1 Cyprus feasibility study 

The Cyprus reference scenario for the actual power production is characterised by the following 

parameters: 

power generation units – fuel used 

 

CO2 specific emission for power sector 

 761 gCO2/kWh 

Consequently the selected reference fuel for PLANT 1 is “Oil”. 

The complete input data table is the following. 

 

 



Combined Solar Power and Desalination Plants: Techno-Economic 
Potential in Mediterranean Partner Countries (MED-CSD) 

 

 71

The major results of the impact model are the following. 

Cost stability 

The analysis of production costs is reported in the following chart. 
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In this case after the debt repayment (year 20) the PLANT 2 production cost is lower than the PLANT 

1 cost and more stable, being less dependent from fuel price fluctuation. 

Local resources / labour 

The potential localization is limited to a 4,34% of plant value. 
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CO2 emission reduction 

The calculation model result is reported in the following table. 

 

 

 

Dependency from technical sources 

The dependency of purchasing from abroad technical sources is up to 95,7%. 
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Area occupation 

The calculation model result is reported in the following charts. 

 

Land occupation - Power output basis
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Land occupation - Energy output basis
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3.2 Egypt feasibility study 

The Egypt reference scenario for the actual power production is characterised by the following 

parameters: 

power generation units – fuel used 

- power generation in thermal stations : about 110 TWh/y 

- fuel used in thermal power stations : about 80% natural gas 

CO2 specific emission for power sector 

 450 gCO2/kWh 

Consequently the selected reference fuel for PLANT 1 is “Natural Gas”. 

The complete input data table is the following. 
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The major results of the impact model are the following. 

Cost stability 

The analysis of production costs is reported in the following chart. 

Production Cost
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In this case after the debt repayment (year 20) the PLANT 2 production cost is lower than the PLANT 

1 cost and more stable, being less dependent from fuel price fluctuation. 

Local resources / labour 

The potential localization is up to 30% of plant value. 
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CO2 emission reduction 

The calculation model result is reported in the following table. 

 

 

 

Dependency from technical sources 

The dependency of purchasing from abroad technical sources is limited to 70%. 
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Area occupation 

The calculation model result is reported in the following charts. 

 

Land occupation - Power output basis
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3.3 Italy (islands) feasibility study 

The Italy reference scenario for the actual power production is characterised by the following 

parameters: 

power generation units – fuel used 

power generation :  natural gas 43,5% 
coal 13,1% 
oil 4,3% 
renewable 31,6% 
other 7,5% 

CO2 specific emission for power sector 

 388 gCO2/kWh 

Although the most used fuel in the Country is the natural gas, in minor island the power generation is 

mainly done through diesel engines, consequently the selected reference fuel for PLANT 1 is “Diesel”. 

The complete input data table is the following. 
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The major results of the impact model are the following. 

Cost stability 

The analysis of production costs is reported in the following chart. 

Production Cost
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In this case the small size of the PLANT 2 with high fuel and operating cost don’t allow to be 

competitive, even after debt repayment (year 20). 

Local resources / labour 

The potential localization is limited to 4,39% of plant value. 
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CO2 emission reduction 

The calculation model result is reported in the following table. 

 

 

 

Dependency from technical sources 

The dependency of purchasing from abroad technical sources is up to 95,6%. 
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Area occupation 

The calculation model result is reported in the following charts. 
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3.4 Morocco feasibility study 

The Morocco reference scenario for the actual power production is characterised by the following 

parameters: 

power generation units – fuel used 

thermal plants :  natural gas 738,7 GWh/y 
coal 11.661,8 GWh/y 
oil 4.115,4 GWh/y 
diesel 57,9 GWh/y 

CO2 specific emission for power sector 

 712 gCO2/kWh 

Consequently the selected reference fuel for PLANT 1 is “Coal”. 

The complete input data table is the following. 
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The major results of the impact model are the following. 

Cost stability 

The analysis of production costs is reported in the following chart. 
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In this case the comparison with a cheap fuel like the coal doesn’t allow the PLANT 2 to be 

competitive vs. PLANT 1, even after debt repayment (year 20). 

Local resources / labour 

The potential localization is up to 29,5% of plant value. 
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CO2 emission reduction 

The calculation model result is reported in the following table. 

 

 

 

Dependency from technical sources 

The dependency of purchasing from abroad technical sources is limited to 70,5%. 
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Area occupation 

The calculation model result is reported in the following charts. 
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3.5 Palestine feasibility study 

The Palestine reference scenario for the actual power production is characterised by the following 

parameters: 

power generation units – fuel used 

just one thermal plant, CCGT type, fuelled with diesel oil 

CO2 specific emission for power sector 

 about 700 gCO2/kWh 

Consequently the selected reference fuel for PLANT 1 is “Diesel”. 

The complete input data table is the following. 
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The major results of the impact model are the following. 

Cost stability 

The analysis of production costs is reported in the following chart. 
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In this case after the debt repayment (year 20) the PLANT 2 production cost is lower than the PLANT 

1 cost and more stable, being less dependent from fuel price fluctuation. 

Local resources / labour 

The potential localization is 0% of plant value. 
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CO2 emission reduction 

The calculation model result is reported in the following table. 

 

 

 

Dependency from technical sources 

The dependency of purchasing from abroad technical sources is 100%. 
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Area occupation 

The calculation model result is reported in the following charts. 
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3.6 Conclusions on impact assessment 

The Impact Assessment analysis described in this report is focused to the evaluation of the major 

impacts due to the introduction of new solutions for electric power and water production, limiting the 

numerical estimation of the impacts to the ones for which has been possible to perform a comparison 

with the traditional and actual power and water production solutions. 

In this regard the results coming from that comparison needs to be extrapolated at a higher analysis 

level, in order to provide indications on possible evolution trend in each Country, specifically for what 

concerns the socio-economic effects. 

A tentative extrapolation has been tried, even, with particular reference to the qualitative impacts (like 

hygiene conditions, desertification fight, etc.), a further analysis will be required, to be performed in 

strict collaboration with the local representatives. 

Taking into account the above highlight, some interesting results can be summarised. 

The cost stability factor is strongly influenced by the kind of reference fuel actually used in the 

Country. Low cost fuels, like coal, present a big gap to be covered in order to make the CSD solution 

competitive. 

This situation is emphasised by the high hybridization fraction adopted for the CSD plant design, 

roughly 30 to 40%, required by the continuous operation of the desalination plant. In this way the CSD 

plant don’t realise the stability of production cost, due to the independence from fossil fuel, and the 

operating cost reduction, after the debt repayment period. 

As a result, the CSD plant is competitive vs. the conventional one in Cyprus and Palestine (high cost 

of actual reference fuel), in Egypt (high irradiation and lower hybridization), but not competitive in 

Morocco (cheap reference fuel) and Italy-islands (too high investment cost due to small scale plant). 

This result doesn’t take care of future cost increasing for the conventional plants, like emission cost 

and fuel price increasing over expectations. 

In any way a solution of a CSD plant with limited recourse to the back-up fuel (low hybridization, 

extended energy storage, etc.) will improve the cost stability evaluation. 

Another important result is the evaluation of the potential use of local resources. 

The potential use is higher in the Countries with a numerical higher population and with a strong 

social growth expectation, like Egypt and Morocco. 

The situation is opposite in the islands, where there is need of everything, like Cyprus and Italy-island, 

and in Palestine. 
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A fundamental factor for local industrial production growth will be the effective volume of installed 

plants that will be realised in the Mediterranean region. High volume will generate the need to de-

localise the production or the final assembly of the technological components too, like reflecting 

panels and receiver tubes, creating wide opportunities for local investments and capital attraction. 

An impact that can be considered positive in all the Countries in the CO2 emission reduction. 

The reference fuel for the conventional plant is an important parameter to determine the gap between 

the two solutions. The Morocco case (using coal) will generate a 46,86% of reduction @2050, while 

the Egypt case (using natural gas), even with a high CSP application potential, will generate only a 

17,44% of reduction @2050. The Cyprus case (using oil), even with a lower irradiation, i.e. a higher 

hybridization, generates more CO2 reduction (22,6% @2050) than Egypt. 

Also for the evaluation of this impact, as for the cost stability analysis, the use of fossil fuel as back-up 

of the CSD plant will limit the benefit of CO2 emission reduction. In fact, in the same way, there is no 

substantial benefit in Italy-island where the CSD plant and the conventional plant use the same fuel 

(diesel). 

The wider area occupation is an evident impact for all cases. 

The CCGT plant presents a more compact layout respect an ST conventional plant, in particular in 

presence of large coal yard or oil storage tank system. 

In this regard the multiple of required area for a CSD plant is in the range from 90 (Morocco – ST 

coal) to 130 (Egypt – CCGT natural gas). 

The scale effect also will penalise the small scale CSD plants, as the value of irradiation, considering 

that the multiple of required area for the Italy-islands CSD plant rump-up to 230. 

Even the gap between the two technologies is huge, the essential parameter to be taken into 

consideration is the availability of land, that has to be evaluated case by case and that lead to prefer the 

abundance of desert areas, not usable for other purposes. 
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4 Conclusions 

According to our scenarios, the Mediterranean region will face severe pressure in terms of water issues 

but also will need important development of infrastructure to satisfy the growing electricity demand. 

Avoiding or facing tensions related to water scarcity in the region require a transition that will involve 

massive changes in technology and also in political and social awareness.  

Not only technology (and solar is an option) is needed but also skills in order to redefine core 

competencies in the coming decades to take into account these challenges and threats. In this context, 

technology transfer, research and education have a fundamental role to play. Technologies and 

capabilities are prerequisite. Adapted financial resources are of course also needed. 

Transfer of technology need to be promoted between the two shores of the region and regional 

research and development programmes need to be developed in order to accelerate development and 

deployment of adapted technologies. This must be accompanied by the adaptation of education and 

capacity building activities so that capabilities and required skills will be available in the region to 

effectively allow the required changes to happen and also to sustain. What the region is short of today 

is the capacity to put resources, capital and technology together in ways which are sustainable. This 

needs to be changed. 

The financial – and now economic and social - crisis, the energy crisis (despite the very temporary fall 

in oil prices), concerns related to security of supply and the need to move towards low-carbon 

economies to adapt to climate change, have only served to underline the need for and interest in 

rationalisation and the launch of complementary policies geared to energy efficiency and energy 

sobriety within the region. This complementarity could be expanded to include intensive cooperation 

not only in respect of energy savings and renewable energy, but also on infrastructure and issues 

relating to a common energy policy. The same applies to water.  

The regional cooperation has an important role to play and the North and South Mediterranean 

countries have common interest to build together a sustainable future in the region because of their 

interdependency. This implies a strengthened euro-Mediterranean partnership primarily devoted to the 

sustainable development of the region. 

The region has no other choice than evolving from a region of hydrocarbon dependency to a mixture 

of hydrocarbon and alternative energies use. As for water, there is no other choice than efficient use 

and management of resources and promotion of sustainable water production technologies. In this 

context, solar can play a substantial role considering the huge solar potential the region is endowed 

with. In particularly, CSP can play a significant role in both water and electricity sectors. 
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The MED-CSD scenarios for water and electricity show that a sustainable future supply is possible in 

all regions that were analysed within the study. The important role of solar energy for sustainable 

supply is obvious especially in those countries with highest water stress. This is little surprising, as 

solar energy is one of the most important drivers for water scarcity. Water scarcity can in the long run 

only be solved by desalination, but desalination requires a lot of energy. The logic behind using solar 

energy to solve the problem is rather imperative.  

In all cases enough renewable energy sources are available to cover even a quickly growing demand. 

However, it is not only important to produce the required amounts of energy, it is more important to 

produce power at the right time and at the right place, on demand. Therefore, balancing power either 

for peaking demand or base load from Concentrating Solar Power Stations plays a crucial role within 

the energy mix of southern countries with abundant solar energy sources.  

 

MED-CSP Partners Potential Used Share Used Share
Mor, Ita, Cyp, Egy, Pal TWh/y TWh/y %
Wind Power 195 186 95,6%
Photovoltaics 91145 204 0,2%
Geothermal 55 52 94,8%
Biomass 78 74 94,8%
CSP Plants 90193 758 0,8%
Wave / Tidal 3 2 75,0%
Hydropower 94 93 99,4%
Total 181763 1371 0,8%  

Renewable energy potential and share used until 2050 in the 5 partner countries according to the MED-

CSD market scenarios. 

 

The above table shows the large potential of renewable energy available in the 5 partner countries, 

which is 10 times larger than the present world electricity consumption of 18000 TWh/y. It also shows 

that if following our scenario until 2050 most of the existing resources of wind power, geothermal 

energy, biomass from waste, hydropower and wave/tidal power will be used almost up to their limits. 

Only solar energy for PV and CSP has much larger potentials than will ever be used in the region.   

It is clear that the shift to renewable energy must start now, not as a disruption with the conventional, 

fossil fuel based system, but as a smooth transient from the present to a more sustainable future. CSP 

plants for power and water, being potentially hybrid solar/fuel systems themselves, can be a key 

element for such a smooth transition. 

In conclusion, the Market Assessment reveals a good potential for an extensive application of CSD 

solutions, with positive effects on production cost stability, social growth and improvement, 

contribution to the CO2 emission reduction. 
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To maximise the application potential and the benefit values, the following key elements have been 

highlighted: 

- limitation of the plant hybridization, with emphasis to the more advanced technological 

solutions in terms of efficiency and energy storage; 

- simplification of the technical solutions in order to extend as far as possible the use of local 

resources, with consequential benefit for the investment costs; 

- careful selection of suitable areas / regions in order to maximise the available irradiation, with 

consequential benefit for plant cost/efficiency and recourse to back-up fuel, and to minimize 

the use of land good for other purposes, like human life or agriculture. 

 


