
25 

Water desalination and 
solar in the Mediterranean 
region

hoUda Ben Jannet allal



27 

1. The paper is largely based on the 
results of the ongoing EC-FP7 
MED-CSD Project “Combined solar 
power and desalination plants: 
techno-economic potential in 
Mediterranean Partners Countries”, 
coordinated by OME and con-
ducted by a Euro-Mediterranean 
consortium of 13 partners. 

Houda Ben Jannet Allal 
 

Director Renewable Energy and Sustainable Development. 
Observatoire Méditerranéen de l’Energie (OME)

Water desalination and solar in the Mediterranean 
region1

Context

The Southern Mediterranean countries (from Morocco to Turkey) (SMCs) 
are following the same path of production and consumption patterns as 
the North Mediterranean countries. The target is to close the gap and 
to join the group of industrialised countries. This, of course, leads to 
increasing needs and also related expected tensions in particular as it is 
taking place in a relatively difficult context, with the rise of serious con-
cerns over resources, environment and climate change.

In this context, water resources are an important issue for all 
Mediterranean countries. Most countries are likely to face drinking water 
shortages in the decades ahead, some already face this situation. With 
the population growing quickly in the southern Mediterranean region, 
natural water resources will not be sufficient to satisfy total expected 
demand.

Moreover, water will always be intrinsic to economic and social 
development, and water shortages may cause serious tensions in the 
coming decades. On this basis, current trends do indeed look unsus-
tainable. So, the future requirements are clear: provide water for all 
in a sufficient but efficient way but never forget the environmental 
dimension of the question. This cannot and will not be achieved easily 
and rapidly. 

The scarcity of water in the Mediterranean region

Water in the Mediterranean region is a rare and unevenly distributed 
resource, which makes it an important issue for all countries. Climate 
change and decline in rainfall means that what is a difficult situation can 
only worsen over years.
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Water demand in the region doubled in the second half of the 20th cen-
tury. The agriculture sector remains the main consumer of water, but 
the municipal and industrial sectors will become important consumers 
in the future due to the high population and socio-economic growth in 
southern countries. In many countries in the region, water withdrawal is 
approaching the limits of available resources.

Most of the countries are likely to face shortages of drinking water in the 
decades ahead, some are already facing this situation, mainly due to lim-
ited resources and an increase of population and needs. For many years, 
water shortages, which are cyclical or structural, have been observed.  
according to the Plan Bleu, in the Mediterranean in 2025, the number of 
“poor” water population (i.e. countries with less than 1,000 m3/habitant/
year2) will amount to 250 million, 80 million of whom will have “scarce” 
water (i.e. countries with less than 500 m3/habitant/year). In 2008, the 
Mediterranean region accounted for 60% of the population of the 
world’s “water-poor” countries (Figure 1). In addition, 20 million Medi-
terranean inhabitants, mainly in rural areas, have no access to drinking 
water (Plan Bleu 2008).

 

m3 per inhabitant/year
  > 10,000 (luxury)
  5,000 - 10,000 (confort)
  1,700 - 5,000 (security)
  1,000 - 1,700 (vulnerability)
  500 - 1,000 (stress)
  < 500 (scarcity)

Source: Blue plan from national resources

FIGURE 1. RENEWABLE FRESH WATER RESOURCES PER INHABITANT IN 
MEDITERRANEAN ELEMENTARY RIVER BASINS (BETWEEN 1995-2005)

Water supplies are vulnerable in most of these countries for two reasons 
- because of an overexploitation of the renewable groundwater and the 
exploitation of non-renewable resources (fossil water). Moreover, deg-
radation and pollution by man have added to the tensions on natural 
resources. These human actions alter the water system and quality, which 
limits the possibilities of various uses. These stresses on water will lead to 
greater health risks, conflicts of use between users, sectors, countries 
and vulnerability of supplies due to increased costs (particularly for water 
treatment). alternative solutions are needed to prevent such a situation.

2.  World Bank definition.
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An overview of fresh water resources in the 
Mediterranean Region 

Basically, the natural resources of fresh water are rainfall, rivers, lakes 
and groundwater sheds. a detailed definition of the different resources is 
given in “Review of World Water Resources by Country” (FaO, 2003). 

There is a lot of rainfall in the north of the Middle East and North africa 
(MENa) region, with an annual precipitation of more than 300 mm/y, but 
these are mainly restricted to coastal areas. according to the FaO, the 
annual average precipitation in the Maghreb region is about 86 mm/y, 
which equals 495 Bm3/y3, while in north-eastern africa the annual aver-
age of rainfall is around 306 mm/y or 1,275 Bm3/y.3

In the South Mediterranean region, there are only few major perennial 
rivers and lakes. More precisely, in MPCs, there are few rivers and lakes, 
namely the Nile and lake Nasser in Egypt, and small rivers in Morocco as 
well as in Cyprus.

There are very large groundwater aquifers in the MENa region that are 
re-charged by rainfall and by incoming rivers. however, most of the 
water contained in those subterranean basins, is fossil water that is not 
renewed on an annual basis (Bgr, 2008).

among the South Mediterranean countries, only two – Turkey, and to a 
lesser extent, lebanon- are not considered water-poor countries (Figure 2). 
recent MED-CSD results confirm that MPCs can still be considered to be 
water-poor, except for Italy which has 3,226 m3/cap/y, but it is unevenly dis-
tributed across the land. Indeed, some regions in the south and the islands 
(such as Sicily) are facing a severe shortage of water, mainly during sum-
mertime because of an increase in population during this period. Cyprus 
and the Italian islands are having to confront the same problem regarding 
the variability of water demand during the summer. Morocco and Cyprus, 
respectively with 940 and 922 m3/cap/y, are on the verge of water poverty, 
and the situation is expected to worsen. Indeed, since the 1990s, the total 
renewable water per capita rapidly decreased in all countries (Figure 3).

Source: OME based on data from FaO 2007

FIGURE 2: TOTAL RENEWABLE WATER PER INHABITANT (M3/CAP/Y)  
IN SMCS AND MPCs in 2007

Water 
poverty  
limit

0 1,000 1,500 2,000 2,500 3,000 3,500500

tUrKeY 2,889

leBanon 1,110

sYria 865

MoroCCo 940

egYPt 773

tUnisia 450

algeria 350

israel 261

Pna 215

Jordan 164

liBYa 99.4

3. 1 Bm3 = 1 000 000 000 m3
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Source: OME based on data from FaO 2007

FIGURE 3: TOTAL RENEWABLE WATER PER INHABITANT (M3/CAP/Y)  
IN SMCS AND MPCS, 1992-2007
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Prospects for water demand in the Mediterranean 
region: threats of deficit and tension confirmed

as part of the MED-CSD Project, and with the aim of assessing the techno-
economic potential of CSP for electricity and desalination in MPCs, OME – 
with the support of Dlr and the national partners of the project (Cyprus 
Institute, NrEa, Techint, ONEP, PEC) – conducted a prospective analysis of 
water demand in the region up until 2050 by considering 3 different sce-
narios: the first assumes a ‘Business as usual’ trend, and thus relatively low 
efficiency gains (lE), the second is more optimistic (MEDCSD scenario) and 
the last takes into account extreme efficiency gains (EE). The prospective 
exercise also considers two socio-economic scenarios: one based on Busi-
ness as usual (Bau) the other one on closing the gap (Cg)4.

In the BaU scenario, the demand for fresh water in the South Medi-
terranean is expected to grow more or less proportionally to the popu-
lation in the case of low efficiency, which could be interpreted as the 
growth of population being the only driving force for water demand 
development. In the case of better improvement of uses and effi-
ciency, water demand will grow less than population (Table 1). This 
demonstrates the crucial role of water management and efficiency dis-
tribution and end use. however, this also shows that these measures 
alone will not be enough to cover future demand in the South Medi-
terranean region, especially if the current demand is already over-using 
the available natural fresh water resources. Thus, this scenario reflects 
the influence of enhanced water management, policies and efficien-
cies which are the highest priority for a sustainable water future in the 
South Mediterranean region, but which are limited by the slow eco-
nomic growth within this scenario.

4. The “Business as usual” scenar-
io (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 
a 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. The “Closing the gap” 
scenario (Cg) assumes that the rela-
tive 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 used as the ref-
erence.
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TABLE 1: POPULATION GROWTH COMPARED TO WATER DEMAND GROWTH BY 2050 IN THE BAU SCENARIO

2000 2010 2020 2030 2040 2050

Pop growth 1.8 1.7 1.3 0.9 0.7 0.5

Water demand sM Cs growth rate-le 1.4 1.7 1.2 0.9 0.8 0.6

Water demand sM Cs growth rate-MedCsd 1.0 1.4 0.9 0.7 0.5 0.3
Water demand sM Cs growth rate-ee 0.5 1.0 0.6 0.4 0.3 0.1

Source : OME

In the Cg scenario, the demand for freshwater in the South Mediter-
ranean is expected to grow more than in the other scenario, due to a 
higher growth rate of the gDP. as a consequence, municipal and indus-
trial water demands will be higher in all scenarios and will represent an 
important driving force for water demand. Water demand growth will 
be higher than population growth, even with high efficiency gains (Table 
2). This scenario also reflects the marked influence of enhanced water 
management, policies and efficiencies, thus highlighting the importance 
of making them the highest priority for a sustainable water future in the 
South Mediterranean region.

TABLE 2: POPULATION GROWTH COMPARED TO WATER DEMAND GROWTH BY 2050 IN THE CG SCENARIO

2000 2010 2020 2030 2040 2050

Pop growth 1.8 1.7 1.3 0.9 0.7 0.5

Water demand sM Cs growth rate-le 1.4 2.0 1.7 1.5 1.4 1.4

Water demand sM Cs growth rate-MedCsd 1.0 1.7 1.3 1.2 1.1 1.1
Water demand sM Cs growth rate-ee 0.5 1.3 1.0 0.9 0.9 0.9

Source : OME

The model shows that by 2050, 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 3). however, even with high 
gDP growth rate, if policies and measures were 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 reason-
able timeframe (i.e. MEDCSD scenario) the total demand will reach 288 
Bm3/y within the Closing the gap scenario (according to high growth of 
gDP and the high growth of population in South Mediterranean region). 
In all cases, such amount of freshwater demand will exert significant 
pressure on the scarce water reserves of this mainly arid region.

TABLE 3: TOTAL WATER DEMAND (BM3/Y) IN SOUTH MEDITERRANEAN REGION BY 2050

BM3/y 2000
Ba U 2050 GC 2050

LE MEDCSD EE LE MEDCSD EE

total sM Cs demand 157 269 233 199 337 288 246

total sWM Cs demand 94 158 140 121 208 180 156
total seM Cs demand 63 110 93 78 129 108 90

SWMCs: South West Mediterranean Countries     SEMCS: South East Mediterranean Countries 
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. 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.
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The model shows that in the Bau scenario, the deficit of 2050 can be 
reduced from 85 Bm3/y (low Efficiency scenario) to 63 Bm3/y (MEDCSD 
scenario), and even to 41 Bm3/y under the “Extreme Efficiency” scenario. 
The difference between the two extreme scenarios is approximately 50%. 
Water reduction deficit is higher in the Cg scenario, and could be reduced 
from 125 Bm3/y to 50 Bm3/y by 2050 if measures are taken in favour of 
high efficiency in water management and uses. In this scenario, even 
with relatively good efficiency (as in the MEDCSD scenario), the deficit will 
remain very high and will continue to be a major concern for the South 
Mediterranean Countries.

The “low Efficiency” scenario clearly indicates that a strategy following 
current paths would lead to an unsustainable situation for the region, and 
even the “Closing the gap” scenario would lead to severe environmental 
and socio-economical impacts. With high efficiency gains, the deficit in the 
region will be reduced by 50% with relatively low growth rate of gDP, and 
by 60% with high gDP growth rate.

TABLE 4: TOTAL WATER DEFICIT (BM3/Y) IN SOUTH MEDITERRANEAN REGION BY 2050

BM3/y 2000
Ba U 2050 GC 2050

LE MEDCSD EE LE MEDCSD EE

total sMCs deficit 19.44 85.2 63.4 41.4 124.7 83.0 49.9

total sWMCs deficit 19.25 73.7 57.2 40.9 102.9 71.2 46.9
total seMCs deficit 0.19 11.5 6.3 0.5 21.9 11.8 3.0

Source : OME

Egypt, libya and Syria are the countries with the largest expected deficits. 
The Egyptian deficit in 2050 would amount to more than 35 Bm³/y in the 
best case and about 90 Bm3/y in the worst case, which represents around 
75% to 80% of the regional deficit. Egypt will be the country most seri-
ously affected by scarcity of water.

South East Mediterranean countries are not very much affected by water 
scarcity, and the deficit in 2050 is expected to range between 1 and 22 
Bm3/y (according to the different scenarios). Most of this deficit will be 
concentrated in Syria, but in some cases Israel, Jordan and PNa will have 
shortages of fresh water, in particular in case of high gDP growth and low 
efficiency gain in water uses. 

The MEDCSD scenario reflects a compromise between two extremes, with 
efficiency gains that are achievable within a reasonable timeframe. This sce-
nario indicates that a well balanced approach of increasing efficiencies of 
water extraction, distribution and end-use, improved water management 
and increased seawater desalination powered by renewable energy sources 
(mainly solar energy), will lead to a more sustainable path for water supply 
and demand for the South Mediterranean region.

Past studies (Plan Bleu, Dlr, …) and MED-CSD results show that increasing 
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, irrational uses 
(waste, etc) and to improve the efficiency of resource uses. 

So far, the proposed solutions to this situation have been dominated by a 
call for policies and measures such as better water management, meas-
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ures to increase efficiency, higher and unsubsidised water tariffs, increased 
accountability, re-use of wastewater and better management of groundwa-
ter. Some of the countries that possessed the 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 being over-used, fuel for 
desalination is becoming very expensive, and there is simply not enough 
water available, no matter whether it is well-managed or not. Of course, 
the above-mentioned measures make a lot of sense and should be imple-
mented as soon as possible. They will effectively stretch existing resources 
and delay a possible collapse. But they will not be able to prevent a collapse 
of water supply in the long term if no additional new sources for fresh 
water 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, which solves nothing but instead 
creates similar problems in other regions.

as a consequence, in addition to efficient water management, water desal-
ination is a second option to reduce tensions. however, desalination using 
renewable energy resources is the most sustainable solution as desalination 
is a heavy energy consumer. This can help to supply a share of water needs 
in a sustainable manner.

These goals, compared to conventional approaches, are “win-win”: they 
improve security of water supply, limit the environmental impacts, risks of 
conflict and cost of access to water, and they have the potential to enhance 
economic growth and stability in the region.

TABLE 5: 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
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Water desalination using solar technology: a green and 
sustainable solution

Implementation of large-scale concentrating solar-powered desalina-
tion systems have been identified as a promising solution that addresses 
water needs in an efficient and sustainable manner. In particular, the 
aQua-CSP study conducted by Dlr5 highlighted the following advan-
tages of such an option, and which are still current:

•	 Due to energy storage and hybrid operation with (bio)fuel, con-
centrating solar power plants can provide round-the-clock reliable 
capacity that is suitable for large-scale desalination either by thermal 
or membrane processes.

•	 CSP desalination plants can be deployed in very large units, up to sev-
eral 100,000 m³/day.

•	 The huge solar energy potential of the South Mediterranean region 
can easily produce the energy necessary to prevent the threatening 
fresh water deficit that would otherwise increase, as noted in the pre-
vious section.

•	 Within two decades, energy from solar thermal power plants will 
become the least costly option for electricity (below 4 ct/kWh) and 
desalted water (below 0.4 €/m³).

•	 Management and efficient use of water, enhanced distribution and 
irrigation systems, re-use of waste water and better accountability are 
important measures for sustainability, but will only be able to prevent 
about 50 % of the long-term deficit of the region.

•	 Combining efficient use of water and large-scale solar desalination, 
and overexploitation of groundwater in the region can - and must - 
be ended by around 2030.

•	 advanced solar-powered desalination with horizontal drain seabed-
intake and nano-filtration will prevent most environmental impacts 
from desalination occurring today.

•	 With support from Europe, the South Mediterranean countries should 
immediately start to establish favourable political and legal frame 
conditions for the market introduction of concentrating solar power 
technology for electricity and seawater desalination.

as part of the MED-CSD Project, a technology review has been conduct-
ed which provides a review of the present state-of-the-art desalination 
and concentrating solar power technologies, and presents the main 
options for a combination of both technologies for large-scale solar-
powered seawater desalination6.

Three different technical mainstreams were addressed (Figure 4): small-scale 
decentralised desalination plants directly powered by concentrating solar 
thermal collectors, concentrating solar power stations providing electricity for 
reverse osmosis membrane desalination (CSP/rO), and combined generation 
of electricity and heat for thermal multi-effect desalination systems (CSP/
MED). Multi-Stage Flash (MSF) desalination, although it currently provides 
the core of desalted water in the MENa region, has not been considered as 
a viable future option for solar-powered desalination, due to the high energy 
consumption of the MSF process.

5. The aQua-CSP study analysed the 
potential for concentrating solar 
thermal power technology for large 
scale seawater desalination for the 
urban centres in the Middle East 
and North africa (MENa)

6. Source: MED-CSD 2009: Trieb F., 
Sharfe J., Tomasek M.l., Kern J., 
Niesor Th., Cottret N., glukstern 
P. ,  Techno logy  rev i ew and 
Selection of CSP and Desalination 
Conf igura t ions  adapted  fo r 
application in the Southern and 
Eastern Mediterranean region. 
The full report is available at http://
www.med-csd-ec.eu.
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FIGURE 4: DIFFERENT CONFIGURATIONS FOR DESALINATION BY CONCENTRATED 
SOLAR POWER*

Source: MED-CSD, WP1
*left: Concentrating solar collector field with thermal energy storage directly producing heat for thermal multi-effect desalination. 
Center: Power generation for reverse osmosis (CSP/rO). 
right: Combined generation of electricity and heat for multi effect desalination (CSP/MED)

Two options of combining CSP with seawater desalination have been 
investigated within the MED-CSD project:

Case 1: Reverse Osmosis Powered by Electricity from a CSP Plant 
(CSP/RO)

The plant configuration of the aNDaSOl 1 plant can be considered the sta-
tus quo of a modern CSP installation. The plant uses the modern European 
parabolic trough collector design SKal-ET and the new receiver tube Schott 
Solar PTr-70 for its solar field. The heat transfer fluid used to transfer the 
solar heat to the power block is synthetic oil Monsanto VP-1, operating 
between 292 °C and 386 °C. The collector field has an aperture area of 
510,000 m² and requires about 2 km² of land. The total outlay is about 
310 million Euro.

The plant uses two large tanks containing 28,500 tonnes of molten nitrate 
salts (60% NaNO3 + 40% KNO3) to store solar energy received during the 
day for night-time operation of the turbine. The tanks are 14 metres high and 
have a diameter of 38.5 metres. The molten salt can store an amount of heat 
of 1010 MWh which is sufficient for 7.5 hours of full load operation of the 
turbine, with a charging capacity of 131 MWth and a discharging capacity 
of 119 MWth. The heat from the solar field is transferred to the molten salt 
tanks via hTF/salt heat exchangers and from the solar field and the storage to 
the power cycle via a hTF steam generator. The power cycle is comprised of a 
50 MW steam turbine SST-700rh from Siemens operating with superheated 
steam at a pressure of 100 bar and a temperature of 377 °C. a condenser 
cooled by a wet cooling tower rejects the heat from the power cycle.
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The plant has a gas-fired backup system (hTF heater) to provide a maxi-
mum of 15% of the required heat when no solar energy is available. It 
will be used to prevent transients from clouds and to support start-up in 
the morning. under the solar irradiation conditions given at the plant site 
in Spain, andasol 1 will produce about 180 gWh of electricity per year. 
The plant was built by aCS Cobra and engineered by grupo SENEr, both 
well-known Spanish companies.

The aNDaSOl plant configuration is very well applicable to a CSP/rO con-
cept, producing maximum electricity during the day for rO operation and 
for surplus power delivered to the grid, while during night-time the plant 
will operate in part load and only serve the rO system which will be oper-
ated continuously during 24 hours. a configuration with an rO input power 
capacity of about 30% of the turbine output capacity should fit well to the 
aNDaSOl configuration. This must still be confirmed by hourly time series 
modelling of plant performance under the specific conditions for the sites 
under consideration. The following pictures give some examples of the 
equipment that may be used in this configuration:

FIGURE 5: COMBINED CSP DESALINATION PLANT WITH REVERSE OSMOSIS  
(CSP/RO)

Source: MED-CSD, WP1
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FIGURE 6: SKALET PARABOLIC TROUGH COLLECTOR WITH 150 METRES LENGTH

Source: MED-CSD, WP1

Case 2: Multi-Effect Desalination Using Heat & Power from a CSP 
Plant (CSP/MED)

an appropriate concept for such a plant must still be developed. a 
possible configuration could use a linear Fresnel collector field directly 
generating saturated steam at 270 °C, 55 bar. an intermediate heat 
transfer fluid and respective heat exchangers are not required in that 
case. a saturated back-pressure steam turbine would be used for power 
generation. heat storage would consist of a concrete block with a high 
temperature and a low temperature section. The high temperature sec-
tion would serve to store heat at around 270-250°C for saturated steam 
generation for the turbine, while the low temperature section would 
serve to store heat at around 250-75 °C for low temperature steam gen-
eration for the MED plant.

During daytime, excess steam from the oversized solar field that is not 
required for the turbine is used to heat up the concrete storage. While 
passing through the storage, the saturated steam entering at 270°C is 
condensed in the hot section of the storage. The condensate then enters 
the cold section of the storage and leaves ideally at about 73°C. The 
pressure of the condensate is then reduced to the backpressure of the 
steam turbine via a throttle valve. Then it is mixed with the condensate 
from the MED header and returned to the solar field by the feed pump 
of the power cycle.
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FIGURE 7: CSP/MED PLANT DURING DAYTIME OPERATION

Source: MED-CSD, WP1

During night-time, the solar field is by-passed and the condensate direct-
ly enters the cold end of the hot section of the concrete storage. There, 
its temperature is increased to the evaporation temperature � which 
will be lower than at daytime � of about 250 °C at a pressure of 40 bar. 
During discharge, pressure may be reduced to as low as 11 bar, 185°C. 
Passing through the hot section of the storage, the water evaporates 
and is then used to drive the turbine. During the night, only the amount 
of electricity required for the parasitic power demand of the power block 
and the power for the MED pumps will be produced. Therefore, the tur-
bine will be operating in partial load, thus not generating enough steam 
for the MED process. The difference will be taken from condensate 
pumped through the low temperature storage section and evaporat-
ing at backpressure level, which will be added to the steam from the 
turbine. For reasons of security and control, this addition will take place 
through intermediate heat exchangers between the power cycle and 
the desalination cycle (not displayed here for reasons of simplicity). after 
condensation in the MED header, the condensate will be fed back to the 
high-temperature and to the low temperature storage.
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FIGURE 8: CSP/MED PLANT DURING NIGHT TIME OPERATION

Source: MED-CSD, WP1

a possible advantage of this configuration is the independent control 
of power generation and seawater desalination, which allows for a cer-
tain load-following of the power generator while maintaining constant 
desalination capacity. another advantage is the simplicity both of the 
components and of the configuration, which may help to reduce costs of 
electricity and water. There also seem to be several options for heat inte-
gration and efficiency enhancement that must still be exploited.

This must still be confirmed by a more detailed plant design and by 
hourly time series modelling of plant performance under the specific 
conditions for the sites under consideration. a general advantage of this 
configuration is that the lower operation temperature within the solar 
field will yield higher thermal collector efficiency. On the other hand, the 
efficiency of power generation will be lower than in Case 1.

To conclude, CSP and desalination technology is a promising option for 
the Mediterranean region particularly, and the CSP industry is develop-
ing fast. Many new stakeholders have appeared during recent years 
(technology providers, project developers, industry, etc.) and the eco-
nomic conditions are quickly changing due to several factors (financial 
crisis, environmental concerns, availability of resources, etc.). But several 
constraints still need to be overcome in order for this option to play a 
substantial role in addressing water needs in the region and in a sustain-
able manner.
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Massive changes will be needed: “focused” Euro-
Mediterranean partnership, the win-win-win solution

avoiding Preventing or facing tensions related to water scarcity in the 
region require a transition that will involve massive changes in technol-
ogy 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 com-
petencies 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 pre-
requisite. adapted financial resources are of course also needed. Transfer 
of technology needs to be promoted between the region’s northern and 
southern shores and regional research and development programmes 
need to be developed in order to accelerate the development and 
deployment of adapted technologies. This must be accompanied by the 
adaptation of education and capacity-building activities so that capabili-
ties and required skills will be available in the region to effectively allow 
the required changes to take place and also to be sustained. What the 
region is short of today is the capacity to bring resources, capital and 
technology together in ways that are sustainable. This needs to be 
changed.

The region has no other choice than to evolve from a region of hydrocar-
bon dependency to a combination of the use of hydrocarbon and alter-
native energies. as for water, there is no other choice than efficient use 
and management of resources and promotion of sustainable water pro-
duction technologies. In this context, solar energy can play a substantial 
role, considering the huge solar potential the region is endowed with.

regional cooperation has an important role to play and the North and 
South Mediterranean countries have a common interest to build togeth-
er 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. 

It is unlikely that a new paradigm for development will be developed 
over the short-term, and fortunately there are many ways forward to 
approach sustainable development in the Mediterranean region, though 
certain parameters are clear. What is needed is foresight, followed by 
action, adaptation and innovation. The response must be integrated, it 
must be regional and it must be balanced in terms of social, economic 
and environmental solutions. 

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 an inter-
est in rationalisation and the launch of complementary policies geared 
towards energy efficiency and energy sobriety within the region. This 
complementarity could be expanded to include intensive cooperation, 
not only in respect to energy savings and renewable energy, but also to 
infrastructure and issues relating to a common energy policy. The same 
applies to water.
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The Mediterranean countries are today faced with the need to jointly 
forge a “green New Deal” in the Mediterranean which hinges on water 
and energy sobriety, to pave the way for a radical change in modes of 
consumption and production, thereby enabling all citizens within the 
region to live a different and better life. Is this a utopian vision? Not at 
all. It is rather the most realistic option – one which calculates the risks 
not so as to acknowledge our powerlessness, but instead to tailor our 
responses to the nature of the challenges which face us. The Barcelona 
Process has laid the groundwork for greater dialogue and cooperation. 
It must now evolve further to achieve full integration. The Euro-Mediter-
ranean partnership needs to show, through means and actions, its com-
mitment to sustainable development. This may be seen as an opportunity 
for leadership and innovation. No doubt the competitive advantage will 
go to those who can anticipate the pace and breadth of the changes 
implied by sustainable development. Otherwise, sustainable develop-
ment raises issues which, if ignored for long enough, have the potential 
to destroy development. 
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