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Introduction : 
 

Over the next decade, the Mediterranean could become a 
pioneering region in energy cooperation at a world level, 
abandoning the current model (mainly based on fossil fuels) 
and starting cooperation, energy efficiency and the full 
development of renewable energies.  

The energy supply is essential in advancing the 
production, in creating job opportunities, and in improving living 
standards; consequently, it achieves economic growth and 
social stability and promotes sustainable development 
opportunities. 

Therefore, the downturn in energy supply resulting from 
the global economic crisis may impede sustainable 
development in the Mediterranean region. It requires further 
cooperation in the field of nuclear energy for promoting energy 
supply, especially in rural and isolated areas. It is necessary to 
rationalize energy consumption, to improve energy efficiency, 
to deploy renewable energy technologies, to develop new 
technologies to get new clean fossil fuels, and to strike a 
balance between energy and the environment, as well as to 
disseminate the peaceful use of nuclear energy. 

Despite the relatively recovery of the global economy as 
well as many of the Mediterranean economies, the effect of the 
global economic crisis on the Mediterranean region in the field 
of energy is still evident. Investment and employment 
opportunities in the energy sector are still declining. A new 
study of International Energy Agency has forecast that 
investments in the oil sector infrastructure in 2009 were less 
than they were in 2008 by 21%, and the expected decline in 
investment in renewable energy in the same period by 38%, 
which may directly affect energy services, and reflect 
negatively on the economic and social development in the 
region 
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It is clear that the Mediterranean region, as part of the 
world, has entered a new nuclear era; that is the nuclear 
energy renaissance. We have to take the opportunity of the 
renewed interest in nuclear energy to convert it into an 
opportunity for progress and cooperation for the benefit of the 
Mediterranean peoples, particularly as nuclear technology and 
radiation is not only a source of electricity generation, but it is 
today the momentum of economic and socio-economic 
development. 

Therefore we present this report "Energy and the global 
economic crisis: opportunities for sustainable development in 
the Mediterranean region", to spot light on the above issues. In 
section 1, the report tackles the energyôs current situation and 
its prospects up to 2025. While in the second section the report 
details contemporary challenges facing the Mediterranean 
energy. In section 3, promising opportunities to secure energy 
in the Mediterranean are listed. Section 4 discusses energy 
and sustainable development opportunities in the 
Mediterranean region. 
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Section I 
 

Energy in the Mediterranean region: situation and 
prospective 2025 

 
The combined effect of population pressure and economic 
growth, the energy system of the Mediterranean region is 
facing severe constraint, whether of supply, transportation, 
distribution or consumption. The demand is now covered by 
more than 80% of fossil fuels. In the Mediterranean, as in all 
regions of the world, issues of economic development, energy, 
environment and climate are deeply linked. The growth of 
consumption and needs requires increased energy supply 
involving structural investments for the long-term production 
units, transport infrastructure, storage, and exchange. 
Depending on the choices and decisions, the impacts 
generated can be very different in terms of cost, carbon and 
greenhouse gas emissions, ecological footprint and socio-
economic development. 
 
The enhancement of energy efficiency potential not yet 
exploited, promoting clean technologies and effective 
mobilization of renewable energy could be a roadmap for a 
sustainable development and contribute to the achievement of 
stated objectives in the óóMediterranean Strategy for 
Sustainable Development (MSSD)ôô. 
 
a) Energy situation in the Mediterranean region 
 
- Energy demand 
With a total of 955 Million toe (Mtoe), the Mediterranean region 
accounts for 8% of world energy consumption in 2007. Per 
capita, consumption is 13% higher than the world average. 
Electricity consumption has strongly grown between 1971 and 
2007, with a four-fold increase. In terms of consumption per 
capita, the ratio between North and South has declined 
from 8 in 1971 to 3.6 in 2007. 
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Fig 1: Final energy consumption by sector in the 
Mediterranean (Mtoe) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The region has emitted nearly 8% of global CO2 emissions in 
2006. The Northern Mediterranean Countries (NMCs) account 
for 2/3 of emissions, but their growth in the Southern and 
Eastern Mediterranean Countries (SEMCs) is two times faster 
than the global rate. The Mediterranean energy mix emits more 
CO2 than the European mix. 
 
Fossil fuels account for 80% of supply. Renewable energy 
(solar, wind, hydro, biomass) represent only 6.7% of regional 
energy balance. Energy dependence reached 35% in 2007. 
 
 
-  Infrastructure 
Concerning electricity, the Mediterranean is divided into three 
blocks (West, East, Turkey), and are not yet interconnected. 
The electrical links to Europe follow practically pipeline routes. 
This lack of global vision can lead to inconsistencies and 
inefficiencies. Part of the Spanish electricity, generated with 
Algerian or Libyan gas, is returned to Morocco, with important 
losses in the transmission lines. 
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- Regional trade 
The net intra-Mediterranean trade amounted in 2006 to nearly 
97 million tons of oil, 74 billion m3 of gas and 70 TWh of 
electricity. The exporting countries (Algeria, Egypt, Libya & 
Syria) supply 22% of oil Mediterranean imports, and cover over 
35% of gas needs of France, Italy, Spain, Greece, Slovenia 
and Turkey. 
 
Fig 2: Oil supplies in the Mediterranean (2006) 
 

 
 
The electricity trade remains marginal compared to overall 
consumption. Only one tenth of total intra-Mediterranean, or 
nearly 7.5 TWh, concern the trade between the SEMCs. 
These small quantities are due to the limited capacity of 
existing electrical interconnections. 
 
- The 2025 outlook by Plan Bleu 
 
The Plan Bleu report explores two scenarios for 2025: a 
business as usual (BaU) scenario and an alternative scenario. 
For each, the drivers of energy demand are economic growth 
and demographic change: the stabilization of population in the 
NMCs, an increase of 25% in the SEMCs representing an 
annual growth of 1.2%. 
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- The Business as Usual Scenario (BaU) 
According to this BaU scenario, the energy prospects of the 
Mediterranean will essentially be based on fossil fuels 
accounting for 84% of primary energy needs by 2025. Oil 
demand continues to increase. The natural gas demand 
represents 33% of the energy mix. Renewable energies 
account for only 6.2% of the total primary energy demand. 
 
- The alternative scenario 
In the alternative scenario, it is assumed that economic growth 
is more sustained than in the BaU scenario: 5% by year for 
SEMCs, 2.1% for the NMCs. Other scenario elements are 
integrated: the progress of national policies on energy 
efficiency, the rapid development of renewable energies, 
development of regional cooperation, notably through the 
launch of the Mediterranean Solar Plan and technological 
developments. 
 
By 2025, primary energy demand will be limited to almost 1160 
Mtoe with electricity demand at less than 2280 TWh. The 
regional energy consumption would be reduced by 20% 
compared to BaU scenario and electricity consumption by 23%, 
with more than half the reductions occurring in SEMCs. 
 
The resulting figures from both the BaU and alternative 
scenarios, set the tone of the challenges and efforts that lie 
ahead for a more sustainable energy future in the 
Mediterranean. Under the alternative scenario, the potential for 
energy savings are considerable: more than half the additional 
demand for energy and CO2 emissions expected between 
2007 and 2025 could be avoided. 
 
These magnitudes have no predictive value. They simply 
illustrate quantitatively the potential benefits of alternative 
strategies that simultaneously reduce countriesô vulnerability to 
geopolitical risks, and socioeconomic and environmental 
pressures. 
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The transition to a larger share of renewable energies toward 
greater energy efficiency could be accelerated by public 
policies more inclined to finding the delicate balance between 
demand side management and diversified supply, while 
reducing investments and pollution. Such strategies require 
persistence and determination but also an accumulation of 
knowledge. Beyond national policies, the Mediterranean 
Cooperation will play a major role. 
 
Renewables minimize the risks of increased dependence on 
energy and the impact on global warming and without 
presenting new technology risks. In the Mediterranean, their 
huge potential is untapped when it could dramatically improve 
the livelihood of millions of people. 
 
The strengthening of electrical interconnections and the near 
completion of the óóMediterranean Ringôô enable greater 
electricity trade growth and help to exploit the potential of 
renewable resources in the SEMCs. 
 
The Union for the Mediterranean (UfM), through the 
Mediterranean Solar Plan associated to the four Immediate 
Action Plans (IAP), could be the platform for cooperation in the 
field of renewable energy and energy efficiency untapping 
synergies and mutually beneficial opportunities towards more 
sustainable development paths in the region. 
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Section II 

 
Energy and Contemporary Challenges in the 
Mediterranean Region 

 

I- The Impact of the Financial and Economic Crisis on 
Energy  

Á It is no longer in doubt that the world economy has entered 
into a severe recession ï quite possibly the worst since the 
1930s. The economies of most OECD countries and most 
non- OECD countries are already contracting, and economic 
growth rates are slowing abruptly everywhere else. 
According to preliminary data, global GDP fell by an 
unprecedented 5% in the fourth quarter of 2008 on an 
annualized basis, with the advanced economies contracting 
by around 7%. GDP declined in the fourth quarter by around 
6% in both the United States and the euro area and at a 
post-war record rate of 13% in Japan. Growth also plunged 
across a broad swathe of emerging economies. Preliminary 
data now coming in confirms the severity of the recession. 
The synchronized manner of the downturn across all 
regions, as well as the speed of the contraction, is 
unprecedented 

Á The energy sector, like all other economic sectors, is being 
profoundly affected by the worsening business climate and 
the credit crunch. A fall in the levels of investment and a 
change in the patterns of investment across the economy 
constitute a central component of the process of structural 
adjustment to weaker demand. The credit crunch is 
exacerbating this process. Overall investment in energy 
supply, including oil and gas wells, refineries, pipelines and 
power stations, is likely to be reduced substantially in the 
next year or two and the allocation of capital across the 
different energy sectors changed markedly. Investment by 
businesses in energy-consuming appliances, equipment and 
vehicles will also be affected, slowing the improvement in 
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efficiency of energy use and altering demand patterns. The 
consequences for energy security and climate change will be 
far-reaching; depending on how governments respond, the 
net effects could be negative 

 

The impact on energy investment  

Investment in energy-supply infrastructure is being affected in 
three main ways by the financial and economic crisis:  

Á Tighter credit: Energy companies are finding it much harder 
than in the past to obtain credit for both ongoing operations 
and to raise fresh capital for new projects, because of 
paralyzed credit markets.  

Á Lower profitability: The slump in the prices of oil and other 
forms of energy since mid- 2008 resulting from weak 
demand, together with expectations of lower prices 
compared with several months ago, have made new 
investments in production facilities generally less profitable, 
as costs (while starting to fall back).  

Á Less need for capacity: Falling demand for energy caused 
by the economic slowdown has reduced the appetite and 
urgency for suppliers to invest now in new capacity.  

Á The combined effect, so far, has been a scaling back of all 
types of energy investment in most countries along the 
supply chain, especially those projects considered to be 
most risky and funded off the balance sheet. 

Á Power-sector investment is expected to be severely affected 
by financing difficulties, as well as the prospect of stagnant 
demand. The outlook for investment in renewables-based 
power projects is mixed, depending on the policy framework, 
but is likely to suffer disproportionately as a result of the 
improved competitiveness of fossil-fuel generation 
technologies ï unless policymakers take countervailing 
action. Oil and gas investment is already being trimmed 
back, largely because of lower prices. Coal investment 
programs have also been cut sharply as a result of falling 
coal prices and pressure on mining companies to cut debt. 
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Á Energy investment worldwide is plunging in the face of a 
tougher financing environment, weakening final demand for 
energy and falling cash flows ï the result, primarily, of the 
global financial crisis and the worst recession since the 
Second World War. 

Á Reliable data on recent trends in capital spending and 
demand are still coming in, but there is clear evidence that 
energy investment in most regions and sectors will drop 
sharply in 2009. Preliminary data points to sharp falls in 
demand for energy, especially in the OECD, contributing to 
the recent sharp decline in the international prices of oil, 
natural gas and coal. 

Á Both supply and demand side investments are being 
affected. Energy companies are drilling fewer oil and gas 
wells and cutting back spending on refineries, pipelines and 
power stations. Many ongoing projects are being slowed and 
a number of planned projects have been postponed or 
cancelled ï for lack of finance and/or because of downward 
revisions in expected profitability. Meanwhile, businesses 
and households are spending less on energy-using 
appliances, equipment and vehicles, with important knock-on 
effects for efficiency of energy use. Tighter credit and lower 
prices make investment in energy savings less attractive 
financially, while the economic crisis is encouraging end 
users to rein in spending across the board, as a defensive 
measure. This is delaying the deployment of a more efficient 
generation of equipment. Furthermore, equipment 
manufacturers are expected to reduce investment in 
research, development and commercialization of more 
energy-efficient models, unless they are able to secure 
financial support from governments.  
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Figure (3): The impact of economic and financial crisis on 
energy security and environment 
 
Impact by sector  

In the oil and gas sector, global upstream oil and gas 
investment budgets for 2009 have already been cut by around 
21% compared with 2008 ï a reduction of almost $100 billion. 
Between October 2008 and end-April 2009, over 20 planned 
large-scale upstream oil and gas projects, valued at a total of 
more than $170 billion and involving around 2 mb/d of oil 
production capacity and 1 bcf/d of gas capacity, were deferred 
indefinitely or cancelled. 

The drop in upstream spending is most pronounced in the 
regions with the highest development costs and where small 
players and small projects dominate the industry. For these 
reasons, investment in non-OPEC countries is expected to 
drop the most. In addition, cuts in spending on existing fields 
risk pushing-up decline rates. 
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Figure (4): Exploration and development of capital 
spending and average IEA crude oil import price 

 (year-on-year change) 

Figure (4) 

 

 

 

 

 

 

 

 

 

 

 

 

Power-sector investment is expected to be severely 
affected by financing difficulties, In the OECD, electricity 
demand in the first quarter of 2009 fell by 4.9% on a year-on-
year basis. Non-OECD regions have also seen weaker 
demand: in China, for example, demand fell by 7.1% in the 
fourth quarter of 2008 and by a further 4% in the first quarter of 
2009. Weak demand growth is reducing the immediate need 
for new capacity additions. At the same time, commercial 
borrowing has become more difficult and the cost of capital has 
risen markedly; venture capital and private equity investment 
has fallen sharply. If a recovery takes longer than expected, 
and energy prices remain at depressed levels relative to recent 
peaks, we would expect to see a shift to coal- and gas-fired 
plants at the expense of more capital-intensive options such as 
nuclear and renewables, although this will depend on the 
polices and support mechanisms individual countries and 
regions have in place. 
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The outlook for investment in renewables-based power 
projects is mixed, 2009 as a whole investment in renewables 
could drop by as much as 38%, although stimulus provided by 
government fiscal packages can probably offset a small 
proportion of this decline. 

Activity slowed in 2008 as sources of finance contracted and 
lower fossil-fuel prices reduced the economic incentive for new 
investment, particularly in the last few months of the year. 
Preliminary data for the first quarter of 2009 indicates that the 
slump in investment has accelerated, with spending 42% lower 
than in the previous quarter. In most regions, investment in bio-
refineries has all but dried up due to lower ethanol prices and 
scarce finance. 

 

Figure (5) 

 

Global investment in new renewables-based power 
generation assets 
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Implications for energy security, climate change and 
energy poverty  

Falling energy investment will have far-reaching and, 
depending on how governments respond, potentially grave 
effects on energy security, climate change and energy 
poverty. Cutbacks in investment in energy infrastructure will 
only affect capacity with a lag, often amounting to several 
years. So, in the near term at least, weaker demand is likely to 
result in an increase in spare or reserve production capacity. 
But there is a real danger that sustained lower investment in 
supply in the coming months and years, could lead to a 
shortage of capacity and another spike in energy prices in 
several years time, when the economy is on the road to 
recovery. The faster the recovery, the more likely that such a 
scenario will happen. 

The impact on greenhouse-gas emissions will depend on 
how the crisis affects investment in different types of 
energy technology. In the short term, slower economic growth 
will curb growth in emissions. But, in the medium and longer-
term, the crisis may lead to higher emissions, as weak fossil-
energy prices and financing difficulties curb investment in clean 
energy technologies, increasing reliance on fossil-fuelled 
capacity. At the same time, investors will remain risk averse, so 
that funding for clean energy projects will be available primarily 
for proven technologies in attractive markets. Once the 
recession is over, the likely burst of economic growth or "catch-
up effect" may also cancel out any short-term emissions 
benefit. There is also a very real risk that the worldôs 
preoccupation with dealing with the crisis will lessen the 
chance of reaching a comprehensive climate-change 
agreement in Copenhagen. 
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A clear Energy New Deal: 

But much more needs to be done. The investment needed 
to put the world onto an energy path consistent with 
limiting the rise in global temperature to around 2 C far 
exceeds the additional investments that are expected to 
occur as a result of the stimulus packages so far 
announced. Our analysis suggests that, relative to their recent 
announcements, governments should be looking to increase 
the level of new funds they commit to energy efficiency and 
low-carbon energy policies by a factor of around four. And, at a 
minimum, this level of investment would have to be sustained 
each and every year for decades to come. The IEA, therefore, 
encourages world leaders attending the 2009 G8 Summit 
under the Italian Presidency to push for such action on a global 
scale ï a Clean Energy New Deal ï to exploit the opportunity 
the financial and economic crisis presents to improve energy 
efficiency and effect a permanent shift in investment to low-
carbon technologies including carbon capture and storage. 
This must be seen as a long-term commitment that extends 
well beyond the limited time horizon of the economic stimulus 
packages. 

Table (1) 

Status of biofuels-production capacity worldwide (kb/d) 
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Table (2) 

Electricity demand growth rates for selected countries 

 

II-  Energy and the Copenhagen Summit 

 
- The future of energy supply in the Mediterranean region 

is of interest to all, since climate change poses the 
greatest challenge facing humanity today. It is a threat 
to the survival of the planet and future generations. We 
must begin to change patterns of development adopted 
by each state individually, which are the cause of the 
continuing deterioration, We have to take this step 
before the effects become permanent, as the climate 
change in the Mediterranean region will have a clear 
impact. 

 
a) The main expected impacts of climate change on the 

Mediterranean region: 

 
Water sources: 
 
Water sources will suffer more evaporation and low rainfall. 
Water will become a major challenge to sustainable 
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development in the Mediterranean region. The problem of low 
groundwater level is clear and the surface water veins began to 
disappear, which requires digging deeper to find water. 
 
The high water level of the Mediterranean: 
 
The water level is expected to rise at a rate of 30-45 cm by 
2050, in addition to desertification that may gradually extend to 
southern Europe. 
 
The deterioration of agricultural production and 
agricultural land: 
 
Third of the Mediterranean regionôs population live in rural 
areas and work in agriculture, which will be a great threat to 
them as the Mediterranean region contributes by 10% of the 
world plant, thus affecting the food security. 
 
Tourism: 
 
Tourism is one of the sectors that have clearly been affected by 
climate change. High temperatures in the Mediterranean region 
and northern Europe will result in changes in the flow of 
tourists. 
  
The impact on health: 
 
There is an increase in thermal stress in the Mediterranean 
region, which leads to high rates of death due to heart, 
cardiovascular and respiratory diseases. 
 
b) Energy and the Copenhagen Summit: 

 
- The Copenhagen Summit Agreement did not refer to 

any new commitments for developing countries with 
emerging economies, as demanded by the major 
industrialized countries. Setting aside the reference to 
the importance of mitigation measures, the Agreement 
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did not include any quantitative targets or timelines for 
reducing emissions. It recognizes that social and 
economic development and poverty reduction remain 
the priority objectives in developing countries. No new 
controlling mechanisms imposed on the mitigation 
measures that are taken, with the exception of 
mitigation measures to be implemented through the 
financial support. 

 
- The most important issue included in the agreement is 

short-term and long-term finance, where developed 
countries pledged to allocate $ 30 billion during 2010-
2012 to help developing countries; particularly the most 
vulnerable and least developed ones in developing and 
implementing mitigation and adaptation measures. 
They also pledged to mobilize international joint 
financial support of $ 100 billion a year starting from 
2020, without any reference to the sources of this 
funding. 

 
- The Agreement approved the establishment of 

multilateral financing institutions according to 
arrangements characterized by transparency, 
governance and equal representation between 
developed and developing countries. One of these 
institutions is the Copenhagen Green Fund as the 
Agreementôs financial mechanism to assist developing 
countries in developing and implementing mitigation 
and adaptation measures, including capacity building 
and technology transfer, as well as establishing a 
technological mechanism to improve technology 
development and transfer procedures. 
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C) What happens after the Copenhagen Summit? 

 
The findings of the Copenhagen Summit are considered a 
challenge and an opportunity for the Mediterranean countries 
in light of the following:  

 
- Investing the mobility that took place in Copenhagen 

and the outcomes of the conference calls a lot of work 
in the next phase, especially in matters that were 
disputed in Copenhagen and conferences that 
preceded it. Wasting more time is not in favor of 
anyone. We have to work as soon as possible in order 
to build a participatory effective long-term approach to 
address climate change, taking into account the 
principle of common but differentiated responsibilities, 
which is one of the fundamental principles of the 
Climate Change Convention. 

 
- Issues of funding, technology transfer and capacity 

building should receive attention in the next stage. 
Despite the assistance provided by rich countries to 
developing ones, many obstacles blocked the flow of 
assistance to eligible countries. Therefore, action must 
be taken now to overcome the obstacles that can 
impede financial aid and new technology to developing 
countries, as well as simplifying the procedures of 
financing funds to be established under the 
Copenhagen agreement. 

 
- Focusing our priorities in the Mediterranean region in 

the coming period about green energy, where we have 
human resources with technological expertise to 
develop cooperation and practical projects in the field of 
renewable energy resources and environmental 
management. 
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III- Challenges facing the cooperation in the 
Mediterranean region:  

 

- The lack of connection lines between the countries of 
the region compared with the capabilities of networks. 
This leads to a reduction of exchange capacity and 
considered a weakness in the unified network, as it 
limits the possibilities for exchange in the future. 

- Advantage has not been taken of the availability of high 
potential of electricity production from renewable 
energy sources. It is hoped to achieve this benefit in the 
future if wind power and solar energy are widely 
adopted. In this context, we should note that the 
presence of wind power is over the 24 hours, while the 
solar energy is only available during daytime. The 
electric linkage between multiple networks will increase 
the chances of adopting electricity production from 
these sources. 

- Some electricity organizations, companies and 
authorities are experiencing maintenance, 
modernization and rehabilitation problems, making 
them unable to renew production clusters, develop 
maintenance and rehabilitation programs and follow 
them. The availability rate of these production clusters 
remains less than their counterparts in advanced 
industrial countries. 

- Power linking contracts are still subject to administrative 
and political limitations in many countries. They pass 
through the ministries concerned and may be subject to 
the approval of the Council of Ministers. If private 
companies took over such responsibilities, there may 
be more flexibility and faster decision-making and 
implementation, after developing proper legislation to 
do so. 
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- Lack of funding and investment opportunities in 
electricity production plants makes the equipped 
productive capacity limited to capabilities, financial 
capacity and national programs of the country. If the 
investment is possible for interested parties within the 
private sector, they can prepare production plants and 
sign contracts with companies, bodies or institutions in 
other countries to supply of electric power in 
accordance with short, medium or long term contracts 
with favorable financial conditions. 

- Lack of capital attraction necessary for implementing 
energy production projects from water resources in 
Central and East Africa, due to weak economies of 
these countries, in addition to security and political 
conflicts. 

- The high cost of production per kilowatt-hours of 
renewable energy sources, namely solar and wind 
energy. 

- The magnitude of investments required creating 
transportation lines. 

- Lack of internal networks in a number of countries and 
their need to be strengthened. 
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Section III 

Promising Opportunities for Energy Security and 
Cooperation in the Mediterranean Region. 

 

Renewable energy 

Keeping natural resources has become a global challenge; that 
is how to achieve a balance between sustainable development 
and the preservation of environment and natural resources.  

Confronting the challenges of the future in the field of energy 
security requires the search for an alternative, renewable, 
sustainable, and clean energy. Meanwhile, it is necessary to 
overcome technological and economic challenges faced by 
these energies. From now on, we must search for new sources 
of energy, such as solar, wind, biomass and wave power 
energies, besides the energies of genes, hydrogen, biofuels, 
geothermal and other renewable energy sources. 

1. Facts on renewable energy in the Mediterranean 

Renewable energy relies on natural, permanent, non-
depletable resources. It is clean energy, not causing any 
harmful emissions or environmental contamination on use. 
Therefore, all kinds of renewable energies form currently an 
increasing proportion of energy production in the world. 

Figure (6) illustrates the percentage of renewable energy to 
total energy and the evolution of this contribution in 2035 
compared to 2008. 
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Figure (6) 

Percentage of renewable energy to total energy (2008-2038) 

 

 

 

 

 

 

 

 

 

 

Source: Richard Newell, SAIS, December 14, 2009. 

 

The investment flow in renewable energies:  

 
 Flow of investment to renewable energy projects has 
increased, reflecting the growing global interest in this area 
due to several factors:  

¶ Increasing global concern on climate change issues and 
to secure sources of energy.  

¶ Some sources of renewable energy have become so 
mature technologically and economically that they 
attracted the private sector to invest in them. 

¶ Support and benefits provided by the Governments of 
different countries ï through a legislative framework ï to 
investments in renewable energies.  

¶ Increased awareness by consumers on energy issues.  
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World Bank has estimated the amounts of global 
investments in renewable energy by more than $300 billion in 
2009, compared to the amount of $70.9 billion in 2006. Figure 
(7) shows the amount of global investments in renewable 
energies.  

 

Most investments in renewable energy are concentrated in 
the EU 27 countries, followed by the United States. 
Investments in these two blocks constitute 50% of the total 
investment, followed by China (5%), and India (2.87%.)  

 

 The United States finances these investments through 
private and risk capital, where 4.9 billion dollars have been 
pumped in clean energy projects, compared to 1.8 billion 
dollars in the European Union.  

 

While the European Union accounts for more funding 
through the capital market, where 5.7 billion dollars of 
investments were attracted, compared to 3.5 billion dollars in 
the United States.  

 

North Africa region is a promising in regard to renewable 
energies. Egypt, Morocco and Tunisia account for 85% of the 
wind energy in Africa and the Middle East. They have projects 
to build power plants by solar energy.  
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Figure (7) 
Global Investments in Renewable Energy 

(US $ billion) 

 

 

 

 

 

 

 

 

Source: World Bank, Investment plan, concentrating on solar energy in the Middle 
East, February 8, 2010  

 

On the other hand, investments in electricity generation 
from renewable energy were about 18% of the total world 
investments, where investments in generating electricity ranged 
between $110 and 125 billion, with a capacity of 120 GW, 
including 21.5 billion dollars were directed to electricity 
generation from renewable energies, especially wind power. 
That percentage is due to the cost associated to renewable 
energy sources, which are averagely 28% per giga watt over 
conventional energy sources.  

Renewable energy sources diversify from wind energy, 
solar energy, biomass, and biofuels to other sources such as 
heat and energy of ground waves and tides. Fig (8) shows 
investments in different types of new energy. 
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Figure 8 

Investments in various kinds of renewable energies 

 

From the figure it appears that the largest percentage of 
investments was in wind energy, which reached 38% of the 
total amounts of investments (27 billion dollars), followed by 
biofuels by 26%, then the solar energy by 16%. 

 

1) The Mediterranean promising potentialities of 
Renewable energies 

 

a) Rich sources of renewable energies: 

 

The Mediterranean is one of the world's richest regions in the 
availability of renewable energy sources, which need to 
increase cooperation to exploit them.  

The most important of these types are:  
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1. Solar power  

Sun is an important source of renewable energy. Solar 
radiation destined to the earth every minute is equivalent to 20 
times of fossil fuel energy used by the major energy-consuming 
countries for the entire year. Most of the world countries are 
focusing on developing solar energy in various uses.  

According to some estimates, the largest solar source of 
energy is available in Egypt and the Mediterranean countries, 
which is several thousand times more than the world energy 
consumption. Therefore, the S German Scientific Council 
(WGBU) has recommended that EU should enter in a 
framework of partnership with North African countries so as to 
achieve mutual benefit of solar energy for both sides and to 
feed the electricity sector in Europe. South of the 
Mediterranean countries have a wealth of high-value export of 
solar energy.  

As the Solar Atlas is available with most countries of the region, 
such a solar energy system could be used in the areas of 
desert land reclamation, and of pumping water from depths for 
the purposes of irrigation and drinking, especially in the remote 
areas from the public grid, which has no paved roads. These 
systems could also be used to generate a/d current ï based on 
the load - for water desalination in small tourist villages. They 
can be used to lighten isolated areas, advertising posts, traffic 
signals and alarms. Refrigerators for keeping vaccines and 
medicines, wired and wireless telecommunications and other 
small applications, may be operated by such a current. 

Despite the magnitude of the solar power source, but that 
which is used currently is only a very small percentage of 
current total energy uses, due to the high cost of technologies 
used in production and storage.  
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2. Wind power  

In the modern era, the importance of wind power has 
increased; where by using wind turbines, it is utilized in running 
pumps to lift water from depths, and to generate electricity in a 
common system. When there is more than one turbine in one 
location, we have wind farm. But the commercial expanded use 
occurs when linking a number of turbines to the public electrical 
network, where electricity, generated from wind power, is 
directed to them, then, electrical current is transmitted to 
through transmission lines to load centers. Today, most 
countries of the region have wind atlas, which determines the 
investment opportunities in wind energy.  

Factors that encourage the use of wind energy systems in 
the Mediterranean region:  

- Expertise and experts, technicians and researchers in this 
area, are available due to the implementation of several 
wind projects in the region. 

- National industry could acquire expertise by participating 
in manufacturing the wind energy equipment.  

- Downstream industries, including necessary equipment, 
could be established to integrate with those projects. 

- There are specialized laboratories for conducting wind 
system energy testing. 

- Public electrical network is expanded in such a manner 
that could facilitate the transmission of wind-generated 
power from production sites to load centers.   

- Wind-generated electricity could be used in water 
desalination, and land reclamation. Electric power supply 
could be linked to diesel machines in locations away from 
the public electricity network, which has economic wind 
speed.  

- There are measurements and data on the wind energies 
as well as wind atlas that illustrates wind velocities and 
sites. 
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3. Biomass 

Solar energy is stored in the form of a biomass through a 
process of photosynthesis in plants. This amount stored 
annually is worth ten times all the other types of energy 
consumed in the world. Biomass includes all organic waste of 
plant and animal, including human waste. The use of biomass 
is the main source of energy in developing countries, providing 
more than a third of its energy needs. Biomass is the main 
source of energy for more than 2.5 billion people.  
 

Biomass technologies in general has positive environmental 
yield; as they rid the environment of many chemical 
contaminants resulting from the direct burning of agricultural 
residues as well as biological contamination resulting from 
animal and human waste. Thus, they not only contribute to 
energy savings but also provide the necessary factors to 
maintain environment and public health.  

 
The region countries have large potentials for biomass energy; 
but so far, energy production and consumption, resulting from 
agricultural and animal waste burning in the countryside are 
non-commercial. In this regard, the region countries could 
benefit from the experience of the countries that use biomass 
extensively in generating energy, such as China, India and 
Denmark.  
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b) Institutional framework of the Euro-Mediterranean 
cooperation in the field of renewable energy:  

1) Regional Center for Renewable Energy and Energy 
Efficiency (RCREEE)  

 
This center was opened in June 25, 2008, and is based in 
Cairo. The cooperation in this regard resulted in signing the 
Declaration of Intents that demonstrates the Mediterranean 
countries concern to extend the network of regional 
cooperation in the areas of renewable energy and energy 
efficiency among them, on one hand, and between them and 
the countries of the European Union on the other; which is a 
testament to the will of the participating countries to 
cooperate in order to spread the use of techniques of 
renewable energy and energy efficiency measures in the 
best interests of their peoples.  

Participating countries formulated the priorities of the center 
activities to start immediately in implementing them. These 
priorities include: economic assessment of renewable, small 
and decentralized energy systems, as well as large grid-
connected systems, compared to fossil-generated electricity. 
They also include developing standards and rules of energy 
efficiency and its applications, particularly with regard to 
energy efficiency in home appliances, and rationalizing 
energy use in buildings. Examining opportunities for 
technology transfer, local manufacturing of components of 
renewable energy and energy efficiency, identifying 
promising opportunities in the field of manufacturing, and 
focusing on the components of wind turbines are among the 
activities which are prioritized. In addition a comparison is to 
be conducted between programs of developing  and 
deploying solar water heaters in the south Mediterranean 
countries to those in EU countries in general, and both Spain 
and Greece in particular. A comparative analysis of the 
applicability of the partnership between the public and 
private sectors in the field of renewable energy and energy 
efficiency is also to begin.  
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2. The Mediterranean Energy Observatory (OME) 

The Mediterranean Observatory comprises 35 companies and 
public institutions, working in the various fields of energy: (oil, 
gas, electricity and renewable energy) in the Mediterranean 
countries. OME aims to promote dialogue and regional 
cooperation in energy projects. In this context, seminars and 
conferences are held; studies on energy supply and demand 
as well as the necessary infrastructure are conducted. The 
Observatory provides required investment funding, institutional 
and regulatory frameworks, in the areas of renewable energy, 
sustainable development, economic development, and 
environmental protection 

 

3. Union for the Mediterranean  

In the first phase of the Union for the Mediterranean, it is 
decided to launch a number of initiatives in the areas of 
decontamination, disaster prevention, transportation, and 
energy. The Union's General Secretariat was commissioned to 
conduct feasibility studies, and to develop a Mediterranean 
solar plan (MSP),  the most important items of which is to build 
a capacity for generating 20 MW electricity from renewable 
energy in the countries of southeastern Mediterranean 
countries.  

 

c) Policies to encourage investments in renewable 
energy in some countries 

- Most countries of the region have targeted to produce 
20% of their energy form renewable energy by 2020; 

- Some countries such as Germany focused on researches 
aiming at developing alternative energy. Germany has 
spent in the period 1975 ï 2000 about $215 million on 
researches for developing wind power; 

- Several countries in the region have adopted ófeed-
network lawô by which the government, in collaboration 
with renewable energy produces, sets an incentive to be 
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paid to producers for each KW/h., in return for meeting 
their obligations; 

- Banking low-interest loans have been allocated to 
alternative energy projects. Usually rates vary according 
the technology used, location and age of the project;  

- Renewable energy production has been supported by 
requiring utilities to purchase electricity produced from 
renewable sources at a higher price than conventionally 
produced energy and to provide an incentive for owners 
of wind farms.  

- Local market has been promoted by calling for 
establishing wind farms using homemade turbines. Local 
councils were allowed to plan for the future of wind 
power with no maximal load. On the other hand, 
individuals were allowed to have a share, even small, in 
a wind turbine. Green certificates trading is allowed to 
create a market for green energy; 

- Households, consuming green energy, were exempted 
from óenvironment taxô; 

- Climate Change Levy (CCL) was imposed on the public 
sector and intensive- energy-using companies; while 
renewable energy sector was exempted from this tax.  

- Carbon tax, - an addition to the price of fossil fuels and 
are commensurate with the amount of carbon emitted on 
burning - was considered as an efficient tool in reducing 
emissions and at the same time, an incentive for the use 
of renewable energy; 

- Encouraging investment in renewable energy by:  

(a) Giving financial incentives for renewable energy 
commitments through Renewable Obligations (RO) 
in order to overcome the low renewable energy 
economies.  

(b) Supporting manufacturers to provide more efficient 
and more acceptable turbines. 

 



 -34- 

3.Challenges facing full utilization of renewable energies at 
the regional level: 

a) High costs of producing renewable energy 

Cost of investment in the renewable energy production varies 
from one technology to another. In case of wind power it 
reaches its lowest level (about $ 1,000 per kilowatt) while it is 
very high in the case of PV Solar, which is currently reaching 
more than $ 5,000 per kilowatt. Whether low or high, this 
renewable energy cost is soaring when compared to the 
economic cost of investing conventional electrical generating 
methods, such as a single-rotation gas turbine (around $ 350 
per kilowatt) or high-efficient combined cycle (which is about $ 
550 per kilowatt). Costs of traditional coal plants are now in 
excess of about $ 1,200 per kilowatt after the addition of all 
equipment and environmental requirements. 

Although operation cost in case of renewable energy is very 
low (fuel is zero cost), but even after the calculating these 
considerations, renewable energy is still expensive when 
compared to costs of conventional power production, although 
there is difficulty in direct comparisons due to the intermittent 
nature of electricity production from renewable energy. The 
cost of electricity production from wind power (which is the 
lowest of the renewable energies), ranges from 4-5 cents per 
kilowatt hour, while it is not more than about 3 cents in case of 
gas turbines with a single rotation, and 2 cents in case of 
combined cycle (gas price is about $5 per million BTU)). 

However, the costs of investment in producing power from 
various renewable energy technologies, as they are now, are 
expected to be in 2030, will witness a significant expected 
reduction during the next twenty years. 
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Investment and operational cost of renewable energy 
technology 

Renewable energy technologies are part of the solution with 
relation to mitigation policies of climate change. In this regard, 
Mediterranean region has high potentialities, which make it 
attractive for investments and manufacturing complete units 
locally. This leads to creating job opportunities, achieving 
sustainable economic development, transferring knowledge, 
building capacity. In addition, there are vast desert lands, on 
which projects related to these technologies could be 
constructed.  

 

Renewable energy costs are still high compared with the costs 
of conventional energy. It is expected that high costs would fall 
gradually. The following table refers to investment and 
operational costs of renewable energy technology in 2002 
compared to what is expected in 2010 

 
Table (3) 

Investment and operational costs of renewable energy  
2002 as compared to 2009 

 

Energy generating 

technology 

Capital cost 

($-KW/Hr) 

Low 

generating 

cost ($-

KW/Hr) 

High 

generating 

cost ($-

KW/Hr) 

Low generating 

cost by 2010 

Hydrogen Energy 

(Small) 

5000 - 1000 3 ï 2   

Photovoltaic energy 7000 - 4500 20 ï 18   

Focus solar energy 6000 - 3000 15 ï 10   

Biomass Energy 4500 ï 500 3 ï 2   

Hydropower 5000 - 1200 5 ï 2   

Wind Energy 1700-850 5 ï 3   

Source: IEA 
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This table indicates that: 

- Comparing to historical costs of coal and natural gas, the 
cost of hydropower and geothermal energies, and some 
forms of biomass energy have a good competitive 
position, in terms of resources and sites.  

- The costs of wind power are approaching the levels of 
óvery competitiveô, and are expected to achieve those 
levels by the year 2010. 

- As for the PV industry, the cost of energy produced, is still 
relatively high (20-30 cents per kilowatt/hour), but this 
energy should become competitive before 2010, 
especially in light of the sunrise for long hours during the 
year.  

- As for wind energy, the cost went up due to the high cost 
of steel and has become ($1500 /KW from $1200 / KW).  

- Solar energy costs are gradually falling due to the demand 
increase.  

Figure (9)  

Capital Costs of Renewable Energy Technologies, 2002 
and 2030 

 

Source: World Energy Outlook, 2004 
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Figure (10) 

Electricity-Generating Costs of Renewable Energy  
Technologies, 2002 and 2030 

 

 

 

 

 

 

 

Source: WEO 2004 

b. Renewable energy reliability as a major source  

A major problem of the renewable energy (particularly solar, 
and wind power) is that it is distributed and intermittent, hence 
it has to be stored, which makes it expensive.  

The biomass needs relatively large quantities of commercial 
fossil fuels to be amassed and removed. This reduces its 
potentiality and efficiency as a cheap source of energy, a 
variable that has to be taken into account when evaluating 
renewable energy, since the quantity of fossil energy required 
to produce, transfer and use of renewable energy (mainly 
biomass) may outweigh its environmental and economic 
benefits, which is overlooked in many cases.  

Ethanol, extracted from agricultural products and mixed with 
gasoline (or employed as a substitute for gasoline) is 
increasing in some countries, such as Brazil. However, due to 
Common Marketôs legislation, some European countries are 
now stipulating that ethanol should form 10% of motor fuel. 
This can be realized, but it is difficult to have more ethanol 
production because of the lack of arable land and water and 
the high cost and also because it requires a large consumption 
of conventional energy to be produced and transported. 
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II- Euro-Mediterranean cooperation for deploying the 
peaceful use of nuclear energy 

1-  Global nuclear renaissance 
 
Today, there is nuclear renaissance in the world, driven by: 

 
A) Growing demand on energy to meet socioeconomic 

growth requirements. Energy demand will be rising by 
40% until 2030. Countries outside the Organization for 
Economic Cooperation and Development (OECD) shall be 
accountable for 80% of the growth in electricity 
consumption until 2030.  

 
Following figure (11) shows expected world primary energy 
demand forecast 

Figure (11) 

Primary energy demand forecast: 

 

 

 

 

 

 

 



 -39- 

Figure (12) shows global electricity demand growth 

 

Figure (12) 

Global electricity demand growth 

 

 

 

 

 

 
 

B) Concern about security of supply.  
C) Desire to reduce dependence upon imported energy 
D) The need to diversify sources of supply. 
E) Continuous rise in prices of conventional energy sources 

Following figure (13) shows forecast of 2004-2030 fossil 
fuel prices  

Figure (13) 

2004-2030 Fossil fuel prices forecast 
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F) Long term predictable electricity generation cost, as 
nuclear energy cost is relatively stable in future due to the 
low cost of fuel: 

Fuel represents                     15% of electricity production cost 
in nuclear plants 

It represents                         75% of the production cost in 
gas-run plants  

G) The rise of uranium, gas, or coal price results in an 
increase of 50%, which means n increase in 

Nuclear-generated electricity by                       3% 

Coal generated electricity by                         21% 

Gas generated electricity by                           38% 

 

H) Need to protect the environment and mitigate the GHG1 
emissions. Nuclear energy is low-carbon power source, 
where 1000 MW nuclear-produced power prevents 5.6 
tons of dioxide carbon yearly, emitted from producing the 
same by coal.  

Figure (14) gives a comparison of various power production 
technologies and the resulting CO2 emissions per KW/Hr. 

Figure (14) 

Emissions per type of technology 

 

 

 

 

 

 

 

 

 

                                                 
1
 Greenhouse gas
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I) There is lately a worldwide race for constructing reactors 
due to: 

 

¶ Security increase (got higher to 100%)  

¶ Reactor life span increased up to 60 years.  

¶ Reactor productivity rose to 90% of its full capacity.  
 
Figures (15) and (16) show indexes of worldwide nuclear 
renaissance  

Figure (15) Worldwide Construction Activities 

 

 

 

 

 

 

 

 

 

 

 

Source: 2009 Power Reactor Information System (PRIS), IAEA 
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Figure (16)  

World Nuclear Power Projections More Cautious and 
Better Informed Optimism 

 

 

 

 

 

 

 

 

 

 

 

Source: IAEA Bulletin, September 2008 

 

2- The Mediterranean basin countries and nuclear energy 
 

Next figure (17) shows the trend in the Mediterranean basin 
countries toward nuclear energy 
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Figure (17) States having nuclear power plants (NPPS) and 
states considering construction of NPPS 

 

 

 

 

 

 

 

 

 

 

 

 

The above figure shows that most countries of the region 
have nuclear reactors and use nuclear energy in electricity 
generation already. Some of them, however, are the largest 
countries of the world, which produce the highest percentage 
of their electrical energy from nuclear reactors, (France, for 
instance, produces 78%). Some other countries are already 
either planning to create, or showing interest in creating, 
nuclear power stations.  

It is clear that the Mediterranean region, as part of the world, 
has entered a new nuclear era; that is the nuclear energy 
renaissance. We have to take the opportunity the renewed 
interest in nuclear energy to convert it into an opportunity for 
progress and cooperation for the benefit of the Mediterranean 
peoples, particularly as nuclear technology and radiation is 
not only a source of electricity generation, but it is today the 
momentum of economic and socio-economic development as 
a tool for developing various sectors: 

o Seawater desalination and water security.  


