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Abstract 

 

 

Energy security is an important issue that can negatively affect economic growth, 

especially in developing countries. Egypt suffers from shortage of energy resources. 

Pursuing a sustainable development that fulfils economic growth demand and 

protects the environment requires a change in the energy mix in Egypt. In this thesis, 

the role of renewable energy is discussed: how much it can replace conventional 

energy resources, and to what extent this could reduce GHGs emissions in the 

country. Renewable energy in Egypt faces some barriers. Dependence only on 

renewable energy resources will not be sufficient for a country like Egypt with its 

current population growth trend to secure its demand on Energy. However it must 

remain an important factor in securing the country‘s energy demand in the future. 
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Introduction  

 

Energy Security and the environment is an important issue for developed as well as 

developing country. This subject involves a lot of related issues. Some of them have 

a political nature, such as diplomatic relations between countries of supply and 

countries of demand (e.g.: Russia and Europe or the Middle East and the United 

States).Technical issues like energy efficiency measures and policies to find 

replacement for fossil fuels, either from renewable sources or nuclear energy, are 

essential factors as well in solving the energy scarcity. 

 

The aim of this thesis is to study how renewable energy can help in securing the 

demand on Energy in Egypt and the feedback of using renewable energy on the 

environment in the country. Therefore the thesis will be divided into seven chapters. 

The first Chapter will introduce the concept of energy security and give example 

from the international community how it is being dealt with. The focus will be on the 

US and the EU to demonstrate that developing countries cannot follow the same 

path. In the second chapter the thesis will compare between renewable energy and 

other sources especially fossil (oil and gas) and nuclear energy. The energy profile of 

Egypt will be presented in chapter three. Chapter four will explain how the concept 

of environment is being received in Egypt so far before discussing the potentials of 

renewable energy in Egypt in chapter five. Chapter six will discuss the barriers that 

renewable energy is facing in Egypt and chapter seven will reserved for the 

conclusion. 

  

It would be difficult to analyse different sources of renewable energy opportunities in 

Egypt. Therefore when the author talks about renewable energy, especially in Egypt, 

it means solar and wind energies. By doing so, the study follows the organisational 

division of dealing with renewable energy in the Ministry of Electricity and Energy 

(MOEE) in Egypt.  

 

Established in 1986, the New and Renewable Energy Authority (NREA) is 

responsible for disseminating the use of new and renewable energy resources in 

Egypt.  As for hydropower, it is dealt with by a different authority in the MOEE as 

well.  

 

This division seems logical for historical reasons since the adjustments and control 

over the Nile in Egypt required independent administrative authorities. In the mean 

time, renewable energy is ―new‖ to Egypt and needs to be dealt with differently. 

Therefore the thesis will generally follow the same division done by the Egyptian 

government. Bio mass and other forms of renewable energies are beyond the scope 

of this study. 
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The same applies for the term ―energy‖. Whenever it is mentioned, ―energy security‖ 

or ―energy resources‖ means oil and natural gas. It is not the aim of this study to 

analyse coal usage. Although there is a growing demand for coal, as well as oil and 

gas, especially in China, it is not widely used in Egypt. And the problems of energy 

security in Egypt, as will be demonstrated, are more related to the availability of oil 

and gas and their derivatives such as Butane. 
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1. The Concept of Energy Security: 

 

 ―Ministers and Government Representatives from 154 countries gathered in Bonn, 

Germany, June 1-4, 2004, for the International Conference for Renewable Energies, 

acknowledge that renewable energies combined with enhanced energy efficiency, 

can significantly contribute to sustainable development, to providing access to 

energy […] creating new economic opportunities, and enhancing energy security 

through cooperation and collaboration.‖ 

Political Declaration, renewables2004 (International conference for renewable 

energies 2004)
1
 

 

It seems to be widely accepted that a smooth transition by the industrialised world 

and equitable growth in the developing world will be disturbed or frustrated by 

energy shortage, which as a normal consequence will affect almost every aspect of 

economic activity. (Haghighi 2007). For that reason, countries are trying to ―secure‖ 

their demand from energy to be able to sustain their economic growth.  

The impression that one gets when reading the ―political declaration‖ and ―Action 

Program‖ of the Bonn conference mentioned above, is that the new consensus is on 

renewable energy. (Scheer 2007) . Countries look at renewable energy as the hope 

for the future to sustain the demand for energy. 

 

Focusing on demand alone ignores the strong connection between demand, supply, 

investment, production, distribution, access to technology, protection of the 

environment, and geopolitical issues, which all represent different sides of the energy 

sector that is based on mutual interdependence between consumers and producers. 

(Haghighi 2007) 

 

The different aspects of energy security make it difficult to find one agreed upon 

definition to it. Also, the energy security for oil is different in concept than energy 

security for gas. One aspect of energy security is the ability to change from one 

source of energy, such as oil or coal, to other sources such as natural gas or nuclear 

energy, due to environmental concerns. For example, in Europe natural gas is gaining 

over coal in electricity generation. The use of coal is expected to decrease, because it 

is more polluting than natural gas. (Haghighi 2007) .  

 

 

Because of their resources in the Northern Sea, out of all European Union countries 

only the United Kingdom and Denmark do not depend on oil imports, and the same 

countries plus the Netherlands do not depend on gas imports. (Haghighi 2007)  

                                                           
1
 From 1 to 4 June, 2004, Germany hosted the International Conference for Renewable Energies Bonn 

2004, as announced by Chancellor Gerhard Schröder at the World Summit on Sustainable 

Development in September 2002 in Johannesburg. 
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The rest of Europe is able thus far to ―secure‖ its needs from energy resources (oil 

and gas) through its imports from Russia, the Middle East, North Africa, and The 

Caspian. 

 

There is always a risk of being dependent on external energy sources. The reliance 

on imported energy per se is not a security problem because there may be high 

dependency without any supply risk. (Haghighi 2007) Here comes the question of the 

uncertainty of the ―Hubbert Peak‖ theory
2
 (Rutledge 2006). Briefly all non-

renewable energy sources, do, as their name suggests, run out. (Table 1.1) 

The problem of energy security to Europe, and to the United States, would be not 

only to guarantee the continues flow of energy from the Middle East, for example, 

but to make sure that they don‘t have competition from other major energy 

consumers, such as China, India and the other Asian emerging markets, where 

energy demand is growing very fast (Haghighi 2007). 

 

In January 2006, King Abdulla of Saudi Arabia made his first official visit to 

Beijing, where the king and Chinese president Hu Jintao signed a protocol on 

cooperation in oil, gas and minerals. What is significant is that it was the first official 

foreign visit for the new king and that in the same month Saudi Arabia signed 

another strategic energy agreement with India. (Rutledge 2006) . A good illustration 

of the situation was made by Yoichi Funabashi, in the Japanese Asahi Simbun 

newspaper ―We all will struggle for Middle Eastern oil among the three of us –

China, India and Japan‖. (Rutledge 2006) 

Table 1.1 Non-renewable energy sources, do, as their name suggests, run out. 

Apart from their impact on global warming, they are finite. Based on the data we have 

today, we can predict the moment they are actually exhausted. Putting a date on these 

energy sources underscores the world's need for true sustainable energy sources.* 
 

 
Total world reserves 

Jan. 1st 2010: 

World usage per 

second: 

Estimated date of 

exhaustion: 

 

Oil (in barrels) 1175686472626 986 
20:58 Oct 22, 2047 

 

Natural Gas (in 

cubic meters) 
171514266542404 92653 

09:25 Sep 12, 2068 

 

Coal (in metric 

tonnes) 
834684384000 203 

20:05 May 19, 2140 

 

Uranium(in metric 

tonnes U-235) 
17963 0.0000042222017 

23:12 Nov 28, 2144 

 

*Source: Europe‘s Energy Portal (Europe's Energy Portal 2010) 

 

 

                                                           
2
 In 1956, M.King Hubbert, a Texan geophysicist working at the Shell research laboratory in Houston, 

published a scientific paper in which he forecast the year in which the production of oil from 

America‘s so called Lower 48 states would peak and thereafter decline. 
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1.1 How to deal with Energy Security: 

 

Energy security issues need high analytical skills of demand and supply worldwide, 

and comparison of various data related to such a field. (Haghighi 2007) 

 

The aim of this study is not to discuss the energy security issue from an economic 

point of view. There are organisations who assume this responsibility such as the 

International Energy Agency (IEA) in Paris, or the US Energy Information 

Administration (EIA), two reliable sources that even the EU depends on. (Haghighi 

2007) 

 

Also, the thesis will not discuss in great details the politics related to energy security. 

Only in this part the author will show how major political and economic entities such 

as the United States and the European Union deal with such an issue. The reason 

behind it is that both entities are trying to solve their energy problems in different 

ways. Consequently, the author would like to draw the attention to the fact that 

developing countries, like Egypt, are not able to follow neither the American nor the 

European solution to solve their energy problems. 

 

1.1.1 The United States  

 

Since the 1990s, all US governments have devoted the greatest practical attention to 

militarizing the way they secure energy. The strategic shift towards securing energy 

by military was in 1981, when President Carter was succeeded by Reagan
3
. The entry 

of Reagan to the White House was only two years after the fall of the Shah‘s regime 

in Iran. (Scheer 2007). Since that time, from the American point of view and some 

western countries, the oil is not only far but also in the hands of the enemies. Since 

then, the war did not stop in the Middle East. First Saddam Hussein was backed in 

his war against Iran. Then Saddam Hussein became the target himself after his 

invasion of Kuwait. 

 

Lately, the United States decided to invade Iraq to diversify its resources, driven by 

its will to relinquish its huge dependence on Saudi oil. Seizing the oil fields in Iraq 

after its invasion in 2003 was ―issue number one‖, a priority put down by the US 

military that got the approval of the State Department. The American invasion of 

Iraq was seen as a good reason for the US troops stationed in Saudi Arabia to be 

withdrawn. For the US it was time to ―replace the Saudis with the Iraqis‖.  

Removing Saddam Hussein was seen to be a great step forward towards decreasing 

the influence of Saudi Arabia in both the United States and worldwide energy 

                                                           
3 Ronald Wilson Reagan (February 6, 1911 – June 5, 2004) was the 40th President of the United 

States (1981–1989). 

 

http://en.wikipedia.org/wiki/List_of_Presidents_of_the_United_States
http://en.wikipedia.org/wiki/President_of_the_United_States
http://en.wikipedia.org/wiki/President_of_the_United_States


15 
 

markets. ―Bringing oil from Iraq into world markets would improve energy 

economics‖. (Rutledge 2006)  

Regardless of how correct was the estimation of the US administration at that time of 

the consequences of the Iraqi war, it was clear that the main reason for it was to 

―secure‖ more oil. 

 

But this was the United States; developing countries cannot go to war to get more oil. 

Not only because they do not have the resources to take such an extreme measure. It 

would create a chaotic situation in international relations if each country would use 

force to secure its own energy needs. Major Powers are not willing to see their 

resources being threatened by others. The international – led US - reaction towards 

the invasion of Kuwait by Iraq in 1990 is a good example in this regard. Finally, no 

one except the US can bear the expenses of such a war.  

 

1.1.2 The European Union:  

 

From a totally different perspective, The European Union has its own plans regarding 

energy security. Maintaining good diplomatic relations with major suppliers, 

especially Russia is a corner stone in the external relations of the EU. Investing and 

supporting the use of renewable energies via subsidies, encouraging and investing in 

new technologies to increase energy efficiency are all steps taken by the EU with 

huge capital investment that developing countries cannot afford. Developing 

countries also lack the human resources capable of leading such scientific initiatives, 

especially when it comes to nuclear and renewable energy. 

 

European Union Directives have been finalised for a 20% reduction in greenhouse 

gas emissions, and a 20% penetration of renewable energy by 2020. The European 

Commission is currently developing the third element of the energy- climate 

package, namely the 20% energy-efficiency target, i.e. achieving energy savings of 

20% relative to projected 2020 primary energy supply. (Hull, Gallachoir and Walker 

2009) 

 

The European Union is working on the 2020 plan among other things because ―.....it 

does not want to send its ―army‖ seeking for oil like the United States did...‖. The 

other reasons that follow are to avoid the problem of peak oil where people will not 

find as much oil as they would need, save the Climate and finally to get leadership in 

energy efficiency technologies. (treberspurg 2010)  

 

 

Another measure taken by the EU is the obligation to hold stocks of energy resources 

especially oil. The 1998 Directive on stock is still in force. It is important because it 

secures the access to energy required at a time of crisis. A directive on the security of 

natural gas supply was put forward by the commission in 2002.  
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These legal frameworks within the EU, together with the green paper of the year 

2000 entitled ―Towards a European Strategy for Security of Energy supply‖ are 

important steps reflecting the concerns of Europe vis-a-vis the issue of energy 

security. (Haghighi 2007)
4
 

 

When it comes to a country like Egypt, as the example taken in this study, we should 

be able to realise that Egypt requires a different approach in dealing with its own 

energy needs. Maybe the EU model would be closer to the Egyptian case when it 

comes to renewable energies. But for reasons related to financing, most of the 

projects related to renewable energies are supported by foreign aid or executed by 

foreign investors. Egypt cannot simply decide, basically for economic reasons, to 

have an ambitious plan such as the (20, 20, 20 by 2020) being implemented by the 

EU.  

 

In fact, Egypt aims to increase the share of renewable energies in the energy mix of 

the country by 20 percent by the year 2020 (8% Hydro, 12% wind)
5
. The government 

hopes that this percentage would be achieved by private sector participation in 

financing, building owning and operating wind farms in Egypt. (MOEE, Annual 

Report 2008/2009)
6
. Whether this official plan is achievable remains a question 

related to the efficiency of the government and barriers facing renewable energies 

penetration in Egypt. These issues will be discussed in Chapter six of this study. 

 

 

 

 

 

 

                                                           
4 For more details regarding the legal framework related to energy security within the EU please 

check: ―Energy Security, the external legal relations of the European Union with major oil and gas 

supplying countries‖, Sanam S. Haghighi, 2007. 
5
 See page 29 for energy profile in Egypt 

6
 The Annual reports of government authorities in Egypt, such as this report of the Ministry of 

Electricity and Energy, are always related to the financial year in Egypt which starts on the 1
st
 of July 

of each year and ends by 30
th

 of June of the second year. The time frame then of the report in this 

reference is from July 1
st
, 2008 – June 30

th
 2009. 
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1.1.3 Energy security in Egypt
7
  

The first three months of 2010 witnessed different situations that emphasised the 

energy security problem that Egypt faces at the moment. 

 

In January 5
th

 2010, The Ministry of Petroleum declared it was studying ways of 

importing natural gas from Iraq, both in order to meet local demand and to make use 

of Egypt's recently-built gas liquefaction facilities.  (Fekry 2010) Few days later, the 

Minister of Petroleum denied the news and said that the government ―...does not 

have decisions or plans to import gas from any country.....confirming the priority of 

using natural gas for local demand through plans agreed upon by the government...‖ 

(MENA, Egynews.net 2010) 

 

A report issued by the state run Egyptian General Petroleum Authority (EGPA), in 

March 2010, revealed that Egypt imported 5.6 million tons of diesel fuel in the 

2008/2009 fiscal year at a total cost of EGP 9.5 billion (1 EUR= 6.95 EGP) 

accounting for 47% of total domestic consumption. The figures suggest that the 

country is suffering from a serious shortage of petroleum resources. (Fekry, Almasry 

Alyoum 2010) 

 

This report came at a time when it was difficult and expensive for Egyptians to 

obtain butane gas cylinders to heat water and gas stoves. (Amer 2010). The severe 

shortages of butane gas that hit Cairo and the provinces during February 2010 were 

known in the media as the ―Butane Battle‖.  

 

Although the government supplied the market with 8% more than the usual quota 

since the beginning of February, with 100,000 extra cylinders every day, the price of 

single gas cylinder reached as high as EGP60 on the local black market. 

(AlmasryAlyoum 2010). The original subsidised price is EGP3. (Amer 2010) 

 

Also in March 2010, the Ministries of Industry and Petroleum were not able to solve 

their ―deep‖ disagreement about the quantity of gas that should be allocated to new 

factories of cement in Egypt. They were forced to ask the Prime Minister to take a 

decision. Whether Egypt should import cement as being more economically feasible 

as says the Ministry of Petroleum, or whether Egypt should allow building new 

cement factories regardless of the intensive fuel they use to operate the factories. 

(Fekry and Karam, Almasry Alyoum news paper 2010)  

 

 

                                                           
7 See annex 1, 2 and 3 for basic information about Egypt, Changes in Key Indicators in Egypt and 

map. 
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Another example is related to external relations and exports of natural resources. In 

June 2005, Egypt signed an agreement to export natural gas to Israel. The 15 years 

agreement governs the transfer of gas at a lower price than the market benchmark. In 

2008, an Egyptian court started examining a case demanding a halt to the Egyptian-

Israeli deal. (AlJazeera 2008) . The whole deal has provoked opposition in Cairo 

against the low price given by the government, who is seen as scarifying the natural 

resources of future generations. The government never announced the price of gas 

sold neither to Israel nor to other countries such as Spain and France. 

 

Finally in 2010, a Cairo court gave the Egyptian government legal clearance to allow 

natural gas exports to Israel, cancelling a lower court's verdict to stop exports. The 

Higher Administrative Court, an appeals court for cases involving the state, also 

ruled that Egypt should monitor the price and quantity of its exports and ensure it 

met local energy needs before exporting.  (Reuters 2010) This case, i.e.: gas export to 

Israel, is just an indicator of the growing concern in Egypt about the government‘s 

attitude towards the export of oil and gas. These exports represent now a matter of 

debate as the balance between Egypt‘s local demand and its production capacity 

based on declared proven reserves became questionable. (Georgy and Soliman 2007) 

Table 1.2: Comparison of energy consumption and per capita share between United States, 

Austria and Egypt based on 2004 statistics.* 

 Total Electric 

Power 

consumption 

Rank 
Per Capita Usage per 

person 

Rank 

Rank Amount 

United 

States 

3,920,613,000,000 

kWh 
1 9 

13,351.067 

kWh 
8.35 TOE 

1 

Austria 64,172,000,000 

kWh 
34 19 

7,850.074 

kWh 
3.52 TOE 

17 

Egypt 88,285,000,000 

kWh 
28 86 

1,215.34 

kWh 

0.841 TOE 

(2005) 

- 

* Source : (NationMaster 2010) 

 

This happens in a country where the government spends 72% of the state‘s total      

EGP 83.7 billion budget for subsidies on petroleum products, coming ninth in the 

world rank in terms of the amount spent on gasoline subsidies and fifth in terms of 

diesel subsidies. (Fekry, Almasry Alyoum 2010). In the new budget planned for the 

fiscal year 2010/2011 the parliament discussed the issue of public expenditure which 

showed that the share allocated for subsidising petroleum products will reach 67.7 

Billion EGP. A sum that is nine times more than the budget allocated for education 

or health care. (AlAhram 2010) 

 

 For these reasons, this study aims to look at the energy sector in Egypt. How it is 

managed? What is the role of renewable energy in this problem? What are the 

barriers facing renewable energy penetration in Egypt? 
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2. Renewable energy 

 

2.1 Background 

One important aspect related to renewable energy is that it secures a country‘s 

demand from electricity without being dependant on other countries resources. In 

other words ―it is our sun and our wind that secure our need for electricity.‖ 

In general, major studies indicate significant growth-potential for renewables, 

particularly in scenarios where environmental constraints are imposed, for example 

on CO2 emissions (IEA 1997): 

1. International Energy Agency: 7.5–8.5% annual growth in the commercial use of 

energy from ‗new‘ renewables to 2010; 

2. World Energy Council: Business as usual scenario: growth from 18 to 21% of 

world needs by 2020, ecologically driven scenario: growth from 18 to 30% of world 

needs by 2020; 

3. United Nations: growth to 30% of world needs met by renewables by 2025 and 

45% by 2050. 

 

By 2100, the capital stock of the global energy system will turn over at least twice, 

offering the opportunity to increase renewables contribution significantly. World 

Energy Council/ the International Institute for Applied Systems Analysis (IIASA) 

scenarios for global energy consumption indicate a large contribution from 

renewables by 2050, equivalent to total fossil fuel and nuclear in 1990, and three 

times this amount by 2100. However this requires substantial expenditure on R&D 

and support for initial deployment, estimated to be US$15–20 billion by the World 

Energy Council. Many of these opportunities provided by the RETs are not being 

realised due to barriers to their diffusion. (J. p. Painuly 2001) 

 

A new study, released in March 2010, demonstrates how the opportunity exists to 

power Europe and North Africa exclusively by renewable electricity by 2050, if this 

is supported by a single European power market united with a similar market in 

North Africa.  

 

The study, by international energy and climate experts from PricewaterhouseCoopers 

LLP in collaboration with researchers of the Potsdam Institute for Climate Impact 

Research (PIK), IIASA and the European Climate Forum (ECF) has formulated the 

first policy roadmap towards a 2050 goal of achieving a 100% renewable power 

sector in Europe and North Africa. A transformation of the power sector based on 

100% renewables would address energy security and supply concerns while 

decarbonising electricity generation, and at the same time contribute to a substantial 

reduction in energy poverty. (PricewaterhouseCoopers 2010) 
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In July 2004, Al Gore
8
 gave a speech in a climate conference organised by the 

regional government of Tuscany, where he explained the catastrophes made or about 

to happen because of global warming. However, he did not name fossil fuels in his 

lecture. The lecture focused on population explosion, scientific and technological 

developments and the life style of affluent countries. ―Everyone is responsible for 

these reasons, thus no one is accountable. And presenting environmental issues in 

that way can only lead to a sense of helplessness”. (Scheer 2007) 

 

Electricity supply in the past decades, at present and in the future is the outcome of 

market coverage by four main players of a very different kind. Three are supply 

sources, namely fossil fuels, nuclear heat and renewable energy, and the fourth; 

‗efficiency‘ is decisive for the height and structure of the demand for electricity. 

Renewable power sources are the oldest exploited by mankind to serve his needs 

(sailing ships, waterwheels, windmills). They cover a wide range of technologies and 

diverse sources such as hydro (dams, run-of-the-river), wind (aero, wave), solar 

(photovoltaic, thermal), tidal, biomass, geothermal, etc. (Verbruggen 2008) 

 

The traditional energy economy is a prisoner of its own energy supply chain. So far 

there are no political initiatives to promote renewable energy as a future economic 

project with the same kind of clear-cut ambition that made it possible to build the 

modern railway, space travel or nuclear technology. There is no European institution 

for renewable energy such as EURATOM
9
.  It is then a question of responsibility 

divided among political institutions, business and science circles, and maybe for a 

less extends the media. (Scheer 2007) . 

 

One of the reasons behind the slow demarche towards renewables is the assumption 

that increasing the efficiency and saving methods while continuing to use 

conventional energy are the most cost –effective and quickest path to lower energy 

emission and should be given priority over encouraging the use of renewable 

energies. But this approach ignores that efficiency rate from motors, electronic 

devices or houses will function independently of whether we use fossil/nuclear or 

renewable energy. Moreover, this simple approach neglects everything that happens 

within an energy flow, from the appropriation of energy to the expenditure of human 

labour and technologies. 

 

 

 

                                                           
8 Albert Arnold "Al" Gore, Jr. (born March 31, 1948) served as the 45th Vice President of the United 

States from 1993 to 2001 under President Bill Clinton. He is currently an author, businessperson, and 

American environmental activist who starred in the 2006 documentary An Inconvenient Truth, which 

won an Academy Award in 2007. 
9 European Atomic Energy Community (EURATOM). 

http://en.wikipedia.org/wiki/List_of_Vice_Presidents_of_the_United_States
http://en.wikipedia.org/wiki/Vice_President_of_the_United_States
http://en.wikipedia.org/wiki/Vice_President_of_the_United_States
http://en.wikipedia.org/wiki/President_of_the_United_States
http://en.wikipedia.org/wiki/Bill_Clinton
http://en.wikipedia.org/wiki/Businessperson
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Environmentalism
http://en.wikipedia.org/wiki/Activist
http://en.wikipedia.org/wiki/An_Inconvenient_Truth
http://en.wikipedia.org/wiki/Academy_Award_for_Documentary_Feature
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 One needs to compare supply systems with reference to the entire energy flow and 

not just its individual elements. In his book, the solar economy, Hermann Scheer 

described in details the inevitably long supply chains of fossil and nuclear energy use 

starting with the production of coal, petroleum, natural gas and uranium all the way 

through their final use in different applications. In comparison with the chain for 

renewable energy, the latter are simply shorter because any expenditure to make 

primary energy drops out of the calculations. This expenditure can simply be 

shortened if renewable energy was converted in a decentralised system where it can 

be used in the same region. (Scheer 2007) 

 

The establishment of IRENA in 2009 represents a hope to promote the widespread 

and increased adoption and sustainable use of all forms of renewable energy. Acting 

as the global voice for renewable energies, IRENA will facilitate access to all 

relevant renewable energy information, including technical data, economic data and 

renewable resource potential data. IRENA will share experiences on best practices 

and lessons learned regarding policy frameworks, capacity-building projects, 

available finance mechanisms and renewable energy related energy efficiency 

measures. (IRENA 2010)  

 

But this is still the beginning and the study will not be able to examine the real role 

of IRENA due to its recent establishment. The establishment of IRENA should 

increase the visibility of the issue of renewable energies and provide a forum for 

governments to discuss their opportunities in increasing the share of renewable in 

their energy mix, dealing with mitigation issues in developing countries from a 

different approach by encouraging the use of renewable energy, and to encourage 

private sector to invest more in renewable energies. 

 

Strategy is implementation, and there is no implementation of renewable energy 

strategy without a ―carrier‖ who adopts prospects for action as their own because 

they correspond to their values and interests. Therefore, the question of who will be 

the potential carriers of the shift to renewable energy must lie at the heart of any 

strategic discussion. (Scheer 2007). That is one more reason to increase the 

importance of IRENA; it should become the reference point when it comes to 

renewable energies strategies and their implementation.  
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2.2 Conventional fuels: 

For the time being the world wants oil. It is the most valuable energy resource. It has 

the best physical characteristics of any energy resource. Using the measure of 

―energy effect‖
10

 we can relate a particular fuel‘s energy value to three of its other 

physical characteristics: its weight, its volume, and its natural state (liquid, solid, gas 

or ―field‖). Oil is the most convenient and adaptable state: it is liquid. By contrast, 

renewable energy resources like solar power and wind power, as well as nuclear 

power from processed uranium ore, are all in the ―field‖ category: they are all some 

type of pressure, energy of radioactive field. The field state is the lowest state grade 

because it is difficult to store energy in this form and it cannot be used inside an 

engine such as combustion engine. All energy sources with field state must be 

converted first to electricity. (Rutledge 2006) 

 

The dependence of the European Union for example on imports of its energy needs 

can be decreased if the EU decided to depend more on renewable energies, especially 

wind and solar energy. However these two alternative kinds of energy are driven by 

government support, in form of subsidies, which means that any future role for them 

in the EU energy mix will depend mainly on the policy-makers decision. It is 

obvious that this kind of renewable cannot yet compete with fossil fuels. (Haghighi 

2007) 

 

Table 2.1 Environment impact from different energy sources 

Energy Source Raw product Emission Other impacts 

Combustion Coal, oil, gas 
CO2, NOx, SOx, 

VOC, ash 

Oil exploitation, 

mines, transport 

Combustion Biomass 
NOx, SOx, VOC, 

ashes 
Forestry, transport 

Hydropower Streaming water None 

Exploitation of 

land and 

watersheds 

Wind power Wind None Land use, noise 

Solar heating, 

solar cells 
Solar radiation None Land use 

CO2 = carbon dioxide, NOx = nitrogen oxides, SOx = sulphur oxides, VOC = 

volatile organic compounds 

(Wizelius 2007) 

 

 

                                                           
10

 For more detailed information about this concept, see Addicted to oil, by Ian Rutledge (page 1). 



23 
 

2.2.1 Oil: 

The issue of oil depletion was covered in chapter one. The study showed how 

democratic countries were driven into wars sometimes to ―secure‖ the oil resources 

or to diversify these resources. No one would have thought 20 years ago that a 

leading democratic state such as the US would lead a war for oil either by proxy 

(Iraq vs. Iran war) or physically in the first and second gulf war 1991 and 2003 

respectively. 

The point here is that if reluctance towards the encouragement of the use of 

renewable energies continues, we might see again in 20 years from now 

developments that are regarded unlikely to happen. (Scheer 2007)  

The struggle for oil resources has started and it is not going to stop by its own. The 

encouragement of renewable energy use is one way out of the current dilemma, 

especially with the increasing Chinese presence next to oil resources either in the 

Middle East or in Africa.  

 

2.2.2 Natural gas: 

When the efficiency of natural gas is mentioned, the energy losses that go along with 

transporting it, for example, at all the pumping stations are not mentioned. The 

greater losses are not for the transportation via pipelines but eventually when it is 

transported via ships in form of Liquid Natural Gas (LNG). However, the trend is 

moving more and more towards LNG because transport opportunities for LNG are 

more flexible than for pipelines. (Scheer 2007) Such as oil, natural gas is also 

running out, it might take some time for the world to acknowledge this fact as it did 

with oil.  

In the United States they invested massively to reach the capacity of 220,000 

megawatts from gas power plants. Now, they face the problem that there is not 

enough gas to keep them running at this capacity. (Scheer 2007)  

The danger about scarcity of gas is that it might push towards irrational decisions 

such as exploiting gas hydrates above the sea floor, which might lead to the world‘s 

most dangerous environmental adventure. Only one litre of this hydrate contains 164 

litres of methane gas. (Scheer 2007) 
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2.2.3 Nuclear Energy: 

It is important to mention that the author is not against nuclear energy use. It should 

be part of the energy mix where needed. Nuclear power witnessed different waves of 

renaissance. At each wave different logic was used to defend the use of nuclear 

energy. The first wave was advocating that nuclear power is cheap and abundant. 

Then in the 70s it was regarded as a solution for the oil crisis.  The third wave is the 

current situation; nuclear power is a salvation against climate change. (Verbruggen 

2008).  

 

That was the situation when previous British Prime Minister, Tony Blair, pledged in 

2004 during the Bonn conference
11 

to lower energy emissions in his country 60 per 

cent by the year 2050, he was referring to the use of nuclear energy not to renewable 

energy. (Scheer 2007) . So presently, the basic position is „„nuclear power is but part 

of the solution; but there is no solution without nuclear power‟‟. 

  

For the purpose of objectivity the arguments of people who favour renewable energy 

than nuclear power are presented here.  

 

There are five arguments as to why the efficiency/renewable power option should 

reject the nuclear advances. First, nuclear power is one aspect of the business-as-

usual that has to be changed urgently and drastically. Second, nuclear and renewable 

power need a very different add-on by fossil-fuelled power plants; for nuclear the 

add-on is bulky and expansive, and for renewable power it is distributed, flexible and 

contracting over time. Third, the power grids for spreading bulky nuclear outputs are 

of another kind than the interconnection between millions of distributed power 

sources requires. Fourth, the risks and externalities of nuclear power make this 

technology non-sustainable and therefore without a future, while 

efficiency/renewable power is still in their infancy. Fifth, the antagonist options also 

fight for RD&D
12

 resources and for production capacities.  

 

For some, it is time to stop wasting money on the expensive and dangerous ―water 

cookers‖ that nuclear reactors are. Better to turn to the real future-oriented 

technologies that drive efficiency and renewable power. The precautionary principle 

implies the phase-out of nuclear power, the sooner the better, and a fortiori
13

 no 

further spending on new nuclear power. (Verbruggen 2008) 

 

 

 

 

                                                           
11

 The International Conference for Renewable Energies Bonn 2004 
12

 Research, Development and Dissemination 
13

 For a still stronger reason 
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One cannot deny that most of these arguments have their logic, but as described 

before in some countries, such as Egypt, with certain measures nuclear energy should 

be included in the energy mix. The precautionary principle should not be used to 

phase out the whole technology but at least to try to control it. 

In developing countries the human resources, pollution and non proliferation issues 

are of deep concern of course. But here comes the role of international cooperation.  

2.3 Pollution caused by Renewable Energy: 

Optimal environmental protection would be leaving nature completely alone. That 

would be an expensive option for humanity and civilisations to pay. The discussion 

here is about the negative effects to the environment by renewable energies 

especially wind farms when it comes to noise and visual pollution, and solar when it 

comes to the landscape disturbance. Although we don‘t align ourselves with the idea 

of this type of pollution, caused by wind farms for example, we will examine this 

issue bellow to prove that what is viewed as a problem for someone is not necessarily 

viewed the same way for another. Also the negative effect from emissions from other 

fossil fuels cannot be compared with the noise of wind farms which is manageable. 

2.3.1 Visual: 

When people in Europe talk about wind energy, most of the time, if not always, they 

refer to wind farms as a kind of visual pollution that disturbs the eye and affects the 

landscape beauty. Well, in developing countries it is not the case. Wind farms might 

be regarded as a sign of development or getting the energy needed. But the question 

is: how objective is looking at wind farms as a source of visual pollution? Can we 

really generalise this rule? Visual pollution is relative from society to another, even 

within Europe.  

Some people like skyscrapers and others find them disturbing. The same rule applies 

for wind farms. “In fact the rejection of wind power on the ground of “aesthetic 

landscape pollution” is an extreme case of standards gone awry”. (Scheer 2007) 

2.3.2 Sound: 

Wind turbines can cause two different types of noise: mechanical noise from the 

nacelle (gearbox, generator and other mechanical components) and aerodynamic 

noise from rotor blades. The main distinction concerning measurements of noise is 

made between sound emission and sound immission. The sound emission is the 

sound that the turbine emits.  

The value for sound emission that the manufacturers declare, and that is used to 

calculate sound levels at different distances from the turbine, is the sound emission 

from the centre of the rotor when the wind speed is 8m/s at 10m above ground, for a 

turbine sited in an open landscape with roughness class 1.5 (roughness length 0.5) 
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The sound immission is the value that is measured (or calculated) at a specific 

distance from the turbine. (Wizelius 2007) 

 

 

Figure2.1:  Decibel Chart.                                                           Source: (GWEC n.d.) 

 

If the sound emission and the hub height are known, the sound immission at different 

distances from the turbine can be calculated. The sound is measured in dBA   

(decibel A), which is an A-weighted sum of sound with different frequencies, 

adapted to the human‘s ear sensitivity for sound of such frequencies. The unit dBA 

gives a measure of the sound that the ear registers. Normal speech has a sound level 

of 65dBa, a modern refrigerator 35-40 dBA, a city street about 75dBA, a discotheque 

around 100dBA and a quiet bedroom 30dBA.(Figure 2.1) The level of sound 

emission from a turbine is decisive for the permissible distance to neighbouring 

houses (table 2.2). In modern turbines noise from machinery has been eliminated. 

The aerodynamic swishing noise has the same character as the rustling of leaves or 

other wind induced noise. Turbines with variable speed rotate slower in low winds 

and the noise level is lower than the background sound level at almost all wind 

speeds. (Wizelius 2007) 

Table2.2: Sound level from wind turbines / distances (m)* 

 

 

Emission 

45dBA 40dBA 35dBA 

105dBA 350m 575m 775m 

100dBA 200m 350m 575m 

95dBA 120m 200m 350m 

* (Wizelius 2007) 

Immission 
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The impact on flora and fauna depends on the types of vegetation and animal life in 

the area. So it will not be examined here, as there is no general rule about this issue 

that can be applied. 

2.4 Subsidies: 

Renewable electricity sources are arguably the only candidate for passing most of the 

criteria of the sustainable backstop supply technology (Table 2.3), except perhaps for 

the aspect of financial affordability when compared to the present low prices (which 

is not the same as low costs) of fossil and nuclear power.  

 

For example, photovoltaic power from the sunlight is unlimited as long as the earth 

circles the sun, but is expensive to collect and convert and to bridge intermittent 

supplies. Several other renewable power resources (wave, tidal, wind, small hydro, 

and biomass) experience similar setbacks. 

  

However, the backstop
14

 property of being unlimited is reserved to only a subclass of 

the renewable sources. The concentrated renewable sources (hydro, biomass) are 

limited in supply on this finite earth, and their use is competitive to other ends. But, 

as it was explained they are out of the scope of this study. The unlimited sources are 

provided as flows from the sun (light, heat, wind).  

 

These flows are known to be diffuse, fluctuating, intermittent, sometimes non- or 

badly predictable. Collection and conversion of the flows require significant 

investments, and because they are not available at command, they need feed-forward 

control, storage facilities, and make-up and back-up power supplies delivered by 

other capacities (in the coming decades mostly natural gas-fired) (Verbruggen 2008) 

 

In 2001 energy scholar André de Moor presented a calculation of annual subsidies in 

the amount of US$244 billion, of which US$ 53 Billion were for coal, US$ 52 for 

petroleum, US$ 46 billion for natural gas, US$ 48 billion for electricity, US$ 16 

billion for nuclear energy, and US$ 9 billion for using renewable energy. (Scheer 

2007) 

So it is not only renewable energy that needs to be subsidised as is always the claim. 

The problem with subsidies for fossil fuels and nuclear energy is not only that they 

are not fairly distributed among different resources of energy but the main issue is 

                                                           
14 Backstop resources theory states that as a heavily used limited resource becomes expensive, 

alternative resources will become cheap by comparison, therefore making the alternatives 

economically viable options. In the long term, the theory implies faith that technological progress will 

allow backstop resources to be essentially unlimited, and that need will cause the development of new 

technologies to become cost effective. (Wikipedia, Backstop resources :Wikipedia 2010) 
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that these subsidies are themselves a barrier against the penetration of renewable 

energies into the energy mix as they cannot compete with other sources of energy. 

Table 2.3: Evaluation of renewable electricity sources on the criteria of sustainable backstop 

supply technology* 
 

Criteria Renewable electricity sources performance 

Unlimited 

Renewable energy supplies are global and eternal when derived directly 

from the available natural flows (solar radiation, light, wind, currents). 

Hydro and biomass sources for electricity supply are more limited mainly 

because of competition with other ends (nature conservation, water supply, 

food production, preserving living areas, conversion to transport fuels, 

etc.). 

 

Democratic Decided 

More than half of the renewable electricity generation is to be developed in 

a distributed way. A large part of this can be invested and owned by end-

users or by cooperatives of end-users. The power of centralized units will 

decrease. 

Globally accessible 

Renewable energy is available all over the globe. Some regions have more 

luck with some sources, and other regions with other sources. The scale, 

complexity, diversity, security, safety, of renewable energy technologies 

make them accessible for all people in the world. 

The poorest areas in the world (Africa, Latin America, Asia) own vast and 

diverse renewable resources that should be beneficial when the efficiency 

and renewable technologies of the future are developed. 

Environmental benign 
Except for large-scale hydro and non-sustainable biomass, the 

environmental impacts of renewable energy are minor.  

Low risk 

Except for large-scale hydro and non-sustainable biomass (that could be 

aggravated by genetic modification techniques), the risks of renewable 

energy are low and manageable by the human species. 

Affordable 

The wealthy societies of the world can afford the development and full 

implementation of renewable energy sources. True that people and 

societies, addicted to faulty low-priced fossil fuels and nuclear power 

(rolling of the high externality costs), are reluctant to start the transition and 

conversion to a sustainable energy system. Nevertheless, the affordability 

of an almost full transition to renewable power sources is subject of 

concern. 

*Source : (Verbruggen 2008) 

 

From previous comparison, the study aims to align itself with the views that argue 

that technologies such as solar, wind, and small-scale hydropower are not only 

economically viable but also ideal for rural areas. RETs are cost-competitive with 

conventional energy sources in applications such as solar water heating, off-grid 

electrification with solar photovoltaics (PV), small-scale biomass power generation, 

biofuels, grid-connected and off-grid wind power, small hydropower, geothermal 

power, and methane utilisation from urban and industrial waste. (J. P. Painuly 2001) 
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3. Energy Profile in Egypt: 

 

The energy sector in Egypt is managed through two different ministries, The 

Ministry of Electricity and Energy (MOEE) and the Ministry of Petroleum (MOP). 

(Georgy and Soliman 2007) 

 

Fossil fuels, in addition to hydropower and non-commercial fuels as firewood, 

agriculture wastes and dried dung, are considered the main energy resources in 

Egypt. Petroleum fuels, especially oil and natural gas, are the most important energy 

sources for Egypt at present and would be for many years to come. (NREA 2001) 

 

The domestic prices of all energy forms are still below the economic level, except the 

price of gasoline. There are major uncertainties associated with the supply of energy 

resources, and it is expected that Egypt may become in the near future an energy 

importing country, if no new discoveries are added. The management of the energy 

sector in Egypt is still polarized; petroleum, natural gas, electricity and nuclear 

aspects are each managed separately, thereby making it difficult to speak of an 

overall energy sector in the country. (Khella 1997) 

 

3.1 The Electricity Sector: 

 

The Egyptian Electricity Holding Company (EEHC) is part of the administrative 

structure of the MOEE, and is the basic distributer of electricity in Egypt.  

 

According to the annual report of the EEHC, it describes its main role to coordinate, 

supervise, monitor and follow-up its affiliated companies activities in the fields of 

generation, transmission and distribution of electric energy in order to improve and 

develop the technical, operational and financial performance of the companies to 

achieve the main goal of optimizing the use of all resources and maximizing the 

profit.  

 

Now EEHC has sixteen affiliated companies (six generation, nine distributions and 

the Egyptian Electricity Transmission Company). EEHC coordinates between the 

companies as an Integrated Economic Unit that can afford to provide a self financing 

portion for its future plans.  During the last Fiscal Year 2008/2009; the peak demand 

reached 21330 MW and energy generated 131040 GW/h. The availability rate of 

power plants reached 88.5% in line with international norms and standards. 
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Figure 3.1: Unified Power System in Egypt (MOEE 2009) 
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Figure 3.2: Yearly Peak Load Development in Egypt (MW) (MOEE, Annual Report 

2008/2009) 

 

EEHC supervises the implementation of the sixth five year plan (2007/2008- 

2011/2012) to meet the expected average annual growth rate of demand of 6.38% by 

adding a generation capacity of 7750MW. EEHC sets the seventh five year plan 

(2012/2013-2016/2017) based on expected average annual growth rate of demand of 

6%, which entails adding a generation capacity of 11100 MW. The number of 

customers increased from million 4.5 in early eighties to million 24.7 in 

FY2008/2009. (MOEE, Annual Report 2008/2009)  

 

 

 

 
Figure 3.3: Peak load curve in Egypt 2007/2008-2008/2009 
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In March 2010,  the government of Egypt discussed with representative of Arab 

financing funds
15

 the possibilities of contributing in financing the five year plan        

(2012-2017) with total investments of 25 billion US$ to generate 11850 MW. 

(Alhayat 2010) . The Abu Dhabi fund for development has previously agreed to 

support financing part of  the 2007-2012 five years plan in electricity sector in Egypt        

with 50 Million US $, an investment that should help the country to support the 

increasing demand . (Nasr 2010)  

 

 

 
Figure 3.4: Percentage Share of the Installed Capacity of Each Type of Power 

Generation at the End of the Sixth and Seventh Five Year Plans. (MOEE, Annual 

Report 2008/2009) 

 

 

In pursuance of its reform agenda, the Egyptian government has set an ambitious 

renewable energy program to generate 500 MW of solar energy, 600 MW of wind 

power, and 600 MW of hydroelectric power by 2017. Egypt is building a new hybrid 

power plant – the Integrated Solar Combined Cycle power plant - at Kureimat as a 

BOOT project, which will have 30 MW of solar capacity out of a total planned 

capacity of 150 MW. The World Bank will provide a $327.57 million financing 

package from its Global Environmental Facility which will offset the cost difference 

between the solar capacity and thermal capacity. Egypt has also built a wind farm at 

Zafarana that has been operational since 2004. A Netherlands-funded project is also 

building 60 MW worth of wind power units in the Suez Canal area. Egypt is also 

working with nuclear power. It has a 22-MW nuclear research reactor at Inshas in the 

Nile Delta, built by INVAP S.A. of Argentina, which began its operation in 1997. In 

March 2008 Egypt also signed an agreement with Russia to assist in building Egypt‘s 

first 1,000-MW nuclear plant at al-Dabaa. (EIA 2008) 

                                                           
15

 At the meeting were the representatives of the OPEC fund, the Saudi fund for economic 

development, the Arabic fund for economic and social development, The Kuwaiti fund for economic 

and social development, Abudhabi fund for development and Islamic Bank for Development. 
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Table 3.1: Energy Generated and Purchased (Gwh) in Egypt by Type and 

Technology (MOEE, Annual Report 2008/2009) 

 

Item 2007/2008 2008/2009 Variance % 

Production Companies 

Steam 53076 56165 5.8 

Gas 9361 2767 (70.4) 

Comb. Cycle 33345 42966 28.9 

Total Thermal* 95782 101898 6.4 

Hydro 15510 14682 (5.3) 

Total production 

companies 
111292 116580 4.8 

Wind (Zafarana) 831 931 12 

Isolated Plants(th) 350 271 (22.6) 

Purchased from 

IPPs(th)
16

 
14 17 21.4 

BOOTS(th) 12642 13241 4.7 

Grand Total 125129 131040 4.7 

* Energy produced includes commissioning tests 

 

 

 
 

Figure 3.5: Percentage of Energy Generated and Purchased (Gwh) in Egypt by Type 

and Technology (MOEE, Annual Report 2008/2009) 

 

                                                           
16 Power purchased from industrial plants self generation (IPPs) year 2008/2009 as follows: 

Petrochemical (6.2 GWh), Carbon Black (4.3GWh), Medallek and Medor (0.1 GWh) and Talkha 

Fertilizer (6.4 GWh). 
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Within the framework of the Energy Strategy of Egypt, the strategy of the power 

sector has focused on the diversification of the use of fuel resources, promoting the 

use of renewable energy and rational use of conventional energy resources.  

• Egypt is endowed with abundance of wind energy resources especially in the Suez 

Gulf area, which is considered one of the best sites in the world due to high and 

stable wind speeds. 

• The West of Suez Gulf Zone holds some of the most promising sites to construct 

large wind farms due to high wind speeds, which range between 8-10 meter/second 

in average and also due to the availability of large un- inhabited desert area. 

• Also, there are other promising sites with wind speeds in the range of 7-8 

meters/second in the East and West of river Nile near Beni Sweif and Menia 

Governorates and El-Kharga 0asis in New Valley Governorate. 

• EEHC cooperates with NREA, through the following: 

1) Generation planning, taking into consideration the contribution of renewable 

energy. 

2) Network planning to ensure the capability of power transfer from renewable 

projects. 

3) Purchasing energy generated from wind farms at reasonable prices to encourage 

the use of renewable energy. 

Details of Wind energy systems as well as solar energy applications in Egypt will be 

dealt with in details in Chapter five. 

 

3.2 Fossil fuels: 

 

3.2.1 Oil: 

 

In 2000, the structure of the Egyptian petroleum sector was amended through 

separating the activities of the natural gas and petrochemicals from the activities of 

the Egyptian General Petroleum Corporation, and establishing a strong entity for 

each of them, in addition to focusing the attention on Upper Egypt through 

establishing an independent entity.  

 

After adding the activities of the mineral resources to the duties of the Ministry of 

Petroleum and establishing the Mineral Resources Authority on the 14
th

 of October 

2004, the petroleum sector now consists of five strong entities cooperating and 

integrating to make the best use of   petroleum and mineral resources wealth. They 

are: The Egyptian General Petroleum Corporation, The Egyptian Natural Gas 

Holding Company, The Egyptian Petrochemicals Holding Company, Ganoub El-

Wadi
17

 Holding Company and The Egyptian Mineral Resources Authority. 

(Petroleum n.d.) 

 

                                                           
17

 Ganoub El- Wadi in Arabic means south of the valley and it is used in reference to Upper Egypt. 
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The industrial process heat (IPH) consumes more than 60% of the total industrial 

energy consumption distributed among the different types of industry.  

 

Gas oil total energy and process heat (PH) demand is expected to increase from 

about 1.9 MTOE in 1995 to about 2.5 MTOE in 2012. Fuel oil total energy and PH 

demand is expected to increase from about 3.6 MTOE in 1995 to about 5 MTOE in 

2012. Meanwhile, natural gas total demand is expected to increase from nearly about 

3.1 MTOE in 1995 to about 5.5 MTOE in 2012, the corresponding figures for PH 

demand are 1.6 MTOE in 1995 to about 2.8 MTOE in 2012. (URC 2001) 

 

Egypt is a significant oil producer and a rapidly growing natural gas producer. The 

country‘s first liquefied natural gas (LNG) export terminal began operation in 

January 2005. Suez Canal and Sumed Pipeline are strategic routes for Gulf oil 

shipments, making Egypt an important transit corridor. (EIA 2008)  

 

Egypt's oil production has continued to decline from its 1996 peak of 922,000 barrels 

per day (bbl/d) of crude oil. In 2007, Egypt produced 664,000 barrels of oil per day 

(bbl/d) continuing its fall from a high of 950,000 bbl/d in 1995. Yet having 

consumed 653,000 b/d in 2007, production was sufficient to prevent Egypt from 

becoming a net importer of oil as some had predicted. Production and consumption 

of natural gas continue to rise with a total of 1.9 trillion cubic feet (Tcf) produced 

and 1.3 Tcf consumed in 2006, making Egypt a net gas exporter. (EIA 2008) 

 

 

 

 
 

Figure 3.6: Egypt‘s Oil Production and Consumption (EIA 2008) 
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3.2.2 Natural Gas: 

 

Due to major recent discoveries, natural gas is likely to be the primary growth engine 

of Egypt's energy sector for the foreseeable future. Egypt's natural gas sector is 

expanding rapidly with production having increased over 30 percent between 1999 

and 2007. In 2006, Egypt produced roughly 1.9 trillion cubic feet (Tcf) and 

consumed 1.3 Tcf of natural gas.  

 

According to the Oil and Gas Journal, Egypt‘s estimated proven gas reserves stand 

at 58.5 Tcf, or roughly 1 percent of world reserves. With the continued expansion of 

the Arab Gas pipeline, which increased its exports to roughly 68 bcf during fiscal 

year 2006 from 8 bcf in 2003, Egypt is on its way to becoming a leading supplier of 

natural gas throughout the Mediterranean region. The electricity sector has the 

largest share of natural gas consumption at 58%, followed by the industrial sector 

with 26%. The government is encouraging households, commercial premises and 

industries to consider natural gas as a substitute for costlier and more polluting fuels. 

In January 2008, the World Bank approved loans for the Natural gas Connections 

Project, which serves to switch consumption of liquefied petroleum gas (LPG) to 

natural gas through investment in new connections and further expand natural gas 

use in densely populated low income areas. (EIA 2008) 

 

Egyptian Natural Gas Company (Gasco) was established in 1997 to manage, operate 

and maintain the national gas grid and its facilities. The Egyptian Natural Gas 

Holding company (EGAS) guides the development strategy. 

 

 In 2000, the Egyptian government decided to allocate one third of the then proven 

reserves for domestic market requirements for 25 years, the second third for strategic 

purposes, and the remaining third, plus most gas discoveries from 2001 onward, for 

export.  

 

Major foreign companies involved in natural gas exploration and production in Egypt 

include BG, BP, Eni, and Shell. Apache is also a producer of natural gas in the 

Western Desert. Egypt's Minister of Petroleum declared in mid-2008 that no new gas 

export contracts would be made until 2010 in response to popular pressure against 

the terms of the country‘s current LNG and gas export contracts (particularly that 

with Israel), which were signed when prices were significantly lower than they are 

today. (EIA 2008) 
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3.3 Nuclear Energy in Egypt: 

 

Egypt had postponed its nuclear activities, like many other countries who became 

sceptic about nuclear activities after the Chernobyl accident in 1986. However, the 

increasing demand on energy made it recently decide to engage in an ambitious 

nuclear energy project. 

 

Although no nuclear-power reactors for commercial electricity generation in Egypt 

have yet been built, there are two research reactors used for experimental nuclear-

physics research. One of them is an operating 2MW water-moderated reactor. The 

other is a 22 MW reactor used for isotopes production as well as for experimental 

nuclear and reactor physics research. These reactors are located in the nuclear 

research centre at the Inshass site, 40 km northeast of Cairo. (Salama 2003) 

 

  

Now Egypt has a plan to establish 4 nuclear power plants by the year 2026
18

 with the 

first starting its operation in 2019. The aim is to be able to produce 4 TWh/y from 

nuclear power. (MENA, Egynews.net 2010)  

 

In December 2009, the Minister of Electricity declared that the government will 

announce the chosen place of the first nuclear power plant before the end of the year. 

(MENA 2009). However till May 2010 no decision was made yet. It was suggested 

to establish the first nuclear power plant on the Mediterranean coast next to al Dabaa 

city. The government is reluctant to announce the place after some business circles 

claimed that choosing such a place will harm tourism activities in that area. Should 

the announcement of the location of the first nuclear power project be delayed, the 

whole nuclear programme will be questioned.  

 

3.4 Prediction of Energy Consumption: 

 

The following forecasted reserves and production estimates are based on the work 

presented in a study prepared by the Organization for Energy Planning (OEP) and 

other institutions. In case of the most probable scenario of GDP annual growth rate 

of 5%, Egypt will consume the crude oil forecasted total production including the 

share of foreign partners as per the two following cases (Georgy and Soliman 2007): 

- If current proven reserves will increase annually by 5%, and based on 10% reserves 

depletion rate, Egypt will start to have a deficit between production and consumption 

of oil starting from 2013/14; and in order to satisfy local consumption by 2021/22, 

Egypt will need to import about 20 mtoe. 

- If there is no more addition to proven reserves, and based on 10% reserves 

depletion rate, Egypt will start to have a deficit between production and consumption 

                                                           
18

 In previous news reports,  the minster of electricity and energy was quoted to say that the time 

frame for the nuclear programme was 2025.(http://www.egynews.net/wps/portal/print?params=86209) 
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of oil starting from 2010/11; and in order to satisfy local consumption by 2021/22, 

Egypt will need to import about 31 mtoe.  

 

In what concerns natural gas, a lot of debate is currently taking place. The official 

authorities are declaring that the total production figures including the share of 

foreign partner will be exceeding the local consumption until the year 2021/22. 

 

For RE future production, it is estimated to meet 3% of electricity demand by the 

year 2010, which is valued at about 0.95 mtoe, while it should meet 7% of electricity 

demand by the year 2021/22 amounting to 2.9 mtoe. 

 

Hydropower and coal have no significant potential increase. 
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Figure 3.7:   Percentage of Energy sold by Purpose of usage in Egypt (MOEE 2008/2009) 

 

The considerable growth in household loads in comparison with industry during year 

2008/2009 was due to international economic crises which affected industrial 

demand in addition to the widespread use of domestic appliances especially air 

conditioning in household. (MOEE 2008/2009) 

 

 
Figure 3.8: Growth in household loads in Egypt in comparison with industry 

during the year 2008/2009 in million MWh. (MOEE 2008/2009) 
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4. Environment in Egypt: 

 

 

4.1 Structure: 

 

In June 1997, the responsibility of Egypt's first full time Minister of State for 

Environmental Affairs was assigned as stated in the Presidential Decree 

no.275/1997. According to the Law 4/1994 for the Protection of the Environment, 

the Egyptian Environmental Affairs Agency (EEAA) was restructured with the new 

mandate to substitute the institution initially established in 1982. At the central level, 

EEAA represents the executive arm of the Ministry. (M. EEAA n.d.)  

 

The environmental agency is weak, and has less power in comparison with other 

ministries that can influence environmental issues such as the Ministry of Petroleum, 

(Bell 2000) due to the legal status of the Ministry headed by a ―Minister of State‖. 

 

Although the administrative structure of the government results in a weak situation 

of the Ministry of Environment in comparison with other ministries, the Ministry 

assume a big role in guaranteeing licences for new projects after assessing their 

environmental impact. The Ministry agreed in the beginning of 2010 to issue licence 

for 84 touristic projects after reviewing their Environmental Impact Assessment 

studies. (AlAhram 2010)   

 

4.2. What does the word “environment” mean for Egyptians? 

 

The level of concern among non-elite, non expert Egyptians about the environment 

and pollution issues is high, and partly overlaps with the concerns of experts. 

Egyptians are preoccupied with garbage, sewage, and clean streets, followed by air, 

water, and noise pollution. Global issues such as the ozone layer, the protection of 

nature, or global warming are not much on people‘s minds. The major metaphor is 

not nature but ‗cleanliness‘. Pollution is considered equivalent to dirt, and the 

metaphor of cleanliness is central to the understanding of environmental pollution in 

Egypt. Egyptians extend the image of dirt to the moral sphere, and cite ‗moral 

pollution‘ ranging from boys teasing girls in the street to more serious criminality. 

(Hopkins and Mehanna 2003) 
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The rapid increase in the growth of population, lack of sufficient public facilities, 

urbanisation and industrialisation processes, especially in developing countries, have 

led to uncontrolled growth and severe environmental deterioration. (Khoder and 

Hassan 2008) 

 

Environmental studies in Egypt had shown that people are concerned about pollution 

because of its impact on health. People were most concerned about the effect of air 

pollution on health, followed by water pollution, and noise pollution. (Hopkins and 

Mehanna 2003) 

 

Although one would assume public awareness about environmental issues in Egypt is 

not yet developed, it was proved that when it comes to daily activities, people are 

very sensitive and can get mobilized very efficiently against any project that might 

harm the environment.  

 

The project of EAgrium, a Canadian consortium who tried to build a large fertilizer 

complex in Ra‘s al-Barr, is an example. In this specific case people demonstrated 

against the project. Even if the motivation in Ra‘s al-Bar was to preserve the tourism 

industry in the city and not a direct concern about the environment as such, when the 

idea of relocating the plant to the cities of Suez or Port Said surfaced in the press, 

protests erupted in these cities as well.
19

 (Elmusa and Sowers 2009) . But again that 

is a local issue that people can see its negative impacts easily on their daily life. The 

lesson learned from this experience is that if the government wants to engage people 

in global environmental issues such as global warming or energy security issues, it 

should demonstrate to them the direct effect of these “global” threats on their 

“daily” life. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                           
19

 For more details about the EAgrium case , please refer to ―Damietta Mobilizes for Its Environment‖ 

(http://www.merip.org/mero/mero102109.html) 
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4.3 Energy and the Environment in Egypt:  

 

Energy activities are one of the major sources of pollution which might represent a 

threat to the ecosystem; land, water and air. Oil spills, off-shore oil exploration, and 

half of Europe‘s oil export passing the Red Sea, Suez Canal and the Mediterranean 

can all cause a threat to the environment. The total GHG emissions in Egypt were 

estimated at 137.11 Million ton of CO2 equivalent in 2004/2005, out of which more 

than 70% was emitted by the energy sector including about 35% attributed to the 

electricity sector. Several project proposals have been developed to mitigate this 

effect. Many of these proposals are being considered by the Egyptian Designated 

National Authority (DNA), who has announced in January 2007 that CDM projects 

portfolio included more than 40 projects of which 29 have been accepted and/or 

approved by the DNA. (Georgy and Soliman 2007) 

 

Egypt‘s greenhouse gas emissions have been among the fastest growing in the world, 

but the country plans to reverse that trend with the help of the recently established 

Clean Technology Fund aimed at scaling up low-carbon technologies and energy 

efficiency. Egypt is among the first countries to tap the $5.2 billion fund currently 

supported by eight governments, managed by the World Bank, and administered 

through the World Bank Group and other multilateral development banks.  

 

The country plans to use $300 million in concessional financing from the fund, 

blended with financing from the World Bank Group, the African Development Bank, 

bilateral development agencies, private sector and other sources to spur wind power 

development and introduce clean transport options—enabling the country to meet its 

target of 20 percent of energy from renewable sources by 2020.  

 

Electricity and transport contribute over 70 percent of the greenhouse gas emissions 

in the country. But Egypt— considered a leader in the region on renewable energy 

and energy efficiency—hopes to change that scenario by realizing a 7200 MW wind 

power capacity by 2020, cutting vehicle emissions in heavily populated regions 

through improved public transportation systems and making industry more energy 

efficient. Half of Egypt‘s vehicles operate in the Greater Cairo area and account for 

20 million motorized person trips a day and about 13 million tons of CO2 a year. The 

costs of the traffic congestion either economic [e.g.: wasted fuel from traffic speed 

that reaches 11km/hr sometimes (90 Minutes 2010)] or environmental (emissions 

from such traffic) have been considerable. To alleviate traffic and reduce CO2 

emissions by about 1.5 million tons a year, the government is planning six new bus 

rapid transit corridors in Cairo, and light rail transit to connect Cairo with fast-

growing suburbs. The plan also calls for replacing 613 old and polluting public 

minibuses with 1,310 large clean technology buses. (World Bank 2009) 
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Like many energy producers, Egypt sets the price for natural gas, the primary input 

to urea and ammonia plants, below those in prevailing long-term contracts.  

 

Energy-exporting countries face powerful incentives to “under price” domestic 

energy resources in order to attract investment in secondary processing industries 

such as petrochemicals, fertilizers, steel and other energy-intensive industries. Most 

foreign direct investment was earmarked for sectors related to oil and natural gas. 

Petrochemicals and fertilizers, reliant on energy inputs, emerged as two of the 

fastest-growing sectors in the Egyptian economy.  

 

The five-year plan of 2002-2007 saw industrial investments worth $9.8 billion. Egypt 

exported over $1.1 billion worth of fertilizers in 2005, and that figure more than 

doubled to $2.5 billion by 2007, according to the Ministry of Trade and Industry. 

Statistics vary widely among official sources, but some estimate that investment 

flows into the country grew steadily from $3.9 billion in 2004-2005 to $13.2 billion 

in 2007-2008. (Elmusa and Sowers 2009) 
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5. Potentials of Renewable energy in Egypt: 

 

5.1 Background  

 

In Egypt, as in all Arab countries, renewable energy development comes within the 

scope of work of universities, research centres, as well as departments within 

relevant ministries such as ministries of energy, electricity, water and environment. 

A few countries like Egypt, Jordan, Syria, Libya, Morocco and Tunisia have taken 

steps towards the formulation of policies and plans for RE development. (Chedid and 

Chaaban 2003) 

 

Egypt occupies a geographical zone between 22 and 32
0
N latitude and 25 and 36

0
E 

longitude. The Egyptian area is about 998,000 km2, only 3.5% of it can be said to be 

permanently settled, while the remainder being desert. (Hanitsch and Shata 2006) 

 

The country is characterized by particularly good wind regimes with excellent sites 

along the Red Sea and Mediterranean coasts. Sites with an annual average of 8–10 

m/s have been identified along the Red Sea coast and about 6.0–6.5 m/s along the 

Mediterranean coast. The most humid area is along the Mediterranean coast, where 

the average annual rainfall is about 200 mm. Rainfall decreases rapidly towards the 

south, and in many desert locations it may rain only once in several years. (Robaa 

2008) 

 

Egypt offers the most necessary conditions for harvesting renewable energy, like the 

wind and sun. Nevertheless, Egypt plans to begin using nuclear power - much to the 

disappointment of environmentalists. The pro renewable energy use in Egypt 

emphasize that the country could cover all of its energy needs by using renewable 

energy. Although they acknowledge the costs issue related to renewable energy, they 

argue that the recall of the nuclear project in Egypt is not the good decision to make. 

They have in mind the traditional fears from nuclear power related to atomic fuel, 

waste disposal and the added costs of even a single accident at a nuclear power plant. 

(Tawfik 2009 ) 

 

But the energy demand increases by 7 percent annually and wind and sun cannot, at 

least with the current technology and prices follow that increase. What would be 

ideal is to diversify the energy mix in Egypt and use it more efficiently, but this issue 

will be dealt with in details when the barriers of renewable energy in Egypt and 

recommendations to overcome these barriers are being discussed in chapter six. 
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The importance of renewable energy is not only for local demand. If Egypt manages 

to fill the gap between local energy demand and supply, it would be possible that the 

EU would import renewable electricity from Egypt to be able to fulfil its ambitious 

plan of drawing 20 percent of its electric energy from renewable sources by 2020. 

(Tawfik 2009 ) 

 

5.2 Wind Energy: 

 

Egypt possesses rich renewable energy resources such as hydro, solar, geothermal 

and wind. Of these, wind seems to be the most suitable renewable energy resource 

for electricity production. (Hanitsch and Shata, Electricity generation and wind 

potential assessment at Hurghada, Egypt 2008). The wind is an inexhaustible 

resource that can provide significant quantities of energy to support a country‘s 

needs. (Hanitsch and Shata 2006).  

 

During the last two decades, renewable energy has gained momentum in Egypt. 

Supported by sustained government commitment and fruitful international 

cooperation, Egypt has passed the stage of initial resource assessment and 

demonstration projects towards the planning and implementation of large scale grid 

connected projects. (GWEC n.d.) 

 

Table5.1: Total installed Capacity from wind Electricity in Egypt 

Total Installed Capacity 

Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 

MW 5 5 68 98 145 145 230 310 365 

 

Source: (GWEC n.d.) 
 

The government and partners such as the International Finance Corporation (IFC) of 

the World Bank Group have already financed 400 megawatts of wind-energy 

capacity. Another 600 megawatts of projects are in the pipeline and expect to start in 

the next two to four years. But further development has so far been constrained by 

lack of infrastructure.  

 

For that reason, the government plans to use $100-$120 million in the Clean 

Technology Fund (CTF) money to co-finance a high-capacity transmission system 

from the wind farms in the Gulf of Suez to serve heavily populated areas such as 

Cairo. Without CTF financing, such infrastructure development could be delayed 

three to five years, according to the CTF Investment Plan for Egypt. It comes with 

co-financing from the Multilateral Development Banks (MDBs) that include World 
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Bank, the African Development Bank and the IFC. Putting $300 million of 

concessional financing into the mix overall is quite a significant subsidy for 

investments that have a substantial impact on reducing greenhouse gas emissions. 

(World Bank 2009) 

 

 

Figure 5.1: wind speeds and corresponding power density at 50 meters height for several 

wind measuring stations in Egypt. (Georgy and Soliman 2007) 

 

Egypt has developed serious expertise in the operation, analysis and development of 

wind-energy systems, especially in large scale, grid connected units. In Egypt, wind 

energy is used for water pumping, electricity generation, and other applications. For 

example, the Ras Ghareb grid connected wind farm of 400 kW capacity was 

connected to the 11 kV grid in 1988. A 4.8 MW wind farm at Hurghada has been 

successfully operating since 1996, using locally-produced blades and towers. Large-

scale wind farms have started based on these demonstrations. Smaller systems were 

also developed for wind water-pumping, and hybrid wind/diesel ice-making systems. 

(Chedid and Chaaban 2003) 
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The Red Sea is not the only location in Egypt with a promising future in wind 

resources. A study evaluated the wind energy potential and electricity generation on 

the coast of the Mediterranean Sea in Egypt (Hanitsch and Shata 2006) and came 

with the following results: 

 

(1) The highest values of mean monthly wind speed of all stations occurred during 

winter and spring seasons. This can be explained by the decrease of the temperature 

during winter and spring. Such decrease causes thermal convection so that some of 

momentum of the upper air, which is moving at higher velocity, is transmitted to the 

surface layers causing the noticed increase in the mean monthly wind speeds. 

(2) For all seasons, it was noticed that El Arish has the minimum values of monthly 

wind speed. 

(3) The monthly wind speed, for all seasons, has the same trend and has pronounced 

peaks, which decrease from west along the Mediterranean coast especially from El 

Dabaa to El Arish, except in Port Said. 

 

In April 10, 2007, The Supreme Energy Council in Egypt adopted a resolution on an 

ambitious plan aiming at increasing the contribution of renewable energy to reach 

20% of total energy generated in 2020 (8% hydro &12% wind). (MOEE, Annual 

Report 2008/2009) 

 

This target will be met by scaling up wind energy capacities to reach 7200 MW in 

year 2020 producing about 31 billion kWh yearly resulting in annual fuel savings of 

about seven million ton of oil equivalent and 17 million ton CO2 emission 

reductions.  (ibid) 

 

On May 14, 2009 the Egyptian Electricity Transmission Company (EETC) issued           

a Request for Prequalification, (RFPQ), inviting independent power 

producers/developers to submit their qualifications to build, own, and operate (BOO) 

a 250MW Wind Power Plant on a predetermined site on the shores of the Gulf of 

Suez. The project company formed by the winning bidder is required to design, 

finance, build, own, and operate a wind power plant for a term of (20-25) years.       

In August 2009, 34 consortiums comprised from international developers, wind 

manufacturers and local construction companies submitted their qualifications. The 

evaluation of the qualifications has been finalized and a short list of ten consortiums 

was announced in October 2009. It is intended to have the Wind Power Project 

operational by December 2013.  
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Figure 5.2: Meteorological stations used for the Wind Atlas for Egypt (2006). The 

elevation map was derived from Space Shuttle Topography Mission 30 arc-sec. data. 

(Mortensen, et al. 2006) 
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5.2.1 Large scale projects in Egypt 

 

5.2.1.1 Zafarana wind farm 

 

During the last decade a series of wind projects were established in Zafarana, with a 

total capacity of 360 MW. The farm has been constructed and operated in stages 

since 2001, in cooperation with Germany, Denmark and Spain.  A partnership with 

Japan in 2008 added 55 MW, and an additional 75 MW in 2009. In 2007, 120 MW 

were planned in cooperation with Denmark and will be operational by 2010. All in 

all, Zafarana will host 545 MW of grid connected wind power, to become the largest 

wind farm in Africa and the Middle East. From July 2007-June 2008, 840 GWh of 

electricity were generated by the Zafarana wind farm with an average capacity factor 

of 35.5%, saving 466,000 tons of CO2. (GWEC n.d.) It is anticipated that the 

completed project will save more than 360,000 tonnes in CO2 emissions and clean 

electricity will be delivered to some 340,000 Egyptian households. (Renewable 

Energy Development 2008) 

  

 

 
 

Figure 5.3:  

Location of Zafarana wind farm (Renewable Energy Development 2008) 
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5.2.1.2 Gulf of El-Zayt 

 

 

Based on the experience of Zafarana wind farm, the Egyptian government is now 

opening up a larger area of 656 square kilometres at El-Zayt, south of Zafarana, with 

a potential for 3,000 MW of wind power capacity which will involve private sector 

investment for the first time. Wind speeds here can reach an average of 11 metres per 

second. (Wind Power Works n.d.) 

 

The developments being in the pipeline in the Gulf of El-Zayt, include a 200 MW 

project in cooperation with Germany and the European Investment Bank; a 220 MW 

wind farm in cooperation with Japan; and a 300 MW wind farm in cooperation with 

Spain. These projects aim to generate electricity for cement factories in the Suez 

area. (GWEC n.d.) 

 

On the 26th of November 2007, the Italcementi Group, through its subsidiary Italgen, 

has signed a Memorandum of Understanding in Cairo with the Ministry for Energy 

and Electricity aimed at the possibility to create a major wind farm located in the 

district of Gulf of El- Zayt, on the Red Sea coast. The agreement, which is part of the 

Egyptian energy plan for the development of renewable energies, will result in one of 

the largest wind plants, cutting CO2 emissions into the atmosphere by around 

500,000 tons per year. 

 

 

According to the Memorandum of Understanding, the Italcementi Group will assess 

a project for the possibility to create a wind farm in Gulf of El-Zayt which, can reach 

at subsequent stages an installed power of 400 MW, giving life to one of the greatest 

wind power stations so far. (Italcementi 2007) 

 

In November 2009, Egyptian Minister of Electricity and Energy, signed a contract 

advisory services to implement this project with net worth 30 million pounds and the 

duration of implementation of 78 months, pointing out that the station is one of the 

projects of the  five-year plan from 2007 to 2012. This plan aims for the electricity 

sector to  contribute to renewable energy 20% of electricity production by the year 

2020  ,of which 12% of wind power, which will add 7200 megawatts to the grid  . 

During the ceremony, the Minister said that the tender for the supply and installation 

of turbines to the project will be concluded during the first quarter of 2010 to be able 

to sign the contract for supply and  installation of turbines in the last quarter of the 

same year.  
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If everything goes according to schedule, the operation should start in August 2012, 

and the energy produced from this project  will amount to about 790 gigawatts per 

year . 

 

He pointed out that the project should be able to save about 180 thousand tons of oil 

annually, and contribute to reducing carbon emissions by nearly 430 thousand tons. 

(Gaballah 2009) 

 

In March 2010, Egypt signed two loans agreements worth 530 million dollars to 

contribute to the initial financing of two projects. The first worth 100 million dollars 

with the help of the Kuwait  Fund for Development to build steam power plant 

project in Ain Sukhna. The second agreement aims to establish the wind farm in the 

Gabal El Zeit with a 432 million dollars loan provided by the Japanese government 

the wind farm‘s starting capacity will be 220 MW. The loan‘s interest from the 

Japanese government is 0.3% with Grace Period 10 years and repayment period of 

40 years. (AbdelKarim 2010) 
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5.3 Solar Energy: 

 

Knowledge of the local solar radiation of an area is very important for many 

applications, such as atmospheric energy-balance studies, analysis of the thermal 

load on buildings and solar-energy collecting systems in that area. In Egypt, sunshine 

data are obtained from the Campbell–Stokes recorder. This instrument provides a 

record of bright sunshine, i.e., sunshine bright enough to burn or scorch a standard 

card upon which rays from the sun have been focused by the glass sphere of the 

recorder. (Robaa 2008) 

 

Studies have shown that Egypt has a high content of solar radiations all over the year 

available for RETs. (EL-Shimy 2009) . The annual global solar radiation is between 

900-2600 kWh/m
2
. (URC 2001) . Egypt has more than 3600 hours of sunshine per 

year, compared with 3000 hours in the Mediterranean region and only 1600-2400 

hours in Northern Europe. (Lamei, Zaag and Munch 2008) 

 

                                      Figure 5.4: Solar Atlas of Egypt (Global) 
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5.3.1 Solar thermal Water Heating: 

 

In Egypt 200,000 units domestic solar water-heaters (DSWH) are in operation, 

saving annually around 80,000 TOE (Chedid and Chaaban 2003) and about 190,000 

Tons CO2. (URC 2001) 

 

According to available data only two projects, owned by two different ministries can 

be used for demonstration of Solar Process Heat in Egypt. The main subsystems in 

these projects are Solar Water Saving System, Waste Heat Recovery System and 

Meteorological Data Acquisition System. The first project is owned by the Ministry 

of Agriculture and saves about 345TOE/yr and 900 ton CO2 / year. While the other 

project, owned by the Ministry of Industry, saves 565TOE/yr and 4800 ton CO2 / 

year. (URC 2001). What is important here is to notice that both projects were 

established with the help of the USAID.
20

 

 

5.3.2 Solar thermal electricity generation 

 

Similarly, the two feasibility studies performed for the first ISCCS
21

 plant at 

Kuraymat were funded by foreign aid in 1997
22

. (URC 2001) It is the only advanced 

solar thermal power plant in the region and in Egypt implemented by the New and 

Renewable Energy Authority (NREA) with financial support from GEF. (Chedid and 

Chaaban 2003).  

 

The plant has a capacity of about 150 MW, combining a conventional fossil fuel 

portion of about 120 MW and an input from solar sources of about 30 MW. When 

own consumption of 5.3 MW is deducted, the net overall plant capacity becomes 

145.7 MW. The total net energy produced by the plant is expected to be 984 GWh 

per year, which includes the solar contribution of 64.5 GWh per year. This 

corresponds to a solar share of 6.6% percent of the total annual energy produced by 

the plant operating at a full load. The primary fuel for the conventional fossil fuel 

portion will be natural gas supplied at the site by the Egyptian Natural Gas Holding 

Company. The project‘s financing is structured as the following (USD – Millions: 

Government of Egypt, $59.12, World Bank‘s Global Environment Facility $50.00 

Japan Bank for International Cooperation (JBIC) $92.33, with total budget of 

$201.45. (Feller 2006) 

 

 

                                                           
20 United States Agency for International Development (USAID) 

21 Integrated Solar Combined Cycle System  
22 The Fund was provided by INTERSUDMED project for ―Renewable Energy Electricity Generation 

in the Southern Mediterranean‖. 

http://www.egas.com.eg/
http://www.egas.com.eg/
http://www.egypt.gov.eg/english/
http://www.gefweb.org/
http://www.jbic.go.jp/english/
http://www.google.com/url?sa=t&source=web&ct=res&cd=1&ved=0CBgQFjAA&url=http%3A%2F%2Fwww.usaid.gov%2F&rct=j&q=USAID&ei=J1jpS-K2B5T7OfWcxIsL&usg=AFQjCNEEovS6i5wNYVS0PBCaj6KuPLK6xg
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5.3.3. Photovoltaic Systems: 

 

The analysis of the collected meteorological parameters ensures the compatibility of 

Egypt‘s meteorological conditions with the safety operating conditions (SOC) of the 

PV-modules. (EL-Shimy 2009) 

 

The PV projects in Egypt have a total capacity of 2 MW including: (1) more than 10 

water-pumping projects with capacities varying between 2 and 10 kWp; (2) a 200 

kWp central electrification system for a land reclamation farm at Owinat; and (3) a 

remote-village electrification project with a total capacity of 28 kWp serving 20 

households with street lighting and water pumping. (Chedid and Chaaban 2003) 

 

The results of an energy production analysis show that the minimum value of 

renewable energy production of 24.202 GWh/ year occurs in Safaga, and its 

maximum value of 29.493 GWh/year occurs in Wahat Kharga. Also, the minimum 

value of PV power plant capacity factor of 27.6% occurs in Safaga, and its maximum 

value of 33.7% occurs in Wahat Kharga. The average values of energy production 

and capacity factor all over the sites are found to be 26.35 GWh/year and 30.09%, 

respectively. (EL-Shimy 2009) 

 

But in general terms the status of PV applications in Egypt can be grouped into four 

categories: Remote/ professional services (telecommunication, railroad, navigation, 

and aids); donor assisted applications (mostly water pumping & treatment); private 

sector applications (advertisement boards & small farms); governmental applications. 

(Similar to what was discussed in the thermal electricity generation part). (URC 

2001) 

 

For water pumping, studies found it is efficient to use PV-battery systems for water 

pumping in remote areas in Egypt such as the East Owienat area. The cost of the 

water unit pumped by PV systems is much less than that pumped using diesel 

systems. However, it has to be noted that the water cost was found to be more 

sensitive to the PV cell‘s prices than the life-time periods. (Mahmoud and Nather 

2003). The largest PV project in Egypt and Africa was built to the west of Abu 

Simbel, 3.50 km in the deep desert. It is a PV system of power 250 kW built in 1991 

in cooperation with the Italian Government for ground water pumping for irrigation 

of 7000 feddans (hectare=2.38 feddan) in the arable area of East Owienat, with other 

types of renewable energies (wind and solar thermal). (Shaltout 1998) 

 

The results of studies done in Egypt confirm that the financial analysis ensures a 

good profitability of PV power plant for all the considered sites in Egypt. This was 

concluded through evaluation of several financial indicators such as IRR-assets, IRR-

equity, equity payback, net benefit–cost ratio (BCR), NPV, and energy production 

cost (EPC). (EL-Shimy 2009)  
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Some locations in Egypt might be suitable for the photovoltaic applications and 

manufacturing in the same time. In the case of Lake Nasser, in the south of Egypt, the 

nominal annual energy flux is found to be more than 2500 kWh/m
2
. It is surrounded 

by a large installation area from Aswan to Abu Simbel on the western bank of Lake 

Nasser, which is flat and not populated. This makes it a good location for 

photovoltaic manufacturing in Aswan, because of the availability of essential raw 

materials such as sand, which is necessary for construction, manufacturing glass and 

silicon cells on a long-term basis. Iron is also available in sufficient amounts near 

Aswan. And, finally, plastics are clearly available from petro chemical industries 

associated with the production of oil which in this case should be reserved for such 

important needs. (Shaltout 1998) 

 

From the environmental perspective, significant amounts of GHGs are reduced by 

installing PV power plants to replace conventional generation by solar electricity 

generation. The maximum value of GHGs reduction is 14,538 tCO2 occurs in Wahat 

Kharga, its minimum value is 11,930 tCO2 occurs in Safaga, and its mean value is 

12,991.1. Similarly, the maximum number of not consumed crude oil barrels is 

30,187 occurs in Wahat Kharga, its minimum value is 24,771 occurs in Safaga, and 

its average value is 26,974.83 crude oil barrels. Therefore, Wahat Kharga site offers 

the best environment from the point of view of techno-economical feasibility, and 

GHG reduction for installing the considered 10MWgrid-connected PV power plant. 

The placement of 10MWPV-grid connected power plant at Wahat Kharga offers the 

highest profitability, energy production, and GHG emission reduction, while, Safaga 

offers the lowest profitability, and energy production values. Therefore, it is 

recommended to start building large-scale PV power plants projects at Wahat Kharga 

site. (EL-Shimy 2009) 

 

Another example is the usage of solar energy in sea water desalination plants in 

Egypt. The importance of such an application will increase in the future with the 

problem of shortage of water that Egypt faces currently and might increase in the 

future due to population growth and disagreement among the river Nile basin 

countries in the last few months about Egyptian and Sudanese share from the Nile. 

 

Ethiopia is providing Egypt with 80% of ―its‖ water resources. (A.Zaid 1998) . To 

add to the problem of Egyptian dependency on foreign sources for ―its‖ water, 

rainfall in Egypt is negligible, occurring mainly along the Mediterranean coast in 

winter (200mm/yr). In addition to its annual quota of 55.5km³ from the Nile, Egypt 

uses 6km³ from Sudan‘s quota, as Sudan has not yet been in a position to use its full 

allocation. Egypt would be reluctant to give up this additional supply. (Beschorner 

1992/93, 47).  
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A stressful factor for Egypt is its continuous population growth. In 2000, Egypt's 

population reached 67.9 million, making it the most populous Arab country, with 24 

percent of the Arab world's population.  In demographic terms, it was the third 

largest country in the Middle East after Turkey and Iran. In the period 1980-2000, 

the population increased by just over 24 million or 55 percent. In the period 2000-

2020, on the basis of United Nations medium variant assumptions about fertility 

rates, it is forecast to grow by 22 million or 32 percent. The fall in the growth rate 

from 2.2 percent to 1.4 percent annually is dramatic. But, in 2000-2020, it translates 

into an absolute increase of 21.8 million, only two million less than that of 1980-

2000. (Rivlin 2003).  

 

The total capacity of desalination plants in Egypt, mainly reverse osmosis (RO), is 

approximately 130,000m
3
/d, or about 1% of all domestic water usage (based on 75 

million inhabitants and 120 L/cap/d water usage; this figure excludes industrial and 

agricultural water use). These RO plants produce about 142,000 tons of CO2 per 

year. This figure was calculated assuming that the current typical specific energy 

consumption of RO plants is 5kWh/m
3
 although it can be up to 9 kWh/m

3
, due to 

increased salinity of the intake seawater and lower energy efficiency of plants. The 

total amount of produced CO2 will increase further as more water is sourced from 

desalination in Egypt in the future. If Egypt was to produce all of its domestic (non-

industrial, non-agricultural) water demand from RO desalination using fossil fuel 

(oil), this would result in about 10 million tons of CO2 emissions per year or 7.4% of 

total CO2 emissions from the consumption and flaring of fossil fuels—which shows 

that this scenario would be entirely undesirable from a climate protection point of 

view. (Lamei, Zaag and Munch 2008) 
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6. Barriers of Renewable Energy in Egypt: 
 

6.1. General observations: 

 

Several barriers that have prevented penetration of RETs, have been listed in the 

literature. These include cost-effectiveness, technical barriers, and market barriers 

such as inconsistent pricing structures, institutional, political and regulatory barriers, 

and social and environmental barriers. Some barriers may be specific to a 

technology, while some may be specific to a country or a region. (J. p. Painuly 2001) 

 

Some studies found that although certain Arab countries, including Egypt, have 

acquired intensive experience with regard to design, development, operation and 

testing of various RE systems, and have, for that purpose, developed appropriate 

human resources, institutional set-ups and the necessary infrastructures, however, the 

contribution of RE to meeting energy demand is still very low. This can be attributed 

to many factors including: 

 (1) Low awareness among both consumers and decision makers about the potential 

benefits of RE technologies,  

(2) Inadequate national institutions responsible for RE development, and lack of 

coordination among them,  

(3) Lack of coordination among national planning offices on the one side, and 

regional and international organizations operating in the respective countries on the 

other side: this often results in duplication of activities or projects not being 

sustained, 

 (4) The wrong conviction in oil producing countries about the alleged conflict of 

interest resulting from the promotion of alternative sources of energy,  

(5) The wrong conviction that the contribution of RE will never be significant in 

responding to the challenges of boosting the economic development in Arab 

countries. (Chedid and Chaaban 2003) 

 

During the 90s, Egypt had some encouraging steps in solar energy projects. As an 

example a test facility for evaluating the performance of photovoltaic (PV) solar 

generators has been implemented at the Faculty of Engineering in Port Said- Egypt. 

It was considered to be a preparation for the Egyptian PV market helping for 

propagation and harmonisation of standards. (Kamel and El-Serafy 1997).  

 

However it was not clear from available sources that any follow up to this research 

project was done. The most common probability is that the whole issue did not find 

enough encouragement from the government or private sector investors that 

researchers decided to drop the whole project. 
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The prospects for the development of the co-generation sector (generating electricity 

using both solar and natural gas) are also good, given the increased usage of natural 

gas in the industrial sector. Co-generation could significantly reduce the energy costs 

for energy-intensive industries.  

 

But the main problem for the co-generation development in Egypt is the low price of 

natural gas. The price of natural gas is subsidized by the government, and therefore 

there is little incentive for companies to invest in costly co-generation power plants. 

That is one of the reasons for example that as far as it is known, the only desalination 

plant in Egypt, which uses PV technology for energy generation, is the old RO plant 

desalinating brackish water
23

 near the Red Sea. (Lamei, Zaag and Munch 2008).  

 

However, the use of renewable energies for desalination appears nowadays as a 

reasonable and technically mature option towards emerging and stressing energy and 

water problems. (Eltawil, Zhengming and Yuan 2009) 

 
6.2 Poor Organisation of the administrative Sector 

 

6.2.1. Weak Ministry of Environment: 

 

Establishing a weak ministry of state to be responsible the development of 

environmental related issues in the international conferences and to represent Egypt, 

with the presence of some officials from the Foreign Ministry is not enough. The 

Ministry is not as powerful as other ministries such as Petroleum and Mineral 

Resources, Electricity and Energy, Trade and Industries..Etc, and they all can effect 

negatively the environment with their decisions that most of the time are taken 

without environmental background. We can include here the importance of capacity 

building in the Ministry of Environment. 

 

The enforcement of environmental related laws in Egypt is an important aspect .The 

time of closure for commercial activities in Egypt last sometimes after midnight. If 

the government is able to enforce a law where the shops can close at a definite, even 

if late time, the amount of electricity consumed, thus CO2 emissions will be reduced 

significantly especially in summer. 

 

 

                                                           
23 Brackish water is water that has more salinity than fresh water, but not as much as seawater. It may 

result from mixing of seawater with fresh water, as in estuaries, or it may occur in brackish fossil 

aquifers. (Wikipedia 2010) 

 

http://en.wikipedia.org/wiki/Salinity
http://en.wikipedia.org/wiki/Fresh_water
http://en.wikipedia.org/wiki/Seawater
http://en.wikipedia.org/wiki/Estuary
http://en.wikipedia.org/wiki/Aquifer
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In 2005 Egypt established the Supreme Council for Energy presided by the Prime 

Minister, and in important meetings by the President of the Republic. The 

environmental situation needs such a political engagement on the same level. 

Establishing a supreme council for ―Environment‖ might be a good idea for a 

country like Egypt, and it is better for the country to establish it now before it is 

forced to do so in a few years to come, when environmental issues will cause more 

pressure on the people and the government. 

 

6.2.2. Two Ministries for one Sector: 

 

As explained before, the energy sector in Egypt is managed by two ministries that are 

dependent on each other. The MOEE depends on the Ministry of Petroleum to buy 

natural gas to generate electricity, while the Ministry of Petroleum would like to see 

the MOEE becoming independent to be able to increase its exports from fossil fuels. 

Merging the two ministries in one ministry should increase efficiency in taking 

decision and avoid contradictory decisions such as exporting the gas at a time when 

it is needed for local market consumption. 

Also, here comes the importance of reorganising the priorities within ministries when 

it comes to environmental regulations and energy security issues versus the 

expansion in energy intensive industries such as cement and fertilisers. 

 

6.2.3. Division Between scientific research and Executive administration: 

 

Among the sources used for this thesis, were a lot of academic papers done by 

Egyptian researchers. One would expect with such an amount of research a bigger 

share of renewable energy, solar and wind, in the Egyptian energy mix. 

Unfortunately this is not the case. If Egypt is serious in generating 20% of its energy 

consumption from renewable energy
24

 a link should be extended between academics 

and government decision making bodies. 

 

6.3 Public awareness and participation: 

 

Moustafa Toulba, the Egyptian long-time director of the United Nations 

Environmental Program, spoke of the need to involve „the public‟ in sustainable 

development, and went on to refer to the „skill and wisdom of local people‟. He later 

noted that ―environmentally sound development plans will not succeed without public 

participation and a sense of individual responsibility‖ (Hopkins and Mehanna, 

Living with Pollution in Egypt 2003) 

 

 

                                                           
24

 Here renewable include hydro power as well. 
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An example would be the campaign in Egyptian mass media that started in 2009 

encouraging people to save energy via monitoring their home appliances to avoid 

unnecessary electrical load. It lacked two issues. Firstly it focused on economic 

personal benefit from reducing the electricity bill, and this might not work with 

everyone. It would have been better from an ―environmentally friendly‖ perspective, 

if it had used a holistic approach to explain the consequences of overload in 

electricity on the environment.  

 

It was a good opportunity that the government and NGOs should have seized to 

increase public awareness of the relation between the environment and energy 

security.  

 

The second thing is the religious aspect. Some studies found it surprising that the 

environmental movement in Egypt has rarely made use of the environmental ethics 

of Islamic law in Egypt. Focusing on personal ethics in a country like Egypt will be 

far more effective in promoting environmental conservation than a focus on laws that 

are not usually adhered to. Around 90 per cent of Egyptians are Muslims and the 

Friday prayers sermons reach a wider audience than any of Egypt‘s mass media. 

(Rice 2006) Egyptian Christians go regularly to church as well. Using the religious 

institutions in Egypt is an important factor for solving the awareness problem. This 

could be done in an official way (i.e.: during prayer gatherings on Fridays and 

Sundays) or through other unofficial ways (via social activities sponsored by 

religious institutions). 

 

Under the EEIGGR
25

, an Energy Efficiency Information Centre has been established 

in Egypt that includes a database for large consumers and provides an audit function 

for customers. EEIGGR‘s awareness program is targeted towards providing 

households with information on lighting, home appliances and building materials; 

industrial premises with information on energy efficient technologies and control 

systems, and targeting the commercial sector, in particular, office buildings, hotels, 

hospitals and schools with information on energy saving and the use of appliances 

and equipment. (GEF 2009) 

 

Awareness barriers are important to overcome if Egypt wanted to spread the use of 

renewable energy, especially for end consumer products such as DSWH systems. For 

example, it was found that awareness barriers are the main reason for the penetration 

of the DSWH systems in Egypt.  

 

 

                                                           
25 Energy Efficiency Improvement and Greenhouse Gas Reduction project is done in Egypt in 

cooperation GEF and UNDP. 
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The users awareness barriers include the poor feedback mechanism between all 

related parties, the lost of trust among high percentage of existing users due to 

technical problems and poor after sale services, false/wrong ideas about and 

information about system design and operation. (URC 2001) 

 

6.4 Financing Barriers:  

 

Among the barriers to use different sources of renewable energy is the strict idea of 

costs and revenues described as ―band of iron‖ that is holding the current energy 

system together. (Mitchell 2008) For this reason the private sector is not actively 

involved in the investments related to renewable energy projects. 

 

Renewable energy projects in Egypt depends mainly on foreign financing either via 

bilateral agreement (Japan, Germany, Denmark, Spain), regional organisations           

(African Development Bank) or International organisations (World Bank, GEF). 

 

It was explained in the thesis how new electricity projects are being funded by 

foreign institutions. Whether for feasibility studies or providing the budget for the 

implementation process, sometimes in form of loans, all depends on a foreign 

investor or financial institution. 

 

As for GEF funding, it makes up only about 1/5 of the funding contributed by other 

bilateral and international donor agencies in Egypt. While many people have 

highlighted that compared to the funds received by bilateral donors in the field of the 

environment, the GEF support is minimal and not sufficient to accomplish the 

objectives of the Rio conventions, it needs to be borne in mind that GEF is only 

supposed to finance the incremental cost of projects, not bear the full cost of reaching 

the objectives of the conventions. (GEF 2009) 

 

In 2010 the government was not able to convince the European Investment Bank 

(EIB) to help financing a power plant by providing a loan of 320 Million US$. 

(Bahnasawy, GabAllah and AbdAllah 2009). So the government is not able to 

finance its needed projects and also cannot sometimes convince other donors to 

finance them. In that specific case it was an example of how the government and 

local community living in Nowebai were willing to go ahead with the project, but a 

few businessmen, who are not living in that area but own some touristic projects, 

convinced the bank that the EIA done by MOEE was not good enough to go ahead 

with the project. (Bahnasawy, GabAllah and AbdAllah 2009) 

 

A solution for such financial barriers would be attracting new foreign investments in 

renewable energy sector. Recently a Dutch company decided to establish a research 

centre for solar energy technologies in Egypt next to its factory in the industrial zone 

in Gulf of Suez.  
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The project aims to produce polysilicon which enters as a raw material for the 

manufacture, among other things, of solar cells used to generate electricity through 

solar energy. (AlEisawy 2010). In the same month, March 2010, a German –

Egyptian company started its work in producing steel towers for wind turbines with 

an annual production capacity of 250 towers. A Spanish company is also considering 

investing in the production of wind turbines in Egypt. (Goneima 2010)  

 

It is worth mentioning that although most of the production of these factories will be 

directed towards export, they play an important role in raising awareness of 

renewable energies and in technology transfer, thus encouraging national investors to 

consider investing in such field. Exactly as the Zafarana project, which was a major 

step towards the large-scale deployment of wind power in Egypt, has contributed to 

technology transfer in terms of providing operational experience in wind power plant 

operation, as well as local assembly of the turbines. (Wind Power Works n.d.) 

 

In October 2007, The Egyptian Ministry of Environment started the second phase of 

a big project to replace 1000 old taxi vehicles with new ones as one of the measures 

to control air pollution (NOX, CO and PM) and reduce fuel consumption.  

 

This project was launched after a study done by the JAICA 
26

 and with the financial 

support of Egyptian Banks and the Ministry of Finance. (EEAA 2007) Public 

awareness campaigns have been carried out by NGOs under the EEIGGR project on 

the issues of energy efficiency and the dissemination of CFL lamps programs 

through project technical support and GEF SGP financial support. (GEF 2009) 

Similar campaigns need to be implemented in DSWH systems not only related to 

awareness but most importantly to overcome financial barriers. 

 

6.5 Reconsidering Urban Development: 

―The environmental future of the planet is closely linked to the management of our 

cities, towns and villages. …The relationship between the environment and human 

settlements is like the proverbial chicken and egg paradox. Good environmental 

governance requires good urban governance and vice versa.‖ Anna Kajumulo 

Tibaijuka, UN Under-Secretary-General and Executive Director, UN-Habitat (Goel, 

et al. 2009) 

 

The main sector of Greater Cairo area is the city of Cairo located on the east bank of 

the Nile. The other two sectors are Giza, a governorate on the west bank of the Nile, 

effectively part of Cairo city and Qualubya, a governorate north of Cairo.  

                                                           
26

 Japan International Cooperation Agency. 
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Based on 2006 estimates made by the Central Agency for Population, Mobilization 

and Statistics (CAPMAS), it appears that the Greater Cairo area, core, suburbs and 

exurbs have a population of 17,600,000. Since the 1996 census, Greater Cairo has 

added nearly 3,000,000 people. The city itself has a population of 7,800,000. Whilst 

Giza contributes nearly 5,800,000 inhabitants to Greater Cairo‘s population, nearly 

3,900,000 live in Qualubya governorate. (Sutton and Fahmi 2008) 

 

During the last decade Egypt has developed a lot of areas in Cairo suburbs as new 

settlement areas to encourage people to leave Cairo as one way to solve the 

overpopulation problem in the Capital
27

.  

With regards to human settlements in desert areas, all experiences show that there are 

usually many push-factors (motivating people to leave their old places), yet there 

seems to be no or very few pull-factors existing (motivating people to move into 

desert areas). (Goel, et al. 2009). That is maybe the case for Cairo. 

 

 The problem was that the construction of these new communities was not really out 

of Cairo. It was build next to the ring road surrounding Cairo thus making it easier 

for people to decide to move out of Cairo, but still keeping connection somehow with 

the capital, either for work or school.  

 

The result is increasing traffic problems, degrading the air quality in the capital, and 

consuming a huge amount of energy. For this unproductive activity millions of 

dollars of fuel are wasted annually. In 1986, about 56% of final energy demand was 

in the transport sector, from 46% in 1973. More importantly, the 56% share was the 

highest such level of 13 African countries surveyed by World Bank. (Elaraby 2002).  

During 2004/05 the shares of different sectors demand in final energy consumption 

were: 40.7% for industrial, 31.2% for transport and 22% for residential and 

commercial. (Georgy and Soliman 2007) 

 

Another problem is that most of these new ―compounds‖ were built for rich people 

with a western way of life. It is consistent of villas (or twin villas type) surrounded 

with a small garden and most of the time look on a golf course,
28

 a totally inefficient 

system. Although the use of water in the desert for gardens and golf courses are out 

of the scope of this study, it is needless to say how it was a wrong decision to 

develop such ―new modern cities‖ in the desert the way it was done. What is 

important for this study is the use of energy in such compounds. The normal energy 

consumption for house hold appliances is not the problem, the real issue here is the 

energy needed to cool such villas.  

 

                                                           
27

 See annex 4 for detailed map. 
28

 For an illustrated example please see annex 5. 
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Therefore a new vision and a way of construction for these compounds should be 

developed. The current situation can be described as follows: Moving out of Cairo 

was a good idea, but was done in a very inefficient and unsustainable way especially 

for water and energy consumption. 

 

The principles of sustainability make it possible for Egypt to reconsider 

development, to withdraw from western style models and to identify authentic 

visions and paths for a more adequate development –whereby circumventing many 

of the problems that western societies have to struggle with. (Goel, et al. 2009) 

 

Also related to that is the introduction of isolation techniques in the buildings in 

Egypt to save energy consumption from air conditioners.  

 

Although the concept of passive houses is suitable for cold regions, there are 

currently contacts between Egyptian and Austrian companies to study the feasibility 

of establishing the first passive building in Egypt as part of a private university 

campus. (treberspurg 2010) 

 

6.6 Natural Barriers: 

 

Egyptian deserts represent a national wealth which should be utilized to guarantee 

the right of next generations to get the benefits of these capabilities. The western 

desert - which has energy sources (solar energy), underground water, and huge 

spaces – might be the hidden wealth for Egypt, so the development of this desert 

should be directed to benefit national sustainable development plans on the long run 

by utilizing the capabilities of these deserts. (Goel, et al. 2009) 

 

Building Solar PV installations in the desert is faced by difficult problems related to 

weather. But some view the cheap labour cost in Egypt, as a positive actor that might 

help to overcome these problems and help in the cleaning of PV panels from sand 

dust accumulation. (Shaltout 1998) 

 

This applies also for wind farms. The experience from Zafarana wind farms proved 

that the wind farms in Egypt might suffer from problems uncommon in Europe for 

example, thus special techniques had to be developed. 

 

 Its location suffers from particularly harsh desert conditions such as extreme heat, 

sand storms and salty sea air. To prepare the turbines to cope with these conditions 

they were specially prepared to prevent sand from getting into the units. The rotor-

blade cleaning schedule had to be increased to three times per year. (NSF n.d.) This 

area also supports a range of wildlife and habitats, including bird migration routes 

(Wind Power Works n.d.). 
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7.Conclusion  
 

Energy security is difficult to define and the solution for it can differ according to 

each situation. The US reacted to it by trying to secure physically oil fields outside its 

political borders. The EU developed a strategy to increase the use of renewable 

energy by 2020. Developing countries lack the financial resources to follow the EU 

model, and the international community cannot allow for anarchy in using force for 

securing natural resources. 

  

Renewable energy resources are one of the answers to such a problem by providing 

energy independence from external sources. 

  

 Egypt uses much more energy per capita than other countries at a similar stage of 

development due to its abundance of energy resources and low prices, supported by 

government subsidies. Substantial reductions in energy consumption and greenhouse 

gas emissions can be achieved by improving efficiency, reducing transmission 

losses, reducing peak demand, developing renewable resources and applying modern 

cogeneration technology. (UNDP-GEF n.d.) 

   

Renewable energy resources will not be enough for a country like Egypt with its 

current population growth trend. However it is an important factor in securing the 

country‘s energy demand in the future. 

  

Some of the barriers facing renewable energy in Egypt are common in other 

countries and will be solved with the prevalence of renewable energy use worldwide. 

Other more important barriers are unique to the case of Egypt. The most important 

barriers are those related to government structure and lack of awareness within the 

population about the importance of energy security and the environment for their 

own future. A structural reform in the energy sector in Egypt is needed, and 

extensive campaigns to raise the end user awareness are also necessary. 

Reconsidering the urban development in Egypt can also help in saving a lot of 

energy used for cooling houses, especially with a global warming trend that results in 

extending the usage of air conditions during the year. 

  

The country depends mainly on foreign aid to develop its renewable energy use. 

Encouraging foreign investments in renewable energies, even for export purposes, 

will help the country to build its human resources and experts. The success of these 

foreign investments in Egypt may encourage local investments as well in the field of 

renewable energies, thus creating local suppliers for this market in the future. 
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Annex 1: 

Basic Information about Egypt: 

 

Egypt occupies a geographical zone between 22 and 32
0
N latitude and 25 and 36

0
E 

longitude. The Egyptian area is about 998,000 km
2
, only 3.5% of it can be said to be 

permanently settled, while the remainder being desert. (Hanitsch and Shata 2006) 

 

Egypt has shorelines on the Mediterranean Sea and the Red Sea, and it borders to 

Libya in the west, to Sudan in the south, and to Israel and Gaza in the east. Egypt‘s 

natural boundaries consist of more than 2,450 kilometres of coastline along the 

Mediterranean Sea, the Gulf of Suez, the Gulf of Aqaba and the Red Sea. The main 

part of Egypt is located in North Africa, while the Sinai Peninsula is considered part 

of Southwest Asia. Egypt‘s economy mainly relies on four sources of income: 

tourism, remittances from Egyptians working abroad, revenues from the Suez Canal 

and oil.  

 

As a result of significant population increase and expansion in industrial, agricultural 

and tourism activities, Egypt faces a number of public health and environmental 

problems caused by air and water pollution, and by waste. The growing population, 

which, according to some estimates, may exceed 100 million people by 2020, places 

a considerable stress on natural resources, and has been coupled with increased rural-

urban internal migration, which has tripled the urban population in Egypt over the 

last few decades. (GEF 2009)  

 

At the forefront of these natural resources stressed by the growing population is the 

energy sector, thus adding pressure to energy security and environmental issues in 

Egypt. 
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Annex 2: 

Changes in Key Indicators in Egypt 

 

Indicator 

 

Value 1990s/early 

2000s 
Value mid-2000s 

Population size 66.5 million (2000) 
81.7 million (2008) 

 

Population growth (annual) 1.8% (2000) 
1,7 % (2007) 

 

School attendance by population aged 5-24 N/A 

96% male, 94% female 

(2000–06) 

 

Literacy rate population aged 15+ N/A 

71%: male 83%, female 

59.4% (2005) 

 

GDP growth 4.5% (1997) 
7.1% (2007) 

 

Per capita GDP growth 2.6% (1997) 
5.2% (2007) 

 

Official Development Assistance $1.090 million (2001) 
$787 million (2007) 

 

Unemployment 7.9 % (1999) 
10.9 % (2005) 

 

Population living on less $1/day 23.4 % (2005) 
18.9 % (2008) 

 

Life expectancy 61 years (2000) 
71 years (2007) 

 

Birth rate 2.33 % (1997) 
N/A 

 

Mortality rate, under 5 (per 1,000) 51 (2000) 
35 (2006) 

 

Energy use (oil equivalent per capita) 683 kg (2000) 
841 kg (2005) 

 

Electric power consumption (per capita) 1,01 kWh (2000) 
1,25 kWh (2005) 

 

Number of subscribers in the electricity 

network 
N /A 

21.5 million (2006) 

 

HIV prevalence (ages 15-49) N/A 
0.1 % (2007) 

 

New registrations of passenger cars 55,470 (2004) 
200,760 (2008) 

 

Economic contribution of tourism N /A 
9.7 million $ (2006) 

 

Surface area protected for biodiversity 5.3 % (2002) 
15 % (2008) 

 

 

Sources: (GEF 2009) 
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Annex3 : 

Map of Egypt 

 

 

 

Source: (Lonely Planet 2010) 
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Annex 4: 

 

 

 

 

 

 
 

 

 

New Towns and other desert development around Greater Cairo (Goel, et al. 2009) 
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Annex 5: 

An illustrated example of one of the luxurious compounds being build around Cairo, 

representing unfinished twin villa type with the desert in the background ( fig1) , and 

constructed area after planting some  trees (fig.2) and a golf course (fig3). 

 

Fig. 1 

 

Fig. 2 
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Fig. 3 
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