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Executive summary

Executive summary

This report presents an analysis of historic and
projected trends of greenhouse gas emissions
in Europe. It assesses the current and projected
progress of EU Member States, EU candidate
countries and other EEA member countries towards
their respective targets under the Kyoto Protocol
and under EU commitments for 2020. This analysis
is based on greenhouse gas emissions inventories for
1990 to 2007, available estimates of 2008 emissions
and greenhouse gas emission projections for 2010,
2015 and 2020, derived from data and related
information reported by EEA member countries.
All EEA member countries except Hungary, Iceland,
Liechtenstein, Poland and Turkey provided updated
information on emission projections and national
programmes in 2009.
Greenhouse gas emission trends in Europe are,
on the whole, encouraging but developments in
transport emissions and the emissions of certain
fluorinated gases are alarming.
Greenhouse gas emissions in the European Union
are decreasing and are expected to continue to
do so with the implementation of all measures
planned by Member States. In 2008, for the fourth
consecutive year, emissions in the EU decreased
to reach their lowest level since 1990. The EU‑27
has been achieving significant decoupling of its
emissions from economic growth. Greenhouse
gas emissions in the EU‑27 now represent 11 to
12 % of global greenhouse gas emissions and each
EU citizen emits on average 10.2 t CO2-equivalent
every year.
Historic trends of greenhouse gas emissions in
the EU during the period 1990–2007 are the result
of two sets of opposing factors. On the one hand,
emissions have been driven upward by the increases
in electricity and heat production by thermal
plants (both in absolute terms and in comparison
with other sources), industrial activity, transport
volumes (passengers and freight) and the share of
road transport compared to other modes. On the
other hand, large emission reductions occurred in
the same period, due to the economic downturn
affecting eastern Member States in the 1990s, energy

8

efficiency improvements (in particular by industrial
end users and energy industries), a shift from coal to
less polluting fuels (in particular gas and biomass)
for the production of electricity and heat, and fuel
efficiency improvements in vehicles.
Transport still remains the most problematic
emitting sector, with upward emission trends
(+ 26 % between 1990 and 2007, + 0.5 % between
2006 and 2007) due to an ever-increasing demand for
transport of passengers and goods and a preference
for road over other less-polluting ground transport
modes. International aviation and shipping
emissions have increased most of all sectors (+ 110 %
and + 60 % respectively between 1990 and 2007).
Of all greenhouse gases, hydrofluorocarbons
are the only ones for which emissions have
drastically increased between 1990 and 2007 in
the EU (+ 125 %), due to their use as a substitute
for ozone‑depleting substances phased-out under
the Montreal Protocol and to the expansion of air
conditioning.
The EU‑15 is making good progress towards its
common Kyoto target. Five EU‑15 Member States
(France, Germany, Greece, Sweden and the United
Kingdom) have already achieved average GHG
emission levels below their Kyoto target.
Compliance of Parties to the Kyoto Protocol
with their emission targets can only finally be
determined in the year 2014, when inventory data
for the five-year commitment period 2008–2012
is available. This report assesses progress in two
ways: using past emissions on the one hand and
emission projections on the other. Taking the first
approach, emissions currently available for the latest
five‑year period are compared to targets for the
Kyoto commitment period 2008–2012. This gives an
indication of how close countries currently stand to
their targets. Taking the second approach, Member
State projections for the Kyoto commitment period
2008–2012 are compared to targets. This gives an
indication of Member State expectations with regard
to their expected performance against their Kyoto
targets.
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Under the Kyoto Protocol, the 15 countries which
were Member States of the EU when the Protocol
was agreed (EU‑15) are committed to reducing
their collective greenhouse gas emissions in the
period 2008–2012 to 8 % below levels in a chosen
base year. This collective commitment has been
translated into differentiated national emission
targets for each EU‑15 Member State which are
binding under EU law.
Looking firstly at present emissions levels, the
EU‑15 was approximately 6.2 % below its base-year
emissions in 2008. During the last five-year period
2004–2008, EU‑15 emissions were on average
3.9 % below base-year level, compared to an 8.0 %
reduction commitment under the Kyoto Protocol,
to be achieved during the period 2008–2012.
Five EU‑15 and nine EU‑12 Member States
(Bulgaria, Czech Republic, Estonia, France,

Germany, Greece, Hungary, Latvia, Lithuania,
Poland, Romania, Slovak Republic, Sweden and
the United Kingdom), and Croatia have already
achieved GHG emission levels below their Kyoto
target during 2003–2007 or 2004–2008 (Table ES.1).
The EU‑15 could reduce its greenhouse gas
emissions levels to 8.5 % below the Kyoto base
year. This reduction is particularly dependent
on the combined emission reductions expected
in main emitting countries, in particular France,
Germany, Spain and the United Kingdom.
Looking at Member State projections, if all
domestic emission reductions take place as a
result of the implementation of existing measures,
greenhouse gas emissions in the EU‑15 will
be reduced to 6.8 % below Kyoto base-year
levels. A number of Member States anticipate
implementing additional measures in order to

Table ES.1 Current progress towards Kyoto targets (domestic emissions and targets only)
Country grouping

Party to the Kyoto Protocol with current
average emissions lower than target

Party to the Kyoto Protocol with current
average emissions higher than target

EU‑15 Member States

•
•
•
•
•

France
Germany
Greece
Sweden
United Kingdom

•
•
•
•
•
•
•
•
•
•
•

EU‑15
Austria
Belgium
Denmark
Finland
Ireland
Italy
Luxembourg
Netherlands
Portugal
Spain

EU‑12 Member States

•
•
•
•
•
•
•
•
•

Bulgaria
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Poland
Romania
Slovakia

•

Slovenia

Other EEA
member countries,
EU candidate country

•

Croatia

•
•
•
•

Iceland
Liechtenstein
Norway
Switzerland

Note:

Current average emissions represent average emissions in the period 2003–2007 except for the EU‑15, Denmark, Finland,
Germany, Greece, Italy, Luxembourg and Slovenia, where average emissions in the period 2004–2008 estimates are
available.
Average emissions are compared to the initial Kyoto or burden-sharing target (initial assigned amount units) for the Kyoto
commitment period 2008–2012. The possible use of Kyoto mechanisms and removals from carbon sinks are not taken into
account in this table.

Source:

EEA, 2009.
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further reduce emissions by 2012. In this instance,
EU‑15 emissions in the period 2008–2012 would
be 8.5 % below base-year emissions (Figure ES.1).
This reduction is particularly dependent on the
combined emission reductions expected in main
emitting countries such as France, Germany,
Spain and the United Kingdom. EU‑wide policies
are expected to contribute towards most of the
planned emissions savings by the end of the period
2008–2012, in particular the European Union
Emission Trading Scheme (EU ETS), the promotion
of renewable energy sources, policies targeting
the energy performance of buildings and internal
energy market policies. Further implementation of
EU legislation on renewable energy, energy end-use
efficiency and energy services might also provide
additional savings.
The EU‑15 could over-achieve its Kyoto target
by an average 217 Mt CO2-equivalent per year
over the Kyoto period if all existing and planned

Figure ES.1

additional measures are fully implemented
in a timely manner and if Member States use
Kyoto mechanisms and enhance carbon sinks as
planned. This represents a 5.1 % overachievement
beyond the 8 % Kyoto target.
Under the Kyoto Protocol, Parties can increase the
quantity of emission rights held (or Kyoto units),
which constitute their assigned amount, by using
the Kyoto Protocol's flexible mechanisms, as well
as by enhancing carbon sinks. The EU ETS, which
requires operators of certain industrial installations
to meet emission caps during 2008–2012, will also
have an effect on the assigned amount of Member
States and of the EU‑15.
Use of flexible mechanisms by ten Member States
to cover the shortfall between expected emissions
in 2008–2012 and their total assigned amounts is
expected to generate Kyoto units equivalent to
2.2 % of EU‑15 base-year levels (1). Spain and Italy

Projected emission scenarios in the EU‑15

% from base-year emissions
0
Kyoto period
2008–2012

–2
–4
–6

– 6.9 %

–8
– 8.5 %

– 10
– 12
– 14
– 16
– 18
– 20

1990

1992

1994

1996

1998

2000

2002

2004

2006

2008

2010

2012
Kyoto target

Past emissions

Projections WEM

Projections WAM

5-year floating average

Projected 5-year average WAM

Projected 5-year average WEM

Note:

WEM: with existing measures (measures implemented or adopted), WAM: with additional measures (planned measures)

Source:

EEA, 2009.

(1) Based on information reported Member States under the Monitoring Mechanism Decision. Here, only Hungary reports net sales of
Kyoto units. However, latest information available from other sources indicates that additional transfers of Kyoto units are taking
place between at least eight EU‑15 and six EU‑12 Member States.
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are expected to make a significant contribution
to the overall anticipated increase of the EU‑15's
assigned amount.
The EU ETS is expected to result in important
reductions of domestic EU emissions. In addition,
EU ETS operators may also acquire emission
allowances or project-based credits using the Kyoto
flexible mechanisms. It is estimated that such
acquisitions would increase the EU‑15's assigned
amount by approximately 1.4 % of EU‑15 base-year
levels. In comparison, in 2008 ETS operators in the
EU‑15 had to purchase the equivalent of 3.9 % of
EU‑15 base-year emissions in order to comply with
their obligations.
CO2 removals from the atmosphere due to
enhancement of carbon sinks (e.g. through improved
forest management) are expected to generate Kyoto
units equivalent to 1.0 % of base-year levels.
Overall, if all existing and planned additional
measures are fully implemented in a timely manner,

Figure ES.2

the EU‑15 could over-achieve its Kyoto target by an
average 217 Mt CO2-equivalent per year over the
Kyoto period, which represents 5.1 % of base-year
emissions. This represents the difference between
EU‑15 projected emissions over 2008–2012 (8.5 %
below the base-year) and the EU‑15 total assigned
amount, expected to be increased from the initial
level 8 % below the base year to a level 3.4 %
below the base year (Figure ES.2). The projected
achievement of its Kyoto target by the EU‑15 relies
on each single EU‑15 Member State achieving
its own burden-sharing target through domestic
emission reductions, enhancement of carbon sinks
and use of Kyoto mechanisms. Should any EU‑15
Member State miss its own target, the EU‑15 would
need to rely on the use of surplus Kyoto units from
other Member States at the end of the commitment
period in order to fill any shortfall.
All but one EU Member State as well as all
other EEA member countries anticipate that
they will meet their commitments under
the Kyoto Protocol. To ensure that domestic

Summary of EU‑15 projections of greenhouse gas emissions compared to
projected Kyoto units

Mt CO2-equivalent per year
4 300
Projected emissions

4 200
4 100

Projected Kyoto units
Over-achievement
5.1 %

4 000
3 900

– 3.4 %
Kyoto mechanisms
Carbon sink activities

– 6.9 %
Additional policies and measures

– 8.5 %

EU ETS effect

– 8.0 %

3 800
3 700

Initial assigned amout 2008–2012

3 600
3 500

2008

2009

2010

2011

2012

2008

2009

2010

2011

2012

Projected emissions with additional measures

Projected use of Kyoto mechanisms at government level

Projected emissions with existing measures

Projected GHG removals from carbon sinks

2008 emissions (EEA estimate)

Projected EU ETS effect

Average projections 2008–2012 WEM

Initial AAUs (Kyoto target 2008–2012)

Average projections 2008–2012 WAM

Base-year level

Note:

The left section shows the projected emissions considering domestic measures (existing and additional) and is showing them
as average 2008–2012 emissions (lines) and annual emissions (bars). The right section shows the projected amount of Kyoto
units (emission rights) by the end of the commitment period, which is the initial EC assigned amount, the contribution of the
EU ETS, carbon sink removals and use of Kyoto mechanisms.

Source:

EEA, 2009.
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emission reductions contribute toward targets,
governments should focus on reducing emissions
in the sectors not covered by the EU ETS (for
example the transport, residential and agriculture
sectors).
Through the second national allocation plans for
the period 2008–2012, Member States have fixed the
overall contribution that the EU ETS will provide
towards reaching burden-sharing or Kyoto targets
at national level. Therefore governments should
focus on reducing emissions in the sectors not
covered by the EU ETS (for example the transport,
residential and agriculture sectors). Although
the economic downturn is likely to trigger lower
greenhouse gas emissions in most sectors, it is now
only the emission reductions in the non-ETS sectors
that are needed in order for Member States to
comply with their Kyoto or burden-sharing targets.
Success here will determine the extent to which
governments will need to use the Kyoto flexible
mechanisms (acquisition of Kyoto units from other
parties to the Kyoto Protocol), if at all, to achieve
their targets.
France, Germany, Greece, Sweden and the United
Kingdom expect that they will maintain emission
levels below their burden-sharing targets with
the existing measures in place. Further emission
reductions from additional domestic policies and
measures, along with CO2 removal from carbon sink
activities, are projected to lead to over-achievement
of the burden-sharing targets for these countries.
These countries do not plan to rely on acquiring
extra Kyoto units to meet their targets.
The planned domestic actions in the ten remaining
EU‑15 Member States will not be sufficient to reduce
national GHG emission below their burden sharing
targets. Nine of these Member States expect to
meet their target through planned domestic action,
carbon sink activities and use of Kyoto mechanisms
(Figure ES.3).
Only Austria does not expect to reach its
burden‑sharing target under current arrangements.
Domestic emission reductions, the use of Kyoto
mechanisms as currently planned and emission
removals from carbon sink activities will not suffice
to meet the target. However, the projections reported
by Austria do not reflect the current economic
downturn, and recent GDP growth estimates are
much lower than those that Austria has used in their
projections.
Compared to the EEA analysis from 2008, Denmark,
Italy and Spain are now expected to reach their
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burden-sharing target. Denmark has now reported
updated projections that take into account recent
measures in the energy sector. Italy now expects
higher CO2 removal from carbon sinks than last year.
Spain now expects a more intensive use of the Kyoto
flexible mechanisms. The EU ETS, which was not
fully factored in the 2008 EEA analysis, will also play
an important role in bringing additional allowances
or credits from Kyoto mechanisms to these countries
— thereby increasing their assigned amounts.
In the EU‑12, the emissions reductions achieved since
1990 are such that, despite the expected emission
increases from current levels, all Member States
with a Kyoto target expect to meet or over‑achieve
their Kyoto targets. This will result in a surplus of
Kyoto units. Slovenia is the only EU‑12 Member State
which anticipates that it will need to use the Kyoto
mechanisms to meet its target. Cyprus and Malta do
not have a target under the Kyoto Protocol.
The other EEA member countries which have
Kyoto targets (Iceland, Liechtenstein, Norway and
Switzerland) and the EU candidate country Croatia,
project that they will meet their target through
a combination of domestic emission reductions,
carbon sink removals and use of the Kyoto
mechanisms.
In 2009 the progress of EU‑15 Member States
towards their targets was assessed, for the first
time, by focusing on projections of their non-ETS
emissions. In the future, new indicators with a
focus on these non-ETS emissions will be used
to track the annual progress of Member States
towards their targets.
The EU‑27 is making good progress towards its
2020 emission reduction target of – 20 % and the
implementation of planned additional measures
is expected to bring domestic emissions down to
14 % below 1990 levels.
The EU‑27 is estimated to have reduced domestic
greenhouse gas emissions by approximately
10.7 % between 1990 and 2008. The EU‑27 is more
than halfway through achieving its unilateral
target of – 20 % by 2020, accounting for domestic
emission reductions only. Full implementation
of the planned additional measures is expected
to bring EU‑27 domestic emissions down to
14 % below 1990 levels by 2020, thus potentially
delivering almost three quarters of EU's unilateral
2020 commitment through domestic measures only
(Figure ES.4). These projected domestic emission
reductions in the EU‑27 could be larger if more
than the current 11 Member States had accounted
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Figure ES.3

Projected gap between EU‑15 GHG emissions and Kyoto units (emission rights)
during the Kyoto commitment period 2008–2012
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for the effects of the EU climate change and energy
package in their projections of domestic emissions
by 2020. In addition, the potential use of flexible
mechanisms in the period 2013–2020, in line with
the EU climate and energy package, could further
reduce EU‑27 emissions.
In the sectors not covered by the EU ETS,
additional measures addressing energy use (energy

performance of buildings) and transport (modal
shift, biofuels and car efficiency) are expected to
play an important role in meeting the national 2020
targets. In the agriculture sector, very little emission
reductions are projected from both existing and
additional measures for 2010 and 2020. Agriculture
is the sector where the least absolute and relative
reductions are expected, despite contributing 9 % of
the EU‑27 total emissions in 2007.

Greenhouse gas emission trends and projections in Europe 2009

13

Executive summary

Quantitative estimates from Member States so far
lack consistency and completeness to allow an
accurate quantification of savings at the EU level,
in particular for newly adopted EU policies. The
European Commission estimates that eco‑efficiency
requirements of energy-using products, the
inclusion of aviation in EU ETS, the strategy for

Figure ES.4

CO2 from cars and new requirements on fuel
quality will bring important emission reductions
by 2020. In addition, part of the reduction towards
the 2020 targets could be achieved through use of
flexible mechanisms both in the trading and in the
non‑trading sectors, as foreseen in the climate and
energy package.

EU‑27 GHG emission trends and projections to 2020
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