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INTERNATIONAL ENERGY AGENCY

The International Energy Agency (IEA) is an autonomous body which was established in
November 1974 within the framework of the Organisation for Economic Co-operation and
Development (OECD) to implement an international energy programme.

It carries out a comprehensive programme of energy co-operation among twenty-six of
the OECD thirty member countries. The basic aims of the IEA are:

B To maintain and improve systems for coping with oil supply disruptions.

B To promote rational energy policies in a global context through co-operative relations
with non-member countries, industry and international organisations.

B Tooperate a permanent information system on the international oil market.

B To improve the world’s energy supply and demand structure by developing alternative
energy sources and increasing the efficiency of energy use.

B Toassist in the integration of environmental and energy policies.

The IEA member countries are: Australia, Austria, Belgium, Canada, Czech Republic,
Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Japan, Republic of Korea,
Luxembourg, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland,
Turkey, United Kingdom and United States. The Slovak Republic and Poland are likely to
become member countries in 2007/2008. The European Commission also participates in
the work of the IEA.

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT

The OECD is a unique forum where the governments of thirty democracies work together
to address the economic, social and environmental challenges of globalisation. The OECD
is also at the forefront of efforts to understand and to help governments respond to new
developments and concerns, such as corporate governance, the information economy
and the challenges of an ageing population. The Organisation provides a setting where
governments can compare policy experiences, seek answers to common problems, identify
good practice and work to co-ordinate domestic and international policies.

The OECD member countries are: Australia, Austria, Belgium, Canada, Czech Repubilic,
Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Republic
of Korea, Luxembourg, Mexico, Netherlands, New Zealand, Norway, Poland, Portugal, Slovak
Republic, Spain, Sweden, Switzerland, Turkey, United Kingdom and United States.

The European Commission takes part in the work of the OECD.
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FOREWORD

FOREWORD

Governments around the world are increasingly aware of the urgent need to
transform the way we use energy. Leaders of the Group of Eight (G8) countries
acknowledged this challenge at their Gleneagles Summit in July 2005, and made a
formal request for the IEA to provide advice on how to achieve a clean, clever and
competitive energy future. One of the first steps in achieving the necessary changes
is to better understand how we are currently using energy and the various factors
that drive or restrain demand.

This publication provides to policy makers many important insights about current
energy use and CO, emission patterns that will help shape priorities for future action.
[t uses a set of energy indicators, developed from an updated and expanded
database, that describe energy use and energy-using activities across five key sectors
in IEA countries: manufacturing, services, households, and passenger and freight
transport. These indicators make it possible to examine how changes in energy
efficiency, economic structure, income, prices and fuel mix have affected recent
trends in energy use and CO, emissions.

The results show that we have much to do. A key finding is that the rate of energy
efficiency improvement in IEA countries since 1990 has been less than 1% per year
- much lower than in previous decades. Consequently, final energy use and CO,
emissions have both increased significantly, with particularly large rises seen in the
transport and service sectors. Deeper analysis reveals many significant
developments of importance to policy makers. For example, appliances and air
conditioning are fast approaching space heating as the most significant source of
CO, emissions from households. New engine technologies and vehicle design have
produced significant efficiency benefits in passenger cars. However in many
countries, the benefits of introducing more efficient vehicles have been eroded by
increased congestion, changes in driver behaviour and more in-car amenities. On a
more encouraging note, strong efficiency improvements are having a substantial
impact in manufacturing. Energy use and CO, emissions in this sector have
remained almost unchanged since 1990, even though output has increased by
nearly one-third.

Despite some positive developments, the overall message is clear: we are currently
not on a path to a sustainable energy future. We must find new ways to accelerate
the decoupling of energy use and CO, emissions from economic growth. Other work
by the IEA shows that this is indeed possible: there is still substantial scope for cost-
effective energy efficiency improvements in buildings, industry and transport.
However, realising this potential will require strong and innovative action on the part
of governments.

As part of its G8 work, the IEA has identified a number of areas in which new
policies are needed immediately. These include minimum energy performance
standards for appliances, strengthened energy efficiency requirements in building
codes, and mandatory fuel efficiency standards for cars and small trucks. Such
policies can deliver substantial energy savings, but they represent just a start. The
[EA is planning further energy indicator development and analysis to guide and
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support the additional policies that will be needed to truly transform the way we
use energy. This new work will extend beyond IEA members to include major
industrialising countries.

The analysis contained in this book would not have been possible without the
substantial help we received with collecting the underlying data. We are very grateful
for the close collaboration of the statisticians and analysts in [EA member countries,
including experts from the European Union sponsored ODYSSEE network.

This work is published under my authority as Executive Director of the IEA and does
not necessarily reflect the views of the IEA member countries.

Nobuo Tanaka

Executive Director
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Figure 2.3 P Total Final Energy Consumption by Sector, IEA14

35 —
Manufacturing
30 —
~—— Passenger
transport
Households*
20 —
Services
_ Freight transport
10
Other**
5
0 | | | | | |
1990 1992 1994 1996 1998 2000 2002 2004

*Corrected for yearly climate variations.
**Qther is construction and agriculture.

Energy Consumption by Fuel

Chapter 2 « OVERALL TRENDS 25 /

1990

2004

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Total final energy consumption (TFC) in the IEA14 is dominated by oil, with a share of
47% in 2004 - approximately the same as in 1990. With a share of 22%, electricity
has overtaken natural gas as the second most important energy commodity in the final
energy mix (Figure 2.4). In contrast, coal consumption has declined and now represents
only 5% of total energy use by final users. Renewable energy use (mostly biomass) has
grown, but its share remains 4% of final energy consumption.

Figure 2.4 P Total Final Energy Consumption by Fuel, IEA14
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Oil use for both passenger and freight transport increased strongly between 1990 and
2004, driving the overall rise in oil demand (Figure 2.5). As a result, the transport sector
now accounts for over 75% of oil consumption in end-use sectors. Conversely, oil use
fell in all stationary applications (manufacturing, households and services).

Figure 2.5 P Changes in Oil Demand and Oil Shares by Sector, IEA14
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In contrast to oil, electricity use increased rapidly in all stationary sectors, with the
strongest growth in households and services (Figure 2.6). Residential electricity
demand is largely being driven by increased ownership and use of electric
appliances. In particular, there has been a substantial increase in consumption from
a wide range of smaller appliances such as home entertainment and kitchen
equipment. In the service sector, much of the strong growth has been from air
conditioning and lighting, and from various kinds of office and information
technology equipment. Growth of electricity use in manufacturing has been less
rapid. Electricity use in the remaining sectors is very small, accounting collectively for
less than 3% of total electricity use.

CO, Emissions

Rising energy use has led to increased CO, emissions in most sectors (Figure 2.7).3
Of the major sectors, manufacturing was the only one in which CO, emissions fell
between 1990 and 2004. Although manufacturing energy use grew slightly, this
was more than offset by the shift towards a fuel mix that was less carbon-intensive,
reflecting a decline in the shares of coal and oil and an increase in natural gas.
Despite the emission reductions, manufacturing remained responsible for the highest
share (24%) of total IEA14 emissions in 2004.

3. Throughout this publication, emissions from electricity and heat are allocated to end-use sectors (see Box 2.1).
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Figure 2.6 » Changes in Electricity Demand and Electricity Shares by Sector, IEA14
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CO, emissions from the household sector increased in line with total emissions,
maintaining their share at 23% in 2004. A somewhat stronger trend was seen in the
service sector: changes in the fuel mix coupled with a rapid increase in final energy
use means services were responsible for 17% of total CO, emissions in 2004.

Significantly higher energy use for transport also increased the share of these sectors
in total CO, emissions, to 22% for passenger travel and 10% for freight haulage.

Figure 2.7 P Changes in CO, Emissions and Emission Shares by Sector, IEA14
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CO, Emissions from Electricity and Heat Production

In this publication, CO, emissions from final energy use - in the economy as a whole and in
each sector - include indirect emissions from the use of electricity and heat. Emissions are
allocated to the sector in which the electricity and heat are used, based on average yearly CO,
emission coefficients for electricity and district heat, respectively. Thus, the overall and sectoral
trends in CO, emissions reflect both changes in the final energy mix and developments in the
CO, intensity of electricity and heat production.

In many IEA countries, the production of electricity and heat is largely based on the use of
fossil fuels. For these countries, an increased share of electricity in the final energy mix has
placed an upward pressure on CO, emissions. In contrast, for those countries in which
electricity production is predominantly nuclear or hydro-based, the growing share of electricity
actually reduced overall emissions. Many IEA countries experienced a downward trend in CO,
emissions intensity due to a combination of cleaner fuels and the use of more efficient plants
for the production of electricity and heat (Figure 2.8).

Figure 2.8 B Trends in the CO, Intensity of Electricity and Heat Production
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Note: Due to the difficulty of calculating separately the intensities of electricity and heat, the combined CO, intensity of electricity
and heat production is shown for each country.
Source: IEA/OECD CO, Emissions from Fuel Combustion.

Norway has the lowest CO, intensity of electricity and heat production due to the dominance of
hydro-electricity production, which is CO,-free. Significant contributions from hydro and/or nuclear
place France and Sweden well below the IEA average for CO, intensity. By contrast, the vast
maijority of electricity in Australia and Greece is produced from coal, making the carbon intensities
of these countries among the highest in the IEA. Substantial declines in the carbon intensity can
be seen for two countries in particular. In the United Kingdom, the decline was linked to a change
in the fuel mix for electricity production from coal to gas. In Denmark, two factors were largely
responsible: increased electricity production from wind and other renewables and efficient
combined heat and power plants generating a larger share of both electricity and heat.
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Drivers of Energy Use

Energy underpins nearly every aspect of a modern economy. Thus, increases in
economic activity in all sectors tend to put an upward pressure on energy
consumption. Figure 2.9 shows the evolution of some of the key drivers of energy
consumption across each sector over the period 1990 to 2004, on a per capita basis.

Figure 2.9 P Changes in Key Sub-sectoral Activity Levels Relative to Population,
1990 - 2004
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All drivers shown have increased between 1990 and 2004, with annual growth rates
of between 1% and 2% for the IEA14 as a whole. The service sector showed
particularly strong increases in value-added output per capita for all countries, which
is one of the reasons why energy use in services is growing most rapidly. With the
exception of Australia and Japan, household area per capita has grown at similar
rates across many IEA countries. Other sectors demonstrate more significant
differences among countries, with freight transport and manufacturing having the
widest variation in activity increases. Freight haulage in Japan showed particularly
low growth rates compared to other countries; consequently, energy use for freight
transport in Japan was virtually unchanged between 1990 and 2004. In
manufacturing, North America has experienced much higher growth rates per capita
than in either Japan or Europe. However, the impact of this growth on energy use
has been largely offset by significant intensity reductions.

Wide variations in some of the key determinants of energy use can be attributed to
different growth rates among IEA countries since 1990, as well as a range of starting
levels. Figure 2.10 shows the spread of several factors that are important for

.
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