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The English Terms
Electric Arc Furnace - EAF
Open Heart Furnace - OHF

Portland Cement
Blended Cement
Fiber Optic

Fiber Glass

NH3

Potash

Pozzolana

Forming
Gasification

Fining

Gypsum

Limestone
Limestone

Sponge Iron

Cold Rolling

Hot Rolling

Fly Ash

Flat Glass

Pressed Glass
Tembered glass
Blown Glass

Oil Shale
Hydraulic Burnt Shale
Fluidized Bed
Single Super Phosphate
Triple Super Phosphate
Continuous Casting
Melting

Clay

Rotary Kiln

Blast Furnace

Shaft Kiln
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The English Terms
Phospho Gypsum
Sulphur

Petrocoke

Spent Solvents
Wastes

K

Energy Audit
Anealing

Pig Iron

Cullet

Nitrogen Acid
Phosphoric Acid

I:)2 O5

Slag

Scrap

Batch

Soda Ash

Container Glass
Phosphate Rock

Coke Oven Gas - COG
Blast Furnace Gas - BFG
Coke Oven

ESP

Baghouses

Iron Ore

Sintering Iron Ore

P

Ingots

Kg.o.e.

Basic Oxygen Furnace - BOF
Pelletized Iron

N

Cokers

Direct Reduction Unit
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Opportunities in the U.S. Iron and Steel Sector, July 1999.
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During its meeting of October 2002, the Committee on Energy of ESCWA recommended that the
Commission needed to complete a series of sectoral studies in high-energy consumption fields. Accordingly,
the work plan of ESCWA for 2004-2005 has included a two-part study entitled: “Energy efficiency and
cleaner fossil fuels uses in selected sectors in selected ESCWA member countries”. The first volume, which
is presented in this report, focuses on energy efficiency in selected energy-intensive industries in the region,
and the second volume concentrates on cleaner fossil fuels.

This study has been developed to assess the following: (a) the role of the industrial sector in national
economies in the region; (b) current energy consumption trends in selected energy-intensive industries; and
(c) economically feasible options for improving energy efficiency in these industries.

The industrial sector plays a vital role in national economies in the ESCWA region with an average
contribution of some 41 per cent of gross domestic product (GDP) in 2003, of which 30.2 per cent for the
mining (extraction) industries and 10.8 per cent for the manufacturing (processing) industries. Moreover, the
industrial sector consumes approximately 47 per cent of the final energy, compared to an average of 35.52
per cent for Arab countries, and 33.34 per cent globally. This could be attributed to the oil-related mining
industries in the region. Taking into consideration the world’s classification for energy-intensive industries,
the specific energy consumption and the energy intensity and other indices, four energy-intensive industries
have been identified, namely: cement, glass, fertilizers and steel. Among them, these industries consume
some 25 per cent of energy and contribute substantially to the national development of individual countries,
particularly those rich with energy resources mainly natural gas.

The cement industry is one of the major industries found in all ESCWA members, with the exception
of Palestine. The widespread construction activities in the region have increased the demand on cement,
whose production consumes some 10 per cent of the energy consumed by the industrial sector of the region.
The energy efficiency of the cement industries in ESCWA are relatively low compared to international
levels. In some countries, the consumption rate exceeds the international average by some 150 per cent. This
could be attributed to old technologies still in use in manufacturing, fuel pricing subsidies in many countries,
and a lack of initiatives to improve energy efficiency. Measures for energy efficiency in the cement industry
are focused on improving the manufacturing process, reducing the clinker in the mix and using alternative
fuel resources. While petro coke has been increasingly used in cement industries across the world, only
Holcim of Lebanon and Sibline Cement have actually started using this kind of fuel despite its abundance in
such ESCWA members as Egypt, Kuwait and the Syrian Arab Republic. Solid wastes are regarded as an
alternative fuel for cement industries in many countries worldwide. In France, solid wastes constitute up to
27 per cent of the fuel mix used in cement industries. In the United Arab Emirates, used tires form an
alternative fuel in one factory for cement production, while olive residues constitute up to 5 per cent of the
fuel mix in a cement factory in Jordan. Cement production is associated with several air effluents and soil
residues that result from the manufacturing process, including carbon dioxide with emission rates in the
range of 0.7-1 tons per ton of cement produced.

Globally, steel industry is regarded as an energy-intensive industry, and as an index for the
development of countries. Within that context, the per-capita average in the Arab region is almost 50 per
cent of the world average. Several ESCWA countries import raw or semi-processed materials for steel
production. The world steel production reached some 902 million tons in 2002, of which ESCWA member
countries contributed 1 per cent. Coal is the mostly used fuel in developed countries, followed by natural
gas. Reliance on natural gas as a fuel for steel production is increasing in many countries, including ESCWA
where gas is abundant. This provides an additional income for these countries. Energy consumption rates
vary depending on the production methods. The world specific energy consumption was approximately 600
kgoe/ton in 2003. Steel is the world’s most recycled material, thereby saving significant amounts of raw
material and energy. In 2001, almost 373 million tons were recycled worldwide. Steel recycling leads to a
significant drop in the specific energy consumption rate.

Fertilizer manufacturing is widespread in many member States. Several ESCWA members are
expanding and modernizing their fertilizer industries to cover their own demand and to export surpluses.
Raw materials, including phosphate, are available in Egypt, Jordan, and in the Syrian Arab Republic; and the



potassium chloride reserves in the Red Sea are estimated at 2 billion tons. Moreover, natural gas is abundant
in many member countries. ESCWA members manufactured some 5.4 per cent of the total world ammonia
production in 2003, 7.8 per cent of the urea, and 4.6 of the potash produced globally. Fertilizer
manufacturing is highly-energy intensive, given that 1 ton of fuel is needed to manufacture 1 ton of nitrogen
fertilizer. Consequently, measures need to be adopted to increase the energy efficiency and to conserve the
consumption of such fertilizers by shifting to organic fertilizers. The current average prices of nitrogen
fertilizers are 70 per cent higher than they were in the 1990s.

In the area of glass manufacturing, it is estimated that the annual per capita share in the region is
6-15 kg of glass, which is considerably lower than that in developed countries. In the European Union and
the United States of America, the annual per capita rate is some 75 kg. Glass is an energy-intensive industry
whereby the production of 1 ton of glass requires approximately 500 kg of fuel. Energy consumption in this
industry varies depending on measures and technologies adopted at various manufacturing stages. Specific
energy consumption rates for pressed and flat glass are some 300 kgoe/ton and 454 kgoe/ton, respectively,
and up to 1,145 kgoe/ton for fibre glass.

The industrial sector in the region can benefit from a number of international funding agencies for
upgrading their production technologies, including, among others, the Global Environment Facility (GEF),
Clean Development Mechanism (CDM); and from such energy-related services as feasibility and economic
studies.

Based on the above, this study recommends the following:

(a) To reduce the specific energy consumption rates by acquiring modern efficient technologies and
practices with proven success in improving energy efficiency;

(b) To use petro coke, which is produced in some refineries, as an energy source in the cement
industry and, where applicable, with the expertise of Holcim and Sibline cement factories in Lebanon;

(c) To use solid wastes as a fuel in cement industries, thereby saving energy resources and solving
the disposal or incineration problems of these wastes;

(d) To examine the possibility of using oil shale, which is available in Jordan and the Syrian Arab
Republic;

(e) To develop and expand further the steel and fertilizer industries with more reliance on natural gas
aimed at covering the needs of the local market and at increasing export revenues;

(f) To conserve energy by reducing the consumption of chemical (inorganic) fertilizers and by
relying more on organic types;

(g) To set incentives for using crushed or recycled glass as a raw material in the glass industry;
(h) To expand and upgrade the glass industry in the region to enhance the trade balance;

(i) To conduct energy audits and compare energy consumption rates to international levels, with the
aim of closing the gap between regional and international levels;

() To encourage the national, regional and international private sectors to invest in the industrial
sector in projects related to energy audits and energy conservation;

(k) To conduct further studies on energy efficiency and energy conservation in extracting and
processing industries, and to integrate these issues into the future plans.



