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The European Energy System

(EU-19, 2004) [EJ/yr]
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Growth in total final energy use, 

EU-19, 1980-2004
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Growth in electricity use, EU-19, 

1980-2004
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Direct CO2 Emissions from 

Buildings 
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Emission Reduction by Technology Area

ACT Map Scenario

Improved energy efficiency most important contributor to 

reduced emissions

Other renewables 6%

Biomass 2%

Fossil fuel gen eff 1%

Nuclear 6% 

Coal to gas 5%

Hydro 2%

CCS 12%

Fuel mix in building 5% and industry 2%

Power Gen

34%

End-use 

efficiency

45%

Biofuels in transport 6%

CCS in fuel transformation 3%

CCS in industry 5%

MAP Scenario – 2050
32 Gt CO2 Reduction

Materials & products efficiency 1% 

Energy & feedstock efficiency 6%

Cogeneration & steam 2% 

Pocess innovation 1%

Industry 10%

Appliances 7.5%

Water heat. cooking 1%

Space heating 3%

Lighting, misc. 3.5%

Air conditioning 3%

Buildings 18%

Fuel economy 

in transport 17%

Transport 17%
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End-Use Efficiency

�A key opportunity

�Use of proven technologies can 

result in major savings

�Market imperfections pose a 

challenge

�“Second best” policies needed 

(Standards and Regulations)
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Example: Industry

11.77.98.15.48.15.4Global improvement potential [%]

30.520.626.117.426.117.4Industrial improvement potential [%]

3.0492.064905.2604.337.925.3Total

0.4700.282119.471.753Energy recovery

0.3760.28295.571.743Increased recycling

0.3500.140119.447.852Process integration

0.3500.210119.471.753Steam systems

0.3360.224143.395.564CHP

0.5600.420191.1143.386Motor systems

System/life cycle improvements

0.1400.08047.847.822Pulp and paper

0.0700.07023.923.911Other non-metallic minerals

0.0280.0219.67.20.40.3Aluminium

0.5220.47571.759.732.5Cement

0.3500.210119.471.753Iron and Steel

0.4380.219143.371.763Chemicals/petrochemicals

Sectoral improvements

Gt CO2Gt CO2MtoeMtoeEJEJ
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Space Heating

55%

Water Heating

19%

Cooking

4%

Lighting

3%

Appliances

19%

Buildings Energy Demand 

Structure (World Average)
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Buildings & Appliances Savings 

Potentials, 2050 (World)

Space heating

40%

Lighting and 

miscellaneous

32%

Water heating

15%

Air 

conditioning

13%

Service Sector

Savings = 587 Mtoe

Space heating

50%
Lighting

3%

Water heating

16%

Appliances

21%

Cooking

4%

Air conditioning

6%

Residential

Savings = 1 186 Mtoe

Residential

Savings = 1 186 Mtoe
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Conclusions

� End-use efficiency is of key importance

� Appliances matter (electricity)

� Lighting matters (electricity)

� Space heating/cooling matters

� Water heating/cooling matters

� Heavy industry matters (metals, chemicals, 
ceramics pulp & paper)

� Systems matter 
� motor systems (electricity) 

� steam systems

� process integration

� life cycle issues
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Thank You
dolf.gielen@iea.org


