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Industry, iron and steel (1/3)

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE L’ENERGIE

Industry, iron and steel (2/3)
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Industry, iron and steel (3/3)

Coal injection is already a widely applied technology. It is financially 
attractive because it obviates the coke-making process. Moreover, it 
results in substantial energy savings, as one energy unit of coke is 
replaced by one energy unit of coal. Trials have shown that coal injection 
can replace up to half the coke now used in blast furnaces. Assuming 
that coal and coke have the same energy content, that half of all coke is 
replaced by injected coal, and that the energy used in coke production is 
8 GJ per tonne coke, the potential for coal savings would amount to 1 EJ 
per year and reduce CO2 emissions by 100 Mt.
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Industry, cement (1/3)
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Industry, cement (2/3)
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Industry, cement (3/3)
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Industry, ammonia
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Technology strategies: industry 
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Transport, biofuels (1/2)
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Transport, biofuels (2/2)

FAME=Fatty-Acid Methyl Esters; BTL=Biomass To Liquid synthesis
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Technology strategies: transport
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Buildings
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Appliances
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Technology strategies: 
building and appliances
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Technology strategies:
fossil power plants 
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Technology strategies: 
renewable power plants 
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Technology strategies:
nuclear power plants
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Annex  1: ETP assumptions
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15 ETP model regions
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Population (1/2)
Global population expanded on average by 1.6% per year 

from 1971 to 2003. It is set to grow by an average of 0.9% per 
year to 2050, from an estimated 6.4 billion in 2003 to almost 9.1 
billion in 2050. Population growth will slow over the projection
period, from 1% per year in 2003 to 2030 to 0.7% per year in 2030 
to 2050.

The population of the developing regions will continue to 
grow most rapidly, by 1.1% per year from 2003 to 2050. This is 
lower than the average rate of 2% in the last three decades. 
Population in the transition economies is expected to decline. The
OECDs population is expected to grow by an average of 0.1% per 
year out to 2050, with North America contributing much of the 
increase. The share of the world population living in developing
regions, as they are classified today, will increase from 76% now, 
to 80% in 2030 and to 83% in 2050.
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Population (2/2)
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GDP Assumptions (1/2)
Global GDP growth is expected to slow gradually in all 

regions to 2050, with the annual average growth rate slowing from 
3.2% in the period 2003 to 2030 to 2.6% in 2030 to 2050. This 
compares to an average rate of 0.3% per year between 1971 and 
2003. China, India and other Asian countries are expected to grow 
faster than others. Growth will pick up in Africa and the transition 
economies. The combined GDP of developing countries will 
double over the period to 2050.

North America is expected to have the highest GDP growth 
among the OECD regions over the 2003 to 2050 period, at 2.1% 
per year on average, while OECD Pacific is assumed to grow by 
1.8% per year and OECD Europe by 1.5% per year. All regions 
are expected to experience a continuing shift in their economies
away from energy-intensive heavy manufacturing towards lighter 
industries and services.



13

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE L’ENERGIE

GDP Assumptions (2/2)
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Annex 2: ETP methodology
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ETP concept 
Based on MARKAL code
Developed by Energy Technology 
Systems Analysis Programme, one 
of the IEA Implementing Agreements
Proven and improved over the past 
30 years
In use in more than 30 countries 
worldwide
National/local energy planning
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The ETP model

Global, 15-region MARKAL model
Long-term (2050) analysis of energy 
technology policy issues
Least-cost decision making, perfect 
foresight
Economic partial equilibrium model
Full coverage of energy system (global, 
supply and demand side)
1500 technologies 
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ETP technology database
One global technology “library”
Efficiency for new technologies the 
same across all regions
Region-specific constraints and 
technology availability
Region-specific cost indices
Region and sector specific discount 
rates
Region-specific standing capital stock

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE L’ENERGIE

Strong and weak points
Strong points

Consistency across technologies and regions
Covers the whole energy system; puts technology-specific 
information into perspective
Full fuel chain/systems effects (electricity, hydrogen, biomass 
etc.)
Detailed electricity/heat modelling
Regional differences are accounted for

Weak points
Ideal market algorithm/rational decision making
Complex demand side issues are simplified
Intra-regional details only partially covered
Seems often a black box for outsiders
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