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1 Sectoral emission trends and

projections in the EU

This annex presents sectoral emissions trends and projections in the EU, as reported by

Member States. Emissions are presented by main emitting source, for Energy Use (CRF
category 1A2 + 1A4 + 1A5), Energy Supply (CRF category 1A1 + 1B), Transport (CRF
category 1A3), Industrial Processes (CRF sector 2), Agriculture (CRF sector 4), Waste (CRF
sector 6), and Solvents and Other (CRF sector 3+7). The emissions from international bunkers
(aviation and navigation) are included in the respective domestic (1A3a and 1A3d) source
categories. The total greenhouse gas emissions referred to in this chapter include emissions

from international bunkers.

Past trend (1990-2007)

Approximately 80% of total greenhouse gas emissions (5 360 Mt in 2007) in the EU-
27 are due to the supply and use of energy (including fuel consumption from
transport with international bunkers) (Figure 1.1). CO, emissions from public
electricity and heat production represent approximately a quarter of all EU-27
greenhouse gas emissions, while CO, emissions from road transportation represent
almost 17 % (Figure 1.3).

The share of transport in total emissions increased from 14 % in 1990 to 18 % in
2007 and the share of energy use decreased from 29 % in 1990 to 24 % in 2007 in
the EU-27 (Figure 1.1).

Agriculture was the main CH, and N,O emitter and accounts for 9 % of total
greenhouse gas emissions in 2007 (Figure 1.1 and

Figure 1.2) for EU-27 and EU-15.

EU-27 and EU-15 greenhouse gas emissions increased notably in the transport and
international bunkers sectors between 1990 and 2007. Removals from land use and
land use change (LULUCF) also increased during this time.

A comparison of past sectoral trends between EU-15 and EU-27 shows that the
relative changes differ most for energy supply and agriculture (Figure 1.4). Economic
and agricultural restructuring in the EU-12 in the 1990s is the main reason for higher
emission reductions in the EU-27.

Projected trend

Transport emissions in the EU-27 are projected to decrease 1 % below 2007 levels if
additional measures are implemented. The highest absolute decrease is expected by
Spain (-21 Mt CO»-eq.)

Emissions in the EU-27 are expected to decrease between 2007 and 2010 in all
sectors except for 'energy use' and 'solvents and other' if additional measures are
implemented.

The increase in emissions from energy use is projected to more than halve when
additional measures are implemented, for EU-15 and EU-27.

The highest absolute decrease is expected from the energy supply sector.

The projected changes for EU-15 and EU-27 are very similar. The highest relative
differences occur for energy supply and waste, where higher relative emission
decreases are projected for the EU-15 (

Figure 1.5).

The effect of additional measures is highest for the energy supply sector, for EU-15 as
well as EU-27.



Figure 1.1 Sector shares of total greenhouse gases in 1990 and 2007 in the
EU-27
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Figure 1.2

Sector shares of total, CO,, CH, and N,O emissions in 2007 in the
EU-27
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Figure 1.3 Share of key sources in the EU-27 in 2007
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Note: The most important key sources of greenhouse gas emissions presented here account for 90 % of total
emissions (excluding emissions and removals from LULUCF) in 2007 based on a 2007 emission level analysis. A
more detailed key source analysis regarding trends and level of emission sources is available in the EC
inventory report 2009. Emissions from international bunkers are included in '‘international and domestic
aviation' and ‘international and domestic navigation'.

Source: EEA, 2009a

Figure 1.4 Changes 1990—-2007 in EU-27 greenhouse gas emissions by sector
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Figure 1.5 Projected changes 2007—2010 in EU-27 greenhouse gas emissions
by sector
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Note: Some Member States did not report projections for all sectors and scenarios. Therefore, the information
on the total EU-27 projections is based on gap-filling and should be interpreted with care. As projected data for
international bunkers was only available for eleven Member States (Denmark, Germany, Greece, Netherlands, Spain,
Sweden, the United Kingdom, the Czech Republic (aviation only), Estonia, Lithuania), data for the EU-15 and the EU-27
cannot be shown in this graph.

Source: EEA, 2009a; EEA based on Member State greenhouse gas inventories and projections
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1.1 Energy supply (energy industries)

Definition (IPCC sector 1A1+1B): emissions from fuels combusted by the fuel extraction or energy-producing industries

and resultant fugitive emissions

GHG emission Share in 1990 |Share in 2007 |Change Change
from 1A1+1B total GHG total GHG 1990-2007 |2000-2007
EU-15 28.6% 29.1% 0.8% 6.5%
EU-27 32.0% 31.7% -7.7% 5.5%

Figure 1.6 Trend in absolute EU-15 (left) and EU-27 (right) total greenhouse
gas emissions from energy supply (contribution of sub-categories)
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Figure 1.7 Trend of EU-15 (left) and EU-27 (right) total greenhouse gas
emissions from energy supply compared with fuel combustion in
energy industries
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Source: EEA, 2009a; EEA based on Member State greenhouse gas inventories and projections

e Total EU-15 greenhouse gas emissions from energy supply were 1 % above 1990 levels
in 2007 whereas fuel combustion increased by 20 % during the same time. Highest
absolute reductions were achieved in Germany and the United Kingdom.

e In the EU-27 emissions were 8 % below 1990 emissions in 2007. This reduction was
achieved despite increased fuel combustion of 6 %.

The decoupling of fuel combustion and greenhouse gas emissions in the EU-15 and the

EU-27 is caused by fuel switching (e.g. from coal to gas) and efficiency improvements.
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e  Greenhouse gas emissions in the EU-15 and EU-27 are expected to be below 2007 levels
in 2010. Germany, Spain and the United Kingdom project (WAM) that they will
contribute most to the EU-15 emission reductions between 2007 and 2010.

1.1.1 CO, emissions from electricity and heat production

Definition (IPCC sector 1A1a): emissions from public electricity generation, public combined heat
and power generation, and public heat plants. Public utilities are defined as those undertakings whose
primary activity is to supply the public. They may be in public or private ownership. This category
includes emissions from own on-site use of fuel but not emissions from autoproducers (undertakings
which generate electricity/heat wholly or partly for their own use, as an activity which supports their
primary activity).

CO; emission from |Share in 1990 |Share in 2007 [Change Change
1Ala total GHG total GHG 1990-2007 (2000-2007
EU-15 21.6% 23.6% 8.4% 10.2%
EU-27 25.3% 26.0% -4.0% 8.2%

Figure 1.8 CO, emissions from public electricity and heat production compared
with fuel combustion, electricity production, electricity consumption
and change in fuel share for the EU-15
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Source: EEA, 2009a; Eurostat; PRIMES 2008 (projected data for electricity consumption and production).

Figure 1.9 CO, emissions from public electricity and heat production compared
with fuel combustion, electricity production, electricity consumption
and change in fuel share for the EU-27
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Source: EEA, 2009a; Eurostat; PRIMES 2008(projected data for electricity consumption and production).
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Reasons for decoupling of CO:2 emissions and electricity and heat production:
e  Fuel switching (from coal to gas)
e Efficiency improvements.

The effect on greenhouse gas emissions through energy production by nuclear power was of
minor importance (share of nuclear power in 1990 33 % and in 2007 29 %, Eurostat), and the
increased use of renewable energy sources caused no significant change (share of RES in
electricity generation in Europe rose from 13 % in 1990 to 17 % in 2007).

Additional information to Table 1.1:

e Sweden has a remarkably low increase in COz emissions despite a very high increase in
electricity production. This is partly due to a remarkable increase in the share of biomass
combustion in public electricity and heat production between 1990 and 2007 (from 13 %
to 50 %, EEA, 2009a).

e In Luxembourg, a complete shift from coal to gas has occurred (EEA, 2009a).

Table 1.1 Change of CO, emissions, fuel combustion, electricity consumption
and production (in thermal power plants) between 1990 and 2007

for the EU-27 Member States

Relative Change |CO2 Fuel Electricity Electricity

(1990-2007) emissions |Combustion |Production |Consumption
Austria -4.2% 30.2% 15.0% 36.1%
Belgium -7.0% 25.7% 47.7% 42.9%
Bulgaria -18.0% -31.8% 8.4% -22.9%
Cyprus 122.6% 120.6% 142.5% 149.4%
Czech Republic 9.2% 12.2% 22.9% 18.7%
Denmark -8.9% 14.3% 19.6% 18.9%
Estonia -53.1% -52.3% -30.3% -0.4%
Finland 66.1% 96.7% 111.0% 46.0%
France -0.9% 12.4% 42.6% 41.1%
Germany 2.9% 11.3% 26.4% 18.8%
Greece 34.9% 50.1% 78.7% 93.9%
Hungary -10.8% 4.7% 81.7% 6.8%
Ireland 28.1% 48.6% 75.8% 117.9%
Italy 12.8% 28.7% 57.1% 44.3%
Latvia -68.7% -58.7% -6.1% -20.4%
Lithuania -72.6% -65.6% -76.9% -26.4%
Luxembourg 4.6% 276.2% |- 62.6%
Malta 49.5% 62.6% 108.7% 103.4%
Netherlands 31.9% 48.2% 42.0% 45.3%
Poland -23.6% -21.4% 18.5% 18.8%
Portugal 22.9% 38.3% 48.4% 108.3%
Romania -50.5% -54.5% -21.6% -25.0%
Slovakia -51.2% -48.7% -42.7% 5.0%
Slovenia 9.6% 12.3% 49.4% 35.5%
Spain 66.9% 98.8% 128.9% 106.7%
Sweden 4.5% 101.7% 225.9% 10.4%
United Kingdom -13.2% 9.8% 20.1% 24.6%

Note: Grey marked cells label negative values.
Source: EEA, 2008a; Eurostat.
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1.1.2 CO, emissions from petroleum refining

Definition (IPCC sector 1A1b): emissions from all combustion activities supporting the refining of
petroleum products. This category does not include evaporative emissions.

CO; emission from [Share in 1990 |Share in 2007 |Change Change
1A1b total GHG total GHG 1990-2007 (2000-2007
EU-15 2.4% 2.8% 14.8% 2.4%
EU-27 2.0% 2.5% 16.9% 3.7%

Figure 1.10 CO, emissions from petroleum refining compared with fuel
combustion, and change in fuel share for the EU-15
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Figure 1.11 CO, emissions from petroleum refining compared with fuel
combustion, and change in fuel share for the EU-27
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Source: EEA, 2009a.

Reasons for the increasing emission trend include:

e No decoupling between emissions and activity has occurred since the fuel mix, still
largely dominated by liquid fuels, did not change significantly

e The emission decrease between 2005 and 2006 seems to be mainly caused by a decline in
the overall consumption of oil products and a decline in local production coupled with
increasing imports of oil products.
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Table 1.2 Change of CO, emissions and fuel combustion between 1990 and
2007 for the EU-27 Member States

Relative Change |CO2 Fuel
(1990-2007) emissions |Combustion
Austria 19.8% 1.0%
Belgium 7.2% 23.6%
Bulgaria -83.4% -78.8%
Cyprus - -

Czech Republic -22.3% -18.8%
Denmark 8.1% 9.5%
Estonia 56.3% 56.3%
Finland 22.0% 31.8%
France 14.6% 10.3%
Germany 10.0% 12.6%
Greece 61.8% 74.5%
Hungary 10.9% 12.9%
Ireland 97.9% 104.0%
Italy 58.3% 40.9%
Latvia - -

Lithuania -3.5% -6.6%
Luxembourg - -

Malta - -
Netherlands -3.6% -2.0%
Poland 179.2% 252.4%
Portugal 37.4% 33.6%
Romania - -

Slovakia 22.6% 27.2%
Slovenia -99.8% -99.9%
Spain 17.8% 29.2%
Sweden 8.0% 9.6%
United Kingdom -17.9% -20.7%

Note: Romania reports emissions under 'Public electricity and heat production’.

The following Member States reported that CO, emissions from petroleum refining were not occurring: Latvia,

Luxembourg and Malta (1990 and 2007) and Cyprus (2007).

Grey marked cells label negative values.
Source: EEA, 2009a.
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1.1.3 CO, emissions from the manufacture of solid fuels and other

Definition (IPCC sector 1A1c): combustion emissions from fuel use during the manufacture of
secondary and tertiary products from solid fuels including production of charcoal. This category
includes emissions from own on-site fuel use.

CO; emission from |Share in 1990 |Share in 2007 [Change Change
1Alc total GHG total GHG 1990-2007 (2000-2007
EU-15 2.2% 1.3% -40.0% -2.6%
EU-27 1.8% 1.3% -33.1% 0.1%

Figure 1.12 CO, emissions from manufacturing of solid fuels compared with

fuel combustion, and change in fuel share for the EU-15

=100)

120

100 C

80 A

Index (1990 level

60

1995 2000 2005

—X— CO2 emissions —O— fuelcombustion

Source: EEA, 2009a

Fuel share 1990

Biomass
1%

Gaseous
Fuels
23%

Other
Fuels

Liquid
Fuels
5%

Gaseous
Fuels
49%

Fuel share 2007
Biomass
1%

43%

Figure 1.13 CO, emissions from manufacturing of solid fuels compared with
fuel combustion, and change in fuel share for the EU-27
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Reasons for the decreasing emission trend include:

Between 1990 and 2007, CO: emissions from the manufacture of solid fuels and other
energy industries were significantly reduced, following the trend in fuel combustion in
this sector. In the EU-27 the decreasing trend in CO:z emissions stopped in 2000.
Emissions have been stable since, at a level 30 % below 1990 levels.

Fuel switching from solid to gaseous fuels led to further reductions in CO2 emissions.
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Table 1.3 Change of CO, emissions and fuel combustion from manufacturing

of solid fuels between 1990 and 2007 for EU-27 Member States

Relative Change |CO2 Fuel
(1990-2007) emissions |Combustion
Austria 22.9% 23.0%
Belgium -84.4% -63.1%
Bulgaria 25.1% 29.0%
Cyprus - -

Czech Republic -44.6% -27.9%
Denmark 199.7% 201.2%
Estonia - -

Finland 1.4% 51.9%
France -25.2% -43.4%
Germany -69.8% -67.6%
Greece -14.7% -14.9%
Hungary - -

Ireland 13.5% 14.7%
Italy 5.3% -14.0%
Latvia -76.9% -42.8%
Lithuania -20.1% -8.4%
Luxembourg - -

Malta - -
Netherlands 44.6% 13.5%
Poland 57.9% 44.3%
Portugal - -

Romania - -

Slovakia 13824.0% 6432.0%
Slovenia -98.0% -98.0%
Spain -8.9% 12.3%
Sweden -9.1% 8.2%
United Kingdom 26.4% 51.6%

Note: Romania reports emissions under 'Public electricity and heat production’; Hungary includes emissions
under ‘Chemical industry' (1990). The following Member States reported that CO, emissions from the

manufacture of solid fuels and other energy industries were not occurring: Cyprus, Estonia, Luxembourg and
Malta (1990 and 2007) and Portugal (2007).

Grey marked cells label negative values.
Source: EEA, 2009a.
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1.2 Energy use

Definition (IPCC sector 1A2+1A4+1A5): Emissions from combustion of fuels in industry including
combustion for the generation of electricity and heat and emission from combustion activities in
commercial and institutional buildings in households, in agriculture, forestry, or fishing and all
remaining emissions from non-specified fuel combustion.

GHG emission Share in 1990 |Share in 2007 [Change Change
from 1A2+1A4+1A5 |total GHG total GHG 1990-2007 |2000-2007
EU-15 29.5% 25.3% -15.3% -8.8%
EU-27 28.9% 24.6% -20.5% -8.6%

Note: Emissions from 2C1 are not included in chapter A 1.2 Energy use but A 1.4 Industrial processes

Figure 1.14 Trend in absolute EU-15 (left) and EU-27 (right) total greenhouse
gas emissions from energy use (contribution of sub-categories)
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Figure 1.15 Trend of EU-15 (left) and EU-27 (right) total greenhouse gas
emissions from energy use compared with fuel combustion
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Total EU-15 greenhouse gas emissions from energy use were 15 % below 1990 levels in
2007. Changes in the trend of fuel combustion were reflected in the trend of greenhouse
gas emissions. Fuel combustion, however, decreased only by 4 % between 1990 and
2007. Highest absolute reductions were achieved in Germany and the United Kingdom.

In the EU-27 emissions were 20 % below 1990 emissions in 2007. Changes in the trend of
fuel combustion were reflected in the trend of greenhouse gas emissions. Fuel
combustion, however, decreased only by 8 % between 1990 and 2007.

Greenhouse gas emissions in the EU-15 and EU-27 are expected to be above 2007 levels
in 2010. The highest absolute increase within the EU-15 is expected for Germany. France,
Italy and the United Kingdom expect the highest reductions between 2007 and 2010
within the EU-15.

1.2.1 CO,emissions from manufacturing industries and construction excluding iron and
steel production

Definition (IPCC sector 1A2-1A2a): Emissions from combustion of fuels in industry (excluding

iron

and steel) including combustion for the generation of electricity and heat. Emissions from

autoproducers should be assigned to the sector where they were generated.

CO; emission from [Share in 1990 |Share in 2007 |Change Change

1A2-1A2a total GHG total GHG 1990-2007 |2000-2007
EU-15 11.2% 9.8% -13.5% -4.6%
EU-27 11.4% 9.7% -20.9% -6.4%

Figure 1.16 CO, emissions from manufacturing industries and construction

excluding iron and steel production compared with fuel combustion
and gross value added and change in fuel share for the EU-15
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Figure 1.17 CO, emissions from manufacturing industries and construction
excluding iron and steel production compared with fuel combustion
and gross value added and change in fuel share for the EU-27
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e  The sub-categories contributing most to emissions from manufacturing industries are
iron and steel (treated in the next section), emissions from the chemical industry (1A2c)
and emissions from remaining industries (1A2f). This category is used by a number of
Member States (e.g. the United Kingdom, Romania), when they cannot allocate the
emissions to specific industries.

e The decrease in emissions is partly due to the fuel shift from solid to gaseous fuels. The

decrease observed on the trend for the EU-27 emissions is even higher and amounts to
21 %.

e Gross value added (GVA) is decoupled from emissions and fuel combustion, for the EU-
27 and EU-15, as GV A increased while emissions and fuel combustion decreased.

23



Table 1.4 Change of CO, emissions and fuel combustion between 1990 and
2007 for the EU-27 Member States

Relative Change |CO2 Fuel
(1990-2007) emissions |Combustion
Austria 22.0% 46.5%
Belgium -6.2% 12.2%
Bulgaria -55.3% -49.2%
Cyprus - -

Czech Republic |- -

Denmark 5.1% 10.1%
Estonia -50.9% -49.8%
Finland -26.8% 13.5%
France -8.7% 0.7%
Germany -41.3% -24.7%
Greece 3.8% 13.0%
Hungary -49.6% -27.6%
Ireland 60.4% 66.8%
Italy -9.6% -4.9%
Latvia -72.7% -61.4%
Lithuania - -
Luxembourg 37.9% 56.0%
Malta - -
Netherlands -19.0% -20.3%
Poland -2.7% 21.2%
Portugal 22.5% 38.4%
Romania - -

Slovakia -61.1% -57.4%
Slovenia -20.9% -15.6%
Spain 60.3% 77.3%
Sweden -12.0% -4.0%
United Kingdom -19.6% -12.0%

Source: EEA, 2009a

1.2.2 CO,emission from iron and steel production
Definition (IPCC sector 1A2a): emissions from combustion of fuels in the iron and steel industry
including combustion for the generation of electricity and heat.

Definition (IPCC sector 2C1): by-product or fugitive greenhouse gas emissions from industrial
processing of iron and steel products.

CO2 emissions from iron and steel production are split between:
e Process-related emissions, accounted for in the CRF Sector 2 'Industry’ (2C1),
e Combustion-related emissions, accounted for in the CRF Sector 1 'Energy' (1A2a).

As the boundary between process and combustion related emissions is not uniformly
interpreted in individual Member States, this chapter deals with both types of emissions
together.
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CO; emission from [Share in 1990 |Share in 2007 |Change Change

2C1 total GHG total GHG 1990-2007 (2000-2007
EU-15 1.6% 1.6% -4.5% 6.2%
EU-27 1.8% 1.8% -8.8% 14.0%
CO; emission from [Share in 1990 |Share in 2007 |Change Change
1A2a total GHG total GHG 1990-2007 |2000-2007
EU-15 2.7% 2.1% -24.1% -12.8%
EU-27 2.7% 2.2% -25.0% -11.1%
Totaliron and steel industry

EU-15 4.4% 3.7% -16.7% -5.5%
EU-27 4.5% 3.9% -18.4% -1.2%

Note:
processes’

In the overview emissions from 2C1 are not included in chapter ‘A 1.2 Energy use' but ‘A 1.4 Industrial

Figure 1.18 CO, emissions from iron and steel industry compared with fuel
combustion, steel production and gross value added and change in
fuel share for the EU-15
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Figure 1.19 CO, emissions from iron and steel industry compared with fuel
combustion, steel production and gross value added and change in
fuel share for the EU-27
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Reasons for decreasing emissions:

0 The share of electric processing in steel production increased, while the share of
integrated steelworks has been decreasing. Emissions depend partly on the
method of processing (integrated steelworks or electric processing), where electric
processing generates less direct emissions.

0 The switch from solid to gaseous fuels contributed to the reduction of energy-
related CO:z emissions in iron and steel production. Between 1990 and 2007 the use
of solid fuels decreased by 22 %, whereas gaseous fuels increased by 17 % in the
EU-15. In the EU-15 the share of solid fuels was 68 % in 2007; in 1990 it was 73 %.

Emissions and gross value added have been decoupling since the late 1990s.

Since 2001, CO2 emissions from iron and steel production have been relatively stable
while steel production from electric processing has been steadily increasing and steel
production from integrated steelworks has been stable. This indicates a decoupling
between steel production from electric processing and related CO: emissions, due to
efficiency improvements in the steel production process and in electricity generation by
the steel industry.
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Table 1.5 Change of CO, emissions, fuel combustion and gross value added
between 1990 and 2007 for the EU-27 Member States

Relative Change |CO2 Fuel

(1990-2007) emissions |(Combustion |GVA

Austria 37.9% 30.1% 56.3% 56.3%
Belgium -38.1% -32.5%|- -

Bulgaria -23.6% -39.3%|- -

Cyprus - - - -

Czech Republic -6.2% |- 171.4% 171.4%
Denmark -4.4% 10.6% 20.3% 20.3%
Estonia -53.3% -44.8% |- -

Finland 33.0% 19.9% 122.0% 122.0%
France -20.4% -15.9%|- -

Germany -14.4% -15.8%|- -

Greece -24.1% -44.8% |- -

Hungary -44.7% -49.3% |- -

Ireland -98.6% -98.1%|- -

Italy -21.6% -8.9% 43.9% 43.9%
Latvia -22.7% -19.8%|- -

Lithuania - - - -
Luxembourg -85.2% -64.0%|- -

Malta -15.2% -11.6%|- -
Netherlands -5.4% -1.8% 38.8% 38.8%
Poland -27.8% -56.6% |- -

Portugal -61.5% -11.8%|- -

Romania -18.0% |- - -

Slovakia -25.7% -38.1%|- -

Slovenia -48.3% -50.1% |- -

Spain -14.1% 12.4% |- -

Sweden 18.3% 16.6% |- -

United Kingdom -19.8% -32.9%|- -

Note: Cyprus reports emissions under 1A2a for 1990 as not occurring and for 2007 as not applicable, and
Lithuania as not occurring for 1990 and 2007.

Grey marked cells label negative values.
Source: EEA, 2009a, Eurostat



1.2.3 CO; emissions from energy use in services

Definition (IPCC sector 1A4a): emission from fuel combustion in commercial and institutional

buildings.
CO; emission from [Share in 1990 |Share in 2007 |Change Change
1A4a total GHG total GHG 1990-2007 |2000-2007
EU-15 3.7% 3.3% -12.2% -7.8%
EU-27 3.5% 3.1% -17.8% -5.0%

Figure 1.20 CO, emissions from energy use in services compared with fuel
combustion, heating degree days and gross value added, and change
in fuel share for the EU-15
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Figure 1.21 CO, emissions from energy use in services compared with fuel
combustion, heating degree days and gross value added, and change
in fuel share for the EU-27
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e COz2 emissions follow very closely the annual variations of heating degree days (Figure
1.20). For example, an increase in emissions from one year to another can be explained by
colder weather, which results in a higher number of heating degree days. However, long
term trends of CO: emissions also depend on other factors, such as the number of
commercial and institutional buildings and the type of fuel used.

28



The large reduction in emissions between 2006 and 2007 (11 % in EU-15 and EU-27) can
be explained by increased taxes on fuels in 2007 (especially the value added tax in
Germany), filling of stocks in 2006, and warmer weather.

In all Member States that reported increasing emissions except Estonia, emissions
increased less than fuel combustion, which indicates that fuel switching has occurred.

In the EU-15, the share of solid fuels in total fuel consumption decreased from 12 % in
1990 to 1 % in 2007 and the share of liquid fuels declined from 42 % to 26 %, while the
share of gaseous fuels increased from 44 % to 68 %. This fuel shift is the main reason why
emissions from services have remained relatively stable between 1990 and 2007, while
gross value added has been steadily increasing since 1990. In addition, as services do not
represent an energy-intensive sector of the economy, gross value added depends little on
energy use.

Table 1.6 Change of CO, emissions, fuel combustion, heating degree days and

gross value added from services between 1990 and 2007 for EU-27
Member States

Relative Change |CO2 Fuel Heating Gross Value
(1990-2007) emissions |Combustion |degree days |Added
Austria -26.4% -5.3% -8.6% 49.8%
Belgium 28.7% 37.5% -8.9%|-

Bulgaria 87.6% 118.2% -4.4% |-

Cyprus 211.4% 217.3% -9.4% |-

Czech Republic -66.9% -52.8% -4.6% |-

Denmark -43.7% -28.5% -2.7% 46.5%
Estonia 30.5% 22.6% -0.8%|-

Finland -43.4% -35.6% -4.6% 36.1%
France -1.6% 4.3% -3.3% 42.7%
Germany -43.9% -31.5% -5.1%|-

Greece 184.8% 201.2% -8.1%|-

Hungary -0.6% 13.7% -4.9%|-

Ireland 11.6% 20.5% -9.9% |-

Italy 38.4% 49.6% -9.0% 30.8%
Latvia -80.8% -62.0% 2.0% 109.9%
Lithuania -86.7% -83.9% 2.9%|-
Luxembourg 0.9% 6.4% -10.4%|-

Malta -16.3% -28.1% -23.9% |-
Netherlands 36.4% 38.7% -6.3% 65.7%
Poland -34.4% -6.6% 0.6% |-

Portugal 220.2% 240.8% -1.1%|-

Romania 149.7% 182.8% -2.9%|-

Slovakia -79.1% -71.8% -5.0%|-

Slovenia -4.3% -18.7% -5.7% 82.9%
Spain 119.7% 138.0% -1.2% 61.8%
Sweden -67.0% -57.4% 0.5% 41.0%
United Kingdom -19.2% -11.2% -1.2% 77.4%

Note: Grey marked cells label negative values.
Source: EEA, 2009a
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1.2.4 CO, emissions from energy use in households

Definition (IPCC sector 1A4b): all emissions from fuel combustion in households.

CO; emission from [Share in 1990 |Share in 2007 |Change Change
1A4b total GHG total GHG 1990-2007 |2000-2007
EU-15 9.2% 8.1% -12.9% -13.0%
EU-27 8.7% 7.7% -17.3% -11.6%

Figure 1.22 CO, emissions from households compared with fuel combustion,
number of dwellings and heating degree days, and change in fuel

share for the EU-15
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Figure 1.23 CO, emissions from households compared with fuel combustion,
number of dwellings and heating degree days, and change in fuel

share for the EU-27
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e Indirect emissions from electricity consumption are not included, as these are reported

under the category 'energy industries'.
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e The strong decrease in emissions between 2006 and 2007 was mainly caused by Germany

where a tax increase in 2007 encouraged the filling of stocks in 2006. The warmer weather

and increased fossil fuel prices in Europe contributed further to this decrease.
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CO:z emissions from households are mainly influenced by outdoor temperatures, the
number and size of dwellings, building code, the age distribution of the existing building
stock and the fuel split for heating and warm water. Long-term trends show a clear
decoupling of emissions from the number of households. This decoupling can be
explained by:

- animprovement of energy efficiency from buildings

- ashift from household heating boilers to district heating plants or to electric heating.
That shift in heating facilities reduces CO:2 emissions from households but may result
in increasing emissions from energy industries;

- aswitch from solid to gaseous fuels: in the EU-15 the respective shares of solid fuels
and gaseous fuels changed from 12 % and 42 % in 1990, to 2% and 59 % in 2007. The
use of liquid fuels also decreased by 28% between 1990 and 2007.

A main reason for the absolute reductions in CO2 emissions observed in Denmark,
Finland and Sweden between 1990 and 2007 is the increase of district heating, which is
indicated by a decrease in fuel combustion and/or an increase in final energy
consumption. In Germany, efficiency improvements through thermal insulation of
buildings and fuel switching in particular in eastern German households, solar thermal

energy production and biomass district heating were largely responsible for long term
CO2 reduction from households.
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Table 1.7 Change of CO, emissions, fuel combustion, number of dwellings and

heating degree days between 1990 and 2007 for EU-27 Member
States

Relative Change |CO2 Fuel Heating
(1990-2007) emissions |Combustion |degree days
Austria -22.2% -4.7% -8.6%
Belgium -7.0% -2.1% -8.9%
Bulgaria -77.2% -35.7% -4.4%
Cyprus -6.6% 0.1% -9.4%
Czech Republic -65.4% -34.9% -4.6%
Denmark -33.4% 5.4% -2.7%
Estonia -86.7% -14.9% -0.8%
Finland -33.6% -11.6% -4.6%
France 2.4% 0.4% -3.3%
Germany -33.6% -16.5% -5.1%
Greece 84.0% 70.6% -8.1%
Hungary -45.9% -26.3% -4.9%
Ireland -3.5% 16.7% -9.9%
Italy -5.0% 7.2% -9.0%
Latvia -64.2% 4.2% 2.0%
Lithuania -72.2% -32.4% 2.9%
Luxembourg -1.4% 4.3% -10.4%
Malta 14.1% 15.0% -23.9%
Netherlands -17.8% -17.3% -6.3%
Poland -7.1% 10.1% 0.6%
Portugal 27.3% 3.2% -1.1%
Romania 16.3% 112.0% -2.9%
Slovakia -62.1% -16.5% -5.0%
Slovenia 32.5% 24.4% -5.7%
Spain 42.0% 33.9% -1.2%
Sweden -77.2% -43.4% 0.5%
United Kingdom -3.2% 2.8% -1.2%

Note: Grey marked cells label negative values.
Source: EEA, 2009a, Eurostat
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1.2.5

CO, emissions from energy use in agriculture, forestry, fisheries

Definition (IPCC sector 1A4c): emissions from fuel combustion in agriculture, forestry, or domestic
inland, coastal and deep-sea fishing. This includes traction vehicles, pump fuel use, grain drying,
horticultural greenhouses and other agriculture, forestry or fishing related fuel use.

CO; emission from [Share in 1990 |Share in 2007 |Change Change
1A4c total GHG total GHG 1990-2007 |2000-2007
EU-15 1.6% 1.3% -17.2% -8.0%
EU-27 1.6% 1.3% -21.8% -11.4%

Figure 1.24 CO, emissions from agriculture, forestry and fisheries compared
with fuel combustion, and change in fuel share for the EU-15
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Figure 1.25 CO, emissions from agriculture, forestry and fisheries compared
with fuel combustion, and change in fuel share for the EU-27
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e Between 1990 and 2007, CO:z emissions and the amount of fuel combusted have
decreased in most countries. Changes in CO2 emissions and fuel combustion were
tightly coupled in the EU-15 and the EU-27.

e Changes in CO:z emissions and fuel combustion were also tightly coupled for individual
Member States, except in Austria, Poland, Portugal and Sweden.
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Table 1.8 Change of CO, emissions and fuel combustion between 1990 and
2007 for EU-27 Member States

Relative Change |CO2 Fuel
(1990-2007) emissions |Combustion
Austria -26.6% 6.1%
Belgium -15.7% -10.3%
Bulgaria -52.8% -44.0%
Cyprus 83.9% 84.2%
Czech Republic -89.9% -84.9%
Denmark -20.2% -19.2%
Estonia -21.3% -30.0%
Finland -12.0% -14.1%
France -17.5% -15.6%
Germany -47.5% -39.8%
Greece -12.3% -11.1%
Hungary -63.3% -60.0%
Ireland 17.3% 20.5%
Italy -6.2% 3.6%
Latvia -75.9% -76.6%
Lithuania -84.4% -81.1%
Luxembourg 219.3% 170.8%
Malta - -
Netherlands -22.1% -21.4%
Poland 37.5% 63.4%
Portugal -55.7% -39.7%
Romania -87.9% -84.6%
Slovakia 99.9% 107.4%
Slovenia -30.6% -30.7%
Spain 17.8% 17.1%
Sweden 6.9% 32.2%
United Kingdom -19.7% -17.4%

Note: Malta reports emissions as not estimated and not occurring.
Grey marked cells label negative values.
Source: EEA, 2009a



1.3 Transport

Definition (IPCC sector 1A3): emissions from the combustion and evaporation of fuel for all
transport activity. This category does not include emissions from fuel sold to any air or marine vessel
engaged in international transport (international bunker fuels).

GHG emission Share in 1990 |Share in 2007 |Change Change
from 1A3 total GHG total GHG 1990-2007 |2000-2007
EU-15 15.9% 19.8% 23.7% 4.0%
EU-27 13.6% 18.3% 26.0% 71%

Note: Emissions from international bunkers are not included in transport emissions in the table above.
Including emissions from international bunkers transport emissions would give a share of 27 % in the EU-15

and 24 % in the EU-27 in 2007.

Figure 1.26 Trend in absolute EU-15 (left) and EU-27 (right) total greenhouse
gas emissions from transport (contribution of sub-categories)
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Figure 1.27 Trend of EU-15 (left) and EU-27 (right) total greenhouse gas
emissions from transport compared with fuel combustion
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e Total EU-15 greenhouse gas emissions from transport were 24 % above 1990 levels in
2007. The trend of greenhouse gas emissions followed closely the trend of fuel
combustion. Highest absolute increases occurred in France, Italy and Spain. Germany
was the only EU-15 Member State that achieved a reduction. Including emissions from
international bunkers the emissions would have increased to 35 % above 1990 levels.

e Inthe EU-27 emissions were 26 % above 1990 emissions in 2007. The trend of
greenhouse gas emissions followed closely the trend of fuel combustion. Including

emissions from international bunkers the emissions would have increased to 36 % above
1990 levels.

e  Greenhouse gas emissions in the EU-15 and EU-27 are expected to be slightly below 2007
levels in 2010 (WAM). Within the EU-15 the highest absolute decrease is expected by
Spam (-21 Mt COZ-equivalent).

1.3.1 CO, emissions from domestic and international aviation

Definition (IPCC sector 1A3a + international aviation): Emissions from international civil
aviation and domestic air transport (commercial, private, agricultural, etc.), including take-offs and
landings. Use of fuel at airports for ground transport which is reported under 1 A 3 e Other
Transportation is excluded.

CO2 emission from

1A3a + intl. Share in 1990 (Share in 2007 (Change Change
Aviation total GHG total GHG 1990-2007 |2000-2007
EU-15 1.8% 3.5% 97.3% 17.7%
EU-27 1.4% 3.0% 92.9% 18.6%

Figure 1.28 CO, emissions from domestic and international aviation in the EU-
15 (left) and the EU-27 (right)
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e The total increase is dominated by international aviation, in EU-15 and EU-27.

e In the EU-27 and the EU-15 the share of domestic CO: emission decreased from 21 % in
1990 to 14% in 2007, same for EU-15.

e  Only Bulgaria and Lithuania report decreasing emission from aviation. Seven Member
States experienced a decrease in emissions from domestic aviation only.

Table 1.9 Change of total greenhouse gas emissions from domestic and
international aviation between 1990 and 2007 for EU-27 Member

States
total GHG total GHG

Relative Change |domestic  |total GHG domestic +
(1990-2007) aviation int. aviation |int. aviation
Austria 130.3% 145.5% 145.0%
Belgium 24.5% 22.5% 22.5%
Bulgaria -58.0% -40.9% -45.4%
Cyprus - 18.0%|-
Czech Republic -78.5% 76.4% 47.4%
Denmark -56.0% 55.6% 42.1%
Estonia -77.1% 40.7% 34.9%
Finland -20.5% 64.3% 41.1%
France 7.4% 100.2% 69.6%
Germany -23.0% 123.3% 92.8%
Greece 88.0% 19.3% 34.7%
Hungary - 51.2%|-
Ireland 106.7% 182.6% 178.7%
Italy 50.5% 150.3% 122.6%
Latvia 2750.2% 11.4% 12.2%
Lithuania 510.1% -51.4% -50.4%
Luxembourg 154.4% 230.5% 230.4%
Malta - - -
Netherlands 0.0% 144.4% 143.1%
Poland 45.5% 126.2% 119.1%
Portugal 65.6% 71.7% 70.9%
Romania 118.8% 148.1% 144.4%
Slovakia 74.6% 86.0% 84.8%
Slovenia 56.7% 22.7% 23.2%
Spain 83.6% 202.9% 138.1%
Sweden -10.2% 64.3% 39.6%
United Kingdom 70.3% 122.7% 119.1%

Note: Grey marked cells label negative values.
Source: EEA, 2009a
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1.3.2 CO, emissions from road transport

Definition (IPCC sector 1A3b): all combustion and evaporative emissions arising from fuel use in
road vehicles, including the use of agricultural vehicles on highways.

CO2 emission from |Share in 1990 |Share in 2007 |Change Change
1A3b total GHG total GHG 1990-2007 |2000-2007
EU-15 14.5% 18.2% 24.6% 41%
EU-27 12.3% 16.9% 28.5% 7.5%

Figure 1.29 CO, emissions from road transport compared with fuel combustion,
passenger and freight transport, final energy consumption, and
change in fuel share for the EU-15
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Figure 1.30 CO, emissions from road transport compared with fuel combustion,
passenger and freight transport, final energy consumption, and
change in fuel share for the EU-27
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Road transport represented 92 % in 1990 and 94 % in 2007 of total transport CO2
emissions (international aviation excluded).

CO:z emissions from road transport increased by 25 % between 1990 and 2007, after
emissions stabilised in the EU-15 in 2003.

Final energy demand for transport, fuel combustion and CO: emissions show a very
similar increasing trend. The stronger increase in passenger transport (36 %) and
especially freight transport (65 %) show that emissions have started to decouple from
kilometres driven.

N:0 emissions increased by 20% or more in all Member States except Hungary, Lithuania

and the United Kingdom. The increase in N2O emissions is mainly due to the

introduction of catalytic converters in road vehicles.

Table 1.10 Change of CO, and N,O emissions from road transport, fuel

combustion, passenger and freight transport and final energy
consumption between 1990 and 2007 for EU-27 Member States

Relative Change |CO2 Fuel Freight km on|Final energy [N20
(1990-2007) emissions |Combustion |roads consumption [emissions
Austria 74.4% 87.4% |- 75.2% 50.8%
Belgium 26.2% 24.1% 85.3% 26.7% 137.9%
Bulgaria -3.8% -3.7%|- 20.2% 22.3%
Cyprus 188.2% 194.8% |- 70.9% 221.0%
Czech Republic 200.9% 192.0% |- 156.7% 921.9%
Denmark 42.3% 42.3% 26.2% 42.7% 31.1%
Estonia 3.6% 1.8%|- 2.6% 217.9%
Finland 13.7% 13.6%|- 13.6% 303.2%
France 15.0% 18.0% 95.3% 17.5% 46.1%
Germany -4.2% 3.4% 110.7% 1.6% 77.1%
Greece 68.2% 70.9% 74.1% 73.3% 84.9%
Hungary 63.7% 61.9%|- 64.7% -5.2%
Ireland 192.6% 191.4% 269.4% 199.6% 235.7%
Italy 27.1% 27.0%|- 28.3% 42.6%
Latvia 51.1% 45.3% |- 45.5% 173.1%
Lithuania -8.7% -3.7%|- -5.0% 8.6%
Luxembourg 145.5% 147.4% |- 151.2% 197.0%
Malta 52.0% 51.9%|- 3.4% 52.4%
Netherlands 35.3% 37.5% 35.9% 44.4% 61.8%
Poland 70.4% 78.7%|- 133.3% 402.9%
Portugal 96.4% 99.6% 66.3% 101.3% 326.7%
Romania 85.9% 84.7%|- 13.9% 81.5%
Slovakia 41.6% 45.2% |- 43.5% 154.7%
Slovenia 97.2% 98.5% |- 93.7% 445.2%
Spain 94.0% 96.7% 96.0% 89.8% 319.7%
Sweden 14.8% 22.0%|- 22.5% 27.7%
United Kingdom 11.0% 9.6% 21.2% 10.9% 6.2%

Note: 2007 data for passenger transport are not available at Eurostat. Grey marked cells label negative values.

Source: EEA, 2009a, Eurostat




1.3.3 CO, emissions from domestic and international navigation

Definition (IPCC sector 1A3d + international navigation): Emissions from fuels used to propel
water-borne vessels, including hovercraft and hydrofoils. Comprises emissions from fuels burned by
sea-going ships of all flags that are engaged in international transport and emissions from fuel used for

navigation of all vessels not engaged in international transport, except fishing (which should be

reported under 1 A 4 c iii).. These emissions are as far as possible excluded from national totals and

reported separately.

CO2 emission from

1A3d+ intl. Share in 1990 (Share in 2007 (Change Change
Navigation total GHG total GHG 1990-2007 (2000-2007
EU-15 2.8% 4.3% 54.4% 28.7%
EU-27 2.3% 3.6% 51.2% 30.6%

Figure 1.31 Total greenhouse gas emissions from domestic and international

navigation for the EU-15 (left) and the EU-27 (right)
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e Total emissions from navigation are mainly influenced by international transportation,

especially after 1995.

e The share of CO: emissions from domestic navigation in total navigation emissions

decreased from 16 % in 1990 to 11 % in 2007 in the EU-27 and EU-15.

e Between 2006 and 2007, CO: emissions from domestic navigation decreased while

international navigation increased, in the EU-27 and EU-15.
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Table 1.11 Change of total greenhouse gas emissions from domestic and
international navigation between 1990 and 2007 for EU-27 Member

States

total GHG |total GHG total GHG
Relative Change [domestic [int. dom.+int.
(1990-2007) navigation [navigation [navigation
Austria 31.4%|- 31.4%
Belgium 19.2% 128.7% 125.6%
Bulgaria - -81.0% -82.2%
Cyprus - 216.8% 216.8%
Czech Republic -72.0%|- -72.0%
Denmark -36.4% 15.3% 5.6%
Estonia -90.6% 35.2% -27.9%
Finland 32.2% -19.2% -9.3%
France 77.1% 17.4% 27.9%
Germany -74.1% 24.4% 4.2%
Greece 15.8% 24.7% 23.1%
Hungary -89.4%|- -89.4%
Ireland -95.1% 528.5% 156.1%
Italy -8.3% 76.7% 29.7%
Latvia -69.7% -62.3% -62.4%
Lithuania 15.3% 8.0% 8.4%
Luxembourg 94.8% 83.2% 92.2%
Malta 124.8%|- 32375.0%
Netherlands 49.6% 49.6% 49.6%
Poland -94.8% -41.5% -48.4%
Portugal -19.8% 27.3% 19.8%
Romania -52.1% -75.5% -71.4%
Slovakia - -50.1% -50.1%
Slovenia - - -
Spain 117.4% 132.9% 131.1%
Sweden -17.5% 232.9% 184.1%
United Kingdom 19.9% 3.5% 9.7%

Note: Bulgaria reported total greenhouse gas emissions for domestic navigation for 1990 but not 2007. This
explains why the relative change in emissions from international navigation and domestic navigation and
international navigation is not equal.

Malta reported total greenhouse gas emissions for international navigation for 2007 but not 1990. This explains
why the relative change in emissions from domestic navigation and domestic and international navigation is not
equal.

Source: EEA, 2009a
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1.4 Industrial processes

Definition (IPCC sector 2): by-product or fugitive emissions of greenhouse gases from industrial
processes. Emissions from fuel combustion in industry are reported under the source category 1

Energy

(see above).

total GHG emission|Share in 1990 |Share in 2007 |Change Change
from 2 total GHG total GHG 1990-2007 |2000-2007
EU-15 8.5% 7.6% -10.8% 0.8%
EU-27 8.3% 8.0% -9.9% 6.3%

Figure 1.32 Trend in absolute EU-15 (left) and EU-27 (right) total greenhouse
gas emissions from industrial processes (contribution of sub-

categories)
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Figure 1.33 Trend of EU-15 (left) and EU-27 (right) total greenhouse gas

emissions from industrial processes compared to GVA in industry
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e Total EU-15 greenhouse gas emissions from industry were 11 % below 1990 levels in
2007 whereas gross value added increased by 30 % during the same time. Highest
absolute emission reductions were achieved by France, the Netherlands and the United
Kingdom.
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In the EU-27 emissions were 10 % below 1990 emissions in 2007 whereas gross value
added increased by 32 % during the same time.

Greenhouse gas emissions in the EU-15 and EU-27 are expected to be below 2007 levels
in 2010. Germany, the Netherlands and the United Kingdom project (WAM) that they
will contribute most to the EU-15 emission reductions between 2007 and 2010.

1.41 CO2 emissions from cement production (2A1)

Definition (IPCC category 2A1): Emissions arising during the production of cement. Cement
process CO:z emissions occur during the production of clinker, an intermediate component in the
cement manufacturing process.

CO; emission from [Share in 1990 |Share in 2007 |Change Change

2A1 total GHG total GHG 1990-2007 |2000-2007
EU-15 1.8% 2.0% 8.4% 6.1%
EU-27 1.8% 2.0% 6.0% 9.2%

Figure 1.34 CO, emissions from cement production compared with clinker

production for the EU-15 (left) and the EU-27 (right)

120 120
109

S 110 A A g 110 106 4112
S 108 S
i o 106
2 100 C T 100 L
K @
o o
D (o2}
?'_, 90 1 g 90
x X
[ (5
T 80 1 2 80 1

N+ T 0N +—————— T

1990 1995 2000 2005 2010 1990 1995 2000 2005 2010

—x— CO2 emissions —{0O— clinker production —X%— CO2 emissions —0— clinker production
—a&— cement production projected —a&— cement production projected

Source: EEA, 2009a, PRIMES 2007 (projected data for cement production)

Cement production has a major influence on greenhouse gas emissions from industrial
processes. Factors for declining emissions in the early 1990s were low economic growth
and cement imports. It is projected that cement production in the EU-15 will increase by
2 % by 2010.

Production and emissions are strongly correlated in most Member States. Consequently,
the trends in emissions generally followed the trends in production, with approximately
half of the Member States reporting increases in production and emissions, and the other
half reporting decreases. Strong increases in cement production (> 50 %) can be seen for
Denmark and Ireland.

43



Table 1.12 Change of CO, emissions and cement production between 1990 and

2007 for the EU-27 Member States

Relative Change |CO2 Clinker
(1990-2007) emissions |production
Austria 4.8% 8.1%
Belgium 9.3% 8.3%
Bulgaria -8.4% -8.4%
Cyprus 32.4% 33.0%
Czech Republic -17.9% -18.8%
Denmark 59.5% 81.9%
Estonia 23.5% 22.4%
Finland -18.3% -18.3%
France -14.7% -13.5%
Germany -5.5% -5.5%
Greece 11.2% 13.1%
Hungary -20.6% -19.7%
Ireland 168.6% 175.8%
Italy 11.4% 13.3%
Latvia -53.1% -49.4%
Lithuania -68.6% -68.4%
Luxembourg -23.5% -22.1%
Malta - -
Netherlands -3.1% 9.7%
Poland 29.3% 27.7%
Portugal 30.8% 30.8%
Romania -8.8% -8.5%
Slovakia 1.4% -0.4%
Slovenia 15.3% 15.4%
Spain 38.1% 38.1%
Sweden 7.3% 6.2%
United Kingdom -16.2% -19.4%

Note: Malta reports cement production as not occurring.

Grey marked cells, label negative values.
Source: EEA, 2009a

1.4.2 CO,emissions from lron and Steel production

See chapter A 1.2.2 CO, emissions from iron and steel.

44



1.5 Agriculture

Definition (IPCC sector 4): Describes all anthropogenic emissions from this sector except for fuel
combustion and sewage emissions, which are covered in Energy 1 A and Waste 6 B, respectively.

GHG emission Share in 1990 (Share in 2007 (Change Change
from 4 total GHG total GHG 1990-2007 |2000-2007
EU-15 9.5% 8.5% -11.3% -7.8%
EU-27 10.1% 8.6% -20.2% -6.3%

Figure 1.35 Trend in absolute EU-15 (left) and EU-27 (right) total greenhouse
gas emissions from agriculture (contribution of sub-categories)
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Note: The sector 4 also covers emissions from 4D Agricultural Soils, 4E prescribed burning of Savannas, 4F
Field Burning of Agricultural Residues and 4G Other.
Source: EEA, 2009a

Figure 1.36 Trend of EU-15 (left) and EU-27 (right) total greenhouse gas
emissions from agriculture
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Source: EEA, 2009a; EEA based on Member State greenhouse gas inventories and projections

e Total EU-15 greenhouse gas emissions from agriculture were 11 % below 1990 levels in
2007. Highest absolute reductions were achieved in France, Germany and the United
Kingdom.

e In the EU-27 emissions were 20 % below 1990 emissions in 2007.

e  Greenhouse gas emissions in the EU-15 and EU-27 are expected to be slightly below 2007
levels in 2010. The effect of additional measures compared to projections with existing
measures is very minor for all countries. France, Germany, Greece, Spain and the Slovak
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Republic project the highest reductions (in the range of 1 to 2.5 Mt COz-equivalent) and
Bulgaria, Portugal and Romania the highest increase (in the range of 1 to 4 Mt CO»-
equivalent) during this time.

1.5.1 CH4 emissions from enteric fermentation

Definition (IPCC category 4A): Methane production from herbivores as a by-product of enteric
fermentation, a digestive process by which carbohydrates are broken down by micro-organisms into
simple molecules for absorption into the bloodstream.

CH,4 emission from |Share in 1990 |Share in 2007 [Change Change

4A total GHG total GHG 1990-2007 |2000-2007
EU-15 3.0% 2.8% -10.0% -5.6%
EU-27 3.1% 2.7% -19.7% -5.3%

Figure 1.37 CH,4; emissions and number of cattle from enteric fermentation in
the EU-15 (left) and the EU-27 (right)
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e Animal numbers are coupled to emissions from enteric fermentation. One important
indicator for animal productivity is the average daily gross energy intake for dairy and
non-dairy cattle and sheep.

e The trend in animal numbers is to a large extent influenced by EU agricultural policy
such as suckler cow premia and milk quotas but also by environmental legislation.
Animal development is also determined by epidemics such as the avian flu (reducing
e.g. the number of poultry in the Netherlands in 2003) and the BSE crisis between 2001
and 2003 (EEA, 2008a).

e  For cattle, the decrease in numbers is mainly explained by an increase in milk
production per dairy cow between 1990 and 2005 combined with an unchanged total
milk production. The increased milk production per cow has resulted from both genetic
changes in cattle (due to breeding programmes) and the change in amount and
composition of feed intake (EEA, 2008a).

e  The number of cattle and CHs emissions from this category are rather closely linked in
most countries. However, it has to be taken into account that changes in other animal
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population numbers (in particular sheep) also influence overall CHs emissions from

enteric fermentation.

Table 1.13 Change of CH4 emission from enteric fermentation and number of

cattle between 1990 and 2007 for the EU-27 Member States

Relative Change |CH4 Number of
(1990-2007) emissions |cattle

Austria -14.6% -22.6%
Belgium -13.5% -18.4%
Bulgaria -63.8% -59.4%
Cyprus 8.9% 0.5%
Czech Republic -51.3% -60.6%
Denmark -14.5% -30.1%
Estonia -60.1% -68.1%
Finland -19.1% -31.8%
France -8.5% -8.4%
Germany -22.1% -34.9%
Greece 1.8% 1.4%
Hungary -50.0% -56.0%
Ireland -6.9% 0.5%
Italy -9.5% -19.0%
Latvia -71.2% -72.3%
Lithuania -60.4% -66.8%
Luxembourg -8.9% -11.7%
Malta 6.7% 50.8%
Netherlands -16.2% -23.6%
Poland -40.3% -43.3%
Portugal 13.6% 4.1%
Romania -42.5% -55.1%
Slovakia -52.4% -67.9%
Slovenia -6.4% -10.0%
Spain 15.1% 28.5%
Sweden -10.5% -9.2%
United Kingdom -15.3% -15.7%

Note: Grey marked cells label negative values.
Source: EEA, 2009a
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1.5.2 N,O emissions from agricultural soils

Definition (IPCC category 4D): Emissions and removals of CHs and N:2O from agricultural

soil/

land and NMVOCs from crops. These are influenced by irrigation practices, climatic variables,

soil temperature and humidity. Nitrous oxide is produced naturally in soils through the processes of
nitrification and denitrification.

N>O emission from [Share in 1990 |Share in 2007 |Change Change

4D total GHG total GHG 1990-2007 (2000-2007
EU-15 4.9% 4.2% -15.4% -11.3%
EU-27 5.1% 4.2% -22.8% -8.4%

Figure 1.38 N,O emissions and fertiliser use for the EU-15 (left) and the EU-27

(right)
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For EU-15, emissions from all sub-categories in the category 4D have decreased since
1990. This was most significant for direct emissions from the application of synthetic
fertilizer (-25 %), followed by indirect emissions from leaching and run-off (-17 %) and
volatilisation of NH3+NOx (-16 %). In the latter two cases, the reduction of emissions can
be explained by a reduction of nitrogen input, as the implied emission factor was not or
only slightly (leaching) changing during the reporting period. The reduction of animal
manure applied to soils more than counterbalanced the increase in the implied emission
factor for animal wastes application so that emission decreased by 1 % (EEA, 2009a).

In the EU-27 the decrease in the input of nitrogen to agricultural soils between 1990 and
2007was significant for all sub-categories and was 28 % for synthetic fertilizer
application, 19 % for application of manure (EEA, 2009a).

The decrease in emissions is largely a consequence of efficiency improvements, the
reform of the EU common agricultural policy (CAP) as well as the implementation of the
Nitrate Directive aimed at reducing water pollution.
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Table 1.14 Change of N,O emission and fertiliser and manure use between
1990 and 2007 for the EU-27 Member States

Relative Change |N20 synthetic animal
(1990-2007) emissions |[fertiliser use |manure use
Austria -11.2% -25.3% -10.1%
Belgium -18.8% -26.0% -6.1%
Bulgaria -61.5% -55.1% -66.4%
Cyprus 6.3% -55.9% 29.2%
Czech Republic -48.0% -46.5% -51.2%
Denmark -32.0% -51.5% 5.5%
Estonia -52.1% -61.3% -59.5%
Finland -25.9% -34.9% -3.0%
France -15.4% -17.2% -7.3%
Germany -13.3% -26.1% -12.7%
Greece -23.4% -55.2% -3.2%
Hungary -31.4% -10.6% -51.0%
Ireland -9.2% -15.3% -1.0%
Italy -8.5% -0.4% -5.5%
Latvia -59.9% -64.9% -69.6%
Lithuania -49.4% -49.8% -63.3%
Luxembourg -10.1% -25.7% -3.4%
Malta -4.0% -4.0% |-
Netherlands -22.7% -38.3% -9.1%
Poland -27.0% -17.1% -27.8%
Portugal -27.6% -67.5% -2.1%
Romania -50.6% -59.6% -44.4%
Slovakia -51.2% -60.0% -59.3%
Slovenia 2.5% 9.0% -13.3%
Spain 3.4% -11.2% 26.4%
Sweden -9.6% -25.8% -9.7%
United Kingdom -23.5% -32.8% -19.0%

Note: Grey marked cells label negative values.
Source: EEA, 2009a
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1.6 Waste

Definition (IPCC sector 6): Total emissions from solid waste disposal on land, wastewater, waste
incineration and any other waste management activity.

GHG emission Share in 1990 |Share in 2007 |Change Change
from 6 total GHG total GHG 1990-2007 |2000-2007
EU-15 3.9% 2.4% -38.9% -23.0%
EU-27 3.7% 2.6% -33.7% -18.0%

Figure 1.39 Trend in absolute EU-15 (left) and EU-27 (right) total greenhouse
gas emissions from waste (contribution of sub-categories)
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Figure 1.40 Trend of EU-15 (left) and EU-27 (right) total greenhouse gas
emissions from waste
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Source: EEA, 2009a; EEA based on Member State greenhouse gas inventories and projections

e Total EU-15 greenhouse gas emissions from waste were 39 % below 1990 levels. The
highest absolute reductions were achieved in the United Kingdom and Germany.

e In the EU-27 emissions were 34 % below 1990 emissions in 2007.

e Greenhouse gas emissions in the EU-15 and EU-27 are expected to continue to decrease
between 2007 and 2010. Within the EU-15, Germany and Spain project the highest
reductions (in the range of 2-3 Mt COz-equivalent).
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1.6.1 CH,emissions from solid waste disposal

Definition (IPCC category 6A): Methane is produced from anaerobic microbial decomposition of
organic matter in solid waste disposal sites. Carbon dioxide (CO:) is also produced but only CO: from
non-biologic or inorganic waste sources should be reported here.

CH,4 emission from |Share in 1990 |Share in 2007 [Change Change

6A total GHG total GHG 1990-2007 |2000-2007
EU-15 3.3% 1.8% -45.0% -28.4%
EU-27 3.0% 2.0% -39.0% -22.8%

Figure 1.41 CH,; emissions and amount of solid waste disposed for the EU-15

(left) and the EU-27 (right)
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Between 1990 and 2007, the amount of landfilled waste decreased in all EU-15 Member
States except France, Greece, Ireland, Portugal and Spain. Germany became the first
Member State to stop landfilling of biodegradable components completely. In the EU-12,
emissions are mostly increasing (except in Bulgaria, Estonia, Hungary, Lithuania and
Poland). As there is a time lag between disposal and emissions occurring it is possible
for emissions to continue to increase while the amount of landfilled waste is decreasing.

The main driving force of CHs emissions from solid waste disposal is the amount of
biodegradable waste and the amount of CHa recovered and utilised or flared. The
Landfill Directive limits the amount of biodegradable waste going to landfill to 65 % (by
2006), 50 % (by 2009) and 35 % (by 2016) of the waste generated in 1995. The
implementation of the Directive means also that all new landfill sites must have gas
recovery facilities and that such facilities will need to be installed in all existing landfill
sites by 2009. The achievement of these goals implies further reductions in methane
emissions, part of which have already occurred. However, many Member States are still
far from fulfilling the Directive's targets.
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Table 1.15 Change of CH; emissions and deposited waste between 1990 and
2007 for the EU-27 Member States

Relative Change [CH4 deposited

(1990-2007) emissions |waste CH4 recovery
Austria -48.3% -79.7% 286.6%
Belgium -77.9% -61.3%|-

Bulgaria -37.7% -53.9%|-

Cyprus 65.0% 2.4%|-

Czech Republic 45.4% 39.8% 536.9%
Denmark -20.4% -69.9% 1423.0%
Estonia -13.9% -29.0%|-

Finland -43.5% -41.2% |-

France -25.0% 19.8% 1377.3%
Germany -77.1% -100.0% 114.3%
Greece 35.6% 51.1%|-

Hungary 30.6% -1.2% |-

Ireland 32.9% 64.0% |-

Italy 0.3% -12.0% 292.5%
Latvia 91.1% 79.6%|-

Lithuania -15.8% -43.9%|-
Luxembourg -47.8% -36.1%|-

Malta 108.8% 8.0% |-
Netherlands -56.2% -85.8% 118.6%
Poland -51.2% -17.9%|-

Portugal 63.1% 31.7%|-

Romania 122.6% 76.3%|-

Slovakia 283.7%|- -

Slovenia 31.4% 20.8% 2953.3%
Spain 105.5% 74.2% 4100.5%
Sweden -41.7% -86.4% 104.6%
United Kingdom -59.2% -28.4% 696.5%

Note: Bulgaria, Cyprus, Lithuania and Romania report CH, recovery as not occurring. Poland reports CH,4
recovery as included elsewhere and Malta as not applicable. In Estonia, Finland, Greece, Hungary, Ireland,
Latvia, Luxembourg and Portugal CH, recovery was not occurring in 1990. Belgium reports not applicable for
1990 and Slovenia included elsewhere for 1990.

Grey marked cells label negative values.

Source: EEA, 2009a

1.7 Solvents and Other

Definition (IPCC sector 3): This category covers mainly NMVOC emissions resulting from the use
of solvents and other products containing volatile compounds.

Definition (IPCC sector 7): If it is impossible to fit all emission sources/sinks into the six categories
described above, this category may be used, accompanied by a detailed explanation of the source/sink
activity.

Due to the low contribution of this category to total emissions (0.3 % in the EU-15) no
detailed information is given in this chapter.

52



2 Key policies and measures

This annex presents detailed information on the implementation of and expected savings
from policies and measures. This information is presented at the Member State level — the
same information, aggregated at the EU level (EU-15 and EU-27) is presented in the main
report (Chapter 4).

2.1 Linkages between EU policies and national policies and measures (EU-15 and
EU-12)

National policies and measures (PAMs) and EU Common and Coordinated Policies and
Measures (CCPMs) are closely linked, as European Directives require Member States to enact
legislation to implement them (which European regulations and voluntary agreements do
not). National PAMs in place in Member States can therefore result from the implementation
of EU CCPMs, but can also be driven by specific national policy objectives that are not
necessarily related to the EU-wide CCPMs.

Based on detailed information from Member States, Table 2.1 and Table 2.2 illustrate the
linkages between CCPMs and national PAMs. Examples include:

e The Emission Trading Directive led to the adoption of new national measures in all
Member States except in Denmark and the United Kingdom, where similar schemes were
introduced before this CCPM;

e The Biofuels Directive is a new policy in most Member States, but reinforced existing
national policies in France, Germany and Sweden;

e The EU had been active in promoting both electricity generation from renewable energy
sources and cogeneration before the corresponding directives were introduced, in 2001
and 2004 respectively. Many EU-15 Member States either took action before the directives
were adopted or had existing measures reinforced by the directives. In contrast, most
EU-12 Member States needed to introduce new policies to implement these two
directives;

e In the case of the energy performance of buildings Directive, half of the Member States
that provided information needed to introduce new policies and measures when the
directive was adopted.

In general for the CCPMs on which EU-12 Member States reported, new national policies
and measures were implemented following adoption of a CCPM. Transfer of good practice
and CCPM implementation experience from EU-15 Member States will help to facilitate
implementation of CCPMs in the EU-12.
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Table 2.1 Linkages between CCPMs and national policies and measures of the
EU-15
o| o 5
> S|l ol = ge]
X
c 3 c c
-§_§E§8g§§zgg§.sgg’f £l
c|2|ElSle|s|e|ls|E]ele|E|8le|%|E|E|¢E
P 3 [0} T L [0} O] = = 3 ‘c-‘ Q? o n 8 = = =
[a] X 5 (7] -
aJl z 'c
D
Sector CCPM
Kyoto Protocol project
Cross-cutting mechanisms 2004/101/EC N N N N N N N N B N N 10 [0} 1
Emissions trading
Cross-cutting 2003/87/EC N N R N N N N N N N N N N N R 13 2 [0}
Integrated pollution
prevention and control
Cross-cutting 96/61/EC N N B R R N N N R 5 3 1
Energy Promotion of cogeneration
supply 2004/8/EC B B B R B B R N N B B B N B N 4 2 9
Energy Promotion of electricity from
supply RE sources 2001/77/EC R N B R | R B R R N R R R R B N 3 9 3
Energy Taxation of energy products
supply 2003/96/EC R N B R| B B B R B B N R R B 2 5 7
Energy Internal electricity market
supply 2003/54/EC R N R N N R R N R 4 5 [0}
Energy Internal market in natural
supply gas 98/30/EC R | N R | D N N R | N N | R 5 4 0]
Energy Directives on energy labelling
consumption of appliances N N B N N N N N R N N N N N N 13 1 1
Ecodesign requirements for
Energy energy-using products
consumption 2005/32/EC B N N N N R N N 5 1 1
Energy Energy performance of
consumption buildings 2002/91/EC R N B B | N R R N N R R R R N N 6 7 2
Energy End-use efficiency and
consumption energy services 2006/32/EC N B R N N N N N 6 1 1
Energy Eco-management & audit
consumption scheme (EMAS) EC 761/2001 | N N N N | N N R R B N N B 8 2 2
Energy Energy labelling for office
consumption equipment 2422/2001 N N N N N N N 7 [0) 0]
Energy Efficiency fluorescent lighting
consumption 2000/55/EC N N N N N N N N N 9 [0} [0}
Energy Efficiency of hot water boilers
consumption 92/42/EEC R N B N R B N R B N N N N 7 3 3
Energy Motor challenge, voluntary
consumption EC programme N R N N N 4 1 [0)
Promotion of biofuels for
Transport transport 2003/30/EC N N N N R R N N N N N N N R N 12 3 0]
Integrated European railway
Transport area (COM(2002)18 final) N B R R R 1 3 1
Transport modal shift to rail
Transport 2001/12/EC etc. R N R N B B N N B B N R N 6 3 4
Consumer information on
Transport cars 1999/94/EC R N R N N N N N N N N N 10 2 0]
Agreement with car N
Transport manufacturers ACEA etc. N N R R R B A N N N R 5 4 1
Marco Polo programme on
Transport freight transport R B B [0) 1 2
HFCs in mobile air
Transport conditioning 2006/40/EC R N N N N R N 5 2 0]
R
Industrial /
Process F-gas regulation (842/2006) B N B R R R N 1 3 2
N
Support under CAP /
IAgriculture (1782/2003) R B R N R R N R N N N N 6 4 1
N
Support under CAP - /
IAgriculture amendment (1783/2003) R B N N R R N R N R N N 6 4 1
Rural development support
and CAP(2603/1999,
Agriculture 1698/2005 and 1290/2005) R N N N R N 3 2 0]
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Sector CCPM
Support scheme for energy
Agriculture crops under CAP (795/2004) R R N B 1 2 1
Support for rural
development from EAGGF
IAgriculture (1257/1999) R N N B N R N R B 3 3 2
Pre-accession measures for
agriculture and rural N N N
/Agriculture development (1268/1999) A]lA]A R R [0) 2 )
Nitrates Directive
/Agriculture 91/676/EEC R N R R R N R R N B 3 5 1
\Waste Landfill Directive 1999/31/EC B B B R | B B R N N R B N R B N 4 4 7
Packaging and packaging
waste (94/62/EC,
\Waste 2004/12/EC, 2005/20/EC) B B B N R B N 2 1 3
Directive on waste
\Waste 2006/12/EC B B B N R R N 2 2 2
1 1 1 1 1 2 1 2 1 1 18
All Total N 0] 9 9 l0]1]O0 3 3 7 38 6 9 1| 4 1 1
1 1 1 9
All Total R 5] 0 6 |5]6]0]6]3 2 9 7 2 7 6 2 6
1 5
All Total B 6 | 6 2 11417 1 1 1| 3|8 1 1 6 1 9
Note: N: new national PAM implemented or in preparation after CCPM was adopted

R: existing national PAM reinforced by CCPM
B: national PAM already in force before CCPM was adopted

D: derogation

NA: not applicable
<blank>: not reported
* Germany's CCPMs status is preliminary — the description of policies implementing the CCPMs has not been
submitted yet.

Source: 2007 questionnaire and Member State communications to the EEA in 2008 and 2009.

Table 2.2 Linkages between CCPMs and national policies and measures of the
EU-12
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Sector CCPM a|lod|lolwlT | oalS|lS|laleld|lb|les]le|F
Cross- Kyoto Protocol project
cutting mechanisms 2004/101/EC B N B B N N B 3 0] 5
Cross- 1
cutting Emissions trading 2003/87/EC N B N N N N N N N N N 0] 0 1
Cross- Integrated pollution prevention
cutting and control 96/61/EC R B N N R N R 3 3 1
Energy Promotion of cogeneration
supply 2004/8/EC N N N N N R B B 5 1 2
Energy Promotion of electricity from RE
supply sources 2001/77/EC N B N N N R N N N N B 8 1 2
Energy Taxation of energy products
supply 2003/96/EC N R N R B 2 2 1
Energy Internal electricity market
supply 2003/54/EC N B R R B 1 2 2
Energy Internal market in natural gas
supply 98/30/EC N B 1 0 1
Energy Directives on energy labelling of
consumption appliances N N B N N B N 5 [0) 2
Energy Ecodesign requirements for
consumption energy-using products N R 1 1 [0}
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2005/32/EC
Energy Energy performance of buildings
consumption 2002/91/EC R B N R N N N N N
Energy End-use efficiency and energy
consumption | services 2006/32/EC R B R B
Energy Eco-management & audit
consumption | scheme (EMAS) EC 761/2001 N B N N B
Energy Energy labelling for office
consumption equipment 2422/2001 N N N
Energy Efficiency fluorescent lighting
consumption | 2000/55/EC N N
Energy Efficiency of hot water boilers
consumption | 92/42/EEC N N N N B
Energy Motor challenge, voluntary EC
consumption | programme
Promotion of biofuels for
Transport transport 2003/30/EC N N N N N N N N
Integrated European railway
Transport area (COM(2002)18 final)
Transport modal shift to rail
Transport 2001/12/EC etc. N N
Consumer information on cars
Transport 1999/94/EC N B
Agreement with car
Transport manufacturers ACEA etc.
Marco Polo programme on
Transport freight transport
HFCs in mobile air conditioning
Transport 2006/40/EC B
Industrial
Process F-gas regulation (842/2006) B
Agriculture Support under CAP (1782/2003) B N
Support under CAP -
Agriculture amendment (1783/2003) R

Rural development support and
CAP(2603/1999, 1698/2005 and
Agriculture 1290/2005) N B

Support scheme for energy
Agriculture crops under CAP (795/2004)

Support for rural development
Agriculture from EAGGF (1257/1999) N R

Pre-accession measures for
agriculture and rural

Agriculture development (1268/1999) B
Agriculture Nitrates Directive 91/676/EEC R B N N B
Waste Landfill Directive 1999/31/EC B N N N N N B

Packaging and packaging waste
(94/62/EC, 2004/12/EC,

Waste 2005/20/EC) B N N N 3
Waste Directive on waste 2006/12/EC R N N 2
1 1 1 1 1 8
All Total N 2 1 1 1 7 2 6 0 3 3 5 8
All Total R 4 (0] 0 3 (0] 3 5 (0] (0] (0] 3
1 1
All Total B 1 3 0 1 2 0 1 0 0 0 3

Note: N: new national PAM implemented or in preparation after CCPM was adopted

R: existing national PAM reinforced by CCPM

B: national PAM already in force before CCPM was adopted

D: derogation

NA: not applicable

<blank>: not reported

Source: 2007 questionnaire and Member State communications to the EEA in 2008 and 2009.




2.2 Quantified expected effects of policies and measures

This section contains quantifications of policy impacts as estimated by the European
Commission and by Member States themselves. EC estimates are for CCPMs only while
Member States estimates are for both CCPMs and other national policies. Due to the large
number of Member States policies and measures, Member States estimates are presented for
each CCPM and each sector. Note however that Member States rarely provide complete
estimates, conveying the impact of all their policies and measures. More information
methodological issues associated with these estimates is provided in section 2.3.

2.2.1 EC estimates of CCPMs savings

Table 2.3 shows EC CCPM annual reduction potentials in 2010 for EU-15 and in 2020 for EU-
27. Unfortunately, quantified estimates are not available for all CCPMs.

The comparison between EC and Member State estimates in the main report shows wide
discrepancies between EC and Member States' reduction potentials (details in section 4.3).
For some CCPMs EC estimates show large reduction potentials, while Member State
estimates show no or small reduction potentials (e.g. CAP, IPPC and biomass action plan).
This is probably due to two main reasons: firstly not all Member States provide quantified
reduction potentials, and secondly, when Member States quantify PAMs savings they only
do it for a small number of PAMs. For other CCPMs Member State estimates show large
reduction potentials while the EC does not provide quantified estimates (e.g. EU-ETS, Kyoto
use of flexible mechanisms, 2020 savings for the biofuels Directive).

Table 2.3 Emission reduction potentials of the EU policies in EU-15 and EU-27
Member States in 2010 and 2020, as estimated by the European
Commission

Emission reduction

potential (in Mt CO.-eq.) Stage of implementation /

in 2010 in in 2020 in timetable / comments
the EU-15 the EU-27

Cross-cutting

In force. First phase (2005-07).
Second phase (2008—-12). Planned

EU Emission Trading Scheme N/A N/A third phase (2013-20). ETS cap will
lead to a 21% reduction in emissions in
2020 compared to 2005 levels?.

Revision of the monitoring

- N/A N/A In force
mechanism
L|nl_< K_yoto fle_X|bIe mechanisms to N/A N/A In force
emission trading

Energy supply

Promotion of electricity from RES-E 2
(2001) 100-125 In force.
(New) Renewable energy Directive 600-900° In force.

! This amounts to an approximate reduction of over 0.4 GtCO, based on verified emissions in 2005 (First
Phase). Note the actual reduction will be larger as the scope of the scheme has been expanded in subsequent
Phases. The reductions from the EU ETS should not be double counted with other policies, which may also
affect the participants either directly or indirectly.

2 second ECCP progress report April 2003 http://ec.europa.eu/environment/climat/pdf/second_eccp_report.pdf

3 Directive on the promotion of energy from renewable sources, Citizens' Summary, 23 January 2008
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Emission reduction

potential (in Mt COz-eq.) Stage of implementation /

ClieEs-ELinng timetable / comments

in 2010 in in 2020 in
the EU-15 the EU-27

CCS Directive N/A 0.875* In force.

Directive on promotion of

X 65° In force
cogeneration

Biomass Action Plan, Dec 2005, over

Further measures on renewable 6 20 further actions planned. Renewable
. . - . 36-48 . -

heat (including biomass action plan) heat included in proposed new

Directive on renewable energy

Intelligent Energy for Europe: Programme for policy support in

N/A
programme for renewable energy renewable energy
Amendments to a humber of
Developing the internal energy 80-1207 directives’ to continue to help complete
market - the internal energy market.
Energy demand
Directive on the energy 205 In force
performance of buildings Monitoring and review
. . Currently in second reading;
Directive on the energy 190-2908 agreement expected for December
performance of buildings (recast) 2009
Directive requiring energy labelling
of domestic appliances
. Existing labels
e New (el. ovens &AC) 1? . N .
Envi d . N/A In force: monitoring and review
L] . . . .
(rr:e\;lr?ggfat(;restnls;cr)ggzers / Consultation on amending Directive
dishwashers) 10?2 held in 2008.
e  Planned new (hot water 152
heaters)

Extension of scope of Directive

Framework Directive on eco-
efficiency requirements of energy- 200°
using products

In force; preparatory studies for
daughter directives underway;

In force.
9210 National Energy Efficiency Action Plans
adopted in all EU-27.

Directive on energy end use
efficiency and energy services

11 i
Action Plan on Energy efficiency as Launched Oct 2006*". Identifies 10

- - . o

a follow-up to the Green Paper N/A priority actl_ons to achieve up to 20%
energy savings by 2020.

Action under the directive on Reference document on Best Available

integrated pollution prevention and Not known Techniques regarding Energy Efficiency

control (IPPC) on energy efficiency now finalised and will be adopted in

4 EUROPEAN PARLIAMENT, CCS, text adopted at the sitting of 17 DEC 2008 (P6_TA-PROV(2008)12-17). The
original figure refers to a cumulative estimate of 7 Mt CO, -eq by 2020. Assuming that the effect starts in
2012 when the Directive is expected to enter into force, we calculated the annual saving by dividing the 2020
saving by 8 years.

5 Proposal for a Directive of the European Parliament and of the Council on the promotion of cogeneration
based on a useful heat demand in the internal energy market

5 COM (2005) 628 final '‘Biomass Action Plan, December 2005

" Decision No 1229/2003/EC, Regulation (EC) No 807/2004, Directive 2003/54/EC & 2003/55/EC, Regulation
(EC) No 1228/2003

8 Energy performance of buildings — impact assessment on the revised directive SEC(2008) 2864
° Proposal for a directive on Eco design of EuP, COM (2003) 453 final

1% proposal for a Directive of the European Parliament and of the Council on End-Use Energy Efficiency and
Energy Services, COM(2003) 739 final

1 COM(2006)545 — final ‘Action Plan for Energy Efficiency: Realising the Potential’
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Emission reduction
. potential (in Mt COz-eq.) Stage of implementation /
Y timetable / comments
in 2010 in in 2020 in
the EU-15 the EU-27
2008.
Intelligent Energy for Europe N/A Programme for policy support in
programme for energy efficiency energy efficiency
. . Supporting program as part of
Public awareness campaign on N/A Intelligent Energy for Europe: In
energy efficiency . .
implementation
Programme for voluntary action on 302 Supporting programme for voluntary
motors (Motor Challenge) action on efficient motor systems
EU Handbook developed for guidance
Public procurement 25-40 2 for increased energy efficient public
procurement
Transport
. . . 12 First implemented in 1998. Revisions
Fuel quality Directive 62.5 adopted in December 2008
Directive or_1 the promotion of 35.40? In force
transport bio-fuels
Voluntary agreements with
European, Japanese and Korean car 75-807 Implemented
manufacturers.
Strategy for Car CO, 50 Adopted
Infrastructure charging for heavy
goods (revised Eurovignette) N/A Adopted
Shifting the balance of transport N/A Package of measures in
modes implementation
In force
Fuel taxation N/A Focus on EU harmonisation of taxation,
not on CO, reduction; ongoing review
See
Directive on mobile air conditioning regulation
systems: HFCs on In force
4 ) fluorinated
gases
. S 14 Adopted. Will include all flights from
Inclusion of Aviation in EU ETS 183 1/01/2012
Public procurement of vehicles 1.9%
Industry
Regulation on fluorinated gases 231 In force
In force
IPP - -70? - -
C & non-CO; gases 60-70 In 2008 the Directive was codified.
Waste
Landfill Directive 412 In force
Adopted.
17 H
Waste Framework Directive Launc_:h_ed Decembgr_2005 » Including
a revision of the original waste
Directive of 1975, revised in 2008.

2 Estimate based savings of 1% of baseline transport emissions in 2020 from
http://ec.europa.eu/environment/climat/pdf/climat_action/analysis_appendix.pdf

3 Questions and answers on the EU strategy to reduce CO, emissions from cars, MEMO/07/46. The original
figure refers to a cumulative estimate of 400 MtCO2eq by 2020. Assuming that the effect starts in 2012 when
the decision is expected to enter into force, we calculated the annual saving by dividing the 2020 saving by 8
years.

14 Inclusion of Aviation in the EU Greenhouse Gas Emissions Trading Scheme (EU ETS), Summary of the Impact
Assessment, SEC(2006) 1685

15 Directive on the promotion of clean and energy efficient road transport vehicles, 2005/0283 (COD)

16 Regulation proposal on certain fluorinated greenhouse gases, COM (2003) 492 final
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Emission reduction

potential (in Mt COz-eq.) Stage of implementation /

timetable / comments

Cross-cutting
in 2010 in in 2020 in

the EU-15 the EU-27

Directives on waste electrical and

18 . . . .
electronic equipment (WEEE) 35 In force. Revised directive in 2008

Research and development

In force. Under the 7™ Framework
programme (FP7), which runs from
2007 to 2013, a budget of EUR 53.2
billion will be allocated over the entire
period. Over 2.3 billion to energy
related R&D activities™®.

R&D Framework Programmes N/A

CIP runs from 2007 to 2013 with a
total budget of EUR 3.6 billion. The CIP
is divided in three operational
programmes two of which are related
to energy and climate change®.

Competitiveness and Innovation
Framework Programme (CIP)

Structural and cohesion funds

The Community Strategic Guidelines
highlight investments to promote Kyoto
commitments, including renewable
energy, energy efficiency and

N/A N/A sustainable transport systems as
eligible areas for support. About

EUR 48 billion are planned to co-
finance projects on climate change in
the 2007-2013 Cohesion Policy.

Integration climate change in
structural funds & cohesion funds

Agriculture

CAP health check (2003 reform) Adopted. In 2008 the EU Commission
. Rural development policies 60-70% decided to move to new changes to the
e  Market policies 122° CAP.
Rural development policy for 2007—-13
focus on:
. Improving competitiveness
Rural development policy N/A . Improving the environment
. Improving quality of life and

encourage diversification of the
rural economy.

Support scheme for energy crops N/A In force, to be abolished as from 2010

Improved implementation of the

. 22
N.O from soils 10 nitrates Directive

7 Thematic Strategy on Waste Prevention, COM (2005) 666 and 667 (final)

18 value in 2011 - Directive on waste electrical and electronic equipment (WEEE), (recast) Impact Assessment,
{COM(2008) 810}, {SEC(2008) 2933}

1° European Commission Cordis, http://cordis.europa.eu/fp7/energy/home_en.html
20 competitiveness and Innovation Framework Programme, http://ec.europa.eu/cip/docs/factsheets_en.pdf

2! From ECCP working group on agriculture and sub-group on carbon sinks related to agricultural soils. Some of
potential for bioenergy crops will be covered within potential from biofuels, cogeneration from biomass,
further promotion of RES-H etc.

22 EEA, 2008, GHG Trends and Projections in Europe
http://www.eea.europa.eu/publications/eea_report_2008_5/TPReport2008Annexes.pdf
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Emission reduction

potential (in Mt COz-eq.) Stage of implementation /

ClieEs-ELinng timetable / comments

in 2010 in in 2020 in
the EU-15 the EU-27

The European Climate Change
Programme (ECCP) Working Group on
Sinks Related to Agricultural Soils
estimated this potential at equivalent

Proposed soil Directive N/A N/A 0 1.5 to 1.7% of the EU's
anthropogenic CO, emissions during
the first commitment period under the
Kyoto Protocol®

Forests
Adopted. The Forest Action Plan
EU Forest Action Plan N/A N/A presented in June 2006 builds on the

EU's Forestry Strategy adopted in
1998.

Afforestation and reforestation:
e Afforestation programmes 142
. Natural forest expansion

Possibility for support through forestry
scheme of rural development

Possibility for support through forestry
192 scheme of rural development,
dependent on national implementation.

Forest management (various
measures)

Note: The emission reduction potentials are based on ex-ante estimates of the emissions reduction potential
made by the European Commission.

2.2.2 Member States estimates of CCPMs savings

In 2010, the policies with the biggest savings potentials in EU-15 are (Figure 2.1): the EU-ETS
(Greece, United Kingdom), the use of Kyoto flexible mechanisms (Spain, Italy, Netherlands)
and the renewable electricity Directive (United Kingdom, Greece, Germany, Netherlands).
Other CCPMs also show significant savings in the United Kingdom (the aid scheme for
forestry measures in agriculture and the F-gas regulation) and Netherlands (Landfill
Directive).

The policies with the biggest savings potentials in EU-12 Member States are: the renewable
electricity Directive (the Czech Republic, Hungary); and other CCPMs. Other CCPMs with
biggest savings potentials in the Czech Republic include: the environmental performance
freight transport (Marco Polo Programme), and the landfill Directive.

Reduction potentials in EU-15 Member States are significantly larger than those in EU-12
Member States. There may several reasons for this, examples include: fewer EU-12 Member
States quantify their emissions, their absolute greenhouse gas emissions are lower, and they
have lower Kyoto targets in comparison to Member States in the EU-15.

Available savings estimates for 2020 are even more incomplete than in 2010. Just under half
of the EU-15 Member States and more than half of the EU-12 Member States present no or
limited quantified CCPM savings for 2020.

In 2020, the policies with the biggest savings in EU-15 are (Figure 2.2): the EU-ETS (United
Kingdom, Greece, Germany) and the RES Directive (Germany, Greece, United Kingdom,
Italy). Other CCPMs in Italy also show large reduction potentials: the environmental

2 Thematic Strategy for Soil Protection, COM(2006)231
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performance of freight transport (Marco Polo Programme), the integrated European railway
area, and the ecodesign requirements for energy-using products Directive.

In EU-12, only the Czech Republic and Hungary provides substantial quantified reduction
estimates. The policies with the biggest savings in the Czech Republic are: the RES Directive
(also in Hungary), the energy services Directive and other CCPMs (the environmental
performance of freight transport, and the taxation of energy products and electricity

Directive).

Overall, Member States estimates of the effects of CCPMS lack completeness and
consistency:

Many Member States do not quantify savings from CCPMs. This gives an incomplete
picture of the savings. In general, the main reason is that Member States do not
quantify enough their PAMs sufficiently. Another reason could be that Member
States do not adequately relate their PAMs to EU CCPMs, therefore underestimating
the reduction potentials of CCPMs. However, this seems to contradict the analysis of
linkages between EU CCPMs and national PAMs which shows a strong link between
national policies and measures and EU CCPMs (detail in section 2.1.1 of the main
report).

When Member States do provide quantified estimates for CCPMS, in general it is
incomplete as estimates are only provided for a few of them.

There is inconsistency in the CCPMs that Member States provided quantified
estimates for. This gives a very inconsistent picture of the savings for individual
CCPMs.

As a consequence the whole EU-27 picture is distorted. For example, Member States
with smaller emissions (Greece) expect more savings than Member States with larger
emissions (Germany); and Member States with large emissions (France) expect only
limited savings from their PAMs. This may result from differing policy appraisal
methodologies, implementation patterns, or efforts and successes in implementing
policies.
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Figure 2.1 Member States estimates of CCPM savings in 2010
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http://www.eea.europa.eu/themes/climate/pam-database. 2009 Member States' questionnaires on the use of
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Figure 2.2 Member States estimates of CCPM savings in 2020
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flexible mechanisms.
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2.2.3 Member State estimates of policy savings in key source sectors

Two sets of data are presented in this section in accordance with the two methods described
in detail in section 2.3:

e Bottom-up method: an aggregation of Member State estimates of the effect of individual
policies and measures. This method is used to derive estimates of savings from
implemented and adopted policies.

e Top-down method: savings are estimated using Member State greenhouse gas emission
projection scenarios. This method is used to derive estimates of savings from planned
policies.

Both methods estimate savings from all measures, including the impact of national measures
related to EU CCPMs as well as strictly national policies. Data is presented here for
individual Member States. Data is presented for the EU-15 and the EU-27 in the main report.

The figures below illustrate the sectoral split of policy savings expected by Member States
and reveal some interesting trends and anomalies between Member States. A large
proportion of savings from implemented and adopted policies and measures in 2010 are
expected to come from cross-cutting policies such as the EU ETS, taxation and the Kyoto
flexible mechanisms. Thereafter, savings in energy consumption are expected to provide
most savings, with energy supply and transport policies also making important
contributions in some Member States. Planned policies in 2010 are expected to contribute the
greatest savings in the energy supply sector in many Member States, with energy
consumption and transport policies also making significant contributions in some Member
States.

In 2020, policies already implemented or adopted to address energy consumption are
expected to have the greatest impact in most Member States, with transport and cross-
cutting policies also making important contributions. Planned policies to address energy
consumption also have greatest impact in 2020 in many Member States, followed by energy
supply and transport policies.

In terms of contribution to absolute reductions, the non-energy sectors make a much lower
contribution in most Member States. Some exceptions where the industrial process,
agriculture and waste sectors are expected to make a significant relative contribution include
the Netherlands, Romania, Germany, France and Greece.
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Figure 2.3 Member States estimates of savings from implemented and
adopted policies in 2010, split by sector

UK [ ——
m
|5
I ——
NIl B

DK

l

1

]

I

N

B

=m

I
DE
cz *-—-Lr-
cY [
BG 1
BE
O

AT

0 10 20 30 40 50 60 70 80 90 100
Mt CO2-eq.

@ Energy consumption m Energy supply O Transport O Industrial Processes
m Agriculture O Waste m Cross-cutting

Source: EEA (2009), Policies and Measures database, 9™ September 2009 extract,

http://www.eea.europa.eu/themes/climate/pam-database. 2009 Member States' questionnaires on the use of
flexible mechanisms.
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Figure 2.4 Member States estimates of savings from planned policies in 2010,

split by sector
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Figure 2.5 Member States estimates of savings from implemented and
adopted policies in 2020, split by sector
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Source: EEA (2009), Policies and Measures database, 9" September 2009 extract,
http://www.eea.europa.eu/themes/climate/pam-database. 2009 Member States' questionnaires on the use of
flexible mechanisms.
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Figure 2.6 Member States estimates of savings from planned policies in 2020,
split by sector
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2.3 Methodological issues associated with the quantified expected effects of
policies and measures

2.3.1 Impacts of individual policies

Identifying the most effective policy instruments across Europe to reduce greenhouse gas
emissions is possible by focusing on EU policies and measures (CCPMs), which are
implemented in all EU Member States. Comparing the effectiveness of individual PAMs
relies on proper quantification of their effects.

Two main sets of estimates of the emission reductions from EU CCPMs are available:

e Reduction estimates from the Member States, based on Member States' ex-ante emission
savings estimates for their national PAMs and the indication of whether these PAMs are
driven by EU-CCPMs. Looking at the Member States estimates gives an indication of
what savings Member States expect from their national PAMs by implementing EU
CCPMs. National PAMs are distinguished between existing PAMs (implemented or
adopted) and additional PAMs (planned but not yet implemented). Reporting of these
savings remains incomplete at two levels: not all Member States report quantified
estimates and Member States do not necessarily estimate the effects of all PAMs.?
Therefore, aggregated estimates from Member States are an und