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Executive summary

ES.1 Background information on greenhouse gas inventories and climate
change

The European Community (EC), as a party to the United Nations Framework Convention on Climate
Change (UNFCCC), reports annually on greenhouse gas (GHG) inventories within the area covered
by its Member States.

This submission also constitutes the voluntary submission under the Kyoto Protocol.

The legal basis of the compilation of the EC inventory is Council Decision No 280/2004/EC
concerning a mechanism for monitoring Community greenhouse gas emissions and for implementing
the Kyoto Protocol (‘). The purpose of this decision is to: (1) monitor all anthropogenic GHG
emissions covered by the Kyoto Protocol in the Member States; (2) evaluate progress towards
meeting GHG reduction commitments under the UNFCCC and the Kyoto Protocol; (3) implement the
UNFCCC and the Kyoto Protocol as regards national programmes, greenhouse gas inventories,
national systems and registries of the Community and its Member States, and the relevant procedures
under the Kyoto Protocol; (4) ensure the timeliness, completeness, accuracy, consistency,
comparability and transparency of reporting by the Community and its Member States to the
UNFCCC Secretariat.

The EC GHG inventory is compiled on the basis of the inventories of the EC Member States for EU-
15 and EU-27. It is the direct sum of the national inventories. For EU-15 energy data from Eurostat is
used for the reference approach for CO, emissions from fossil fuels, developed by the
Intergovernmental Panel on Climate Change (IPCC). The main institutions involved in the
compilation of the EC GHG inventory are the Member States, the European Commission (DG ENV),
the European Environment Agency (EEA) and its European Topic Centre on Air and Climate Change
(ETC/ACC), Eurostat, and the Joint Research Centre (JRC).

The process of compiling the EC GHG inventory is as follows: Member States submit their annual
GHG inventories by 15 January each year to the European Commission, DG Environment. Then, the
EEA’s ETC/ACC, Eurostat and JRC perform initial checks on the submitted data. The draft EC GHG
inventory and inventory report are circulated to Member States for reviewing and commenting by 28
February. Member States check their national data and information used in the EC GHG inventory
report, send updates, if necessary, and review the EC inventory report itself by 15 March. The final
EC GHG inventory and inventory report are prepared by the ETC/ACC by 15 April for submission by
the European Commission to the UNFCCC Secretariat; a resubmission is prepared by 27 May, if
needed.

ES.2 Summary of greenhouse gas emission trends in the EC

EU-27: Total GHG emissions, without LULUCF, in the EU-27 decreased by 7.7* % between 1990
and 2006 (430 million tonnes CO, equivalents). Emissions decreased by 0.3 % (-14 million tonnes
CO; equivalents) between 2005 and 2006.

(1) OJ L 49, 19.2.2004, p. 1. Note that Council Decision No 280/2004/EC entered into force in March 2004. Therefore, the compilation
of the inventory report 2004 started under the previous Council Decision 1999/296/EC.

2 Compared to the EC inventory report from 2007 the 1990 emission figures have dropped signficantly by ca. 48 million tonnes CO»
equivalents due to recalculations. The result is that the overall decrease for EU-27 since 1990 in this year’s submissions is ca 0.5 percentage
points less than in the 2007 submission despite a decrease of 0.3% between 2005 and 2006.
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In 2007 the EU made a firm independent commitment to achieve at least a 20% reduction of
greenhouse gas emissions by 2020 compared to 1990°.

Assuming a linear target path from 1990 to 2020, in 2006 total EU-27 GHG emissions were 2.9 index
points above this target path (Figure ES.1).

Figure ES.1 EU-27 GHG emissions 1990-2006 (excl. LULUCF)
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Notes: The linear target path is not intended as an approximation of past and future emission trends. It provides a measure of how close
the EU-27 emissions in 2006 are to a linear path of emissions reductions from 1990 to the unilateral commitement by the EU-27 for
2020, assuming that only domestic measures will be used. Therefore, it does not deliver a measure of (possible) compliance of the
EU-27 with its GHG targets in 2020, but aims at evaluating overall EU-27 GHG emissions in 2006. The unit is index points with
1990 emissions being 100.

GHG emission data for the EU-27 as a whole do not include emissions and removals from LULUCF. In addition, no adjustments for
temperature variations or electricity trade are considered.

EU-15: In 2006 total GHG emissions in the EU-15, without LULUCF, were 2.2 % (93 million tonnes
CO, equivalents) below 1990. Compared to the base year®, emissions in 2006 were 2.7 % or 114
million tonnes CO, equivalents lower. Emissions decreased by 0.8 % (-34.9 million tonnes CO,
equivalents) between 2005 and 2006.

Under the Kyoto Protocol, the EC agreed to reduce its GHG emissions by 8 % by 2008-12, from base
year levels. Assuming a linear target path from 1990 to 2010, in 2006 total EU-15 GHG emissions
were 3.7 index points above this target path (Figure ES.2).

? All emission information for EU-27 in this report uses 1990 as the starting point when addressing emission reductions. EU-27 does not
have a common target under the Kyoto Protocol in the same way as EU-15.

4 For EU-15 the base year for CO,, CH4 and N,O is 1990; for the fluorinated gases 12 Member States have selected 1995 as the base year,
whereas Austria, France and Italy have chosen 1990. As the EC inventory is the sum of Member States’ inventories, the EC base year
estimates for fluorinated gas emissions are the sum of 1995 emissions for 12 Member States and 1990 emissions for Austria, France
and Italy. The EU-15 base year emissions also include emissions from deforestation for the Netherlands, Portugal and the UK (see

tables 1.4 and 1.5).
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Figure ES.2 EU-15 GHG emissions 1990-2006 compared with target for 2008-12 (excl. LULUCF)
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Notes: The linear target path is not intended as an approximation of past and future emission trends. It provides a measure of how close
the EU-15 emissions in 2006 are to a linear path of emissions reductions from 1990 to the Kyoto target for 2008—12, assuming that
only domestic measures will be used. Therefore, it does not deliver a measure of (possible) compliance of the EU-15 with its GHG
targets in 2008—12, but aims at evaluating overall EU-15 GHG emissions in 2006. The unit is index points with base year emissions
being 100.

GHG emission data for the EU-15 as a whole do not include emissions and removals from LULUCF. In addition, no adjustments for
temperature variations or electricity trade are considered.

For the fluorinated gases the EU-15 base year is the sum of Member States base years. 12 Member States have selected 1995 as the
base year under the Kyoto Protocol, Austria, France and Italy use 1990. Therefore, the EU-15 base year estimates for fluorinated gas
emissions are the sum of 1995 emissions for 12 Member States and 1990 emissions for Austria, France and Italy. The EU-15 base
year emissions also include emissions from due to deforestation for the Netherlands, Portugal and the UK (see table 1.4).

The index on the y axis refers to the base year (1995 for fluorinated gases for all Member States except Austria, France and Italy,
1990 for fluorinated gases for Austria, France and Italy and for all other gases). This means that the value for 1990 needs not to be
exactly 100.

EU-27/15 trends: In 1990 EU-15 was responsible for 76.2% of EU-27’s total GHG emissions. In
2006 EU-15 was responsbile for 80.7% of EU-27 emissions. Emissions in the EU-27 decreased more
between 1990 and 2006 compared to the EU-15. This was mainly due to decreases in emissions from
public electricity and heat production (-72.2 million tonnes) whereas emissions in this sector
increased in the EU-15 (+69.3 million tonnes). Significant differences can also be observed for
energy-related CO, emissions from manufacturing industries and construction excl. iron and steel
(decreases in the EU-27 were by 69.6 million tonnes higher than in the EU-15), for CO, emissions
from households and services (difference of 45.6 million tonnes) and for N,O emissions from
agricultural soils. In contrast, CO, emissions from road transport increased more strongly in the EU-
27 than in the EU-15 (difference of 40.1 million tonnes).
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EU27/15-main reasons for emissions changes 2005-2006

Between 2005 and 2006, relative emission decreases were higher in the EU-15 (-0.8 %) than in the
EU-27 (-0.3 %). This was mainly due to larger increases of CO, emissions from public electricity and
heat production, iron and steel production and road transport in the EU-27.

Table ES.0: EU27/15: Overview of Top decreasing/increasing source categories 2005-2006 (+/- 4 Million tonnes CO; equivalents)

EU-27 EU-15
Source category
Million tonnes (CO; eq.)

Households and services (CO, from 1A4) -16.6 -18.8
Public Electricity and Heat Production (CO; from 1Ala) +15.4 +6.1
Road transport (CO; from 1A3b) +6.5 +2.1
Nitric acid production (N2O from 2B2) -6.3 -5.4
Manufacturing industries (excl. iron and steel) (Energy- 6.1 26
related CO; from 1A2 excl. 1A2a)

Petroleum refining (CO; from 1A1b) -5.4 -5.5
Adipic acid production (N>O from 2B3) -5.1 -5.1
Iron and steel production (CO; from 1A2a+2C1) +5.0 -1.2
Total change 2005-2006 -14.2 -34.9

Notes:

As the table only presents sectors that has increased/decreased equal or more than 4Mt CO, equivalents the sum for each country

grouping EU27/15 does not neccsarily match the total change listed at the bottom of the table

EU-15 — main reasons for emission changes 2005-2006

The 34.9 million tonnes (CO, equivalents) decrease in GHG emissions between 2005-2006 was
mainly due to:

Lower CO, emissions from households and services (-18.8 million tonnes or -2.9 %).

One important reason for the decrease are warmer weather conditions. The number of heating
degree days decreased by 3.3 % between 2005 and 2006. Important decreases in CO,
emissions from households and services were reported by France, Italy and the United
Kingdom, while Germany reported substantial increases.

Lower CO, emissions from petroleum refining (-5.5 million tonnes or -4.5 %) mainly in Italy
and the UK.

Lower N,O emissions from Nitric Acid Production (-5.4 million tonnes or -16.3 %) mainly in
Germany due to a decreased production rate.

Lower N,O emissions from Adipic Acid Production (-5.1 million tonnes or -43.6 %).
The decrease of N,O emissions from Adipic Acid Production is mainly caused by Italy due to
abatement techniques.

Substantial increases in GHG emissions between 2005-2006 took place in the following source
categories:

CO, emissions from Public Electricity and Heat Production (+6.1 million tonnes or +0.6 %)
CO, emissions from public electricity and heat production increased mainly in Denmark,
Finland and the UK. In Denmark and Finland, this was mainly due to increased electricity
production in coal-fired powerstations and decreased net imports of electricity. In Finland,
reduced electricity production from hydropower was another reason for the emission
reduction. In the UK, the decrease in CO, emissions was mainly caused by a fuel shift from
gas to coal.

HFC emissions from Refrigeration and Air Conditioning (+2.9 million tonnes or +8.1 %)

13



mainly in France and Germany.

EU-27 — main reasons for emission changes 2005-2006

Between 2005 and 2006, decreases in the EU-27 were mainly due to:

CO, from households and services (-16.6 million tonnes or -2.2 %)
Reductions in the EU-27 were lower than in the EU-15 due to a substantial increase in Poland’s
households (+2.6 million tonnes). Especially the consumption of solid fuels increased.

N,O from nitric acid production (-6.3 million tonnes or -13.1 %) significantly in the EU-15 only.

CO, from manufacturing industries excl. iron and steel (-5.4 million tonnes or -4.0 %).
Emission decreases were mainly due to decreases in chemical industry in France and
Hungary. Emissions from ‘other’ industries decreased in Poland, Romania and the UK.
Significant increases in chemical industries occurred in the Czech Republic.

Substantial emission increases were due to:

CO, from public electricity and heat production (+15.4 million tonnes or +1.1 %)
In Poland, emissions increased by 7.6 million tonnes due to increased electricity production in
thermal power plants.

CO, from road transportation (+6.5 million tonnes or +0.7 %)

Emissions from road transport increased in Spain and Poland, while they decreased in Germany.
In Spain, the use of gasoline decreased by 4.6 %, whereas diesel consumption increased by 5.1 %.
In Poland, both gasoline and diesel consumption increased by 6.1 % and 7.2 %, respectively. The
German emissions reductions were mainly due to decreased gasoline consumption (-5.6 %)

CO, from iron and steel production (+5.0 million tonnes or +4.6 %)
Emissions increased mainly in Poland and Italy. In Italy, this was mainly due to an increase in
solid fuel consumption (+8.6 %). In Germany and France, emissions decreased.
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Overview of GHG emissions in EU Member States

Table ES.1  Greenhouse gas emissions in CO; equivalents (excl. LULUCF) and Kyoto Protocol targets for 2008-12

Targets 2008—12
under Kyoto
Kyoto Protocol Change base Protocol and "EU
1990 base year " 2006 Change 2005-2006 Change 2005-2006 Change 1990-2006 year—2006 burden sharing”
MEMBER STATE (million tonnes) (million tonnes) (million tonnes) (million tonnes) (%) (%) (%) (%)
Austria 79,2 79,0 91,1 -2,2 -2,3% 151% 15,2% -13,0%
Belgium 1445 1457 137,0 -5,4 -3,8% -5,2% -6,0% -7,5%
Denmark 69,0 69,3 70,5 6,9 10,9% 2,1% 1,7% -21,0%
Finland 70,9 71,0 80,3 11,3 16,3% 13,2% 13,1% 0,0%
France 563,3 563,9 5413 -13,8 -2,5% -3,9% -4,0% 0,0%
Germany 1227,7 1232,4 1004,8 -0,2 0,0% -18,2% -18,5% -21,0%
Greece 104,6 107,0 133,1 -0,7 -0,5% 27,3% 24,4% 25,0%
Ireland 55,5 55,6 69,8 -0,6 -0,8% 25,6% 25,5% 13,0%
Italy 516,9 516,9 567,9 -10,0 -1,7% 9,9% 9,9% -6,5%
Luxembourg 13,2 13,2 133 0,03 0,2% 1,0% 1,2% -28,0%
Netherlands 2117 213,0 207,5 -4,3 -2,0% -2,0% -2,6% -6,0%
Portugal 59,1 60,1 83,2 -4,2 -4,8% 40,7% 38,3% 27,0%
Spain 287,7 289,8 433,3 -7,5 -1,7% 50,6% 49,5% 15,0%
Sweden 72,0 72,2 65,7 -1,2 -1,7% -8,7% -8,9% 4,0%
United Kingdom 768,5 776,3 652,3 -3,0 -0,5% -15,1% -16,0% -12,5%
EU-15 4243,8 4265,5 4151,1 -34,9 -0,8% -2,2% -2,7% -8,0%
Bulgaria 116,7 132,6 71,3 0,8 1,2% -38,9% -46,2% -8,0%
Cyprus 6,0 Not applicable 10,0 0,2 1,6% 66,0% Not applicable  Not applicable
Czech Republic 194,2 194,2 148,2 2,5 1,7% -28,7% -23,7% -8,0%
Estonia 41,6 42,6 18,9 -0,4 -2,3% -54,6% -55,7% -8,0%
Hungary 98,2 1154 78,6 -1,6 -2,0% -20,0% -31,9% -6,0%
Latvia 26,5 25,9 11,6 0,5 4,4% -56,1% -565,1% -8,0%
Lithuania 49,4 49,4 23,2 05 2,4% -53,0% -53,0% -8,0%
Malta 2,2 Not applicable 3.2 -0,01 -0,3% 45,0% Not applicable  Not applicable
Poland 453,6 563,4 400,5 14,1 3,7% -11,7% -28,9% -6,0%
Romania 2477 278,2 156,7 4,7 3,1% -36,7% -43,7% -8,0%
Slovakia 73,7 72,1 48,9 -0,4 -0,9% -33,6% -32,1% -8,0%
Slovenia 18,6 20,4 20,6 0,1 0,6% 10,8% 1,2% -8,0%
EU-27 5572,2 Not applicable 5142,8 -14,0 -0,3% -7,7% Not licabl Not licabl
Q) The base year under the Kyoto Protocol for each Member State and EU-15 is further outlined in Table 1.4 and 1.5. As Cyprus,

Malta and EU-27 do not have targets under the Kyoto Protocol and they do not have applicable Kyoto Protocol base years .

ES.3 Summary of emissions and removals by main greenhouse gas

EU-27: Table ES.2 gives an overview of the main trends in EU-27 GHG emissions and removals for
1990-2006. The most important GHG by far is CO,, accounting for 83 % of total EU-27 emissions in
2006 excluding LULUCEF. In 2006, EU-27 CO, emissions without LULUCF were 4 258 Tg, which
was 3.1 % below 1990 levels. Compared to 2005, CO, emissions increased by 0.002 %.

Table ES.2  Overview of EU-27 GHG emissions and removals from 1990 to 2006 in CO; equivalents (Tg)

GREENHOUSE GAS EMISSIONS 1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Net CO, emissions/removals 3.984] 3.732] 3.789 3.732 3.726 3.672 3.688 3.746 3.699 3.790 3.814 3.827 3.755
CO, emissions (without LULUCF) 4.392] 4.141 4.242 4.154 4.142 4.076 4.100 4.179 4.155 4.263 4.283 4.258 4.258
CH, 603 546 539 522 508 497 484 469 459 449 436 429 424
N,O 525 464 470 468 445 423 422 416 405 405 409 404 392
HFCs 28 41 47 54 55 48 47 46 48 53 54 58 62
PFCs 20 14 13 11 10 10 8 8 9 8 6 6 5
SF, 11 16 15 14 13 11 11 11 10 9 9 9 10
Total (with net CO, emissions/removals)| 5.171| 4.812 4.873 4.800) 4.757| 4.661 4.660) 4.695 4.631 4.714] 4.729] 4.733 4.647|
Total (without CO2 from LULUCF) 5.579] 5.221 5.326 5.222 5.174) 5.065 5.072 5.128 5.087 5.187 5.198 5.163 5.150
Total (without LULUCF) 5.572| 5.214] 5.320 5.216 5.167| 5.058 5.066 5.121 5.080 5.180 5.191 5.157 5.143

EU-15: Table ES.3 gives an overview of the main trends in EU-15 GHG emissions and removals for
1990-2006. Also in the EU-15 the most important GHG is CO,, accounting for 84 % of total EU-15
emissions in 2006. In 2006, EU-15 CO, emissions without LULUCF were 3 466 Tg, which was 3.4 %
above 1990 levels. Compared to 2005, CO, emissions decreased by 0.6 %. The largest four key
sources account for 79 % of total CO, emissions in 2006. The main reason for increases between 1990
and 2006 was growing road transport demand. The large increase in road transport-related CO,
emissions was only partly offset by reductions mainly in energy-related emissions from
Manufacturing Industries.
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Table ES.3  Overview of EU-15 GHG emissions and removals from 1990 to 2006 in CO; equivalents (Tg)

GREENHOUSE GAS EMISSIONS 1990] 1995 1996, 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Net CO, emissions/removals 3,085 3,006 3,032 3,009 3,062 3,042 3,056 3,119 3,089 3,147 3,183 3,197 3,109
CO, emissions (without LULUCF) 3,353 3,277 3,355 3,301 3,347 3,321 3,349 3,418 3,409 3,488 3,508 3,486 3,466
CH, 439 413 407 395 385 377 366 353 343 33 1| 320 314 308
N,O 400 379 385 384 365 345 343 336 328 328 328 324 311
HFCs 28 41 47 53 54 47 46 44 46 49, 50 53 56
PFCs 18 11 11 10| 9 9| 7 0| 8 7] 5 4 4
SFq 11 15 15 14] 13 11 11 10 9 9| 9 9 9
Total (with net CO, emissions/r Is)| 3,981] 3,866 3,897 3,864 3,888 3,831 3,829 3,869 3,823 3,870] 3,895 3,902 3,798
Total (without CO2 from LULUCF) 4,249] 4,137 4,220 4,156 4,172 4,109 4,122 4,168 4,143 4,212 4,220 4,190 4,155
Total (without LULUCF) 4,244] 4,133 4,216 4,152) 4,168 4,105 4,118 4,164 4,139 4,207 4,216 4,186 4,151

ES.4 Summary of emissions and removals by main source category

EU-27: Table 2.4 gives an overview of EU-27 GHG emissions in the main source categories for
1990-2006. The most important sector by far is Energy accounting for 80 % of total EU-27 emissions
in 2006. The second largest sector is Agriculture (9 %), followed by Industrial Processes (8 %).

Table ES.4  Overview of EU-27 GHG emissions in the main source and sink categories 1990 to 2006 in CO; equivalents (Tg)

.GHG SOURCE AND SINK 1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
1. Energy 4.277]  4.029 4.141 4.037 4.024 3.965 3.974] 4.058 4.030 4.131 4.137 4.109 4.099
2. Industrial Processes 478 455 452 459 432 392 404 393 389 400 412 416 417
3. Solvent and Other Product Use 13 11 11 11 11 11 11 11 10| 10 10| 10| 10|
4. Agriculture 592 513 515 515 513 509 501 493 487 482 481 474 473
5. Land-Use, Land-Use Change and Fores -401 -403 -446 -415 -410 -397 -405 -426 -449 -466 -463 -424 -496
6. Waste 216 210 206 198 191 185 179 171 167 161 155 151 148
7. Other -3 -4 -4 -4 -4 -4 -4 -4 -3 -3 -3 -3 -3
Total (with net CO, emissions/r Is)| 5.171] 4.812 4.873 4.800) 4.757| 4.661 4.660) 4.695 4.631 4.714] 4.729 4.733 4.647
Total (without LULUCF) 5.572| 5.214] 5.320 5.216 5.167| 5.058 5.066 5.121 5.080 5.180] 5.191 5.157 5.143

EU-15: Table ES.5 gives an overview of EU-15 GHG emissions in the main source categories for
1990-2006. More detailed trend descriptions are included in Chapters 3 to 9.

Table ES.5 Overview of EU-15 GHG emissions in the main source and sink categories 1990 to 2006 in CO; equivalents (Tg)

.GHG SOURCE AND SINK 1990 1995, 1996 1997] 1998 1999 2000 2001 2002 2003 2004 2005 2006
1. Energy 3,256] 3,175 3,261 3,195 3,237 3,215 3,232 3,304 3,292 3,365 3,375 3,352 3,327
2. Industrial Processes 373 371 368 378 358 325 329 321 319 324 330] 332 328
3. Solvent and Other Product Use 10.178 9| 9 9| 9| 9 9| 9 9| 8 8 8.067 8
4. Agriculture 434 413 417 417 417 416 413 404 399] 395 393 387 384
5. Land-Use, Land-Use Change and Fores -263 -267 -319 -287 -280 -275 -289 -295 -316 -337 -321 -284 -353
6. Waste 175 169 165 157 151 144 139 130 125 118 113 110 107
7. Other 3 4 4 4 4 4 4] 4 4 -3 3 -3 3
Total (with net CO, emissions/removals)| 3,981| 3,866 3,897 3,864 3,888 3,831 3,829 3,869 3,823 3,870 3,895 3,902 3,798
Total (without LULUCF) 4244] 4133]  4216] 4,152 4,168 4,005  4118] 4164|4139 4207  4.216]  4,186]  4,151]

ES.5 Summary of the emission trends by EU Member States

Table ES.6 gives an overview of Member States’ contributions to the EC GHG emissions for 1990-
2006. Member States show large variations in GHG emission trends.
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Table ES.6  Overview of Member States’ contributions to EC GHG emissions excluding LULUCF from 1990 to 2006 in CO;
equivalents (Tg)

Member State 1990 1995 1996 1997 1998 1999 2000 2001 2002, 2003 2004 2005 2006
Austria 79 81 84 83 83 81 81 85 87 93] 92} 93 91
Belgium 145 150] 154] 146 151 145] 146] 145 143 146] 146] 142] 137
Denmark 69) 76| 90| 80) 76| 73 68 69 69 744 68 64 70)
Finland 71 71 77, 76) 72] 72 70 75 77 85) 81 69 80)
France 563 555 571 564 577 561 556 558 549 552 552 555 541
Germany 1.228) 1.095) 1.115 1.077 1.052] 1.021 1.019 1.036 1.017 1.030] 1.028 1.005 1.005)
Greece 105 110] 114 119 124 124] 128 130] 129 134 134 134 133
Ireland 56| 59 61 63 66| 67 69 71 69 69) 69| 70) 70)
Italy 517 530] 523 530 541 547 552 558 559 574 578 578 568]
Luxembourg 13| 10} 10} 10] 9| 10] 10 10 11 12] 13| 13 13|
Netherlands 212] 224 232 225 227 214 214 215 215 216] 218 212 207|
Portugal 59 70 68 71 76| 84 82 83 88 83 85 87 83
Spain 288 319 311 332] 342] 371 385 385 403 410] 426 441 433]
Sweden 72| 74 77 73 73 70 68 69 70] 71 70 67 606)
United Kingdom 768 707} 727, 704] 699 668] 670 673 653 659 658 655 652]
EU-15 4.244] 4.133 4.216 4.152f 4.168| 4.105) 4.118 4.164 4.139] 4.207 4.216 4.186) 4.151
Bulgaria 117 88 86) 83 74 69 69 69 66} 71 71 70) 71
Cyprus 0] 7 8 8 8 8 9] 9] 9| 10} 10} 10] 10]
Czech Republic 194 153] 160] 153 145 140] 147 149 145 146| 147 146 148
Estonia 42 21 22 21 20} 18 18 18 18 20] 20) 19] 19]
Hungary 98] 79 81 80 79 79 78 79 77 81 79 80) 79)
Latvia 20| 12} 13 12] 11 11 10 11 11 11 11 11 12]
Lithuania 49 22 23 23] 24] 21 19 20 21 21 22} 23 23|
Malta 2] 3 3 3 3 3 3 3 3 3 3 3 3
Poland 454 441 448 443 414 401 389 386 373 385 384 386) 400)
Romania 248 184 190] 170 152] 135] 139) 144 150 157 159 152 157
Slovakia 744 53 51 50) 51 50 48 50 49 50) 50| 49) 49)
Slovenia 19] 19| 19] 20) 19] 19 19 20 20] 20| 20| 20| 21
EU-27 5.572) 5.214 5.320 5.216 5.167, 5.058 5.066 5.121 5.080 5.180) 5.191 5.157 5.143

Note: For some countries the data provided in this table is based on gap filling (see Chapter 1.8.2 for details.).

The overall EC GHG emission trend is dominated by the two largest emitters Germany and the United
Kingdom, accounting for about one third of total EU-27 GHG emissions. These two Member States
have achieved total GHG emission reductions of 339 million tonnes CO, euqivalents compared to
1990 (5).

The main reasons for the favourable trend in Germany are increasing efficiency in power and heating
plants and the economic restructuring of the five new Ldnder after the German reunification. The
reduction of GHG emissions in the United Kingdom was primarily the result of liberalising energy
markets and the subsequent fuel switches from oil and coal to gas in electricity production and N,O
emission reduction measures in the adipic acid production.

Italy and France are the third and fourth largest emitters both with a share of 11 %. Italy’s GHG
emissions were about 10% above 1990 levels in 2006. Italian GHG emissions increased since 1990
primarily from road transport, electricity and heat production and petrol-refining. France’s emissions
were 4 % below 1990 levels in 2006. In France, large reductions were achieved in N,O emissions
from the adipic acid production, but CO, emissions from road transport increased considerably
between 1990 and 2006.

Spain and Poland are the fifth and sixth largest emitters in the EU-27, both accounting for about 8 %
of total EU-27 GHG emissions. Spain increased emissions by 51 % between 1990 and 2006. This was
largely due to emission increases from road transport, electricity and heat production, and
manufacturing industries. Poland decreased GHG emissions by 12 % between 1990 and 2006 (-29 %
since the base year, which is 1988 in the case of Poland). Main factors for decreasing emissions in
Poland — as for other new Member States — was the decline of energy inefficient heavy industry and
the overall restructuring of the economy in the late 1980s and early 1990s. The notable exception was
transport (especially road transport) where emissions increased.

(5) The EU-15 as a whole needs emission reductions of total GHG of 8 %, i.e. 341 million tonnes on the basis of the 2008 inventory in
order to meet the Kyoto target.
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ES.6 Information on Indirect Greenhouse Gas Emissions for EU-15

Emissions of CO, NO,, NMVOC and SO, have to be reported to the UNFCCC Secretariat because
they influence climate change indirectly: CO, NO, and NMVOC are precursor substances for ozone
which itself is a greenhouse gas. Sulphur emissions produce microscopic particles (aerosols) that can
reflect sunlight back out into space and also affect cloud formation. Table ES.7 shows the total
indirect GHG and SO, emissions in the EU-15 between 1990-2006. All emissions were reduced
significantly from 1990 levels: the largest reduction was achieved in SO, (- 73 %), followed by CO (-
56 %), NMVOC (- 44 %) and NO, (— 34 %).

Table ES.7  Overview of EU-15 indirect GHG and SO, emissions for 1990-2006 (Gg)

1990]  1995[  1996]  1997] 1998 1999]  2000]  2001] 2002  2003] 2004]  2005] 2006
GREENHOUSE GAS EMISSIONS )
NOx 13575 ton]  11639] 11222 11.016]  10734]  10423]  10.189]  9884] 9,708 9463 9205] 8,893
co 52470] 420690 40540 38551 36871 34619 32.128] 30573 28485 27.543 26538 24.716] 23261
NMVOC 16,181 13,331 12,8306] 12,621 12,178 11,711 10,982 10,500 9,988 10,039 9,495 9,247 9,093
S02 164971 0.934] 8874 saso[  7.625]  6752[ 6039 ss03]  sss3] 546 4940 4622 4410

In the EU-27, SO, emissions decreased by 69 %, followed by CO (-53 %), NMVOC (-39 %)
and NOy (-34 %) (Table ES.8).

Table ES.8  Overview of EU-27 indirect GHG and SO, emissions for 1990-2006 (Gg)

1990]  1995[  1996]  1997] 1998 1999]  2000]  2001] 2002 2003 2004]  2005] 2006
GREENHOUSE GAS EMISSIONS )
NOx 16864]  14.533]  14319]  13.824] 13404] 12972] 12247] 10881] 11562 11,443 11613 11.310] _11.079)
co 64480 515170 s0622]  as.us7| 45914 43391 38087 35.028] 33755 32811 34789 32512] 30443
NMVOC 18,240] 15,144] 14,751 14,488 14,005 13,459 12,219 11,982 11,611 11,598 11,428 11,144] 11,079
502 24976] 166200 15434 1aara[ 1275 o4 0047] 9634 oas] 8,698 8515 8002 7795
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1 Introduction to the EC greenhouse gas
inventory

This report is the annual submission of the European Community (EC) to the United Nations
Framework Convention on Climate Change (UNFCCC). It presents the greenhouse gas (GHG)
inventory of the EC, the process and the methods used for the compilation of the EC inventory as well
as GHG inventory data of the individual EC Member States for 1990 to 2006. The GHG inventory
data of the Member States are the basis of the EC GHG inventory. The data published in this report
are also the basis of the progress evaluation report of the European Commission, required under
Council Decision No 280/2004/EC concerning a mechanism for monitoring Community greenhouse
gas emissions and for implementing the Kyoto Protocol.

This report aims to present transparent information on the process and methods of compiling the EC
GHG inventory. It addresses the relevant aspects at EC level, but does not describe particular sectoral
methodologies of the Member States’ GHG inventories. Detailed information on methodologies used
by the Member States is available in the national inventory reports of the Member States, which are
included in Annex 12. Note that all Member States’ submissions (CRF tables and inventory reports),
which are included in Annex 12 and made available at the EEA website, are considered to be part of
the EC submission. Several chapters in this report refer to information provided by the Member
States, where additional insights can be gained. In many cases this Member State information is
presented in summary overview tables.

The EC greenhouse gas inventory has been compiled under Council Decision No 280/2004/EC
concerning a mechanism for monitoring Community greenhouse gas emissions and for implementing
the Kyoto Protocol (°).The emissions compiled in the EC GHG inventory are the sum of the
respective emissions in the respective 15 or 27 national inventories, except for the IPCC reference
approach for CO, from fossil fuels. Since the data are revised and updated for all years, they replace
EC data previously published, in particular, in the 2007 submission by the European Commission to
the UNFCCC Secretariat of the Annual European Community greenhouse gas inventory 1990-2005
and inventory report 2007 (EEA, 2007a) and in the report entitled Greenhouse gas emission trends
and projections in Europe 2007 (EEA, 2007b).

This inventory report includes data for the EU-15 and for the EU-27 Member States. The EU-15
Member States are Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy,
Luxembourg, the Netherlands, Portugal, Spain, Sweden and the United Kingdom. The 12 new
Member States are Bulgaria, Cyprus, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta,
Poland, Romania, Slovakia and Slovenia. Most chapters and annexes of this report refer to EU-15 and
EU-27 although more detail is provided for EU-15 (for more information see Section 1.8.5). This
means that all the detailed information provided in previous reports for the EU-15 is also available in
this report.

1.1  Background information on greenhouse gas inventories and climate
change

The annual EC GHG inventory is required for two purposes.

Firstly, the EC, as the only regional economic integration organisation having joined the UNFCCC
and the Kyoto Protocol as a party, has to report annually on GHG inventories within the area covered
by its Member States.

(¢  0JL49,19.2.2004, p. 1.
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Secondly, under the monitoring mechanism, the European Commission has to assess annually whether
the actual and projected progress of Member States is sufficient to ensure fulfilment of the EC’s
commitments under the UNFCCC and the Kyoto Protocol. For this purpose, the Commission has to
prepare a progress evaluation report, which has to be forwarded to the European Parliament and the
Council. The annual EC inventory is the basis for the evaluation of actual progress.

The legal basis of the compilation of the EC inventory is Council Decision No 280/2004/EC
concerning a mechanism for monitoring Community greenhouse gas emissions and for implementing
the Kyoto Protocol (7). The purpose of this decision is to: (1) monitor all anthropogenic GHG
emissions covered by the Kyoto Protocol in the Member States; (2) evaluate progress towards
meeting GHG reduction commitments under the UNFCCC and the Kyoto Protocol; (3) implement the
UNFCCC and the Kyoto Protocol as regards national programmes, greenhouse gas inventories,
national systems and registries of the Community and its Member States, and the relevant procedures
under the Kyoto Protocol; (4) ensure the timeliness, completeness, accuracy, consistency,
comparability and transparency of reporting by the Community and its Member States to the
UNFCCC Secretariat.

Under the provisions of Article 3.1 of Council Decision No 280/2004/EC, the Member States shall
determine and report to the Commission by 15 January each year (year X) infer alia:

e their anthropogenic emissions of greenhouse gases listed in Annex A to the Kyoto Protocol
(carbon dioxide (CO,), methane (CH,), nitrous oxide (N,O), hydrofluorocarbons HFCs),
perfluorocarbons (PFCs) and sulphur hexafluoride SF¢)) during the year before last (X — 2);

e provisional data on their emissions of carbon monoxide (CO), sulphur dioxide (SO,), nitrogen
oxides (NOy) and volatile organic compounds (VOCs) during the year before last (year X — 2),
together with final data for the year three-years previous (year X — 3);

e their anthropogenic greenhouse gas emissions by sources and removals of carbon dioxide by
sinks resulting from land-use, land-use change and forestry during the year before last (year X —
2);

¢ information with regard to the accounting of emissions and removals from land-use, land-use
change and forestry, in accordance with Article 3(3) and, where a Member State decides to make

use of it, Article 3(4) of the Kyoto Protocol, and the relevant decisions thereunder, for the years
between 1990 and the year before last (year X — 2);

e any changes to the information referred to in points (1) to (4) relating to the years between 1990
and the year three-years previous (year X — 3);

e the elements of the national inventory report necessary for the preparation of the Community
greenhouse gas inventory report, such as information on the Member State’s quality
assurance/quality control plan, a general uncertainty evaluation, a general assessment of
completeness, and information on recalculations performed.

The reporting requirements for the Member States under Council Decision 280/2004/EC are
elaborated in the Commission Decision 2005/166/EC laying down rules implementing Decision
280/2004/EC of the European Parliament and of the Council concerning a mechanism for monitor-ing
Community greenhouse gas emissions and for implementing the Kyoto Protocol (*). According to the
Council decision and the Commission decision the reporting requirements are exactly the same as for
the UNFCCC, regarding content and format. The EC and its Member States use the ‘UNFCCC
guidelines on reporting and review’ (Document FCCC/CP/2002/8), and prepare inventory information
in the common reporting format (CRF) and the ‘national inventory report’ that contains background
information.

(y  0JL49,19.2.2004, p. 1.
¢  0JL55,1.3.2005,p. 57.
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In accordance with UNFCCC guidelines, the EC and its Member States use the IPCC Good practice
guidance and uncertainty management in national greenhouse gas inventories (IPCC, 2000), which is
consistent with the Revised 1996 IPCC guidelines for national greenhouse gas inventories (IPCC,
1997). The use of IPCC (2000) by countries is expected to lead to higher quality inventories and more
reliable estimates of the magnitude of absolute and trend uncertainties in reported GHG inventories.

1.2 A description of the institutional arrangements for inventory preparation

Figure 1.1 shows the inventory system of the European Community. The DG Environment of the
European Commission is responsible for preparing the inventory of the European Community (EC)
while each Member State is responsible for the preparation of its own inventory which is the basic
input for the inventory of the European Community. DG Environment is supported in the
establishment of the inventory by the following main institutions: the European Environment Agency
(EEA) and its European Topic Centre on Air and Climate Change (ETC/ACC) as well as the
following other DGs of the European Commission: Eurostat, and the Joint Research Centre (JRC) (9).

Figure 1.1 Inventory system of the European Community
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Table 1.1 shows the main institutions and persons involved in the compilation and submission
of the EC inventory.

(9) The Statistical Office of the European Communities (Eurostat) and the Joint Research Centre (JRC) are DGs of the European
Commission. For simplicity reasons, these institutions are referred to as ‘Eurostat’ and the ‘JRC’ in this report.
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Table 1.1
of the EC inventory

List of institutions and experts responsible for the compilation of Member States’ inventories and for the preparation

Member State/EU institution

Contact address

Austria

Manfred Ritter
Umweltbundesamt
Spittelauer Laende 5, A-1090 Vienna

Belgium

Peter Wittoeck
Federal Department of the Environment
Pachecolaan 19 PB 5, B-1010 Brussels

Bulgaria

Hristo Vassilev
Energy Institute JSCo.
20, F. J. Courie Str., Sofia 1113

Cyprus

Christos Malikkides

Head, Industrial Pollution Control Section, Department of Labour Inspection
Ministry of Labour and Social Insurance

12, Apellis Street, 1493 Nicosia

Czech Republic

Pavel Fott
Czech Hydrometeorological Institute (CHMI)
Na Sabatce 17, CZ 14306 Prague 4

Denmark

Jytte Boll Illerup
Danish National Environmental Research Institute
PO Box 358, DK-4000 Roskilde

Finland

Riitta Pipatti
Statistics Finland
PB 6 A, FIN-00022 Statistics Finland

France

Ministere de I’Ecologie et du Développement Durable (MEDD)

20 avenue de Ségur, F-75007 Paris

Jean-Pierre Fontelle

Centre Interprofessionel Technique d’Etudes de la Pollution Atmosphérique (CITEPA)
7 Cité Paradis, F-75010 Paris

Estonia

Jaan-Mati Punning
Institute of Ecology at TPU
Kevade 2, Tallinn 10137

Germany

Michael Strogies
Federal Environmental Agency
Worlitzer Platz 1, D-06844 Dessau-Roflau

Greece

Dimitra Koutendaki
Institute of Environmental Research and Sustainable Development
Athens, Greece

Hungary

Lészl6 Gaspar
Ministry of Environment and Water, department of Climate Policy
Fo u. 44-50, Budapest, 1011 Hungary

Ireland

Michael McGettigan, Paul Dufty
Environmental Protection Agency
Richview, Clonskeagh Road, Dublin 14, Ireland

Italy

M. Contaldi, R. de Lauretis, D. Romano
National Environment Protection Agency (ANPA)
Via Vitaliano Brancati 48, I-00144 Rome

Latvia

Agita Gancone
Latvian Environment, Geology and Meteorology Agency
Maskavas street 165, Riga, LV-1019

Lithuania

Vytautas Krusinskas
Lithuanian Ministry of Environment
A. Jaksto 4/9, LT 01105 Vilnius

Luxembourg

Frank Thewes
Administration de I’Environment, Division Air-Bruit
16 rue Eugene Ruppert, L-2453 Luxembourg

Malta

Sharon.Micallef
Malta Environment Planning Authority
P.O. Box 200, Marsa GPO 01, Malta

Netherlands

Laurens Brandes
Netherlands Environmental Assessment Agency
PO Box 303, 3720 AH Bilthoven, The Netherlands

Poland

Krzysztof Olendrzynski
Institute of Environmental Protection, National Emission Centre
Kolektorska 4, 01-692 Warszawa

Portugal

Teresa Costa Pereira
Direccao-Geral do Ambiente
Rua da Murgueira — Bairro do Zambujal, P-2721-865 Amadora

Romania

Sorin Deaconu
National Environmental Protection Agency
Splaiul Independentei 294, Sector 6, Cod Postal 060841, Bucharest, Romania

Slovakia

Janka Szemesova
Department of Emissions, Slovak Hydrometeorological Institute
Jeseniova 17, 833 15 Bratislava, Slovak Republic
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Member State/EU institution Contact address

Slovenia Tajda Mekinda Majaron
Environmental Agency of the Republic of Slovenia
Vojkova 1/b, SI-1000 Ljubljana

Spain Angleles Cristébal
Ministerio de Medio Ambiente
Plaza de San Juan de la Cruz s/n, E-28071 Madrid

Sweden Anna Forsgren
Ministry of Environment
S-103 33 Stockholm

United Kingdom SL Choudrie

AEA group

The Gemini Building, Fermi Avenue, Harwell, Didcot Osfordshire, OX11 0QR
European Commission Erasmia Kitou

European Commission, DG Environment
Rue de la Loi 200, B-1049 Brussels, Belgium

European  Environment Agency | Andreas Barkman, Ricardo Fernandez
(EEA) European Environment Agency
Kongens Nytorv 6, DK-1050 Copenhagen, Denmark

European Topic Centre on Air and | Bernd Gugele, Elisabeth Rigler, Sabine Goettlicher, Manfred Ritter

Climate Change (ETC/ACC) European Topic Centre on Air and Climate Change
Umweltbundesamt
Spittelauer Laende 5, A-1090 Vienna, Austria
Eurostat Nikolaos Roubanis

Statistical Office of the European Communities (Eurostat),
Jean Monnet Building, L-2920 Luxembourg, Luxembourg

Joint Research Centre (JRC) Frank Raes, Giacomo Grassi, Adrian Leip
Joint Research Centre, Institute for Environment and Sustainability, Climate Change Unit
Via Enrico Fermi, 1-21020 Ispra (VA), Italy

1.2.1 The Member States

All Member States are Annex I parties to the UNFCCC except Cyprus and Malta. Therefore, all
Member States except Cyprus and Malta have committed themselves to prepare individual GHG
inventories in accordance with UNFCCC reporting guidelines and to submit those inventories to the
UNFCCC secretariat by 15 April. In addition, all Member States (including Cyprus and Malta) are
required to report individual GHG inventories prepared in accordance with UNFCCC reporting
guidelines to the Commission by 15 January every year under Council Decision 280/2004/EC.

The European Community’s inventory is based on the inventories supplied by Member States. The
total estimate of the Community’s greenhouse gas emissions should accurately reflect the sum of
Member States’ national greenhouse gas inventories. Member States are responsible for choosing
activity data, emission factors and other parameters used for their national inventories as well as the
correct application of methodologies provided in the IPCC 1996 Guidelines, IPCC Good Practice
Guidance and IPCC Good Practice Guidance for LULUCF. Member States are also responsible for
establishing QA/QC programmes for their inventories. The QA/QC activities of each Member State
are described in the respective national inventory reports and summarised in the European
Community inventory report.

Apart from submitting their national GHG inventories and inventory reports the Member States take
part in the review and comment phase of the draft EC inventory report, which is sent to the Member
States by 28 February each year. The purpose of circulating the draft EC inventory report is to
improve the quality of the EC inventory. The Member States check their national data and
information used in the EC inventory report and send updates, if necessary. In addition, they comment
on the general aspects of the EC inventory report.

The Member States also take part in the Climate Change Committee established under Council
Decision No 280/2004/EC. The purpose of the Climate Change Committee is to assist the European
Commission in its tasks under Council Decision No 280/2004/EC.

Under Council Decision 280/2004/EC all Member States are required to establish national systems.
Table 1.2 summarises the information on national systems/institutional arrangements in the EC
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Member States.

Table 1.2 Summaries of institutional arrangments/national systems of EU15 Member States
MS| Content Source
Austria has a centralized inventory system, with all the work related to inventory preparation being carried out at a | Austria's
single national entity. The most important legal arrangement is the Austrian Environmental Control Act | Annual
(Umweltkontrollgesetz, Federal Law Gazette 152/1998). It defines the main responsibility for inventory preparation and | Greenhouse
identifies the Umweltbundesamt as the one single national entity with overall responsibility for inventory preparation. Gas
The “Inspection body for GHG inventory* within the Umweltbundesamt is responsible for the compilation of the GHG | Inventory
inventory. Sector experts collect activity data, emission factors and all relevant information needed for finally | 1990-2006
estimating emissions. The sector experts also have specific responsibilities regarding the choice of methods, data | Jan 2008
processing and archiving and for contracting studies, if needed. As part of the quality management system the head of | pp. 15-17
the “Inspection body for GHG inventory* approves the methodological choices. Sector experts are also responsible for
performing Quality Control (QC) activities that are incorporated in the Quality Management System (QMS).
During the inventory preparation process, all data collected together with emission estimates are fed into a database,
where data sources are well documented for future reconstruction of the inventory. The Austrian Inventory is based on
the SNAP nomenclature and has to be transformed into the UNFCCC CRF to comply with the reporting obligations
under the UNFCCC.
In addition to the actual emission data, the background tables of the CRF are filled in by the sector experts, and finally
QA/QC procedures as defined in the inventory planning process are carried out before the data are submitted to the
UNFCCC.
For inventory management reliable data management has been established to fulfil the data collecting and reporting
requirements. This ensures the necessary documentation and archiving for future reconstruction of the inventory and
consequently enables easy access to up-to-date and previously submitted data for the quantitative evaluation of
recalculations.
As part of the QMS (Corrective and Preventive Actions) an efficient process is established to grant transparency when
collecting and analyzing findings by UNFCCC review experts or any other issues concerning the quality of activity
data, emission factors, methods and other relevant technical elements of inventories. Any findings and discrepancies
are documented; responsibilities, resources and a time schedule are attributed to each of these in the improvement plan.
Measures, which include possible recalculations, are taken by the sector experts.
The national energy balance is the most important data basis for the Austrian Air Emissions Inventory. The Austrian
statistical office (Statistik Austria) is required by contract with the Federal Ministry of Agriculture, Forestry,
Environment and Water Management and with the Federal Ministry of Economics and Labour to annually prepare the
national energy balance. The compilation of several other relevant statistics is regulated by law. Other data sources
include reporting obligations under national and European regulations and reports of companies and associations. The
main data sources used for activity data were:
e Energy Balance from Statistik Austria; EU-ETS; Steam boiler database (for the sector Energy)
e National production statistics, import/export statistics; EU-ETS; direct information from industry or associations of
industry (for the sector Industry)
® Import/export statistics, production statistics, consumption statistics (for the sector Solvents)
e National Studies, national agricultural statistics obtained from Statistik Austria (for the sector Agriculture)
e National forest inventory obtained from the Austrian Federal Office and Research Centre for Forest (for the sector
« | LULUCE)
‘E | e Database on landfills Umweltbundesamt (for the sector Waste).
2 | The main sources for emission factors are: (1) national studies for country specific emission factors, (2) plant-specific
< data reported by plant operators (3) IPCC GPG (4) Revised IPCC 1996 Guidelines (5) EMEP/CORINAIR Guidebook.
In the Belgian federal context, major responsibilities related to environment lie with the regions. Compiling GHG | Belgium's
inventories is one of these responsibilities. Each region implements the necessary means to establish their own emission | GHG
inventory in accordance with the IPCC guidelines. The emission inventories of the three regions are subsequently | Inventory
combined to form the national GHG emission inventory. Since 1980, the three regions have been developing different | (1990 —
methodologies (depending on various external factors) for compiling their atmospheric emission inventories. During | 2006)
the last years important efforts are made to tune these different methodologies, especially for the most important (key) | National
sectors. Obviously, this requires some coordination to ensure the consistency of the data and the establishment of the | Inventory
national inventory. This co-ordination is one of the permanent duties of the Working Group on « Emissions » of the | Report
Coordination Committee for International Environmental Policy (CCIEP), where the different actors decide how the | submitted
regional data will be aggregated to a national total, taking into account the specific characteristics and interests of each | under the
region as well as the available means. This working group consists of representatives of the 3 regions and of the federal | United
public services. The Interregional Environment Unit (CELINE - IRCEL) is responsible for integrating the emission data | Nations
from the inventories of the three regions and for compiling the national inventory. The National inventory report is then | Framework
formally submitted to the National Climate Commission, established by the Cooperation agreement of 14 November | Convention
2002, for approval, before its submission to the secretariat of the United Nations Framework Convention on Climate | on
Change and to the European Commission, under the Council Decision 280/2004/EC concerning a Mechanism for | Climate
g | Monitoring Community greenhouse gas emissions and for implementing the Kyoto Protocol. Change
En Mar 2008
2 pp.1-2
NERI (National Environmental Research Institute) is responsible for the annual preparation and submission to EU and | Danish
to UNFCCC of the National Inventory Report and the GHG inventories in the Common Reporting Format in | Annual EC
accordance with the UNFCCC Guidelines. NERI is since January 1, 2007 under the University of Aarhus. A new | Greenhouse
ministry has been formed in November 2007: The Ministry of Climate and Energy. The Danish Energy Authority is | Gas
under this ministry. Inventory
é For mobile sources, national sea transport and fisheries, the fuel consumption of heavy oil and gas oil for national sea 1990-2006
£ | transport is calculated based on new research. Fuel adjustments are made in the fishery sector (gas oil) and stationary Jan 2008
g industry sources (heavy fuel oil) in order to maintain the grand national energy balance. p-1
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MS| Content Source
According to the Government resolution of 30 January 2003 on the organisation of climate policy activities of | GHG
Government authorities, Statistics Finland assumes the responsibilities of the National Authority for Finland’s GHG | Emissions
inventory from the beginning of 2005. Statistics Finland is the general authority of the official statistics of Finland and | in Finland
is independently responsible for GHG emission inventory preparation, reporting and submission to the United Nations | 1990-2006
Framework Convention on Climate Change (UNFCCC). National
In Finland the National System is established on a permanent footing in place of the previous, workgroup-based | Inventory
emission calculation and it guides the development of emission calculation in the manner required by the agreements. | Report to
The national system is based on regulations concerning Statistics Finland, on agreement between the inventory unit and | the
expert organisations on the production of emission estimates and reports as well as on co-operation between the | European
responsible ministries. The National System is designed and operated to ensure the transparency, consistency, | Union
comparability, completeness, accuracy and timeliness of GHG inventories. Draft
The quality requirements are fulfilled by implementing consistently the inventory quality management procedures. An | Jan 2008
advisory board of the GHG inventory set up by the Statistics Finland reviews the achieved quality of the inventory and | pp. 14-15
decides about changes to the inventories division of labour as agreed for the reporting sectors. In addition, the advisory
board supervises longer term research and review projects related to the development of the inventory and reporting, as
well as the responsibilities of international co-operation in this area (UNFCCC, IPCC, EU). The advisory board is
composed of representatives from the expert organisations and the responsible Government ministries. As the National
Authority Statistics Finland also bears the responsibility for the general administration of the inventory and
communication with the UNFCCC, coordinates participation in reviews, and publishes and archives the inventory
results.

Responsibilities of expert organisations: Finland’s inventory system includes in addition to Statistics Finland the expert
organisations that have previously taken part in the emission calculation. With regard to this co-operation, separate
agreements are made with the Finnish Environment Institute, MTT Agrifood Research Finland and the Finnish Forest
Research Institute. Statistics Finland also acquires parts of the inventory as a purchased service. The agreements
confirm the division of responsibilities recorded in the so-called reporting protocols and they specify the procedures for
the annual emission calculation and quality management co-ordinated by Statistics Finland. The reporting protocols are
based on the areas of responsibility of the different expert organisations and on Finlands established practice for the
preparation and compilation of the GHG emission inventory. The reporting sectors for which Statistics Finland is
responsible are also defined in the protocols.
The role of responsible ministries in the national system: The resources of the National System for the participating

- | expert organisations are channelled through the relevant ministries. In accordance with the Government resolution, the

_g ministries produce the data needed for international reporting on the content, enforcement and effects of the climate

.= | strategy. Statistics Finland assists in the technical preparation of the policy reporting. Separate agreements have been

" | made on the division of responsibilities and co-operation between Statistics Finland and the ministries.
The responsibility of the definition and control of the National emission inventory ( Systeme National d’Inventaire des Rapport
Emissions de Polluants dans I’ Atmosphere (SNIEPA)) is pertained by the Ministére de I’Ecologie et du d’Inventaire
Développement Durable (MEDD). National —
The MEDD coordinates with other relevant ministries the concerned decisions and relating to SNIEPA the institutional, | Organisation
juridical and the procedural arrangements. This way, it defines the responsibilities to different involved organisations. It | et Méthodes
carries out the arrangements, which assure the realisation of processes related to the determination of calculation des
methods, data collection, processing of data, archiving, quality assurance and control, the dissemination according to Inventaires
national and international arrangements. nationaux
The different requirements lead to the elaboration of an emission inventory often carrying the similar substances and des
sources justified by the concern for coherence, quality and effectiveness to hold the principle of uniqueness of the emissions
inventory. This strategy corresponds to the recommendations of international requests, like the European Commission atmospheriq
and the United Nations. The emissions inventories must guarantee quality coherence, comparability, transparency, ues en
exactness, punctuality, completeness, which requests the organisation of an administrative as well as technical system. France,
The present chapter describes the organisation of the actual system, which was dealt with in the inter-ministerial decree | 1990-2005,
of 29" decembre 2006 relating to SNIEPA. Dec 2006
The responsibilities are as following: pp. 19-20
The coordination for the realisation of the inventory is assured by MEDD. Other ministries and public organisations (submitted
contribute by supplying data and statistical information. The elaboration of the inventory concerning methods, the in French,
collection and processing of data, archiving and writing of reports and quality issues done by CITEPA (Centre translated)
Interprofessionnel Technique d’Etudes de la Pollution Atmosphérique) through MEDD. CITEPA assists MEDD with
the coordination of the whole national inventory system, which comprises also emission registries like EPER and other
aspects to ensure coherence of information. MEDD makes all information within the existing regulation frame available
to CITEPA (like annually emission declarations of classified installations). MEDD guides the GCIIE (Groupe de
concertation et d’information sur les inventaires d’émission).
GCIIE consists of the following representants:
Mission Interministérielle a I'Effet de Serre (MIES), Ministry of Agriculture, notably the Service central des enquétes et
études statistiques (SCEES), Direction générale des politiques économique, européenne et internazionale (DGPEEI),
Ministere chargé de 1I’économie et de 1’industrie (MINEFI), Direction générale de la forét et des affaires rurales
(DGFAR), Direction générale de I'INSEE, Direction générale de I’Energie et des Matiéres Premieres (DGEMP),
Direction générale du Trésor et de la politique économique (DGTPE), Direction générale des entreprises (DGE),
Ministere chargé de 1I’équipement, de 1’urbanisme et des transports (MTETM), Direction des affaires économiques et
internationales (DAEI), Direction générale de 1’aviation civile (DGAC), Direction générale de la mer et des transports
(DGMT), Direction de la sécurité et de la circulation routieres (DSCR), Direction générale de I’'urbanisme, de 1’habitat
et de la construction (DGUHC), Centre d’études sur les réseaux, les transports, I’'urbanisme et les constructions

° publiques (CERTU), Ministere de I’Ecologie et du Développement Durable (MEDD), Direction de la prévention des

g | pollutions et des risques (DPPR), la Direction des etudes économiques et de 1’évaluation environnementale (D4E);

E The dissemination of the emissions inventory is split between different organisations which receive the approved

inventory by MEDD.
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MS| Content Source
The national Inventory System in Germany complies with the requirements laid down in the Guidelines for National | Nationaler
Systems (UNFCCC Decision 19/CMP.1). The use of the IPCC-Guidelines and IPCC Good Practice Guidance and a | Inventarber
continuous Quality Management and continuous improvement of the inventory ensure a transparent, consistent, | icht
comparable, complete and accurate inventory. In the position paper “Nationales System” (June 2007) | Zum
Umweltbundesamt was laid down as the national coordination centre for emission inventory reporting. Deutschen
Other involved institutions and agencies: Treibhausg
o Federal Ministry of the Environment, Nature Conservation and Nuclear Safety (BMU) asinventar
¢ Federal Ministry for Consumer Protection, Food and Agriculture (BMELV) 1990 -

e Federal Ministry of of the Interior (BMI) 2006
e Federal Ministry of Defence (BMVg) Mar 2008
e Federal Ministry of Finace (BMF) pp. 51-57
e Federal Ministry of Economis and Technology .(submlted
o Federal Ministry of Transport, Building and Urban Affairs in German,
Tasks of the national coordination centre (Umweltbundesamt)are: translated)
Planning of the inventories
Compilation of the inventories
Archiving of the inventories
Quality control and Quality Assurance
To meet these tasks the national coordination centre has developed a database “Zentrale System Emissionen” (which is
the main instrument for documentation and quality assurance on the level of data) and the Quality sytem
“Emissionsinventare” (which regulates responsibilities and quality aims).
The national coordination centre within UBA cooperates with other working groups within UBA. For coordination of

g the tasks within UBA a working team “Arbeitskreis Emissionsinventare” was installed. Research centres contribute to

£ | inventory compilation with research projects that are carried out within the framework of the research programme

5 “Umweltforschungsplan”. For the integration of non-governmental organisation a convention was devised that binds

© the respective entities to contribute to the inventory compilation.
The Ministry for the Environment, Physical Planning and Public Works (henceforth Ministry for the Environment, | Annual
MINENV) is the governmental body responsible for the development and implementation of environmental policy in | Inventory
Greece, as well as for the provision of information concerning the state of the environment in Greece in compliance | submission
with relevant requirements defined in international conventions, protocols and agreements. Moreover, the Ministry for | under the
the Environment is responsible for the co-ordination of all ministries involved, as well as of any relevant public or | convention
private organization, in relation to the implementation of the provisions of the Kyoto Protocol according to the Law | and the
3017/2002 with which Greece ratified the Kyoto Protocol. Kyoto
In this context, the Ministry for the Environment and more specifically the Division of Air Pollution and Noise Control | Protocol for
has the overall responsibility for the national GHG inventory, and the official consideration and approval of the | Greenhouse
inventory prior to its submission. and other
The entities participating in it are: Gases for
e The Ministry for the Environment designated as the national entity responsible for the national inventory, which | years 1990-
keeps the overall responsibility, but also plays a more active role in the inventory planning, preparation and | 2006, Apr
management. 2008, pp.5-
o The National Technical University of Athens (NTUA) / School of Chemical Engineering, which has the technical | 12
and scientific responsibility for the compilation of the annual inventory.
® Governmental agencies and ministries, international associations, along with individual private industrial companies.
The involvement of these entities is not limited to data providing but also concerns methodological issues as
appropriate.
The Ministry for the Environment, designated as the national entity, has the overall responsibility for the national GHG
inventory. Among its responsibilities are the following:
e The co-ordination of all ministries and governmental agencies involved, as well as any relevant public or private
organization
e The official consideration and approval of the inventory prior to its submission
e The response to any issues raised by the inventory review process under Article 8 of the Kyoto Protocol, in co-
operation with the NTUA Inventory Team
® The timely submission of the GHG inventory to the European Commission and to the
e UNFCCC Secretariat
e The keeping of the Centralised Inventory File, which is delivered to the technical responsible for the inventory
institution (currently NTUA) at the beginning of each inventory cycle. Thus, the continuity of the inventory preparation
process and knowledge transfer between the bodies which undertake the technical responsibility of the GHG inventory
preparation is ensured
® The administration of the National Registry. Greece cooperates with the Member states of the European Union and
with the supplementary transaction log and the registry of the European Community by maintaining the national
registries in a consolidated system

° MINENV has an active role in monitoring and participating in the inventory process through continuous

$ | communication and frequent scheduled and / or ad-hoc meetings with the Inventory Team of NTUA and the competent

5 ministries involved.
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Content

Source

Ireland

In 2005, UK consultants NETCEN carried out a scoping study to identify the essential elements and structure of a
national inventory system for Ireland to meet the needs of Decision 280/2004/EC and to comply with obligations under
Articles 5 and 7 of the Kyoto Protocol. The establishment of Ireland’s national inventory system was completed by
Government Decision in early 2007, building on the framework that has been applied for many years. It puts in place
formal procedures for the planning, preparation and management of the national atmospheric inventory and identifies
the roles and responsibilities of all the organisations involved in its compilation. All formal mechanisms together with
the QA/QC procedures are fully operational in this present reporting cycle. The EPA Office of Climate, Licensing and
Resource Use (OCLR) is the inventory agency and the EPA is also designated as the single national entity with overall
responsibility for the annual greenhouse gas inventory. As a formal management system, the national system aims for
continuous improvement to increase the quality and robustness of the national atmospheric inventory over time.

In addition to the primary data received from the key data providers, the inventory team obtains considerable
supplementary information from other teams in OCLR and the Office of Environmental Enforcement within the EPA.
These sources include Annual Environmental Reports (AER) submitted by licensed companies and the National Waste
Database. The inventory team also draws on national research related to greenhouse gas emissions and special studies
undertaken from time to time to acquire the information needed to improve the estimates for particular categories and
gases. The approval of the completed annual inventory involves sign-off by the QA/QC manager and the inventory
manager before it is transmitted to the Board of the EPA via the Programme Manager of the Climate Change Unit in
OCLR.

Ireland
National
Inventory
Report
2008,GHG
emissions
1990-2006
reported to
the
UNFCCC
Mar 2008

pp.6-7

Italy

A Legislative Decree, issued on 27th February 2008, institutes the National System for the Italian Greenhouse Gas

Inventory. The Agency for Environmental Protection and Technical Services (APAT) is the single entity in charge of

the development and compilation of the national greenhouse gas emission inventory. The Ministry for the Environment,

Land and Sea is responsible for the endorsement of the inventory and for the communication to the Secretariat of the

Framework Convention on Climate Change and the Kyoto Protocol. The inventory is also submitted to the European

Commission in the framework of the Greenhouse Gas Monitoring Mechanism.

The Agency develops annually a national system document which includes all update information on institutional, legal

and procedural arrangements for estimating emissions and removals of greenhouse gases and for reporting and

archiving inventory information.

A specific unit of the Agency is responsible for the compilation of the Italian Atmospheric Emission Inventory and the

Italian Greenhouse Gas Inventory in the framework of both the

Convention on Climate Change and the Convention on Long Range Transboundary Air Pollution.

The whole inventory is compiled by the agency; scientific and technical institutions and consultants may help in

improving information both on activity data and emission factors of some specific activities. All the measures to

guarantee and improve the transparency, consistency, comparability, accuracy and completeness of the inventory are

undertaken.

APAT bears the responsibility for the general administration of the inventory, co-ordinates participation in reviews,

publishes and archives the inventory results.

Specifically, APAT is responsible for all aspects of national inventory preparation, reporting and quality management.

Activities include the collection and processing of data from different data sources, the selection of appropriate

emissions factors and estimation methods consistent with the IPCC 1996 Revised Guidelines, the IPCC Good Practice

Guidance and Uncertainty management and the IPCC Good Practice Guidance for land use, land- use change and

forestry, the compilation of the inventory following the QA/QC procedures, the assessment of uncertainty, the

preparation of the National Inventory Report and the reporting through the Common Reporting Format, the response to

the review process, the updating and data storage.

Different institutions are responsible for statistical basic data and data publication, which are

primary to APAT for carrying out emission estimates. These institutions are part of the National Statistical System

(Sistan), which provides national official statistics, and therefore are asked periodically to update statistics; moreover,

the National Statistical System ensures the homogeneity of the methods used for official statistics data through a

coordination plan, involving the entire public administration at central, regional and local levels.

The National Statistical System is coordinated by the Italian National Institute of Statistics (ISTAT). Ministries, public

agencies and other bodies are obliged to provide the data and information specified in the annual statistical plan; the

same obligations regard the private entities. All the data are protected by the principles of statistical disclosure control

and can be distributed and communicated only at aggregate level. The main Sistan products, which are primarily

necessary for the inventory compilation, are:

. National Statistical Yearbooks, Monthly Statistical Bulletins, by ISTAT (National Institute of Statistics)

. Annual Report on the Energy and Environment, by ENEA (Agency for New Technologies, Energy and the
Environment)

. National Energy Balance (annual), Petrochemical Bulletin (quarterly publication), by MSE (Ministry of
Economic Development)

. Transport Statistics Yearbooks, by MINT (Ministry of Transportation)

] Annual Statistics on Electrical Energy in Italy, by GRTN (National Independent System Operator)

. Annual Report on Waste, by APAT

e National Forestry Inventory, by MIPAAF (Ministry of Agriculture, Food and Forest Policies).

The national emission inventory itself is a Sistan product.
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The Ministry of the Environment acts as the ‘National Inventory Compiler’ (NIC). In this respect, the Ministry is National
responsible for transmitting the inventories (and its associated NIR) to the European Commission and to the UNFCCC Inventory
Secretariat. However, in conformity with the law of 27 November 1980, which created an Environment Agency, the Report
national GHG inventories, as well as the NIR, are prepared by the Air/Noise department of this Agency. All the 1990-2004
material, estimates and calculation sheets, as well as the documentation on scientific papers and the basic data needed Luxembour
for the inventories compilation, are stored and archived within the Agency; the Ministry keeping only copies of the g
inventories (CRF tables) and of the related reports (such as the NIR) in its archives. It is worth noticing that the Apr 2007
Environment Agency is also responsible for preparing emission inventories under the Convention on Long Range pp-1-2
Transboundary Air Pollution (CLRTAP) and the EU emission ceilings Directive (NEC).

Acting as the NIC, the Ministry is controlling the data delivered by the Agency, notably with the help of the CRF (no report
Reporter software that helps performing the completeness and inventory checks. It is also the Ministry that generates for 2008
the final MS Excel CRF tables and prepares the official submission using CRF Reporter. submission
Submission v1.1 of March 2007 is the first one that has been realized by transferring all the data tables into — and )
therefore using — CRF Reporter. The version of the software that has been used is 3.1.11. Annex III indicates the issues
and problems encountered by Luxembourg while transferring data into and using this version of CRF Reporter. During
the year 2007, and with the help of a consultant, it is intended to develop further the national GHG inventory system
allowing for a full observance of the obligations of the Kyoto Protocol. This work will be realized concomitantly with
the verification and the completion of GHG inventories to be carried out in line with the IPCC Good Practice Guidance
and Uncertainty Management in National GHG Inventories as well as the IPCC Good Practice Guidance for LULUCF
Data used to produce the annual air emission (including GHG) inventories are mainly:

o | * taken from official statistical datasets calculated by the National Statistics Office (STATEC);

5 | + coming from information supplied directly by the operators of industrial or other activities;

2 | «extracted from statistical information received from other ministries (for example Ministry of

qE, Economic Affairs and External Trade for energy). However, some of the information necessary to prepare the

£ | inventories is not available in Luxembourg. In these cases, data from other European countries or from the literature

= | were taken as default data.
The Ministry of Housing, Spatial Planning and the Environment (VROM) has the overall responsibility for climate | MNP report
change policy issues. The ministry is also responsible for forwarding the NIR and CRF to the EU and UNFCCC. 500080009
The Netherlands Environmental Assessment Agency (MNP) has been contracted by the Ministry of VROM to compile | /2008
and maintain the pollutants emission register/ inventory (PRTR system) and to co-ordinate the preparation of the NIR | Greenhouse
and filling the CRF. Gas
In August 2004 the Ministry of VROM assigned SenterNovem executive tasks bearing on the National Inventory Entity | Emissions
(NIE) - the single national entity required under the Kyoto Protocol. In December 2005, SenterNovem was designated | in the
by law as the NIE. In addition to co-ordinating the establishment of a National System, the tasks of SenterNovem | Netherlands
include the overall co-ordination of (improved) QA/QC activities as part of the National System and coordination of the | 1990-2006
support/response to the UNFCCC review process. National
A Pollutant Emission Register (PRTR) has been in operation in the Netherlands since 1974. This system encompasses | Inventory
the process of data collection, data processing and the registering and reporting of emission data for some 170 policy- | Report
relevant compounds and compound groups that are present in the air, water and soil. The emission data are produced in | Jan 2008
an annual (project) cycle. p.- 16
In April 2004 full co-ordination of the PRTR was outsourced by the Ministry of VROM to the MNP. This has resulted
in a clearer definition and separation of responsibilities as well as a clustering of tasks. The main objective of the PRTR
is to produce an annual set of unequivocal emission data that are up-to-date, complete, transparent, comparable,
consistent and accurate. In addition to MNP, various external agencies contribute to the PRTR by performing
calculations or submitting activity data. Among them are CBS (Statistics Netherlands), TNO (Netherlands Organisation

é for Applied Scientific Research), SenterNovem, RIZA (Institute for Inland Water Management) and several institutes

L: related to the Wageningen University and Research Centre (WUR).

2 | The NIR is prepared by MNP. Since mid-2005, the NIR has been part of the PRTR project. Most institutes involved in

S | the PRTR also contribute to the NIR (including CBS and TNO, among others). In addition, SenterNovem is involved in

z its role as NIE.
In order to comply with the commitments at the international and EC levels, respectively, the Article 5(1) of the Kyoto | Short Draft
Protocol and Decision 280/2004/EC of the European Parliament and of the Council, a National Inventory System of | Portuguese
Emissions by Sources and Removals by Sinks of Air Pollutants (SNIERPA) was created. This system contains a set of | National
legal, institutional and procedural arrangements that aim at ensuring the accurate estimation of emissions by sources | Inventory
and removals by sinks of air pollutants, as well as the communication and archiving of all relevant information. The | Report on
system was established through Council of Ministers Resolution 68/2005, of 17 March, which defines the entities | Greenhouse
relevant for its implementation, based on the principle of institutional cooperation. Three bodies are established with | Gases,
differentiated responsibilities. The Institute for the Environment (IA) is responsible for the overall coordination and | 1990-2006,
updating of the National Inventory of Emissions by Sources and Removals by Sinks of Air Pollutants (INERPA), the | Jan 2008,
inventory’s approval, after consulting the Focal Points and the involved entities; and its submission to EC and | pp. 5-9
international bodies to which Portugal is associated. The sectoral Focal Points work with IA in the preparation of
INERPA, and are responsible for for steering intra and inter-sectoral cooperation to ensure a more efficient use of
resources. The involved entities are public or private bodies which generate or hold information which is relevant to the
INERPA, and which actions are subordinate to the Focal Points or directly to the Responsible Body.
The National Environmental Agency (Agéncia Nacional do Ambiente - APA) is the national entity responsible for the
overall coordination of the Portuguese inventory of air pollutants emissions. According to these attributions, APA
makes an annual compilation of the Portuguese Inventory of air emissions which includes GHGs and sinks, acidifying

En substances as well as other pollutants. The reporting obligations to the EU and the international instances are also under

2 | the responsibility of the APA. However many other institutions and agencies contributed to the inventory process,

E providing activity data, sectoral expert judgement, technical support and comments. Annually reported data, e.g. CRF

tables, are stored both in paper and magnetic format.

28




MS

Content

Source

Spain

The “Directorate-General for Environmental Quality and Evaluation at the Ministry of the Environment” (DGCEA) is
the National Authority for the National Air Pollutant Emissions Inventory System.

The air pollutant emissions inventories are considered to be statistics for State purposes and as such, in accordance with
article 149.1.31 of the Spanish Constitution, are performed on the basis of the exclusive responsibility of the State. In
this sense, the regulatory frame of reference is provided by the Spanish Public Statistical Function Act (Law 12 dated
May 9th, 1989) and by the 2005-2008 National Statistical Plan, approved by Royal Decree 1 911 dated September
17th, 2004.

With regard to data collection, Law 12/1989 establishes two different regimes for the regulation of statistics depending
on whether data are demanded in a compulsory manner or individuals are free to provide information voluntarily. Since
they form part of the National Statistical Plan and their preparation represents an obligation for the Spanish State under
European Union regulations, emissions inventories fall into the first of these two regimes, i.e. the submission of data by
individuals is compulsory.

The DGCEA is technically supported by AED-NSD-TWOBE. Further, DGCEA cooperates with Research Institutes
and University Departments, e.g. with the

o Escuela Técnica Superior de Ingenieros Industriales-Universidad Politécnica de Madrid (for projections)

e Sistema y Technoligfas de la Produccién Animal-Universidad Politécnica de Valencia (for the Sector Agriculture)

e Centro de Investigaciones Energéticas Medioambientales y Tecnoldgicas (for quality assurance in the Sector Energy)
Further several ministries participate in the NIS.

® Ministry of Agriculture, fisheries and food (Agriculture)

e Ministry of Industry, Tourism and Trade (Energy and Industrial Processes)

e The Tax Ministry (general statistics (e.g. census))

e Ministry of Public Safty (Transport Statistics)

® Ministry of Development (Transport)

Inventario
de
Emisiones
de gases de
efecto
invernadero
de Espaiia,
afios
1990-2006
Apr 2008,
Sec. 1.2
(submitted
in Spanish,
translated)

Sweden

The Swedish Ministry of Environment has overall responsibility and submits the inventory report to the European
Commission and to the UNFCCC secretariat. The Swedish Environmental Protection Agency (Swedish EPA) co-
ordinates the activities for developing the inventory report and is also responsible for the final quality control and
quality assurance of the data before it is submitted. A consortium called Swedish Environmental Emissions Data
(SMED), composed of Statistics Sweden, the Swedish Meteorological and Hydrological Institute (SMHI), the Swedish
Environmental Research Institute AB (IVL) and the Swedish University of Agricultural Sciences (SLU) collects data
and calculates emissions for all sectors. A national system meeting the requirements laid down in article 5.1 of the
Kyoto Protocol is developed and was fully in operation in 2006. The process of inventory preparation is carried out
differently for the different sectors:

o ENERGY- STATIONARY COMBUSTION: Activity data is collected for the following subgroups:

Energy industries: Data from quarterly fuel statistics, a total survey conducted by Statistics Sweden at plant level and
by fuel type. For some petroleum refining plants, data from the European Union Emission Trading Scheme (ETS) is
used.

Manufacturing industries: Data mainly from the quarterly fuel statistics, a sample survey conducted by Statistics
Sweden. In some cases data from the industrial energy statistics is used as a complement. All data is at plant level and
by fuel type.

Other sectors: Data from official statistical reports prepared by Statistics Sweden at national level and by fuel type.

e ENERGY- MOBILE COMBUSTION: Data on fuel consumption at national level and by fuel type is collected and
used in combination with emissions data and fuel data from the National Road Administration, the National Rail
Administration, the Civil Aviation Administration and the Swedish Military.

e INDUSTRIAL PROCESSES: The reported data for industrial processes is mainly based on information from
environmental reports. The data in the environmental reports refer to emissions derived from plant specific
measurements or estimates such as mass balances. The use of default emission factors is limited.

e SOLVENT AND OTHER PRODUCT USE: Data used for estimating emissions from solvent and other product use
are based on emission factors and national activity data obtained from the Products register kept by the Swedish
Chemicals Inspectorate.

e AGRICULTURE: Data on animal numbers, crop areas, yields, sales of manure, manure management and stable
periods are taken from official statistical reports. Some complementary information is collected from organisations and
researchers, such as the Swedish Dairy Association, Swedish Poultry Meat Association, SLU and the Swedish Institute
of Agricultural and Environmental Engineering.

e LAND USE, LAND USE CHANGE AND FORESTRY: Estimates presented in the LULUCF sector are mainly
based on data from the SLU. The SLU is responsible for the National Forest Inventory, which focuses on living
biomass, and for the Swedish Forest Soil Inventory, that focuses on dry organic matter and on soil organic carbon. The
two inventories are integrated and use the same infrastructure for the field sample.

o WASTE: Statistics on deposited waste quantities, methane recovery and nitrogen emissions from wastewater
handling, are provided by the Swedish Association of Waste Management (Avfall Sverige, former RVF), Statistics
Sweden, the Swedish Forest Industries Federation and the Swedish EPA. If new data on organic content in household
waste or other relevant research is published, such reports are also considered.

A new system for handling emission data, entitled TPS, has been developed and used for the first time in submission
2007. It supports data input from Microsoft Excel sheets, and provides different types of quality gateways. For instance
the system makes it possible for multiple users such as the SMED consortium and the national independent reviewers
to plot time series and make comparisons between different years and submissions. For all CRF codes and sub-codes,
time series from 1990-2005 of emission data, activity data, and implied emission factors where relevant can be
presented. The system also allows for different types of data output, e.g. to the CRF Reporter.
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The UK Greenhouse Gas Inventory is compiled and maintained by AEA Energy and Environment of AEA Technology | UK
plc — the Inventory Agency - under contract with the Climate, Energy and Ozone, Science and Analysis (CEOSA) | Greenhouse
Division in the UK Department for Environment, Food & Rural Affairs (Defra). AEA Energy and Environment is | Gas
directly responsible for producing the emissions estimates for CRF categories Energy (CRF sector 1), Industrial | Inventory,
Processes (CRF sector 2), Solvent and Other Product Use (CRF sector 3), and Waste (CRF Sector 6). AEA Energy and | 1990-2006
Environment is also responsible for inventory planning, data collection, QA/QC and inventory management and | Annual
archiving. Agricultural sector emissions (CRF sector 4) are produced by the Defra’s Sustainable Agriculture Strategy | Report  for
(SAS) Division by means of a contract with the Institute of Grassland and Environmental Research (IGER). Land-Use | submission
Change and Forestry emissions (CRF sector 5) are calculated by the UK Centre for Ecology and Hydrology (CEH), | under the
under separate contract to CEOSA. Framework
Defra is the Single National Entity responsible for submitting the UK's greenhouse gas inventory to the UNFCCC. AEA | Convention
Energy and Environment compiles the GHGI on behalf of Defra, and produces disaggregated estimates for the | on Climate
Devolved Administrations within the UK. Change
Key Data Providers include other Government Departments such as Department for Trade and Industry (DTI) and | Mar 2008
Department for Transport (DfT), Non-Departmental Public Bodies such as the Environment Agency for England and | pp. 43-48
Wales (EA) and the Scottish Environmental Protection Agency (SEPA), private companies such as Corus, and business
organisations such as UK Petroleum Industry Association (UKPIA) and UK Offshore Oil Association (UKOOA)
As the designated Single National Entity for the UK GHG National Inventory System (NIS), Defra has the following
roles and responsibilities:
e National Inventory System Management & Planning (overall control of the NIS development & function;
management of contracts & delivery of GHG inventory; definition of performance criteria for NIS key organisations)
e Development of Legal & Contractual Infrastructure (review of legal and organisational structure; implementation of
legal instruments and contractual developments as required to meet guidelines.)
As the designated Inventory Agency for the UK GHG National Inventory System, AEA Energy and Environment has
the following roles and responsibilities:

gl Planning (co-ordination with Defra to deliver the NIS; review of current NIS performance and assessment of

S | required development action; scheduling of tasks and responsibilities to deliver GHG inventory and NIS)

2| e Preparation (drafting of agreements with key data providers; review of source data & identification of developments

¥ required to improve GHG inventory data quality.

g e Management (documentation & archiving; dissemination of information regarding NIS to Key Data Providers;

‘2 | management of inventory QA/QC plans, programmes and activities.

= Inventory Compilation (data acquisition, processing and reporting; delivery of NIR)

Table 1.3 Summaries of institutional arrangments/national systems of new Member States

The Ministry of Environment and Water (MoEW) is the responsible institution for the national GHG inventory to the | Short
Secretariat of the UNFCCC. All activities on preparation of GHG inventory in Bulgaria are coordinated and managed | National
on a state level by the Ministry of Environment and Water. The Executive Environment Agency (EXEA) is a subsidiary | Inventory
authority to the Ministry of Environment and Water that is responsible for the whole preparation of the GHG inventory. | Report of
It coordinates all activities, related to collecting inventory data of GHG emissions by the following state authorities: Greenhouse
 National Statistical Institute (NSI) Gas
* Ministry of Economy and Energy Emissions in
« Statistics Department within Ministry of Agriculture and Food Supplies (MAF) Republic
« State Forestry Agency; Bulgaria
« Soil Resource Executive Agency within MAF 1988-2006
« National Service for Plant Protection, Quarantine and Agro chemistry Jan 2008
« Operators of large combustion plants and large points sources pp-2-3

Bulgaria

* Road Control Department (RCD) within the Ministry of Internal Affairs

The NSI plays a special role in data collection system for the inventory. Data for energy and material balances of the
country, as well as major part of the calculations on the national inventory under the CORINAIR methodology are
prepared in NSIL All data, related to solid waste and wastewater, is also collected there.

NSI uses up-to-date statistical methods and procedures for data summarizing and structuring, harmonized with the
provisions and methods of EUROSTAT. The GHG inventory used data, received directly from large GHG emissions
sources in the energy sector and the industry.

The GHG inventory represents a process, covering the following main activities:

e Collecting, processing and assessment of input data on used fuels, materials and other GHG emission sources

® Selection and application of emission factors for estimating the emissions

® Determination of the basic (key) GHG emission sources and assessment of the results uncertainty.

An important inventory stage is the process of data transformation into a form, suitable for CRF. During this process,
aggregation of the fuels by type is made (solid, liquid and gaseous), and further data is added.

The basic source for emission factors for current inventory are the country specific practices, IPCC Revised Guidelines
and the Good Practice Guidelines and CORINAIR methodology.
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Cyprus

The Ministry of Agriculture, Natural Resources and Environment (MANRE) is the Cyprus governmental body
responsible for the development and implementation of environmental policy in Cyprus. In this context and by a
Presidential Decision, the Ministry of Agriculture, Natural Resources and Environment, and more specifically the
Environment Service has the overall responsibility for the national GHG inventory.

Within this framework and for the establishment of the National System foreseen in the Decision 280/2004/EC, the
Ministry for the Environment is responsible for the GHG emissions inventory preparation which consists of the
preparation/compilation of the annual national inventory, i.e. the selection of methodologies, data collection (activity
data and emission factors, provided by statistical services and other organizations), data processing and archiving, as
well as the implementation of general quality control procedures; and the development of an inventory QA/QC plan, in
accordance with the provisions of the IPCC Good Practice Guidance.

The present report has been developed through the co-operation of the Environment Service (Ministry of Agriculture,
Natural Resources and Environment) with other government agencies.

The main data sources used are the Cyprus Statistical Service, the government agencies involved and private companies
(National Statistical Service, Energy Service, Cyprus Electricity Authority, Verifiers Reports (2005, 2006), Ministry for
Transport, Civil Aviation Authority, Industrial units, Department of Labour Inspection, Ministry of Agriculture,Natural
Resources and Environment,UN Food and Agricultural Organisation, General Directorate for the Forests and the
Natural Environment, Ministry of Interior

The main methodological references for the estimation of GHG emissions/removals were the following:

® Revised 2006 IPCC Guidelines for National Greenhouse Gas Inventories

®  Good Practice Guidance and Uncertainty Management in National GreenhouseGas Inventories

®  Good Practice Guidance for Land Use, Land Use Change and Forestry

e  CORINAIR methodology.

National
Inventory
Report
2006

2008
Submission
Mar 2008
pp. 23

Czech Republic

In the Czech Republic, the Ministry of the Environment (MoE) is the national entity with overall responsibility for the
NIS.

The National Inventory System - NIS was established in accord with Decision 280/2004/EC, article 4.4. For this system
rules were accepted from resolution 20/CP.7 (FCCC/CP/13/Add.3) that was approved by COP/MOP-1 in Montreal,
December 2005.

The Czech Hydrometeorological Institute (CHMI), founded by the MOoE, is designated as the coordinating and
managing organisation responsible for the compilation of the national greenhouse gas inventory and reporting its
results. The main roles and responsibilities of the CHMI are: inventory management, general and cross-cutting issues,
QA/QC, reporting data (CRF), preparation of NIR, communication with the relevant UNFCCC and EU bodies, etc.
Sectoral inventories are prepared by specialized institutions (sectoral compilers), which are coordinated and controlled
by the CHMI. The responsibilities for the GHG inventory compilation from individual sectors are allocated as follows:

e KONEKO marketing, Ltd. (KONEKO): responsibility for the inventory compilation in the Energy sector, in
particular for stationary sources and fugitive emissions

e The Transport Research Centre (CDV): responsibility for the inventory compilation in the Energy sector, in
particular for mobile sources

e The Czech Hydrometeorological Institute (CHMI): responsibility for the inventory compilation in the Industrial
Processes and Product Use sectors

e The Institute of Forest Ecosystem Research (IFER: responsibility for the inventory compilation in the Agriculture
and Land Use, Land Use Change and Forestry sectors

® Charles University Environment Centre (CUEC): responsibility for the inventory compilation in the Waste sector.
The official submission of the National GHG Inventory is prepared by the CHMI and approved by the MoE. Moreover,
the MoE secures contacts with other relevant governmental bodies, such as the Czech Statistical Office (CSO), the
Ministry of Industry and Trade (MolT) and the Ministry of Agriculture (MoA).

Reporting
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Article 3.1
of Decision
No
280/2004/E
C

Jan 2008

pp- 1-2

31




Estonia

Single national entity with overall responsibility for the Estonian GHG inventory is the Estonian Ministry of the
Environment (MoE). Financial resources for the GHG inventory is planned in the State Budget. Practical work has been
done on the basis of contracts. The inventory is produced in collaboration between the MoE, Estonian Environment
Information Centre (EEIC) and Tallinn University of Technology (TUT). The Estonian Environmental Research Centre
(EERC) is also involved since 2007.

The MOoE is responsible for:

» Coordinating the overall inventory preparation process

» Approving the inventory before official submission to the UNFCCC

« Concluding the formal agreements with inventory compilers annually by 1% of July (TUT, EERC, etc)

« Coordinating the cooperative work between the inventory compilers and UNFCCC

¢ Informing the inventory compilers about the requirements of the national system and ensuring that existing
information in national institutions is considered and used in the inventory where appropriate

* Coordinating the UNFCCC inventory reviews.

Climate and Ozone Bureau in EEIC is responsible for:

* Completing the National Inventory Report according to the parts submitted by the inventory compilers

* Reporting the greenhouse gas inventory to the UNFCCC, including the National Inventory Report and CRF tables

* Coordinating the QA/QC plan

* Preparation of the UNFCCC inventory reviews and coordinating the communication with the expert review team,
including responses to the review findings

 Overall archiving system

The Department of Thermal Engineering and Department of Chemistry at Tallinn University of Technology prepare the
estimates for the Energy, Industrial Processes, Agriculture, Waste and LULUCF sectors. They collect activity data,
prepare relevant QC, fill in the sectoral data to the CRF Reporter and prepare sectoral parts of the NIR. They also have
archiving system for the sectors that they are working with. The EERC is responsible for the industrial process sector
together with the fluorinated gases estimates in the 2008 inventory preparation. The MoE has signed an agreement with
TUT and EERC. Through these agreements, the institutions are committed to implement the QA/QC, uncertainty
analysis and archiving procedures, documentation, making information available for review, and delivering data and
information in a timely manner to meet the deadline for reporting to the UNFCCC.

The main sources of data are from official Estonian statistics (the Statistical Office of Estonia, Estonian Animal
Recording Center) and from company’s annual emission reports.The estimation of GHG emissions in Estonia is based
on Intergovernmental Panel on Climate Change (IPCC 1996, 2000) tier 1 and tier 2 methods, default emission factors
(EFs) and available Estonian data.

Greenhouse
Gas
Emissions
in Estonia
1990-2006
NIR 2007
Jan 2008
pp- 17-24

Hungary

The Minister for Environment and Water has overall responsibility for the Hungarian Greenhouse Gas Inventory and
the Hungarian National System for Climate Reporting. He is responsible for the institutional, legal and procedural
arrangements for the national system and the strategic development of the national inventory. Therefore the designated
single national entity is the Ministry of Environment and Water. Within the ministry, the Climate Change and Energy
Department administers this responsibility by supervising the national system. Based on a mandate of the minister, a
GHG division was established in the Hungarian Meteorological Service (OMSZ) for the preparation and development
of the inventory. This division is responsible for all inventory related tasks, prepares the greenhouse gas inventories and
other reports with the involvement of external institutions and experts on a contractual base and supervises the
maintenance of the system. The GHG division can be regarded as a core expert team of four people. The division of
labour and the sectoral responsibilities within the team are laid down in the QA/QC plan and other official documents
of OMSZ. The Head of Division coordinates the teamwork and organizes the cooperation with other institutions
involved in inventory preparations. He is responsible for compilation of CRF tables and NIR. The GHG division
coordinates the work with other involved ministries, government agencies, consultants, universities and companies in
order to be able to draw up the yearly inventory report and other reports to the UNFCCC and the European
Commission. Some parts of the inventory (mainly energy and waste) are prepared by the experts of the GHG division
themselves.

In the industry and solvent sector the former inventory compiler acted as sectoral expert, so he collected the data and
prepared the inventory. The agriculture sector of the inventory has been prepared by the Research Institute for Animal
Breeding and Nutrition for several years. This institute collects the data, chooses the calculation method, prepares the
inventory in CRF format and sends it to the inventory compiler in xml format. For the forestry part of the LULUCF
sector an internationally recognized expert is responsible for data collection, inventory preparation. For the revision of
soil C stock changes Karcag Research Institute of University of Debrecen (Department of Soil Utilization and Rural
Development) was contracted last year. For the preparation of the wastewater category of the inventory the Research
Institute for Environmental and Water Management (VITUKI) is involved.

The annual inventory cycle is carried out in accordance with the principles and procedures set out in the IPCC (1996)
Guidelines and the IPCC Good Practice Guidance.

Data are collected from the emitter if it is possible (especially in case of power stations, heating stations and industrial
technologies) but statistical databases are also heavily used as source of information. The most important statistical
publications are the Statistical Yearbook of Hungary, the Environmental Statistical Yearbook of Hungary both
published by the Hungarian Central Statistical Office (HCSO) and the Energy Statistical Yearbook published by the
Energy Efficiency, Environment and Energy Information Agency. Since the use of ETS data has several advantages, the
inventory team was granted access to the verified emissions database held by the National Inspectorate for
Environment, Nature and Water.

Basically, the sectoral experts are responsible for the choice of methods and emission factors. The calculation method —
allowing for a few exceptions — was chosen by taking into account the technologies available in Hungary and according
to the recommendations of the IPCC Guidelines.
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The single entity responsible for the establishment of the yearly GHG inventory and it’s submission to European

Latvia’s

Commission and UNFCCC is the Ministry of Environment (MoE), Climate and Renewable Energy Department. | Draft
LEGMA is a governmental institution under the supervision of the MoE and is responsible for preparing GHG | National
inventory, including compilation of results, data management and archiving and QA/QC procedures. Iventory
Activity data is mainly collected from other institutions and is used by LEGMA to calculate emissions. This is done at | Report
the Division Environmental Pollution of LEGMA. Before GHG inventory are reported to European Commission and | 1990 —
UNFCCC secretariat it is forwarded to the MoE for final approval. 2006
The main data supplier for the Latvian air emission inventory is the Central Statistical Bureau of Latvia (CSB) with | Jan 2008
which LEGMA has signed a special agreement about supplying the necessary data. According to the above mentioned | pp.11-13
Ordinance, Ministry of Agriculture (MoA) is responsible for performing emission and removal calculations for the
LULUCEF sector.
Latvia’s GHG emissions inventories are based on the Revised 1996 Guidelines for National Greenhouse Gas
Inventories (1997), IPCC Guidelines 2006, Good Practice Guidance and Uncertainty Management in National
Greenhouse Gas Inventories (2000) and Good Practice Guidance for Land Use, Land-Use Change and Forestry (2003)
and EMEP/CORINAIR Emission Inventory Guidebook - 39 editions (2002) according to the UNFCCC
recommendations for inventories.
The main sources for emission factors are:
« National studies for country specific parameters and emission factors (e.g. CO, emission factors, aspects influencing
SO, emission factors, distribution of animal waste management systems, average N excretion and etc.); * [PCC 1996;
IPCC GPG 2000; « IPCC GPG LULUCF 2003; « EMEP/CORINAIR Guidebook.
-S The updated CRF Reporter version 3.2 is used for data compiling. To calculate GHG emissions, a supplemental locally
® | developed database in Excel format was used for all sectors except for Road Transport and partly for Agriculture sector,
= | where COPERT IIl and IPCC Software were used.
The single entity responsible for the establishment of the yearly GHG inventory and it’s submission to European | National
Commission and UNFCCC is the Ministry of Environment, Environmental Quality Department, Air Division. GHG
The Ministry of Environment is responsible for: Emission
® Overall coordination of GHG inventory process Inventory
¢ Final checking and approval of GHG inventory procedures Report
e Approval of QA/QC plan and procedures 2007 of the
e Checking of consistency of data, documenting, processing, archiving Republic of
e Checking and approval of reports provided by the inventory experts. Lithuania,
The Ministry of Environment annually submits GHG inventory reports to European Commission and UNFCCC Dec 2007
secretariat. pp. 10-13
The Ministry of Environment establishes and operates the GHG inventory database and archive. The Ministry of
Environment is a single location where archives of GHG submissions and all supporting reference material is stored
and maintained. Backups are prepared on regular basis following the MoE information management procedures.
A National Committee on Climate Change has been set up in 2001. It consists of experts from academia, government
and non-governmental organizations (NGOs) and has an advisory role. Before submission, reports are forwarded to the
National Climate Change Committee for final approval. The main objective of the Committee is to ensure attaining the
goals related to the restriction of GHG emissions as set in the National Sustainable Development Strategy and
implementing the measures for attaining such goals. The Committee also has to organize the implementation of the
provisions of the UNFCCC and coordinate compliance with the requirements of the Kyoto Protocol and EU legal acts
related to the UNFCCC.
The Inventory preparation is coordinated by the Center for Environmental Policy which is responsible for compilation
of the final report based on the sectoral reports provided by the experts/consultants. The most important data providers
are Statistics department of Lithuania, Environmental Protection Agency, Lithuanian Energy Institute, State Forest
Survey Service, Lithuanian Forest Research Institute, Institute of Physics, Lithuanian Institute of Agrarian Economics,
Lithuanian Institute of Agriculture, Geological Survey of Lithuania, industry companies etc.
The tasks and responsibilities of the participants in inventory-related activities are defined as follows:
Data providers are responsible for: collection of activity data, applying QC procedures (documentation in checklists to
be provided to Center for Environmental Policy) and the evaluation of uncertainties of the initial data.
Among the responsibilities of the GHG Inventory experts team are the evaluation of requirements for new data, based
on internal and external reviews, the determination of activity data, the determination of appropriate emission factors,
the data quality control and the filling sectoral CRF tables. The team is made of technical experts responsible for GHG
inventory in separate sectors. The group has to meet in decided periods but at least two times per year to discus new
items related to GHG inventory.
Among the responsibilities of the Center for Environmental Policy are the checking and archiving of supplied input
data, the checking of assumptions and data selection criteria, the checking of data processing procedures and emission
calculations and the coordination of QA/QC activities and preparation of QC and QA procedures. Further, the Center
= for Environmental Policy assigns the QA/QC coordinator, who is responsible for ensuring that QA/QC system is
‘s | implemented and functions.
é The Center for Environmental Policy as a coordinating institution is responsible also for establishing quality assurance
= | system comprising review procedures conducted by personnel not directly involved in inventory
= compilation/development
A standardized Quality Assurance/Quality Control system within the national inventory system is needed. This need is | National
addressed in the ongoing development of the system in general. A QA/QC system will incorporate a series of tasks | Greenhouse
which when completed will ensure the quality and reliability of the activity data, emission factors and emission | Gas
estimates, in line with the principles of transparency, accuracy, consistency, comparability and completeness. Emissions
An effort has been made to ensure as high a level of quality and reliability as possible. Inventory
Report for
Malta
1990 -
8 2006
§ Mar 2008
pp-10-11
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term objective (2003—2007) of the Strategy of Slovak Republic.

The GHG inventory is compiled by the National Emission Centre established in 2000 at the Institute of Environmental | Republic of
Protection in Warsaw. The National Emission Centre has been commissioned by the Polish Ministry of Environment to | Poland
carry out inventories for the GHGs and other air pollutants. Since 2006 NEC is located within the National | Minister of
Administrator of Emission Trading Scheme established also in the Institute of Environmental Protection. Environme
When compiling the inventory, the National Emission Centre collaborates with a number of individual experts as well | nt
as institutions. Among the latter are: Central Statistical Office), Agency of Energy Market, Institute of Ecology of | Report for
Industrial Areas in Katowice, Institute of Automobile Transport as well as Office for Forest Planning and Management | the
The GHG emission estimates are based on methodologies elaborated by the Intergovernmental Panel on Climate | European
Change (IPCC) and recommended by the UNFCCC, while emissions of indirect gases according to methodology | Commissio
elaborated by UN ECE/EMEP. Wherever necessary and possible, domestic methodologies and emission factors have | n
been developed to reflect specific national conditions. The most important features of the inventory preparation and | fulfilling
archiving can be briefly summarized in the following way: obligations
e activity data are mostly taken from official public statistics or when required data are not directly available, | under
(commissioned) research reports or expert estimates are used instead, Article 3.1
e emission factors for the main emission categories are mostly taken from reports on domestic research; IPCC default | of Decision
data are used in cases where the emission factors are highly uncertain (e.g. NoO emissions from animal waste in | 280/2004/E
agriculture, and CHy4 and N>O emission from stationary combustion), or when particular source category contribution to | C

- national total is insignificant, Jan 2008

5 o all activity data, emission factors and resulting emission data are stored at the National Emission Centre database, p-3

S | which is constantly updated and extended to meet the ever changing requirements for emission reporting, with respect

™ | to UNFCCC and LTRAP as well as their protocols.
The Governmental Decision no. 1570/2007 establishing the National System for the estimation of the anthropogenic | Romania’s
GHG emissions levels from sources and removals by sinks, is regulating all the institutional and procedural aspects in | Greenhouse
order to support the estimation of the GHG emissions levels and the reporting and the archiving of the Greenhouse Gas | Gas
Inventory information. Inventory
The aim of the Governmental Decision is to ensure the fulfillment of the provisions and of the obligations Romania | 1989-2006
assumed through the Kyoto Protocol and the European Community legislation. National
The competent authority, which is responsible for administrating the National System, is the National Environmental | Inventory
Protection Agency (NEPA), in the subordination of the Ministry of Environment and Sustainable Development | Report
(MESD). NEPA has also the obligation of the preparation of the NGHGI. Mar 2008
Central public authorities and the institutions under their authority, in their coordination or subordination, different | pp.25-28
research institutes, the economic operators and the ownership and professional associations have all different
responsibilities of delivering relevant activity data.
However, the main activity data supplier remains the National Institute for Statistics (NIS) through the yearly-published
documents like National Statistical Yearbook and the Energy Balance. In 2002, the Ministry of Environment and the
National Institute for Statistics signed a protocol of co-operation. Under this protocol, NIS agreed to provide, besides its
yearly publication, additional data, necessary for the inventory preparation.
Starting with the 2006 — 2™ submission of the NGHGI, the LULUCF sector began to be prepared by NEPA experts.
Previously, the LULUCF sector has been prepared by the Forest Research Institute (ICAS), under a contract with the
National Research and Development Institute for Environmental Protection (ICIM Bucharest; the entity previously

-g responsible for inventory preparation).

g MESD submits the National Greenhouse Gas Inventory to the United Nations Framework Convention on Climate

S | Change Secretariat, to the European Commission and to the European Environment Agency taking into account the

s specific deadlines.
The Slovak Ministry of the Environment (MoE) is responsible for national environmental policy including climate | National
change and air protection issues as a National Focal Point. The official publication about National inventory system for | GHG
GHG emissions and projection under Article 5 of the Kyoto Protocol was published in the official journal of the | Emission
Ministry of Environment of the Slovak Republic http://www.enviro.gov.sk/servlets/files/16715. Supporting institutions | Inventory
founded by the Ministry of Environment include the Slovak Hydrometeorological Institute (SHMI) (www.shmu.sk), the | Report
Water Research Institute, and the Slovak Environmental Agency. National emission inventories are compiled on | 2007 of the
contractual bases annually, in cooperation with external consultants, NGOs, scientific institutes and universities (e.g., | Republic of
Agricultural University, Research Institute for Transport, Chemical Technical University, Forestry Research Institute, | Lithuania
Association for cooling and air condition technique, Central register for waste and wastewater etc.). (Reported
The SHMI is developing and maintaining a National Emission Inventory System (NEIS) — i.e. a database of stationary | Inventory
sources to follow development of emissions of SO2, NOx, CO at regional level and to fulfil reporting commitments of | 1990-
national and EU Directives. 20006),
The SHMI is annually updating the incoming information and activity data with the corresponding statistical | Apr 2007

‘,E information from Statistic Office of the Slovak Republic and other national statistics. pp. 16-18

s Setting up a National Inventory System of emissions in compliance with the Kyoto Protocol and Council Decision

% 280/2004/EC is the priority of capacity development in the Slovak Republic at all levels identified also as a middle-
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Slovenia

In the Republic of Slovenia, the institution charged with the responsibility for making GHG inventories is the
Environmental Agency of the Republic of Slovenia. In making the inventories, the Environmental Agency cooperates
with numerous other institutions and administrative bodies which relay the necessary activity data and other necessary
data for making the inventories.

The chief sources of data are the Statistical Office of the Republic of Slovenia and the Ministry of Environment, Spatial
Planning and Energy. However, the Environmental Agency obtains much of its data through other activities, which it
performs under the Environmental Protection Act. Emissions from two sectors are calculated by two external
institutions: emissions from Agriculture are calculated by the Slovenian Agriculture Institute, sinks in the Land Use
Change and Forestry sector by the Slovenian Forestry Institute.

The Environmental Agency of the Republic of Slovenia has decided to implement a unified system of collecting data
for the purposes of making inventories. The ability to fulfil its obligations with regard to reporting was also improved
by the participation of Environmental Agency in the GEF project “Capacity building for improving GHG inventories”,
which has finished in June 2006

A Memorandum of Understanding has been concluded with institutions that participate in the preparation. These
institutions are bound to submit quality and verified data to the Environmental Agency in due time.

Slovenia’s
National
Inventory
Report
2008

Jan 2008

pp- 5-8
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1.2.2 The European Commission, Directorate-General for the Environment

The European Commission’s DG Environment in consultation with the Member States has the overall
responsibility for the EC inventory. Member States are required to submit their national inventories
and inventory reports under Council Decision No 280/2004/EC to the European Commission, DG
Environment; and the European Commission, DG Environment itself submits the inventory and
inventory report of the EC to the UNFCCC Secretariat. In the actual compilation of the EC inventory
and inventory report, the European Commission, DG Environment, is assisted by the EEA including
its ETC/ACC and by Eurostat and the JRC.

The consultation between the DG Environment and the Member States takes place in the Climate
Change Committee established under Article 9 of Council Decision No 280/2004/EC. The Committee
is composed of the representatives of the Member States and chaired by the representative of the DG
Environment. Procedures within the Committee for decision-making, adoption of measures and voting
are outlined in the rules of procedure, adopted in November 2003. In order to facilitate decision-
making in the Committee, three working groups have been established: Working Group 1 ‘Annual
inventories’, Working Group 2 ‘Assessment of progress (effect of policies and measures,
projections)’ and Working Group 3 ‘Emission trading’.

The objectives and tasks of Working Group 1 under the Climate Change Committee include:

e the promotion of the timely delivery of national annual GHG inventories as required under the
monitoring mechanism;

e the improvement of the quality of GHG inventories on all relevant aspects (transparency,
consistency, comparability, completeness, accuracy and use of good practices);

e the exchange of practical experience on inventory preparation, on all quality aspects and on the
use of national methodologies for GHG estimation;

e the evaluation of the current organisational aspects of the preparation process of the EC
inventory and the preparation of proposals for improvements where needed.

1.2.3 The European Environment Agency

The European Environment Agency assists the European Commission, DG Environment, in the
compilation of the annual EC inventory through the work of the ETC/ACC. The activities of the
ETC/ACC include:

e initial checks of Member States’ submissions in cooperation with Eurostat, and the JRC, up to 28
February and compilation of results from initial checks (status reports, consistency and
completeness reports);

e  consultation with Member States in order to clarify data and other information provided;

e  preparation and circulation of the draft EC inventory and inventory report by 28 February based
on Member States’ submissions;

e preparation of the final EC inventory and inventory report by 15 April (to be submitted by the
Commission to the UNFCCC Secretariat);

e assisting Member States in their reporting of GHG inventories by means of supplying software
tools.

The tasks of the EEA and the ETC/ACC are facilitated by the European environmental information
and observation network (Eionet), which consists of the EEA as central node (supported by European
topic centres) and national institutions in the EEA member countries that supply and/or analyse
national data on the environment (see http://eionet.eea.eu.int/). The Member States are encouraged to
use the central data repository under the Eionet for making available their GHG submissions to the
European Commission and the ETC/ACC (see http://cdr.eionet.eu.int/).

1.2.4 The European Topic Centre on Air and Climate Change
The European Topic Centre on Air and Climate Change (ETC/ACC) was established by a contract
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between the lead organisation Milieu-en Natuurplanbureau (MNP) in the Netherlands and EEA for
the years 2007-2010. The ETC/ACC involves 10 organisations and institutions in eight European
countries. The technical annex for the 2008 work plan for the ETC/ACC and an implementation plan
specify the specific tasks of the ETC/ACC partner organisations with regard to the preparation of the
EC inventory. Umweltbundesamt Austria is the task leader for the compilation of the EC annual
inventory in the ETC/ACC, including all tasks mentioned above.

The ETC/ACC provides software tools for Member States to compile national GHG inventories and
to convert their national inventory from Corinair-SNAP source category codes into the required CRF
source categories. The main software tools are CollectER, for compiling and updating national
emission inventories, and ReportER, for reporting the emissions in the required format, e.g. CRF. In
addition, separate software tools are available to prepare estimates of emissions from agriculture and
road transport. These tools are being used by several Member States. The ETC/ACC adapts the tools
regularly to the latest changes in reporting requirements. The tools are available at http://etc-
acc.eionet.eu.int/.

1.2.5 Eurostat

Based on Eurostat energy balance data, Eurostat compiles annually by 31 March estimates of the EC
CO, emissions from fossil fuels using the IPCC reference approach. Eurostat compares these
estimates with national estimates of CO, emissions from fossil fuels prepared by Member States and
provides information summarising and explaining these differences. In order to improve the
consistency of Member State and Eurostat energy data, a project on harmonisation of energy balances
has started between Eurostat and national statistical offices. In addition, Eurostat is leading an EC
project aimed at improving estimates of GHG emissions from international aviation.

1.2.6 Joint Research Centre

The Joint Research Centre (JRC) assists in the improvement of methodologies for the land-use, land-
use change and forestry (LULUCF) sector. It does so (1) by inter-comparing methodologies used by
the Member States for estimating emissions and removals with a focus on LULUCF and (2) by
providing EC-wide estimates with various models/methods for emissions and removals with a focus
on LULUCEF. For this reason, methods using inverse modelling for CH, emissions are currently under
development. In addition, the JRC is leading a project for improving the methodologies used for
estimating GHG emissions from agriculture with a focus on the N,O emissions of agriculture soils,
the source contributing most to the overall uncertainty of the EC inventory.

1.3 A description of the process of inventory preparation

The annual process of compilation of the EC inventory is summarised in Table 1.3. The Member
States should submit their annual GHG inventory by 15 January each year to the European
Commission’s DG Environment. Then, the ETC/ACC, Eurostat and the JRC perform initial checks of
the submitted data up to 28 February. The ETC/ACC transfers the nationally submitted data from the
xml-files into the CRF aggregator database which was developped for aggregating the EC submission
from MS submissions. From the CRF aggregator the aggregated EU inventory is transferred into the
CREF reporter software for preparing the official EU GHG inventory submission.
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Table 1.3

Annual process of submission and review of Member States inventories and compilation of the EC inventory

Element Who When What
1. Submission of annual greenhouse Member States 15 January Elements listed in Article 3(1) of Decision
gas inventories (complete common 280/2004/EC as elaborated in Articles 2 to7
reporting format (CRF) submission in particular:
and elements of the national inventory . Greenhouse gas emissions by sources
report) by Member States under and removals by sinks, for the year n —
Council Decision No 280/2004/EC 2
o And updated time series 1990- year n —
3, depending on recalculations;
] Core elements of the NIR
Steps taken to improve estimates in areas
that were previously adjusted under Article
5.2 of the Kyoto Protocol (for reporting
under the Kyoto Protocol)
2. ‘Initial check’ of Member States’ Commission (incl. As soon as Initial checks and consistency checks (by
submissions Eurostat, the JRC), possible after EEA). Comparison of energy data provided
assisted by the EEA | receipt of by Member States on the basis of the IPCC
Member State Reference Approach with Eurostat energy
data, at the data (by Eurostat and Member States) and

latest by 1 April

check of Member States’ agriculture and
land use, land-use change and forestry
(LULUCEF) inventories by DG JRC (in
consultation with Member States).

3. Compilation of draft EC inventory Commission (incl. up to 28 Draft EC inventory (by EEA), based on
Eurostat, the JRC), February Member States’ inventories and additional
assisted by the EEA information where needed.

4. Circulation of draft EC inventory Commission (DG 28 February Circulation of the draft EC inventory on 28
Environment) February to Member States. Member States
assisted by the EEA check data.

5. Submission of updated or Member States 15 March Updated or additional inventory data

additional inventory data and submitted by Member States (to remove

complete national inventory reports inconsistencies or fill gaps) and complete
by Member States final national inventory reports.

6. Estimates for data missing from a Commission (DG 31 March The Commission prepares estimates for

national inventory Environment) missing data by 31 March of the reporting
assisted by EEA year, following consultation with the

Member State concerned, and communicate
these to the Member States.

7. Comments from Member States Member States 8 April Member States provide comments on the

regarding the Commission estimates Commission estimates for missing data, for

for missing data consideration by the Commission.

8. Final annual EC inventory (incl. Commission (DG 15 April Submission to UNFCCC of the final annual

Community inventory report) Environment) EC inventory. This inventory will also be
assisted by EEA used to evaluate progress as part of the

monitoring mechanism.

9. Circulation of initial check results Commission (DG As soon as Commission circulates the initial check

of the EC submission to Member Environment) possible after results of the EC submission as soon as

States assisted by EEA receipt of initial | possible after their receipt to those Member
check results States, which are affected by the initial

checks.

10. Response of relevant Member Member States Within one The Member States, for which the initial

States to initial check results of the week from check indicated problems or inconsistencies

EC submission receipt of the provide their responses to the initial check to
findings the Commission.
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Element Who When What
11. Any resubmissions by Member Member States For each Member States provide to the Commission
States in response to the UNFCCC Member State, the resubmissions which they submit to the
initial checks same as under UNFCCC Secretariat in response to the
the UNFCCC UNFCCC initial checks. The Member States
initial checks should clearly specify which parts have been
phase revised in order to facilitate the use for the
Under the EC resubmission.
Kyoto Protocol: | As the EC resubmission also has to comply
the with the deadlines specified in the guidelines
resubmission under Article 8 of the Kyoto Protocol, the
should be resubmission has to be sent to the
provided to the Commission earlier than the period foreseen
Commission in the guidelines under Article 8 of the
within five Kyoto Protocol, provided that the
weeks of the resubmission correct data or information
submission due | that is used for the compilation of the EC
date. inventory.
12. Submission of any other Member States When Member States provide to the Commission
resubmission after the initial check additional any other resubmission (CRF or national
phase resubmissions inventory report) which they provide to the
occur UNFCCC Secretariat after the initial check
phase.

On 28 February, the draft EC GHG inventory and inventory report are circulated to the Member
States for review and comment. The Member States check their national data and information used in
the EC inventory report and send updates, if necessary, and review the EC inventory report by 15
March. This procedure should assure the timely submission of the EC GHG inventory and inventory
report to the UNFCCC Secretariat and it should guarantee that the EC submission to the UNFCCC
Secretariat is consistent with the Member State UNFCCC submissions.

The final EC GHG inventory and inventory report is prepared by the ETC/ACC by 15 April for
submission to the UNFCCC Secretariat. Resubmissions of the EC GHG inventory and inventory
report are prepared by 27 May, if needed. Within five weeks after 15 April, Member States should
provide to the Commission any resubmission in response to the UNFCCC initial checks which affects
the EC inventory, in order to guarantee that the EC resubmission to the UNFCCC Secretariat is
consistent with the Member States’ resubmissions. In June the inventory and the inventory report are
published on the EEA website (http://www.eea.eu.int) and the data are made available through the
EEA data warehouse (http://dataservice.eea.eu.int/dataservice).

1.4  General description of methodologies and data sources used

The EC inventory is compiled in accordance with the recommendations for inventories set out in the
‘UNFCCC guidelines for the preparation of national communications by parties included in Annex 1
to the Convention, Part 1: UNFCCC reporting guidelines on annual inventories’
(FCCC/SBSTA/2004/8), to the extent possible ('%). In addition, the Revised IPCC 1996 guidelines for
national greenhouse gas inventories have been applied as well as the IPCC Good practice guidance
and uncertainty management in national greenhouse gas inventories, where appropriate and feasible.
In addition, for the compilation of the EC GHG inventory, Council Decision No 280/2004/EC and the
Commission Decision 2005/166/EC.

The EC GHG gas inventory is compiled on the basis of the inventories of the 15 or 27 Member States.
The emissions of each source category are the sum of the emissions of the respective source and sink
categories of the 15 or 27 Member States. This is also valid for the base year estimate of the EU-15
GHG inventory. Table 1.4 shows the base year emissions for EU-15 Member States and EU-15. Table
1.5 shows the base year emissions for the new EC Member States.
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Table 1.4 Base year emissions for EU-15 Member States and EU-15

EU-15 MS CO;, CHy, HFC, PFC, SF¢ Base year emissions
N,O (Tonnes CO; equivalents)
Austria 1990 1990 79,049,657
Belgium 1990 1995 145,728,763
Denmark 2 1990 1995 69,323,336
Finland 1990 1995 71,003,509
France 1990 1990 563,925,328
Germany 1990 1995 1,232,429,543
Greece 1990 1995 106,987,169
Ireland 1990 1995 55,607,836
Italy 1990 1990 516,850,887
Luxembourg 1990 1995 13,167,499
Netherlands 1990 1995 213,034,498
Portugal 1990 1995 60,147,642
Spain 1990 1995 289,773,205
Sweden 1990 1995 72,151,646
United Kingdom ? 1990 1995 776,337,201
1990 (AT, FR, IT)
EU-15 1990 1995 (other MS) 4,265,517,719

1) Base-year emissions exclude emissions and removals from the LULUCF sector but include emissions due to deforestation
in the case of Member States for which LULUCEF constituted a net source of emissions in 1990.
2) The base year emissions relate to the EC territory of Denmark and the UK.

Source: Initial review reports of the EU-15 Member States (www.unfccc.int)

Table 1.5 Base year emissions for the new Member States
New MS CO,, CHy, HFC, PFC, SFq Base year emissions D

N>O (Tonnes CO; equivalents)
Bulgaria 1988 1995 132,618,640
Cyprus Not relevant Not relevant
Czech Republic 1990 1995 194,248,218
Estonia 1990 1995 42,622,310
Hungary 1985-87 1995 115,397,149
Latvia 1990 1995 25,909,160
Lithuania 1990 1995 49,414,386
Malta Not relevant Not relevant
Poland 1988 1995 563,442,774
Romania 1989 1989 278,225,022
Slovakia 1990 1990 72,050,764
Slovenia 1986 1995 20,354,042

1) Base-year emissions exclude emissions and removals from the LULUCF sector but include emissions due to deforestation
in the case of Member States for which LULUCEF constituted a net source of emissions in 1990.

Source: Initial review reports of the new Member States (www.unfccc.int) except for Bulgaria and Romania; for Bulgaria and Romania the
intial reports have been used.

Of the EU-15 Member States, 12 Member States have chosen 1995 as the base year for fluorinated
gases while Austria, France and Italy have chosen 1990. Therefore, the EU-15 base year estimates for
fluorinated gas emissions are the sum of 1995 emissions for 12 Member States and 1990 emissions
for Austria, France and Italy. The EU-15 base year emissions also include emissions from
deforestation for Ireland, the Netherlands, Portugal and the UK.

The reference approach is calculated for the EU-15 on the basis of Eurostat energy data (see Section
3.6) and the key source analysis (Section 1.5) is separately performed at EU-15 level ('").

Since Member States use different national methodologies, national activity data or country-specific
emission factors in accordance with IPCC and UNFCCC guidelines, these methodologies are reflected

("'y  However, the choice of the emission calculation methodology is made at Member State level and is based on the key source analysis

of each individual Member State.
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in the EC GHG inventory data. The EC believes that it is consistent with the UNFCCC reporting
guidelines and the IPCC good practice guidelines to use different methodologies for one source
category across the EC especially if this helps to reduce uncertainty and improve consistency of the
emissions data provided that each methodology is consistent with the IPCC good practice guidelines.

In general, no separate methodological information is provided at EC level except summaries of
methodologies used by Member States. However, for some sectors quality improvement projects have
been started with the aim of further improving estimates at Member State level. These sectors include
energy background data, emissions from international bunkers, emissions and removals from
LULUCEF, emissions from agriculture and waste.

The EU-15 CRF Table Summary 3 in Annex 2 provides information on methodologies and emission
factors used by the Member States. These tables have been compiled on the basis of the information
provided by the Member States in their CRF Table Summary 3. In addition, information on methods,
activity data and emission factors was used which was provided by the Member States in accordance
with Annex I of Commission Decision 2005/166/EC. Annex 1 shows the information on methods
used, emission factors and activity data as provided by the Member States in accordance with
Commission Decision 2005/166/EC. In addition, also the sector-specific chapters list the
methodologies and emission factors used by the Member States for each EC key source.

Annex 12 includes the CRF Table Summary 3 for those Member States that submitted these tables in
2008. Detailed information on methodologies used by the Member States is available in the Member
States national inventory reports, which are included in Annex 12. Note that all Member States’
submissions (CRF tables and national inventory reports), which are included in Annex 12 and made
available at the EEA website, are considered to be part of the EC submission.

Internal consistency of the EU-15 CRF tables

There are some consistency problems when compiling the EC CRF tables (i.e. the sum of sub-
categories is not equal to the category total) in those categories where Member States have difficulties
to allocate emissions to the sub-categories. Member States use notation keys like IE or C if they
cannot provide an emission estimate for a certain sub-category. At Member State level, the use of the
notation keys makes transparent the reason for not providing emission estimates. However, at EU-15
level, the sub-category emission value is the sum of Member States emission values and the
information of the notation keys used by some Member States is lost in the EU-15 CRF submission.
In order to make this more transparent, the CRF tables now include the values or notation keays
reported by the MS as comments. In addition, Annexes 4-10 of this report include the CRF tables for
the sectors for each EU-15 Member State. In order to address this problem, some source categories
have been reallocated for the EC CRF tables. Table 1.6 lists the procedures applied:

Table 1.6 Internal consistency of the EU-15 CRF tables and reallocation of sources

Industrial processes

. Table 2(I): - the sum of 2B was included in 2B5 when a MS reports only notation keys

. Table 2(II): - This table was made consistent for those MS who reported notation keys or did not report this table. In
these cases emissions were transferred into columns ‘unspecified mix of ...".

. Table 2.(I).F - For those MS which did not provide Table 2(II).F emissions are allocated to the sub-categories according
to the aggregated average allocation of those MS which provided Table 2(II).F.

Solvent use

. Table 3 - the sum of 3D was included in 3D5 when a MS reports only notation keys
Agriculture
. Table 4 - the sum of 4D was included in 4D4 when a MS reports only notation keys

- CH4 removals are missing the CRF tables because CRF Reporter software does not allow entry of
negative emissions in this source category for EU-27, but is included in sector 7.

. Table 4A: - for some Member States additional information provided by the Member States during the consultation
. Table 4.B(a): process was used.

e  Table 4.B(b):

o Table 4D:
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1.5 Description of key categories

A key category analysis has been carried out according to the Tier 1 method (quantitative approach)
described in IPCC (2000). A key category is defined as an emission source that has a significant
influence on a country’s GHG inventory in terms of the absolute level of emissions, the trend in
emissions, or both.

In addition to the key category analysis at EU-15 level, every Member State provides a national key
category analysis which is independent from the assessment at EU-15 level'”. The EU-15 key category
analysis is not intended to replace the key category analysis by Member States. The key category
analysis at EU-15 level is carried out to identify those source categories for which overviews of
Member States’ methodologies, emission factors, quality estimates and emission trends are provided
in this report. In addition, the EU-15 key category analysis helps identifying those categories that
should receive special attention with regard to QA/QC at EC level. The Member States use their key
category analysis for improving the quality of emission estimates at Member State level.

To identify key categories of the EU-15, the following procedure was applied:

e Starting point for the key category identification for this report were the CRF sectoral report
tables and sectoral background data tables (for energy), i.e. CRF Tables 1A(a), 2(I), 3, 4, 5, 6 of
the EU-15 GHG inventory. All categories where GHG emissions/removals occur were listed, at
the most disaggregated level available at EU-15 level and split by gas.

o A level assessment was carried out for all years between the base year and 2006 and a trend
assessment was performed for the base year to 2006. The assessment was carried out for
emissions excluding LULUCF and including LULUCF.

e The key category analysis excluding LULUCEF resulted in the identification of 81 key categories
for the EU-15 and cover 97 % of total EU-15 GHG emissions in 2006. The key category analysis
including LULUCEF resulted in 85 key categories. The results of the EU-15 key category analysis
including LULUCEF is presented in Table 1.7.

¢ In addition to the key category analysis for the EU-15 also a key category analysis for the EU-27
was made. More details related to the key category analysis are included in Annex 1.

In Chapters 3 to 9 for each key category overview tables are presented which include the Member
States’ contributions to the EU-15 key source in terms of level and trend.

Table 1.7 Key categories for the EU-15 (million tonnes)

Key category 1990 2006
1 A 1 a Public Electricity and Heat Production: Gaseous Fuels (COy) 60 233
1 A 1 a Public Electricity and Heat Production: Liquid Fuels (CO2) 124 67
1 A 1 a Public Electricity and Heat Production: Other Fuels (CO5) 14 31
1 A 1 a Public Electricity and Heat Production: Solid Fuels (COy) 750 687
1 A 1 a Public Electricity and Heat Production: Solid Fuels (N2O) 7 6
1 A 1 b Petroleum refining: Gaseous Fuels (CO5) 4 9
1 A 1 b Petroleum refining: Liquid Fuels (CO2) 99 109
1 A 1 b Petroleum refining: Solid Fuels (COy) 4 1
1 A 1 ¢ Manufacture of Solid fuels and Other Energy Industries: Gaseous Fuels (COy) 17 20

"2 A comparison of the EC key category analysis with the key category analysis of the Member States (without
LULUCF) in 2006 showed that most EC key categories are also key categories in the Member States. The

Member States’ key categories covered 92 % of the emissions of the 78 EC key categories in 2006.
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Key category 1990 2006
1 A 1 ¢ Manufacture of Solid fuels and Other Energy Industries: Solid Fuels (CO>) 73 31
1 A 2 alron and Steel: Gaseous Fuels (CO2) 16 21
1 A 2 alron and Steel: Liquid Fuels (COy) 7 4
1 A2 alron and Steel: Solid Fuels (CO5) 94 72
1 A 2 b Non-Ferous Metals: Solid Fuels (CO>) 4 2
1 A 2 ¢ Chemicals: Gaseous Fuels (COy) 28 31
1 A 2 ¢ Chemicals: Liquid Fuels (COy) 31 22
1 A 2 ¢ Chemicals: Other Fuels (CO5) 3 7
1 A 2 ¢ Chemicals: Solid Fuels (COy) 8 5
1 A 2 d Pulp, Paper and Print: Gaseous Fuels (CO2) 11 19
1 A 2 d Pulp, Paper and Print: Liquid Fuels (COy) 10 6
1 A 2 e Food Processing, Beverages and Tobacco: Gaseous Fuels (COy) 13 23
1 A 2 e Food Processing, Beverages and Tobacco: Liquid Fuels (CO2) 15 10
1 A 2 e Food Processing, Beverages and Tobacco: Solid Fuels (COy) 5 2
1 A 2 f Other: Gaseous Fuels (CO») 105 143
1 A 2 f Other: Liquid Fuels (CO») 126 115
1 A 2 f Other: Other Fuels (COy) 3 6
1 A 2 f Other: Solid Fuels (COy) 120 38
1 A 3 a Civil Aviation: Jet Kerosene (COy) 16 25
1 A 3 b Road Transportation: Diesel oil (CO5) 266 499
1 A 3 b Road Transportation: Diesel oil (N2O) 3 8
1 A 3 b Road Transportation: Gasoline (CHa) 4 1
1 A 3 b Road Transportation: Gasoline (CO) 363 289
1 A 3 b Road Transportation: Gasoline (N20O) 3 9
1 A 3 b Road Transportation: LPG (COy) 7 5
1 A 3 ¢ Railways: Liquid Fuels (COy) 8 6
1 A 3 d Navigation: Gas/Diesel Qil (CO) 12 14
1 A 3 d Navigation: Residual Qil (COy) 6 8
1 A 3 e Other Transportation: Gaseous Fuels (CO») 2 4
1 A 4 a Commercial/Institutional: Gaseous Fuels (CO5) 59 99
1 A 4 a Commercial/Institutional: Liquid Fuels (CO2) 74 57
1 A 4 a Commercial/Institutional: Solid Fuels (COy) 28 2
1 A 4 b Residential: Gaseous Fuels (COy) 162 239
1 A 4 b Residential: Liquid Fuels (COy) 170 153
1 A 4 b Residential: Solid Fuels (COy) 75 10
1 A 4 ¢ Agriculture/Forestry/Fisheries: Gaseous Fuels (COy) 10 11
1 A 4 ¢ Agriculture/Forestry/Fisheries: Liquid Fuels (CO2) 57 51
1 A 4 ¢ Agriculture/Forestry/Fisheries: Solid Fuels (COy) 4 1
1 A 5 a Stationary: Solid Fuels (COy) 5 0
1 A 5 b Mobile: Liquid Fuels (COy) 14 6
1 B 1 a Coal Mining: (CHa) 44 11
1B2a0Qil: (COy) 10 10
1 B 2 b Natural gas: (CHa) 26 20
1 B 2 ¢ Venting and flaring: (COy) 6 6
2 A 1 Cement Production: (COy) 81 85
2 A 2 Lime Production: (COy) 17 18
2 A 3 Limestone and Dolomite Use: (COy) 6 8
2 B 1 Ammonia Production: (CO») 17 16
2 B 2 Nitric Acid Production: (N20) 37 28
2 B 3 Adipic Acid Production: (N20) 59 7
2 B 5 Other: (COy) 10 15
2 B 5 Other: (N20) 5 2
2 C 1 Iron and Steel Production: (COy) 72 66
2 C 3 Aluminium production: (PFC) 13 2
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Key category 1990 2006
2 E 1 By-product Emissions: (HFC) 21 4
2 E 1 By-product Emissions: (SFe) 2 0
2 E 3 Other : (HFC) 4 0
2 F 1 Refrigeration and Air Conditioning Equipment : (HFC) 0 40
2 F 2 Foam Blowing: (HFC) 0 3
2 F 4 Aerosols/ Metered Dose Inhalers: (HFC) 0 8
2 F 9 Other: (SFg) 4 3
4 A 1 Cattle: (CHa) 113 100
4 A 3 Sheep: (CHy) 16 14
4 B 1 Cattle: (CHa) 23 20
4 B 13 Solid Storage and Dry Lot: (N20O) 23 21
4 B 8 Swine: (CH4) 18 22
4 D 1 Direct Soil Emissions: (N20) 115 98
4 D 2 Pasture, Range and Paddock Manure: (N20) 28 26
4 D 3 Indirect Emissions: (N20) 81 68
5 A 1 Forest Land remaining Forest Land: (CO) -306 -362
5 A 2 Land converted to Forest Land: (COy) -40 -58
5 B 1 Cropland remaining Cropland: (CO2) 18 10
5 B 2 Land converted to Cropland: (COg) 41 32
5 C 1 Grassland remaining Grassland: (COz) 22 22
5 C 2 Land converted to Grassland: (COy) -18 -17
5 E 2 Land converted to Settlements: (COy) 14 12
6 A 1 Managed Waste disposal on Land: (CH4) 130 72
6 A 2 Unmanaged Waste Disposal Sites: (CHg) 13

6 B 2 Domestic and Commercial Wastewater: (CHa) 9

6 B 2 Domestic and Commercial Wastewater: (N2O) 9 10

1.6 Information on the quality assurance and quality control plan

1.6.1 Quality assurance and quality control of the European Community inventory

The European Community GHG inventory is based on the annual inventories of the Member States.
Therefore, the quality of the European Community inventory depends on the quality of the Member
States’ inventories, the QA/QC procedures of the Member States and the quality of the compilation
process of the European Community inventory. The Member States and also the European
Community as a whole implemented QA/QC procedures in order to comply with the IPCC good
practice guidance.

The EC QA/QC programme describes the quality objectives and the inventory quality assurance and
quality control plan for the EC GHG inventory including responsibilities and the time schedule for the
performance of the QA/QC procedures: Definitions of quality assurance, quality control and related
terms used are those provided in IPCC Good Practice Guidance and Uncertainty Management in
National Greenhouse Gas Inventories and Guidelines for National Systems under the Kyoto Protocol.
The EC QA/QC programme will be reviewed annually and modified or updated as appropriate.

The European Commission (Directorate General for Environment) is responsible for coordinating
QA/QC activities for the EC inventory and ensures that the objectives of the QA/QC programme are
implemented and the QA/QC plan is developed. The European Environment Agency (EEA) is
responsible for the annual implementation of QA/QC procedures for the EC inventory.

The overall objectives of the EC QA/QC programme are:
e to provide an EC inventory of greenhouse gas emissions and removals consistent with the sum of
Member States’ inventories of greenhouse gas emissions and removals,
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e to establish appropriate QA/QC procedures at EC level in order to comply with requirements
under the UNFCCC and the Kyoto Protocol,

® to contribute to the improvement of quality of Member States’ inventories and

® to provide assistance for the implementation of national QA/QC programmes.

A number of specific objectives have been elaborated in order to ensure that the EC GHG inventory

complies with the UNFCCC inventory principles of transparency, completeness, consistency,

comparability, accuracy and timeliness.

In the QA/QC plan quality control procedures before and during the compilation of the EC GHG
inventory are listed. In addition, QA procedures, procedures for documentation and archiving, the
time schedules for QA/QC procedures and the provisions related to the inventory improvement plan
are included.

QC procedures are performed at several different stages during the preparation of the European
Community inventory. Firstly, a range of checks are used to determine the consistency and
completeness of Member States’ data so that they may be compiled in a transparent manner at the
Community level. Secondly, checks are carried out to ensure that the data are compiled correctly at
the Community level to meet the overall reporting requirements. Thirdly, a number of checks are
conducted with regard to data archiving and documentation to meet various other data quality
objectives.

Based on the EC QA/QC programme a quality management manual was developed which includes all
specific details of the QA/QC procedures (in particular checklists and forms). The structure of the EC
quality management manual has been developed on the basis of the Austrian quality management
manual. The reason for using the Austrian manual as a template for the EC manual is that the EC
GHG inventory is compiled by Umweltbundesamt Austria and the implementation of the annual
QA/QC procedures are coordinated by Umweltbundesamt Austria. By using the Austrian quality
manual as a template for the EC quality manual the EC can benefit from the experience made during
the set-up of the Austrian quality management system which is accredited under ISO 1720:
procedures and documents from the Austrian system have been taken and adapted according to the
need of the EC quality management system.

The EC quality management manual is structured along three main processes (management processes,
inventory compilation processes, supporting processes) of the quality management system (See Table
1.8).

Table 1.8 Structure of the EC quality management manual

Chapter Chapter description

Management processes

ETC 01 EC inventory system Describes the organisation and responsibilities within the EC GHG inventory
system

ETC 02 QA/QC programme Describes the preparation and evaluation of the EC QA/QC programme by the

European Commission

ETC 03 Quality management system Describes the responsibilities and the structure of the quality management
system and gives an overview of the forms and checklists used

ETC 04 Quality management evaluation Describes the evaluation of the status and effectiveness of the quality
management system

ETC 05 Correction and prevention Describes the procedures for the correction and prevention of mistakes that
occur in the EC inventory

ETC 06 Information technology systems Describes the information technology systems used such as CIRCA, Reportnet
and the systems set up at Umweltbundesamt Austria

ETC 07 External communication Describes the communication with Member States and other persons and
institutions

Inventory compilation processes

ETC 08 QC MS submissions Describes the quality control activities performed on the GHG inventories
submitted by the EC Member States

45



ETC 09 QC EC inventory compilation Describes the quality control activities performed during the compilation of the
EC GHG inventory including checks of database integrity

ETC 10 QC EC inventory report Describes the checks carried out during and after the compilation of the EC
GHG inventory report

Supporting processes

ETC 11 Documents Describes the production, change, proofreading, release and archiving of
quality management documents

ETC 12 Documentation and archiving Describes the procedure for preparing documentation and archiving

The quality checks performed during inventory compilation process are the central part of the quality
manual. Quality checks are made at three levels:

Quality control MS submissions

The QC activities of MS submissions include two elements; checking the completeness of the
Member States CRF tables and checking the consistency of Member States GHG data. The com-
pleteness checks of Member States’ submissions are carried out by EEA/ETC-ACC by using a similar
status report form as used by the UNFCCC Secretariat. The completed status reports are sent to
Member States by 28 February; then Member States can check the status reports and update
information, if needed. The status reports of the Member States’ submissions are included in Annex 3
of this report.

The consistency checks of Member States data primarily aim at identifying main problems in time
series or sub-category sums. For the time series checks the algorithms of the UNFCCC secretariat are
used. In addition, the ETC/ACC identifies problems by comparison with the previous year’s in-
ventory submission of the Member States and checks the availability of the CRF tables needed for the
compilation of the EC inventory. The results of these checks are documented in the consistency
reports and are also sent to the Member States by 28 February, in order to obtain, if needed, revised
emission estimates or additional information.

For the sectors energy, industrial processes, agriculture, LULUCF and waste sector-specific checks
are performed by the sector experts and documented in sector-specific forms/checklists. In addition,
sector experts receive the results of checks with the UNFCCC outlier tool before they are sent to the
Member States. The main findings of the sector specific checklists are transferred to/also documented
in the consistency reports.

For every updated inventory submission provided by the MS by 15 March follow-up checks are
performed and the status reports are completed; for new submissions a consistency report is prepared.
In addition it is checked if issues identified in the status reports and in the consistency reports (initial
checks), which are relevant for the EC inventory (report) have been clarified by the MS. If this is not
the case MS are contacted for clarification.

Quality control EC inventory compilation

After the initial checks of the emission data, the ETC/ACC transfers the national data from the xml-
files into the ETC/ACC CRF aggregator database. The version of the data received by ETC/ACC are
numbered, in order to be traced back to their source. The ETC/ACC CRF aggregator database is
maintained and managed by Umweltbundesamt Austria.

As the EC GHG inventory is compiled on the basis of the inventories of the EC Member States, the
focus of the quality control checks performed during the compilation of the EC GHG inventory lays
on checking if the correct MS data are used, if the data can be summed-up (same units are used) and
that the summing-up is correct. Finally, the consistency and the completeness of the EC GHG
inventory is checked. All the checks are carried out for the original submission by 15 April each year
and for any resubmission. Two checklists are used for this purpose: ‘Inventory
preparation/consistency’ and ‘Data file integrity’.
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Quality checks EC inventory report

The checks carried out during and after the compilation of the EC GHG inventory report are specified
in the checklist ‘EC inventory report’. They cover a.o. checks of data consistency between the
inventory and the inventory report, data consistency between the tables and the text, but also checks
of the layout.

The circulation of the draft EC inventory and inventory report on 28 February to the EC Member
States for reviewing and commenting also aims to improve the quality of the EC inventory and
inventory report. The Member States check their national data and information used in the EC
inventory report and send updates, if necessary, and review the EC inventory report. This procedure
should assure the timely submission of the EC GHG inventory and inventory report to the UNFCCC
Secretariat and it should guarantee that the EC submission to the UNFCCC Secretariat is consistent
with the Member States UNFCCC submissions.

Finally, also the detailed analysis of GHG emission trends of the EC and each EC Member State after
the submission of the EC inventory to the UNFCCC also contributes to improving the quality of the
EC GHG inventory. This analysis is carried out in the annual EC GHG trend and projections report
(see EEA, 2007b); the report identifies sectoral indicators, for socioeconomic driving forces of
greenhouse gas emissions, by using Member States indicator submissions under Council decision
280/2004 or data from Eurostat and from Member States’ detailed inventories. In addition, it
compares and analyses Member States’ emission trends in the EC key sources and provides main
explanations, either socioeconomic developments or policies and measures, for these trends in some
Member States.

EC internal review

A collaborative internal review mechanism is established within the European Community so that all
participants (MS, EEA, Eurostat, and JRC) may contribute to the identification of shortcomings and
propose amendments to existing procedures. The review activities with experts from Member States
are coordinated by the ETC/ACC under Working Group I and take place during the period from April
through September each year. The synthesised findings of collaborative reviews provide a basis for
the planned progressive development of inventories both at Member state and at EC level.

In 2007, the internal review focused on the uncertainty estimates by identifying potential outliers of
MS uncertainty estimates. In 2006 the following source categories have been reviewed by Member
States experts: 1A1 'Energy industries', 1A2a 'Iron and steel production’, 1.B 'Fugitive emissions from
fuels', 2.A 'Mineral products', 2B 'Chemical industry', 2C 'Tron and steel production' and fluorinated
gases, 2.E ‘Production of halocarbons and SF¢’ and 2.F ‘Consumption of halocarbons and SF’. In
2005, the EC internal review was carried out for the first time. In this pilot exercise two Member
States experts reviewed the source categories 1A2 'Manufacturing industries' and 1A3 "Transport'.

UNFCCC reviews

In addition, European Community QA procedures aim to build on the issues identified during the
independent UNFCCC inventory review of Member States’ inventories. Quality assurance procedures
based on outcomes of the UNFCCC inventory review consist of the:

(a) Annual compilation of issues identified during the UNFCCC inventory review related to
sectors, key source categories and the major inventory principles transparency, consistency,
completeness, comparability and accuracy for all Member States;

(b) Identification of major issues from the compilation and discussion of ways to resolve them in
Working Group 1 under the Climate Change Committee, including identification and documentation

of follow-up actions that are considered as necessary within Working Group 1;

© Reviews of the extent to which issues identified through this procedure in previous years have
been addressed by Member States;
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(d) Ongoing investigations of ways to produce a more transparent inventory for the unique
circumstances of the European Community.

Improvement plan

Based on the findings of the UNFCCC reviews, the EC internal review and other recommendations
the improvement plan for the EC GHG inventory is compiled before the annual compilation process
starts. After the finalisation of the annual EC GHG inventory it is evaluated if the improvements
planned have been implemented.

1.6.2  Overview of quality assurance and quality control procedures in place at Member State
level

As the EC GHG inventory is based on the annual inventories of the EC Member States, the quality of
the EC inventory depends on the quality of the Member States’ inventories and their QA/QC
procedures. The following Tables 1.9 and 1.10 give an overview of QA/QC procedures in place for
the EU-15 Member States and the new Member States at Member State level. The information is
taken from the Member State national inventory reports 2006, 2007 and 2008.
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Table 1.9

descriptions)

Overview of quality assurance and quality control procedures in place for EU15 MS at Member State level (NIR

Description of the national QA/QC activities Source
MS

A quality management system (QMS) has been designed to achieve the objectives of GPG, namely to improve | Austria's
transparency, consistency, comparability, completeness and confidence in national inventories of emissions estimates. The | Annual
QMS is based on the International Standard ISO 17020 General Criteria for the operation of various types of bodies | Greenhous
performing inspections. The QMS ensures that all requirements of a type A inspection body as stipulated in ISO 17020 | e Gas
are met, which include strict independence, impartiality and integrity. Since December 2005 the Umweltbundesamt has | Inventory
been accredited as inspection body (Id.No.241) in accordance with the Austrian Accreditation Law. The implementation | 1990—
of QA/QC procedures as required by the IPCC-GPG support the development of national GHG inventories that can be | 2006
readily assessed in terms of quality and completeness. The QMS as implemented in the Austrian inventory includes all | Jan 2008
elements of the QA/QC system outlined in IPCC-GPG Chapter 8 “Quality Assurance and Quality Control”, and goes | p. 21
beyond. It also comprises supporting and management processes in addition to the QA/QC procedures in inventory

« | compilation and thus ensures agreed standards not only within (i) the inventory compilation process and (ii) supporting

‘E | processes (e.g. archiving), but also for (iii) management processes (e.g. annual management reviews, internal audits,

g regular training of personnel, error prevention). The Austrian Quality Management System is described in detail in

< Austria’s NIR 2007.
The Working Group on « Emissions » of the Co-ordination Committee for International Environmental Policy (CCIEP) Belgium's
with representatives of the 3 regions and of the federal public services has conducted quality assurance and quality control | GHG
work by continuously exchanging information about methodologies used and estimated results. Feedback is given and Inventory
extra controls are made by the responsible person for compiling the Belgian emission inventory of greenhouse gases. Asa | (1990 —
consequence this gives, besides the quality and assurance controls carried out within the responsible regions, extra control | 2006)
of the regional emission inventories as well. After compiling the Belgian greenhouse gas emission inventory by the National
national compiler, the regions carry out a last validation of the national inventory before the official submission takes Inventory
place. Independent audits of the greenhouse gas inventories of the regions and the national inventory have started in the Report
course of 2002 and the results became available in 2003. The difference between the actual situation in Belgium at that submitted
time and the fulfilling of the IPCC Guidelines was mainly the absence of the complete implementation of the IPCC Good | under the
PracticeGuidance for the Belgian emission inventory with respect to setting up a quality system. United
Calculations of uncertainties on greenhouse gas emissions on the national level are calculated on Tier 1-level. Nations
In Flanders, the procedures to prepare the Flemish energy balance are part of a certified ISO 9001 system since July 2000. | Framewor
A complete development of the QA/QC system as well as a first internal review became operational in the course of 2005. | k
A responsible for the quality management system of the Flemish greenhouse gas inventory was nominated at that time. A | Conventio
full implementation of the quality system for all sectors and on the most detailed level is started in the beginning of 2006. | n on
In the process of development of the quality management system in Flanders, a gap-analysis was carried out, a quality Climate
structure and different standardized procedures were set up. A quality handbook was published which includes all aspects | Change
of a technical and organizational level to set up the emission inventory of GHG. Mar 2008
In Wallonia, the inventory is conducted by the cell Air, which is part of the General Directorate for Natural Resources and | pp.9-12
Environment, who has obtained an EMAS certification. An ISO 9001 certification is also foreseen in the near future.

g | In the Brussels region, the energy balance is established by an independent institute, ICEDD (Institut de Conseil et

En d’Etudes en Développement Durable), who is certified ISO 9001 for its internal procedures. The emissions from energy

E consumption constitute nearly all the emissions of this urban region in Belgium.
The Quality Control (QC) and Quality Assurance (QA) plan for greenhouse gas emission inventories performed by the Denmark’
Danish National Environmental Research Institute is in accordance with the guidelines provided by the UNFCCC (IPCC, | s National
1997), and the Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories (IPCC, Inventory
2000). The ISO 9000 standards are also used as important input for the plan. The QA/QC work is supported by an Report
inventory file system, where all data, models and QA/QC procedures and checks are stored. 2008, Apr

fr-q The QA/QC plan will continuously improve these activities in the future. 2008,

£ | The Danish Quality Concept foresees quality management, quality planning, quality control, quality assurance and quality | Section

g improvement. The strategy for process-oriented QC is based on setting up a system for the process of the inventory work. | 1.6
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Description of the national QA/QC activities Source
MS

The quality management system is an integrated part of the national system. It ensures that the GHG inventories and | GHG
reporting are of high quality and meet the criteria of transparency, consistency, comparability, completeness, accuracy and | Emissions
timeliness set for the annual inventories of GHG. The principles and elements of the quality management system are | in Finland
congruent both with international agreements and guidelines concerning greenhouse gas inventories and with the ISO | 1990-2006
9001:2000 standard. ISO 9001 certification is under consideration. National
As the national entity, Statistics Finland bears the responsibility and has the resources for the co-ordination of the quality | Inventory
management measures for the partners of the national system and for the quality management of the GHG inventory at the | Report to
national level. The expert organisations contributing to estimates of emission or removal are responsible for the quality of | the
their own inventory calculations. European
A clear set of documents is produced on the different work phases of the inventory. The documentation ensures the | Union
transparency of the inventory: it enables external evaluation of the inventory and, where necessary, its replication. Draft
The QA/QC process of the inventory starts from the consideration of the inventory principles. The setting of concrete | Jan 2008
annual quality objectives is based on this consideration. The next step is elaboration of the QA/QC plan and implementing | pp.21-22
the appropriate quality control measures (e.g. routine checks, documentation) focused on meeting the quality objectives
set and fulfilling the requirements. In addition, the quality assurance procedures are planned and implemented. In the
improvement phase of the inventory, conclusions are made on the basis of the realised QA/QC process and its results. The
quality coordinator steers and facilitates the QA/QC process. The experts implement and document the QA/QC
procedures in their respective inventory sectors.
The inventory working group is established to advance communication between the inventory unit and the expert
organisations in charge of the different sectors. The QA/QC related issues are discussed in the meetings of the inventory
working group (4-7 meetings per year) and in the bilateral quality meetings between the inventory unit and the expert
organisations (once a year). An electronic quality manual including e.g. guidelines, annual plans, templates, QA/QC plans
and checklists is in place and available to all parties of the national inventory system via the Internet.

~ | Statistics Finland bears the responsibility for archiving the quality manual and for submissions of annual inventories

Z | (CRF tables and NIR). Expert organisations contributing to the sectoral calculation archive the primary data used, internal

E | documentation of calculations and sectoral CRF tables. Statistics Finland co-ordinates the participation of the partners of

™ | the national system in the reviews, as well as responses to issues raised by the reviews of the UNFCCC Secretariat.
The national system of emission inventory is established by integrating the usual criteria applicable to quality systems Inventaire
(Systemes de Management de la Qualité, SMQ). The CITEPA, which has the responsibility of carry out the technical level | des
the national emission inventories set up such a system based on the ISO9001- version 2000. This provision is confirmed émissions
by the certificate issued by the AFAQ in 2004. The realization of the national emission inventories is covered by the SMQ | de gaz a
through several specific processes set down in the quality manual unpublished. Within this framework, several processes | effet de
relating to QA/QC of the inventories are integrated in the various processes and procedures implemented, corresponding serre en
to the various phases and actions. France de
The global objective of QA/QC is to support the realisation of national inventories and to be conform with the of different | 1990 a
national and international requirements by SNIEPA. The set criteria are completeness, accuracy, consistency, 2005
comparability, transparency, timeliness and confidentiality. Dec 2006,
Quality control is integrated in different phases. CITEPA is responsible for the technical coordination and the compilation | pp.28-30
of the inventory and required to follow quality control procedures, formulate recommendation for improvement and
develop the necessary procedures. This corresponds to the accuracy of information, the conformity of methods, adequacy

° of tools and the format of communication. There are different ways to check these, e.g. check-list, simulation. Quasi all

g | requirements outlined in the Good Practise Guidance are realised.

£ | Quality Assurance is assured by reviews, comments and public evaluations. The specific action to assure quality are listed

" | in the NIR.
The quality system “Qualitdssystem Emissionsinventare” (QSE) is built on the requirements of the IPCC Good Practise Nationaler
Guidance (defined in chapter 8), the national requirements in Germany and the internal Structure within Inventarbe
Umweltbundesamt (the national Coordination Centre for GHG inventory compilation). QSE covers all steps of the richt
inventory preparation. Within Umweltbundesamt the UBA-Hausanordnung 11/2005 (a regulatory framework) is binding. | Zum
QSE regulates responsibilities within the QA/QC system. The quality control checks for Tier 1 (pursuant paragraph 14 (g) | Deutschen
of the Guidelines for National Systems) were carried out in 2005 the first time. They were sent to the experts together with | Treibhaus
the request for data. QC-checks were defined as quality aims. The fulfillmet or the absence of the fulfilment of these aims | gasinventa
had to be justified. A general description of quality aims is given in the QSE-Handbook (derived from the IPCC Good r 1990 -
Practise Guidance). 2006
According to the requirements for the IPCC GPG and Paragraph 12 (d) of the Guidelines for National Systems the Apr 2008
necessary QA/QC activities should be summarised in a QA/QC plan. The QA/QC plan is combined with the checklist for | pp. 58-63
QA/QC. Thus, both the QA/QC plans and QA/QC checklists are an instrument for the inspection of the fulfilment of the (submitted
international requirements and allow for control over the quality of the inventory. in

E In the quality improvement plan potential for improvement and findings from the independent inventory review are German,

£ | documented. translated)

S Data are documented in a central archive. Either data are stored in the central archive directly or if for a given reason (e.g.

confidentiality of the data) data is not stored in the central archive reference is given to place were the data is stored.
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MS

Description of the national QA/QC activities

Source

Greece

The QA/QC system is being implemented since April 2004. For the implementation of the QA/QC system the National
Technical University of Athens is responsible (in close co-operation with the Ministry for the Environment). The system
is based on the ISO 9001:2000 standard and its quality objectives, as stated in the quality management handbook, arethe
following:

e Compliance with the IPCC guidelines and the UNFCCC reporting guidelines while estimating and reporting
emissions/removals.

¢ Continuous improvement of GHG emissions/removals estimates.

e Timely submission of necessary information in compliance with relevant requirements defined in international
conventions, protocols and agreements.

The accomplishment of the above-mentioned objectives can only be ensured by the implementation, from all the members
of the Inventory Team.

e The QA/QC system developed covers the following processes

* QA/QC system management, comprising all activities that are necessary for the management and control of the
inventory agency in order to ensure the accomplishment of the quality objectives.

® Quality control that is directly related to the estimation of emissions. The process includes activities related to (a) data
inquiry, collection and documentation, (b) methodological choice in accordance with IPCC Good Practice Guidance, (c)
quality control checks for data from secondary sources and (d) record keeping.

e Archiving inventory information, comprising activities related to centralised archiving of inventory information and the
compilation of the national inventory report.

e Quality assurance, comprising activities related to the different levels of review processes including the review of input
data from experts, if necessary, and comments from the public

e Estimation of uncertainties, defining procedures for estimating and documenting uncertainty estimates per source / sink
category and for the whole inventory

¢ Inventory improvement, that is related to the preparation and the justification of any

¢ recalculations made.
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Ireland

In early 2005, the inventory agency in Ireland commissioned a project with UK consultants to establish formal QA/QC
procedures in emission inventories that would meet the needs of the UNFCCC reporting requirements. The project
developed a QA/QC system including a documented QA/QC plan and procedures along with a QA/QC manual. The
manual provides a general overview to the QA/QC system and guidance on the application of the plan and procedures.
The QA/QC plan identifies the specific data quality objectives related to the principles of transparency, consistency,
completeness, comparability and accuracy required for Ireland's national inventory and provides specific guidance and
documentation forms and templates for the practical implementation of QA/QC procedures. The QA/QC procedures cover
such elements as data selection and acquisition, data processing and reporting so that the international requirements under
the Kyoto Protocol and Decision 280/2004/EC are met. The manual provides guidance and templates for appropriate
quality checking, documentation and traceability, the selection of source data and calculation methodologies and peer
review and expert review of inventory data and outlines the annual requirements for continuous improvement for the
inventory.

The inventory agency used the 2006 reporting cycle to begin implementation of the basic elements of the new approach to
QA/QC and its application was substantially completed in delivering the 2007 submission. The system facilitates record
keeping related to the chain of activities from data capture, through emissions calculations and checking, to archiving and
the identification of improvements.

Ireland’s calculation spreadsheets in all sectors have been restructured and reorganised to facilitate the QA/QC process
and to facilitate more efficient analysis and to ensure ease of transfer of the outputs to the CRF Reporter Tool. This
facilitates rapid year-on-year extension of the time-series and efficient updating and recalculation, where appropriate, in
the annual reporting cycle. Internal aggregation to various levels corresponding to the CRF tables provides immediate and
complete checks on the results.

External reviews of the agriculture sector and of the entire ETS results for 2005 were conducted as important new
components of quality assurance at the beginning of 2007.

Inventory development continues to benefit from the internal review procedures that are

ongoing with regard to the EU and its Member States.
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Description of the national QA/QC activities

Source

Italy

APAT has elaborated an inventory QA/QC plan which describes specific QC procedures to be implemented during the
inventory development process, facilitates the overall QA procedures to be conducted, to the extent possible, on the entire
inventory and establishes quality objectives.

Particularly, an inventory QA/QC procedures manual has been drawn up which describes QA/QC procedures and
verification activities to be followed during the inventory compilation and helps in the inventory improvement. Quality
control checks and quality assurance procedures together with some verification activities are applied both to the national
inventory as a whole and at sectoral level. Future planned improvements are prepared for each sector, by the relevant
inventory compiler. Each expert identifies areas for sectoral improvement based on his own knowledge and in response to
inventory UNFCCC reviews and other kind of processes.

Checklists are compiled annually by the inventory experts and collected by the QA/QC coordinator. These lists are also
registred in the ‘reference’ database.

General QC procedures also include data and documentation gathering. Specifically, the inventory analyst for a source
category maintains a complete and separate project archive for that source category; the archive includes all the materials
needed to develop the inventory for that year and is kept in a transparent manner. All the information used for the
inventory compilation is traceable back to its source. The inventory is composed by spreadsheets to calculate emission
estimates; activity data and emission factors. Particular attention is paid to the archiving and storing of all inventory data,
supporting information, inventory records as well as all the reference documents. After each reporting cycle, all database
files, spreadsheets and official submissions are archived as ‘read-only’ mode in a master computer.

Quality assurance procedures regard some verification activities of the inventory as a whole and at sectoral level. The
inventory is presented to a Technical Committee on Emissions (CTE), coordinated by the Ministry for the Environment,
Land and Sea, where all the relevant Ministries and local authorities are represented; within this task emission figures and
results are shared and discussed.

Moreover, at European level, voluntary reviews of the European inventory are undertaken by

experts from different Member States for critical sectoral categories. The only official review, apart from those by the
UNFCCC, was performed by Ecofys, in 2000, in order to verify the effectiveness of policies and measures undertaken by
Italy to reduce GHG emissions to the levels established by the Kyoto Protocol. In this framework an independent review
and checks on emission levels were carried out as well as controls on the transparency and consistency of methodological
approaches.

Comparisons between national activity data and data from international databases are usually carried out in order to find
out the main differences and to find explanations to the differences Comparisons between emission estimates from
industrial sectors and those published by the industry itself in the Environmental reports are carried out annually in order
to assess the quality and the uncertainty of the estimates.
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Luxembourg

As regards quality control, it is worth noticing that Luxembourg has not yet developed a fully operational QA/QC system.
However, for verification of the country-specific emission factors the default emission factors of the Revised 1996 IPCC
Guidelines for National Greenhouse gas Inventories have been used.
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Description of the national QA/QC activities

Source

Netherlands

As part of its National System, the Netherlands has developed and implemented a QA/QC programme. This programme is

yearly assessed and updated, if needed. The Monitoring protocols were elaborated and implemented in order to improve

the transparency of the inventory (including methodologies, procedures, tasks, roles and responsibilities with regard to
inventories of GHGs). During the review of the National System and the NIR2006, some remarks and recommendations
were made by the ERT concerning QA/QC and the documentation in the NIR. The ERT noted some inconsistencies

between the CRF and NIR. As a response, the NIR 2008 contains an updated key category analysis (included in Annex 1,

to be updated in the final version) as well as the CRF Files. The ERT recommended to provide more information in the

NIR report that was until now included in protocols. The Netherlands decided to pay more attention to the timely

availability of the English translation of the (annually updated) protocols. Furthermore, the transparency with respect to

the linkage between the protocols and the NIR will be improved. In the next few years, the Netherlands will reconsider
what information to include in the NIR and what information in protocols.

A number of general QC checks have also been introduced as part of the annual work plan of the PRTR (Pollutant Release

and Transfer Register). The general QC for the present inventory is largely performed in the PRTR.

Quality Assurance for the current NIR includes the following activities: A peer and public review on the basis of the draft

NIR in January 2008. In preparing this NIR, the results of former UNFCCC reviews — including the results of the In

Country Review of the National System in April 2007 and the Synthesis and Assessment Report of NIR 2007 — have been

taken into account. As part of the evaluation process of the previous cycle, internal audits were performed through

SenterNovem on the use of the protocols and the implementation of QC checks. These audits showed that the monitoring

protocols could be well implemented and did not provide major problems. Also the designed QC procedures were

basically considered appropriate and well workable.

The QA/QC activities generally aim at a high-quality output of the PRTR and the National System, taking into account

the iso 9001/2000 certification of MNP (Netherlands Environmental Assessment Agency) and the international QA/QC

requirements (IPCC Good Practice). Furthermore, the system should operate within the available means (capacity,
finances). Within those boundaries, the main focal points of the QA/QC activities are:

. The QA/QC programme includes quality objectives for the National System, the QA/QC plan and a time schedule
for implementation of the activities. It will be updated annually as part of a yearly ‘evaluation and improvement
cycle’ for the inventory and National System and be held available for review.

o The annual activity programme of the PRTR is part of the requirements under the MNP ISO 9001/200 certification.
The work plan describes tasks and responsibilities of the parties involved in the PRTR process, products and the
time schedule (planning), emission estimation methods — among which are the monitoring protocols for the GHGs —
as well as the members of several task forces. The annual work plan also describes the general QC activities to be
performed by the task forces before the annual database is fixed

. The responsibility for the quality of data in annual environmental reports (MJVs) lies with the companies
themselves, while validation of the data is the responsibility of the competent authorities. It is the responsibility of
the institutes involved in the PRTR to judge whether or not to use the validated data of individual companies to
assess the national total emissions.

. Agreements/covenants between MNP and institutes (‘outside agencies’) that are involved in the annual PRTR
process. The general agreement is that by accepting the annual work plan, the involved institutes commit themselves
to deliver capacity for the products specified in that work plan. The role and responsibility of each institute have
been described (and agreed upon) within the framework of the PRTR work plan.

. The following specific procedures and agreements have been set out and described in the QA/QC plan and the
annual PRTR work plan: (1) QC on data input and data processing, (2) Documentation of consistency, completeness
and correctness of the CRF data (3) Peer reviews of CRF and NIR by the SenterNovem (assigned as NIE) and
institutions not basically involved in the PRTR process. (4) Public review of the draft NIR, (5) Audits: in the context
of the annual work plan, (5) Archiving and documentation (6) Evaluation and improvement (7) Source-specific QC.
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Portugal

A Plan for QA/QC has been developed. The Institute for the Environment is the national responsible entity for the Quality
Assurance and Quality Control System of the inventory. The conceptualization of the system has been developed under an
external consultancy with “Ecoprogresso”. The QA/QC system is an integral part of the National System for the Inventory
of Emission by Sources and Removal by Sinks of Air Pollutants (SNIERPA). It includes three technical instruments

. Quality Control and Quality Assurance System (SCGQ)

. Methodological Development Programme (PDM)

o Integrated Management System (SIGA)

The SCGQ is composed of a Quality Control and Quality Assurance Programme and a Procedures Manual. The first
schedules the application of the general (QC1) and specific (QC2) Quality Control as well as Quality Assurance (QA)
procedures, described in detail in the manual. The procedures were defined according to Good Practice and Uncertainty
Management Guide (IPCC, 2000) and adapted to the specific National Inventory (INERPA) characteristics. Quality
Control tier 1 procedures defined in the QA/QC Manual include a series of checklists, which consider basic checks on the
accuracy of data acquisition processes (including, e.g, transcription errors) and checks on calculation procedures, data and
parameters. It includes also cross-checking among subcategories in terms of data consistency, verification of NIR and
CRF tables. Documentation and archiving procedures include checks on information handling which should enable the
recalculation of the inventory. QC tier 2 procedures, on the other hand, include technical verifications of emission factors,
activity data and comparison of results among different approaches.
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Description of the national QA/QC activities

Source

Spain

The plan for quality control and assurance is an internal document with the aim to improve the inventory. The quality

control and assurance plan is revised periodically and adopted to changers in the procedures of inventory preparation.

The objectives of the quality assurance and control plan are

o Timeliness: to reach this target a time schedule for specific tasks and respective check points are established

. Completeness

o Consisitency: A parameter or variable is only introduced once in the data base. This assures that a parameter that is
used several times in the inventory is always the same. Consistency of time series is achieved by subjecting primary
data to quality control. Outliers in the time series are identified and checked.

. Comparability: The Spanish Inventory should be comparable with inventories from other countries. To achieve this
goal definitions and nomenclature are based on SNAP and CRF.

. Accuracy: Priority for the use of methods of higher tier is given to key categories

o Transparency: The reproducibility of the inventory should be granted. For this aim processes that generate
emissions, the variables of activities and their origins, the algorithms and emission factors and the estimated
emissions are documented in SNAP format.

. Improvement of the inventory.

DGCEA as single national entity of the NIS is responsible for the quality control and quality assurance system. For this

task DGCEA receives technical assistance from AED-NDS-TWOBE.
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Sweden

The Swedish Environmental Protection Agency (Swedish EPA) is responsible for the QA/QC plan for the inventory. The
national GHG emissions are compiled by the Swedish Environmental Emission Data (SMED). Other contractors are also
involved in the inventory preparations process.

The QA/QC plan consists of quality procedures and checklists specified for each reporting CRF-code (or group of codes).
The plan is updated annually and lists all quality control steps that must be undertaken during inventory work (Tier 1 and
where appropriate Tier 2). The QA/QC plan also includes descriptions of roles and responsibilities, of databases and
models and documented procedures for uncertainty and key source analysis, as well as procedures for handling and
responding to UNFCCC’s review of the Swedish inventory. The QA/QC plan handles follow-up and improvement by
collection of improvement needs from all stages of the annual inventory cycle. This results in a planning document, which
is used as a basis for planning and selecting further actions to improve the inventory.

Key sources should be subject to external peer review according to the Tier 2 of the GPG. The new QA/QC system
includes national peer reviews by sectoral authorities. The peer reviews include methodology and emissions factors used,
as well as comparisons of activity and emission data with other national statistics. The reviewers also identify areas of
improvement, which consolidates the basis for improvements in coming submissions.

In Sweden’s National Inventory Report 2008, general Tier 1 QC measures and source specific Tier 2 QC measures have
been carried out. All QC measures performed are documented in QC checklists for each CRF code or group of codes.
After completion of the initial compilation of the inventory, a QC-team reviews all QC checklists. When the reporting
tables and the NIR are completed, a quality coordinator performs a final quality control before delivery of the inventory to
the Swedish EPA.
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United Kingdom

Description of the QA/QC current system

The National Atmospheric Emissions Inventory and the UK Greenhouse Gas Inventory are compiled and maintained by
AEA Energy and Environment, part of AEA Technology plc. The data compilation and reporting for some source sectors
of the UK inventory are performed by other contractors (i.e. IGER compile the agriculture sector, CEH compile the land
use, land use change and forestry sector), but AEA Energy and Environment is responsibleor co-ordinating inventory-
wide QA/QC activities.

UK emission estimates are prepared via a central database of activity data and emission factors.

Numerous QA/QC procedures are built into the data processing system. These include checks before data are entered into
the national database of GHG emissions, and when data are extracted from the database. The database contains activity
data and emission factors for all the srces necessary to construct the UK GHG inventory.

The Inventory has been subject to ISO 9000 since 1994 and is now subject to BS EN ISO 9001:2000. It is audited by
Lloyds and the AEA Technology internal QA auditors. The NAEI has been audited favourably by Lloyds on three
occasions in the last ten years. The emphasis of these audits was on authorisation of personnel to work on inventories,
document control, data tracking and spreadsheet checking, and project management. As part of the Inventory
management structure there is a nominated officer responsible for the QA/QC system — the QA/QC Co-ordinator. AEA
Enery and Environment is currently accredited to BS EN ISO 9001:200. At the end of each reporting cycle, all the
database files, spreadsheets, on-line manual, electronic source data, paper source data, output files are in effect frozen and
archived. An annual report outlining the methodology of the inventory and data sources is produced. Electronic
information is stored on hard disks that are regularly backed up. Paper information is also archived.

Many of the data received by AEA Energy&Environment come from other government departments, agencies, research
establishments or consultants. Some of these organisations (e.g. DBERR, IGER and BGS) would qualify as the National
Statistical Agencies referred to in the Guidance. Other organisations (e.g. CEH) compile significant parts of the Inventory.
Data complied by other organisations are used to compile significant parts of the inventory (e.g. the Pollution Inventory).
These organisations are invited to show how their QA/QC systems comply with IPCC Good Practice Guidance.

A list collating and prioritising improvements identified by the Inventory Agency, and from Expert and Peer Reviews, is
maintained by the Inventory Agency. These improvements to the inventory are implemented as necessary. During 2002,
the UK implemented a programme of peer reviews by experts outside of the organisation responsible for the estimates. A
second Peer Review on agriculture was carried out in March 2005.
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Table 1.10

descriptions)

Overview of quality assurance and quality control procedures in place for the new MS at Member State level (NIR

Description of the national QA/QC activities Source
MS
To assure the quality of information reported to UNFCCC and UNECE, the Minister of Environment and Water has | Short
issued an ordinance, regulating the activities related to elaboration and submission of reports to the European | National
Commission and European Environment Agency, the Secretariat to Convention of Long-Range Transboundary Air | Inventory
Pollution (CLRTAP), and the UNFCCC Secretariat. Report of
The quality monitoring of the GHG Inventory and the National Inventory Report shall take place in conformity with the | Greenhous
following order: e Gas
e The Directorates within the Ministry of Environment and Water — “Climate Change Policy Department”, “Air | Emissions
Protection Directorate” and Directorate “Environment Monitoring” within the Environment Executive Agency — declare | in
their expert positions, containing data evaluation from the processed inventory and/or the calculations made. When | Republic
necessary, the above listed Directorates present proposals for supplementations and/or rectifications; Bulgaria
¢ The Inventory and/or the calculations, shall be presented to the attention of at least two independent experts. 1988-2006
e The data originating from the processed Inventory and/or calculations made, shall be approved by the Ecological | Jan 2008
Expert Council of the Environment Executive Agency. pp.3-4
Each organization (data source) solves the quality management issues in accordance with its internal rules and
provisions. With some of the sources as the National Statistical Institute, the Statistics Department within Ministry of
Agriculture and Food Supplies, etc., those rules follow strictly the international practices. For example, quality
assessment/quality control procedures with the National Statistical Institute have been harmonized with the relevant
.g instructions and provisions of EUROSTAT. Strict rules on data processing and storage have been harmonized with
g, | international organizations. Some of the large enterprises (GHG emission sources) have well arranged and effective
S | quality management systems. Most of them have introduced quality management systems on the basis of ISO
% 19001:2000 standard.
The procedures used for quality assurance and quality control procedures for the preparation of the national emission | National
inventory are considered to be preliminary as it is the second time they have been implemented. In the following years | Inventory
efforts will focus on the implementation of a more effective QA/QC procedure. The QA/QC system has been developed | Report
on the basis of the IPCC guidelines. The quality objectives used are the following: 2006
o Compliance with the IPCC guidelines and the UNFCCC reporting guidelines 2008
¢ Continuous improvement of GHG emissions/removals estimates Submissio
e Timely submission of necessary information in compliance with relevant requirements defined in international | 0
conventions, protocols and agreements. Mar 2008
The QA/QC system developed covers the following processes p- 11
* QA/QC system management, comprising all activities that are necessary for the management and control of the
inventory agency in order to ensure the accomplishment of the above-mentioned quality objectives
® Quality control that is directly related to the estimation of emissions
e Archiving of inventory information, comprising activities related to centralised archiving of inventory information
and the compilation of the national inventory report
e Quality assurance, comprising activities related to the different levels of review processes including the review of
- input data from experts if necessary, and comments from the public.
2 e Estimation of uncertainties, defining procedures for estimating and documenting uncertainty estimates per
= source/sink category and for the whole inventory
© ¢ Inventory improvement, that is related to the preparation and the justification of ny recalculations made.
Preparation of a QA/QC plan is one of the most important parts of the NIS. Elaboration of the QA/QC plan reflects the | Reporting
institutional arrangements and each sectoral compiler should elaborate its own system of QA/QC procedures, incl. | under the
designation of a responsible QA/QC expert for each sector. Sectoral QA/QC plans are integral parts of the overall NIS. | Article 3.1
The QA/QC plan is elaborated by the NIS manager. of
The QC procedures are performed according to the /PCC GPG, 2000. QC procedures are carried out both by sectoral | Decision
compilers and by the NIS manager. Sectoral compilers concentrate more on activity data and the sector-specific | No
methods. The NIS manager mostly checks appropriate use of methodologies, provides trend analyses and compares data | 280/2004/
from other possible sources. After completing the sectoral inventories, the NIS manager performs a final detailed check. | EC
In accordance with GPG, all the described procedures correspond mainly to the Tier 1 QC approach. Jan 2008
The Tier 2 approach has so far been used only in some specific cases (e.g. in the transport sub-sector, where activity | pp. 2-3
data based on energy statistics are combined with activity data based on transport statistics).
For the implementation of QA procedures experts from the Slovak Hydrometeorological Institute (responsibility for the
o | GHG inventory in Slovakia) regularly perform a detailed review of the draft GHG estimates in December. As part of the
%= | approval process, the Ministry of the Environment also reviews the draft of the GHG inventory. All the procedures are
2, | recorded and archived.
é The results of reviews, together with the findings of the review process performed by an international review team
5 | organized by UN FCCC, are utilized in the process of inventory planning for the coming years. The relevant findings
S are analysed by the NIS manager in co-operation with the sectoral compilers to eliminate possible omissions and

deficiencies.
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Description of the national QA/QC activities

Source

Estonia

During preparation of the Estonian 2006 national GHG inventory, “Estonia’s National Greenhouse Gas Inventory
Quality Control Plan” was implemented. Specific checks were completed. The quality assurance/quality control plan is
under development. General (Tier 1) Quality Control (QC) procedures are applied to all categories as following:

« activity data are compiled and cross-checked

» mostly default factors are used

« all units are checked

All institutions involved in the inventory process ((Estonian Ministry of the Environment) MoE, (Estonian Environment
Information Centre) EEIC; (Tallinn University of Technology) TUT and (Estonian Environmental Research Centre)
EERC) are responsible for implementing QC procedures to meet the data quality objectives. MoE as the national entity
is responsible for overall QC and is in charge of checking on an annual basis that the appropriate QC procedures are
implemented internally in TUT; EERC and EEIC. The EEIC has an overall responsibility for QC of the data of the
emission inventory. EEIC checks the QC reports of TUT and EERC. When EEIC disagrees with the report then the
errors are discussed and changes are made if necessary. Each institution is responsible for reporting on their completion
of the QC procedures on an annual basis. This reporting is based on a checklist of general and source-specific QC
checks and a textual description of possible recalculations, issues to be followed up before the next submissions, and
other relevant information. MoE as the national entity is responsible for the overall QA of the national system, including
the UNFCCC reviews and any national reviews undertaken. Also public review is planned for the next cycle.

One part of QA is UNFCCC reviews. The reviews are performed by a team of experts (sectoral experts and generalist)
from other countries. They are examining the data and methods that Estonia is using, checking the documentation,
archiving system and national system. In conclusion they report whether Estonia’s overall performance is in accordance
with current guidelines. The review report indicates the specific areas where the inventory is in need of improvements.
The sectoral experts send their CRF tables to the compiler (EEIC) who puts all the sectors together and completes the
CREF tables. During that time the numbers are cross-checked in the CRF reporter to make sure that no mistakes were
made during the importing process. Also the CRF completeness check is carried out to make sure that all the necessary
data is filled. When the CREF tables are finalized, the experts will start preparing the sectoral chapters of the NIR. These
parts are also sent to the compiler who adds the introduction part and puts the draft NIR together. The compiler
arranges the different chapters into one uniform document and makes sure that the structure of the report follows the
IPCC guidelines. All figures on emissions and removals in tables and text are checked to make sure that they are
consistent with those reported in the CRF. It is also checked that all methodological changes, recalculations, trends in
emission and removals are well explained. When the draft NIR is completed it is sent to the MoE.
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Hungary

QA/QC activities are performed in two levels: based on the ISO 9001 standards and following the IPCC
recommendations.

ISO activities: The Hungarian Meteorological Service introduced the quality management system ISO 9001:2000 in
2002 for the whole range of its activities. However, GHG inventory preparation was not among its activities in that
time. Therefore, the scope of our ISO accreditation had to be modified and lots of efforts have been made to bring also
the national system under the umbrella of the ISO QM system. Several regulatory ISO documents were created, among
others. The basic document is the Procedure on the activities of the GHG Division. It contains the basic principles of
the inventory preparation and reporting processes, prescribes the obligation of making a QA/QC plan, and regulates the
documentation and archiving activities. The QA/QC plan, which is an audited ISO document, consists of the following
elements:

Specification of the sectoral responsibilities of the core team

Nomination of an officer responsible for the QA/QC system: the QA/QC coordinator

Documentation

Data quality check

Reviews

Development plan

The Hungarian Meteorological Service funds three research projects for the improvement of the inventory
Incorporation of ETS data in broader extent for revision of the used EFs and for better sectoral allocation of
emissions

o Revision of the LULUCEF sector will be continued.

e Training.

Having an ISO system in place has an advantage of being subject to regular internal and external audits. During our last
external audit the activities of the GHG Division were audited as well.

Other QA/QC activities: Although not documented, many elements of the general Tierl QC procedure are applied.
The used parameters and factors, the consistency of data are checked regularly. Completeness checks are undertaken
and previous estimates are compared every time.

Activity data: The major part of the basic data related to key source categories was obtained directly from the plants;
therefore, we use the latest and most reliable data. Where such data were not available, those from the Central Statistical
Office were used. In order to prepare an inventory of appropriate quality, the data were checked in several ways (e.g.,
production plant and professional association). The results were controlled by comparing the time series. In order to
ensure data accuracy, cross-checks were performed. In response to our request, several data suppliers made declarations
as regards quality assurance systems in place during the collection of the data. However, only a few of them could
provide factual information on the reliability of the data supplied.

Emission factors: The emission factors were selected in accordance with the Revised 1996, the GPG and the new 2006
Guidelines. The quality of the inventory has been greatly improved by the use of national factors in a greater extent.
Checking: The results of the calculations and the implied emission factors are checked and considerable differences, if
any, are revised again. The modifications and improvements from the previous year are documented and recorded in the
NIR. The work continues to refine the used QA/QC procedures and implement further elements.
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Description of the national QA/QC activities

Source

MS
At present the Ministry of Environment works on development of legislation which will designate an institution to be | Direct
responsible for the coordination of QA/QC procedures for every institution. Communi
LEGMA is responsible for coordination of the whole process of the annual GHG inventory and has an approved QA/QC | cation,
programme. The QA/QC programme consists of aims related to the GHG inventory and the QA/QC planned. Defined | Mar 2008
responsibilities as well as inner documentation (protocols with detailed emission calculation procedures, used activity
data, etc. from each sector (except from LULUCF)) as well as sectoral data checking are described. The QC plan
determines internal expert reviewer per category for stated specific category (for example, an expert who is responsible
for the Energy sector reviews Transport sector).The plan includes Tier 1 General Inventory Level QC procedures
outlined in Table 8.1 of IPCC GPG 2000. QC activities were carried out at the various stages of the inventory
compilation process - processing, handling, and documenting, cross-checking, recalculations.These activities are
implemented by sector experts and the inventory compiler.The QC system includes various activities aimed to ensure
transparent data flow through the entire inventory process:
® Assumptions and criteria for the selection of activity data and emission factors
e Transcription errors in data input and references
® Correctness of calculations of emissions
e Correctness of emission parameters, units, conversion factors
® Integrity of database files
e Consistency in data between source categories
are documented
For submission 2008, each expert reviewer checked and filled in a QC form for each category taking into account above
mentioned criteria’s. After checking the QC form was submitted to sectoral expert who is responsible for the respective
sector. The sectoral expert filled comments in the QC form and sent it back to the expert reviewer and NIC. All these
QC forms were archived.
The National inventory report was send to CSB and Ministries of Environment and Agriculture for approving.
-S Every annual inventory is archived.
® | Quality Assurance (QA) activities include a planned system of review procedures conducted by personnel not directly
= involved in the inventory compilation/development process.
The QA/QC plan establishes good practice consistent with the IPCC GPG aimed at improving transparency, | National
consistency, comparability, completeness, and confidence in the national inventory of emissions estimates. GHG
The QA/QC system consists of inventory planning, inventory preparation phase, inventory quality checking and follow- | Emission
up improvements which are integrated into the annual cycle of NIR planning and preparation. The QC system | Inventory
incorporates various activities aimed at ensuring transparent data flow through all inventory process including data | Report
collection and processing, documentation, archiving and reporting. The general QC checks to be performed during the | 2007 of the
inventory include: Republic
e Assumptions and criteria for the selection of activity data and emission factors are documented of
e Transcription errors in data input and reference Lithuania,
o Correctness of calculations of emissions Dec 2007
e Correctness of emission parameters, units, conversion factors pp- 16-20
o Integrity of database files
® Consistency in data between source categories
e Correctness of transcription and aggregation of intermediate data
e Correctness of calculation of uncertainties
o Integrity of archiving arrangements in the organisations involved in the inventory process
The QC activities also include review of internal documentation, supporting data, comparison of emission estimates to
previous estimates, consistency and completeness of time series, etc.
A Quality manual as stated in the ISO 9001 4.2.2 will be prepared in 2008. In this document references to normative
and descriptive documents (procedures) which govern the inventory and reporting, structure and relationships between
= all participants acting in preparation of the NIR will be made. One of the purposes of the document is to describe how
‘e | the coordinated quality system works as a whole and how its different parts work together. This objective will be
é attained by preparation and implementation of appropriate working procedures.
= | Inventory data as well as background information on activity data and emission factors are archived by the Center for
= | Environmental Policy. Backups of each year’s data and supportive material are kept as a separate CD.
The Malta Environment and Planning Authority (MEPA) is the authority entrusted with the role of compiling national | National
emission inventories, with the National Emissions Inventory Team being delegated the main responsibility for | Greenhous
developing and managing the system and for preparing the relevant submissions. The National Emissions Inventory | e Gas
System Team is responsible for all functions of the inventory system, from data collection, through data management to | Emissions
preparation of reports. Inventory
Activity data used for the preparation of this inventory was obtained from Malta’s past GHG inventory compilation, the | Report for
National Statistics Office, government entities (ministries, departments), other public bodies such as regulatory | Malta
authorities, private establishments and published reports. 1990 -
The methodologies and emission factors used were principally obtained from the following guidelines: 2006
e Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories Mar 2008,
® 2006 IPCC Guidelines for National Greenhouse Gas Inventories pp-8-10
& | * EMEP/Corinair Emission Inventory Guidebook — 2002
E o EMEP/Corinair Emission Inventory Guidebook — 2006
L]

EMEP/Corinair Emission Inventory Guidebook — 2007
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Description of the national QA/QC activities

Source

Poland

The national entity — National Emission Centre— which is responsible for preparation of GHG inventories, is also
responsible for coordination and implementing the QA/QC activities. The National Emission Centre is located in the
Institute of Environmental Protection (IEP), and since 2006 included within structure of the National Administrator of
Emission Trading System situated in the Institute.

Each IPCC sector undergoes detail QC procedure which is carried out firstly by the responsible person for the respective
category/subcategory. Further, checks are made by an additional National Emission Centre expert.

Depending on methodology used for emission estimation within categories Tier 1 or Tier 2 check procedures are carried
out. The extended QC procedure for checking the correctness of emissions estimations is used for these categories
where country specific emission factors are established.

Source of activity data used for estimation of GHG emissions and removals come mostly from the Central Statistical
Office (GUS) and Agency of Energy Market (ARE) undergoing internal revision and checking process of published
data.

If necessary specific data are collected from collaborating individual experts and research institutions.

Additionally to QC procedures conducted as part of Tier 1 for all IPCC categories an extended QC procedure is carried
out (Tier 2 methods) for the key categories within such sectors like energy, industrial processes, agriculture and waste.
Source category—specific QC procedures include expert personal reviews of activity and emission factor data, and
methods especially extensively used for the energy sector responsible for majority of CO, emissions in Poland.

As a first part of QA procedures external reviewers from R&D Institutes, Branch Associations, Industrial Chambers,
individual plants as well as independent experts verify the inventory assumptions and results. The direct contact is
initiated for exchanging comments and setting the proper data.

The final approval of Polish GHG inventory is made by the Department Global Environmental Problems and Climate
Change in the Ministry of Environment.

Additional verification for entire inventory results is made using CRF-Reporter as well as NIR files.
For archiving procedures and internal documentation associated with particular aspects of inventory preparation, check
and reporting the Data Management Manual has been elaborated in National Emission Centre.

Annex to
Poland’s

Report

under Art.
3.1.f to the
Decision
280/2004/
EC, Mar

2008
pp. 1-5
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Description of the national QA/QC activities

Source

MS
Romania established a QA/QC Programme based on the UNFCCC and Kyoto Protocol’s provisions related to the GHG | Romania’s
Inventory and the National System, the IPCC 1996 and IPCC GPG 2000 provisions, and to the Governmental Decision | Greenhous
no. 1570/2007 establishing the National System for the estimation of the anthropogenic GHG emissions levels from | e Gas
sources and removals by sinks. The document comprises information on: Inventory
¢ the national authority responsible for the coordination of QA/QC activities 1989-2006
e the objectives of the QA/QC Programme National
¢ the QA/QC Plan Inventory
e the QC procedures Report
e the QA procedures Mar 2008
e the reporting, documenting and archiving procedures pp.33-38
According to the provisions of the Governmental Decision no.1570/2007 establishing the national system, NEPA
represents the competent authority responsible for the coordination of the QA/QC activities under the NGHGI. For this
purpose, NEPA is performing the following activities:
o ensuring that the objectives of the QA/QC programme are established
o developing and regularly updating a QA/QC plan
¢ implementing the QA/QC procedures
o establishing and ensuring the implementation of reporting, documenting and archiving procedures
The QA/QC coordinator is represented by the same person designated to fulfill the tasks of the NGHGI general
coordinator.
The overall objective of the QA/QC programme is to develop the NGHGI in line with the requirements of the IPCC
1996, IPCC GPG 2000 and IPCC GPG 2003 and with the provisions of the Decision 280/2004/EC of the European
Parliament and of the Council and Decision 166/2005/EC of the European Commission.
Romania’s QA/QC plan closely follows the definitions, guidelines and processes presented in Chapter 8 — Quality
Assurance and Quality Control of the IPCC GPG 2000. The QA/QC plan constitutes the heart of the QA/QC
programme. It outlines the current and planned QA/QC activities. The specific QA/QC activities are performed during
all stages of the inventory preparation.
The QA/QC plan will be reviewed periodically if needed and can be modified as appropriate when changes in processes
occur or based on the advice from independent reviewers.
The QA/QC plan is intended to ensure the fulfillment of the GHG Inventory principles in Romania. The objectives of
the plan include:
e applying greater QC effort for key source categories and for those source categories where data and methodological
changes have occurred recently
e periodically checking the validity of all information as changes in reporting, methods of collection or frequency of
data collection occur
e conducting the general procedures outlined in QC procedures (Tier 1) on all parts of the inventory over a complete
exercise
® balancing efforts between development and implementation of QA/QC procedures and continuous improvement of
inventory estimates
o customizing the QC procedures to the resources available and the particular characteristics of Romania’s greenhouse
gas inventory
¢ confirming the national statistical institute and other agencies supplying activity data to NEPA have implemented QC
procedures
Specitic NGHGI data are archived as follows
o electronically — most of the documents
e on paper — the documents specific to the early period of the time series
In order to ensure the security of databases and the confidentiality of the background data, both paper and electronical
data are kept under strict access conditions. Furthermore, electronic data backup activities are undertaken on NEPA’s
-g server with daily frequency during the generation of the official submission and within a three-day interval frequency in
g rest of cases.
é The manager of the archiving system is represented by the same person designated to fulfill the tasks of the NGHGI
general coordinator.
Slovak Hydrometeorological Institute is a company which has build and introduced the quality management system | Slovak
according to the requirements of the EN ISO 9001:2000 standard of conformity for the following activities. Republic
®  Monitoring of the parameters to characterise the actual state of air and waters on the Slovak territory Annual
e Assessment, archiving and interpretation of data and information on the state and regime of air and water Report
®  Providing data and information on the state and regime of air and waters 2008
e Study and description of the atmosphere and hydrosphere phenomena Jan 2008
e  Education and training within the activity of institute. p. 4
Sectoral experts are applying the QA/QC methodology for specific sectors based on their own plans for improvements.
They are yearly collecting the data from relevant providers and processing calculations of emission inventory in the
particular sector. They prepare partial reports with information on quality and reliability of data on activities and
emissions. These partial conclusions serve as a basis to estimate total uncertainties in emission inventories by a
coordinator for uncertainties for all sectors.Complete emission inventories of GHGs are subject to critical review by
.8 | independent experts from the Czech Republic.
E‘ At present a project was completed which aimed at providing software to archive methodological procedures, database
% of input and output data in particular IPCC sectors, including the publishing of information in accordance with

requirements of 20/CP.7.
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Description of the national QA/QC activities

Source

Slovenia

The Republic of Slovenia has not yet fully developed and implemented a QA/QC plan as recommended by IPCC GPG
(2000). The Manual of Procedures has already been elaborated.

Certain data control procedures covered by the Manual of Procedures are already in use in developing inventories. The
items verified are input data at the level of sectoral activity data, the appropriateness of chosen emission factors, the
applied methodology and intermediate and final calculations of emissions where deviations between real life emission
factors and factors as calculated from the CRF table are reviewed.

In 2006 an additional quality control check point was introduced by forwarding assessment of verified emission reports
from installations included in National Allocation Plan to the Statistical Office of the Republic of Slovenia (SORS). The
role of SORS is to compare data from installations included in EU-ETS with data from their reporting system and to
propose, if necessary, correctional measures. Outcome of data consistency checks is used as preliminary information for
the Ministry of the Environment and Spatial Planning to perform on site inspections.

A database is containing all activity data, emission factors and other parameters including description of sources from
1980 on for other pollutants, and from 1986 on for GHG emissions is being established. On defined control points QC
procedures will be included and documented.

Only one peer-review has been performed so far.

Slovenia’s
National
Inventory
Report
2008

Jan 2008
p- 12
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1.6.3 Further improvement of the QA/QC procedures

One of the most important activities for improving the quality of national and EC GHG inventories is
the organisation of workshops and expert meetings under the EC GHG Monitoring Mechanism. In
September 2004 a ‘Workshop on quality control and quality assurance of greenhouse gas inventories
and the establishment of national inventory systems’ was organised. The Workshop facilitated the
exchange of experience of Member States in the implementation of Quality Control (QC) and -
Assurance (QA) procedures and the implementation of the National Inventory System. The workshop
brought together experts from 17 Member States, the European Commission (DG ENV, JRC), EEA,
ETC/ACC and an observer from the UNFCCC secretariat. For details of the workshop see the
workshop report available on the website of the ETA/ACC:
http://air-climate.eionet.eu.int/docs/meetings/040902 GHG MM QAQC_ W S/meeting040902.html

A number of other workshops and expert meetings have been organised in recent years with a focus
on sector-specific quality improvements. Table 1.11 lists the most important workshops.

Table 1.11 Overview of workshops and expert meetings organised under the EC GHG Monitoring Mechamism

Workshop/expert meeting

Date and venue

2nd workshop on data consistency between National GHG inventories and reporting under the
EU ETS

13-14 September 2007, EEA, Copenhagen,
Denmark

Expert meeting on the estimation of CH4 emissions from solid waste disposal sites with the
First Order Decay method

8-9 March 2006, EEA, Copenhagen,
Denmark

Workshop on data consistency between National GHG inventories and reporting under the EU
ETS

9-10 February 2006, EEA, Copenhagen,
Denmark

Training workshop on the use of CRF Reporter for the experts of the European Community

12-13 September 2005, EEA, Copenhagen,
Denmark

EU workshop on uncertainties in greenhouse gas inventories

5-6 September 2005, Helsinki, Finland

Workshop on Inventories and projections of greenhouse gas emissions from waste

2-3 May 2005, EEA, Copenhagen, Denmark

Expert meeting on improving the quality of. greenhouse gas emission inventories for category
4D

21-22 October 2004, JRC, Ispra, Italy

Workshop on quality control and quality assurance of greenhouse gas inventories and the
establishment of national inventory systems

2-3 September 2004, EEA, Copenhagen,
Denmark

Workshop on emissions of greenhouse gases from aviation and navigation

17-18 May 2004, EEA, Copenhagen,
Denmark

Enlargement Training Workshop on Emission Inventory Improvement and Uncertainty
Assessment

27-28 November 2003, JRC, Ispra, Italy

2003/06/24 Workshop on energy balances and energy related GHG emision inventories

24-25 June 2003, EEA, Copenhagen,
Denmark

Workshop on Inventories and Projections of GHG and Ammonia Emissions from Agriculture

27-28 February 2003, EEA, Copenhagen,
Denmark

All the workshop reports are available at the website of the EEA/ETC-ACC: http://air-

climate.eionet.eu.int/meetings/past _html

1.7 Uncertainty evaluation

The EU-15 Tier 1 uncertainty analysis was made on basis of the Tier 1 uncertainty estimates of the
Member States. Uncertainties were estimated for six sectors ‘Stationary fuel combustion’,
‘Transport’, ‘Fugitive emissions’, Industrial processes’, ‘Agriculture’ and ‘Waste’. Within these
sectors the available MS uncertainty estimates were grouped by source categories. Then for each
source category a range of uncertainty estimates was calculated: the lower bound of the range was
calculated by assuming that all uncertainty estimates within a source category are uncorrelated; the
upper bound of estimates was calculated by assuming that all uncertainty estimates within a source
category are correlated. Then a single uncertainty estimate was calculated for each source category
based on the assumption that MS uncertainty estimates are correlated if they use Tier 1 methods
and/or default emission factors. After having calculated the uncertainty estimates for each source
category, the uncertainty estimates for the sectors and for total GHG emissions were calculated.
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Estimation of trend uncertainty: The EC uncertainty estimate is rather complicated due to potential
correlations between MS uncertainties. Therefore, an analytical method, which allows more flexibility
than IPCC Tier 1, was compiled.

Trend in MS n category x was defined as
Trendn,x = En,x(t)'En,x(O) (1)
Where E(t) denotes emissions in the latest inventory year and E(0) emissions in the base year.

Variance for each MS and source category was calculated by using the perceptual uncertainty
estimates reported by MS, and assuming normal distributions. Uncertainties in trends of different MS
and source categories were then calculated using first order approximation of error propagation.

The assumptions of correlation between years (0 and t) and between different MS are important for
the estimation of trend uncertainty. However, there is not enough information about strengths of
different correlations. Effect of correlation was tested both with the analytical method developed, and
by using MC simulation, where Normal distribution was used in all the cases to ensure comparability
with analytical estimates. Table 1.12 presents an example of such comparison made in 2006. The
source category chosen for the example is 4D, N,O emissions from agricultural soils, as this category
has a major effect on inventory uncertainty in most MS. Both the effects of correlations between years
and between Member States were tested.

Table 1.12  Trend uncertainty for EU-15 emissions of N>O from agricultural soils by using different assumptions of correlation
estimated using Monte Carlo simulation

Years correlate | MS correlate | Trend uncertainty
YES YES -27 to +26

YES NO +13

NO YES -294 to +292

NO NO -116 to +115

Note: “YES” denotes full correlation between years or Member States. Trend uncertainty is presented as percentage points.

The results of the comparison revealed that assumption on correlation between years has much larger
effect on trend uncertainty than the assumption on correlation between MS. In the IPCC GPG 2000, it
is suggested to assume that emission factors between years are fully correlated, and activity data are
independent. However, in the EC uncertainty estimate, it is assumed that activity data uncertainties
also correlate to some extent between years, because typically the same data collection methods are
used each year. Therefore, for simplicity, in EC uncertainty estimate it was decided to assume that
emissions between years are fully correlated, even though this may underestimate trend uncertainty to
some extent.

In the example in Table 1.12, uncertainty decreased when correlation between MS was added to the
correlation between years. However, this is not always the case; in another example considering EU-
15 MS estimates for 1Ala CO,, uncertainty was £0.2% when it was assumed that years correlate and
MS estimates are independent. When a correlation between MS was added, the uncertainty decreased
to £0.1%.

Correlation between MS is difficult to quantify, especially in case of trend uncertainty, where
correlation between different MS in different years should also be quantified. Furthermore, effect of
correlation on uncertainty (increasing or decreasing) depends on the direction and magnitude of trend
for each MS and each source category. Therefore, a simple conservative assumption cannot be made.
Therefore, for simplicity, it was assumed in trend uncertainty estimate that MS are independent"”.

In general, the caveats of the method used are the same as in IPCC Tier 1, i.e. the result gives the most
reliable results when uncertainties are small, and it assumes normal distributions even though this

"> When the correlation assumptions were simplified, IPCC Tier 1 method could also have been used
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cannot actually be the case when uncertainties are >100%. However, these issues do not seem to have
any major effect on the results, as can be seen from Table 1.13, where waste sector uncertainties are
presented both with analytical method and Monte Carlo simulation. When uncertainty increases, also
the difference between the two methods increases.

Table 1.13  Comparison of trend uncertainty estimates for EU-15 Waste Sector using the modified Tier 1 method and Monte
Carlo simulation (Tier 2). Trend uncertainty is presented as percentage points

Sector GHG Tier 1 Tier 2

6A. Landfills CHy +12 +12

6B. Wastewater CHy4 +27 -28 to +27
6B. Wastewater N,O +9 +9

6C. Waste incineration CO, +7 +7

6C. Waste incineration CHy4 +23 -23 to +24
6C. Waste incineration N.O +18 +18

Waste Other CHy4 +990 -976 to +993
Total Waste Sector +11 +11

Note: Trend uncertainty is presented as percentage points.

Furthermore, trend uncertainty was calculated as in Equation 1, and the resulting confidence intervals
were divided by base year estimate (best estimate) to obtain the relative change. The results would
have been somewhat different, if trend uncertainty were calculated as in Equation 2:

Trendn,x= [En,x(t)'En,x(O)]/ Enx(o) ()

However, the effect of the choice between Eq 1 and 2 depends also on the direction and magnitude of
trend in different MS, and without further consideration it cannot be stated whether choice of Eq 1
yielded a conservative estimate or not.

Lack of knowledge of different correlations, and many assumptions make the interpretation of EC
trend uncertainty difficult, and therefore it should not be compared with uncertainty estimates of other
countries. However, trend uncertainty calculations are internally consistent, and therefore the results
can be used e.g. to assess which categories are the most important sources of trend uncertainty in the
EC inventory.

Table 1.14 shows the main results of the uncertainty analysis for the EU-15. The lowest level
uncertainty estimates are for stationary fuel combustion (1 %) and transport (3 %), the highest
estimates are for agriculture (48 % - 98 %). For agriculture a range of level uncertainties is provided
depending on the assumption on N,O emissions from soils. The lower bound assumes that all MS
uncertainty estimates of N,O from agricultural soils are uncorrelated, the upper bound assumes that
all uncertainty estimates are correlated. Overall level uncertainty estimates of all EU-15 GHG
emissions is calculated to be between 4.7 % and 9.2 %.

With regard to trend uncertainty estimates the lowest uncertainty estimates are for stationary fuel
combustion (+/- 0.3 percentage points), the highest estimates are for agriculture (9 percentage points).

Overall trend uncertainty of all EU-15 GHG emissions is estimated to be 1 percentage point.

More detailed uncertainty estimates for the source categories are provided in Chapters 3-8.
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Table 1.14

Tier 1 uncertainty estimates of EU-15 GHG emissions

Source category Gas Emissions Emissions Emission | Level uncertainty | Trend uncertainty
1990 2006 " trends 1990- | estimates based | estimates based
2006 on MS uncertainty|on MS uncertainty
estimates estimates

Fuel combustion stationary all 2.461.263 2.397.250 -3% 1% 0,3
Transport all 697.930 877.915 26% 3% 1
Fugitive emissions all 96.554 51.775 -46% 10% 5
Industrial processes all 372.987 327.953 -12% 6% 4
Agriculture all 433.859 386.815 -11%|  57% (48%-98%) 9
Waste all 174.548 107.062 -39% 19% 9
Total all 4.243.821 4.151.079 -2%| 5.4% (4.7%-9.2%) 1

Note: Emissions are in Gg CO, equivalents; trend uncertainty is presented as percentage points.

1) The sum of the source category emissions may not be the total sector emissions because uncertainty estimates are not available for all
source categories.

2) Includes for some Spain and Greece 2004 data and for Belgium and Germany 2003 data

In September 2005 a workshop on uncertainties in greenhouse gas inventories was organised in
Helsinki (Finland). The aim of the workshop was to share information and experience on uncertainty
assessment, to discuss needs for further guidance, and to improve comparability of uncertainty
estimates across different Member States. The main objectives were to help Member States to
compile/improve uncertainty estimates and to help develop the uncertainty assessment of the EC
inventory. The workshop brought together experts from 16 Member States, the European Commission
(DG ENV, JRC), ETC-ACC, as well as from Norway and Russia. UNFCCC secretariat sent their
statement in a written form to the workshop. The workshop produced recommendations on the
following topics: a) EC Uncertainty assessment and implications on Member State uncertainty
assessment and b) Uncertainty assessment at Member State level (see workshop report http://air-
climate.eionet.eu.int/meetings/past_html).

The relevant recommendations with regard to the EC uncertainty assessment and implications on MS
uncertainty assessment were:

1. Level of detail of EC uncertainty assessment
e  Aggregation of the EC uncertainty should be made to the level where most MS can be combined

2. Method and assumptions to be used to combine uncertainties at the EC level

e Tier 1 is appropriate for EC estimate, but Tier 2 can be used for certain categories and for trend

¢ No gap filling of uncertainties should be made

e  "Rule" for correlations between MS in different sectors: default methods correlate unless there is
a good reason to assume uncorrelated data

3. Improving EC uncertainty estimate

e Trend and LULUCF uncertainty should be included (feedback from the UNFCCC review
process). These could not be included because of significant gaps in Member States' information.

e In EC uncertainty estimate, data provided by MS will be used taking into account MS
contributions to the total uncertainty

e Feedback from EC to MS is important - e.g. are uncertainty estimates low or high compared to
other MS and related to problems with EC inventory compilation.

4. Timing of EC uncertainty estimate

e Recent year estimate and 1990 estimate needed next year

e  Uncertainty estimate of the EC will be carried out annually - information from MS should be
available

Tables 1.15 (EU-15) and 1.16 (new MS) give an overview of information provided by Member States
on uncertainty estimates in their national inventory reports 2006, 2007 or 2008 and presents
summarised results of these estimates. For some Member States, either a national inventory report
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was available, which did not include quantitative uncertainty analysis, or no national inventory report
was available at all.
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Table 1.15 Overview of uncertainty estimates available from EU-15 Member States
Member State Austria Belgium Denmark Finland France Germany Greece
NIR NIR, March
Uncerainty table NIR ’
o Apr 2008, pp.46- [NIR Apr 2008, pp. 17- _ao |2007, pp. 53-56NIR Apr 2008 , .
Citation 54 23+ Uncertainty Table +NIR Apr 2008 | Apr 2008, pp. 30-32 + uncertainty op. 88-91 Uncertainty Table
pp.51-54
table
Method used Tier 1, Tier 2 Tier 1 Tier 1 Tier 1, Tier 2 Tier 1 Tier 1 Tier 1
Documentation in NIR Yes (almost):
(according to Table Yes (Annex 6) Yes Yes Yes (Annex 1) Yes Annex 7 ' Yes
6.1/6.2 of GPG)
emissions: 1990, emissions: 2006:
emissions: 2006; | emissions: 2005and| . . | 2006; trends: BY- emissions: | emissions: RV
Years and sectors trends: 1990-2006;] 2006; trends: BY- e@ﬁ;'giz%%?’ 2006; almost all 2006; trends: 2006; all trer;c:hi:t i(I)IOGY
included almost all 2005 and BY-2006; all cate oriesy categories 1990-2006; all | categories i .
categories (e. L.) | all categories, (e. L.) 9 categories (iL) categories
(>99%)
Uncertainty (%) Tier 1| Tier2 Tier 1 Tier 1 (i. L) Ii'e[ ; (TeierLz) Tier 1 Tier 1 Tier 1
o i.L.:4.8% e.
co, 2.9% L-35%
o i.L.:31.9% e.
CH 24% L. 37.9%
o i.L.:81.8 e.
N0 50% L. 81.8%
: 0 i.L.:127.2%
F-gases 48% o L 127 2%
1990: -
2005: 7.7% 2006: | 10%/+10% |i.L.:22% . i.L.:10%
0, 0, 0 0
Total 38% | 5.3% 2006:7.6% 57% 50.1% 2006: L.:17.6% 12.5% e.L.:9.3%
0%/+0%
Uncertainty intrend (%) | Tier1 | Tier2 Ter1(.Ly | Hert| Ter2 Tier 1 Tier 1 Tier 1
(i.L)| (eL)
co, +2.5 % points
CH, +10.1% points
N,O +15% points
F-gases +65% points
1990-2005: 3.4% ! i.L:45% e. i.L.:11.6%
0, 0, 0, 0, 0,
Total 23% | 2.3% 1990-2006: 2.5% 2.6%points | 16.7% | 0/20% L:31% o L 1%
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Nether-

Member State Ireland Italy Luxem-bourg Portugal Spain Sweden United Kingdom
NIR Apr
Citati 'Il'Janl;‘:riall:l]Ité z(l)\lolgR Maéz Uncertainty table | ™ §(3)03?7 + | NIR Apr 2008, | NIR Apr 2008, A 20';'5 35 NIR Apr 2008 pp. 65-66 +
ftation Apr 2008, » PP- neeriainty fable Uncertainty|  pp.13-15 Sec. 1.7 or P Uncertainty Table
33 37
pp. 16-22 Table
Method used Tier 1 Tier1 Tier1 Tier 1 Tier1 Tier 1 Tier 1 Tier 1, Tier 2
Documentation
in NIR )
(according to Yes VES Yes Yes No Yes: Table AT.1 Annex 2 Yes, Annex 7
Table 6.1/6.2 of (Annex ) and A7.2
GPG)
emissions: | emissions: emissions: 2006 emissions: emissions and emissios: 2004, | emissions: 1990
Years and |2006; trend:|2006; trend: trend: BY:2006" 2006; trend: trends : BY- 2005; trend: BY-|  and 2006; emissions: 2006. trend: BY -
sectors 1990-2006;| BY-2006; ’ ’ 11990-2006; ; 2004: BY-2005;| trends: 1990- ' e
. allmost all 2006; all . 2006, all categories
included all all ! all . |all categories (e.|  2006; all
. . categories .| categories (i.L.) ;
categories | categories categories L) categories (e.
. ' ' ' . ' ) . . Tier 2 (incl.
0,
Uncertainty (%)| Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 LULUCF)
co i.L:1.7% i.L.:2.5%;| 1990:8.2% 2.4% (1990) 19% (1990)
2 e.L.:1.2% e.L.:2% | 2006:4.5% 2.3% (2006) 2% (2006)
CH i.L.:2.1% i.L.:17%; | 1990: 28.3% 2.8% (1990) 26% (1990)
4 e.L.:2.1% e.L.:17% | 2006:23.0% 2.0% (2006) 22% (2006)
N.O i.L:5.7;e. i.L.:43%; | 1990: 111.6% 5.3 % (1990) 173% (1990)
z L..5.6% e.L.:43% | 2006: 102.0% 5.2% (2006) 231% (2006)
(1990 and
F-qases i.L.:0.2% i. L.: 32%; 1990: ? 0.2% (1990) 2006) HFC 15%
9 e.L.:0.2% e.L.:32% | 2006: 64.8% 0.4% (2006) PFC 6%
SF6 24%
Total i.L.:6.3% [ i.L.:8.6% 6.8 i.L.:4.3%;| 1990:12.9% | 2004:12.2% | 6.5%(1990) |i.L.:15.9% e.| 15% (1990)
e.L:6.1%|e. L:3.2% on e.L.:4.1%| 2006:9.9% 2005:10.9% | 6.0% (2006) L.:15.8% 14% (2006)
U";g::'g}‘; M Tier 1 Tier 1 Tier 1 Tier1 (i.L)|  Tier Tier 1 Tier 1 Tier 1 Tier 2
0
i.L.:2.1%; o
Co, o L 1.8% 3 % points -8.810-3.8
i.L.:1.8%; o
CH, e L:18% 10 % points -56 to -48
i.L.:2.5%; o
N,0 o L:26% 16 % points -59to0 -27
HFC -34 to 0%
i.L.:0.2%; o PFC -81to -
Fgases 1o L02% 8 % points 7%  SF6-40
to -21%
i.L.:3.7%; | i.L:7.9% 0 o o BY-2004: 10.6% o i.L.:2.7%;e.L.:
Total 1 ¢ L:36% | e.L:26% 7% $%points | 142% gy o005 1230 2% 2.7% 18.310-131
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Table 1.16

Overview of uncertainty estimates available from new Member States

2006: 76.2%

Member State [ Bulgaria Cyprus Czech. Estonia Hungary Latvia Lithuania | Malta Poland Romania Slovakia Slovenia
Republic
Uncertainty
Uncertainty NIR, March | NIR Apr 2008 pp. Annex 8, NIR Apr 2008, p. 23] Short NIR, Uncertainty Table and
Citation Table + NIR pp.| 2008, pp. 11- 2327 + Uncertainty | + Uncertainty table NR Ap1r82008‘ Dec 2007, p. 16 assessmentof the] ~ Direct Uncertainty Table N‘R1290a0:é/;?1rnze?<07& P
29-34 12 Uncertainty Table Analysis P 2006 inventory |Cc
n
Method used Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1
= -
inNIR Yes: Annex 2 for
(according to Yes No Yes Yes (extra table) Yes es‘zogze();) o Yes Yes Yes Yes
Table 6.1/6.2 of| '
GPG
emissions: no
1990-2006; | emissions: 2006; emissions: 2006; | emissions: 2006; emissions: | emissions 1990 .
Years and issi ' : issi y ' - : -
emisions: 2005 . 1990- [renc: 190- 2006, emissions: 1990; | MSS1O"S: 2006 | er 400 9006 rends: BY-2006, | US| emissions: 2006 ;| 2006; renc: | and 2008; ren: | ETSIONS: 1966, 2006
sectors BY-2006; all . N trend: BY-2006; all tainty . § trend: 1968-2006; all
. N 2006; most | all categories (e. |  all categories N almost all allmost all all sources 1989 to 2006;|1990-2006; almos! X
included categories (e. L.) N categories (e. L) X N asses N N categories
categories L) categories (e. L.) | categories (e. L.) sment all categories |  all categories
(with LULUCF)
Uncertainty (%) Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 (i. L.) Tier 1
CO, 2-4% 3.5% 1.7% 8.0%
CH, 15-25% 17% 3% 20.1%
N0 80-90% 28% 7.7% 47.7%
F.gases HFC43.7% PFC
9 20%  SF6 100%
1990: 14.1% ) - Crane . | e L:89% (1986) and
Total 13.3% 2005: 13% 6.2% i 4‘;‘;;" el 5% 5% 8.4% & t;g;ﬂf’ ' 12%%% 116227:; 7.0% (2006); i. L.: 9.9%
2006: 1.4% ° 99970 -7 1(1986) and 11.3% (2006)
Uncertainty in . . . . . .
trend (%) Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 (. L.) Tier 1
2005:6.9% ,
co. 2006: 6.5% 15%
2005: 1.7% .
CH 2006: 6.5% T
2005: 16.1%
N0 9
: 2006:6.5% 1%
HFC's
F-gases 2005: 0.5%
2006:6.5%
o
1990: 21.1% e L.:4.4%;i. 0
Total 3.9% 2005: 49% 3.1% 2.4% 2.3% 1.9% L 115% 7.8% 6%
N b
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1.8 General assessment of the completeness

1.8.1 Completeness of Member States’ submissions

The EC GHG inventory is compiled on the basis of the inventories of the EC Member States.
Therefore, the completeness of the EC inventory depends on the completeness of the Member States’
submissions.

Tables 1.17 and 1.18 summarise timeliness and completeness of the Member States’ submissions in
2008. It shows that GHG inventories for 2006 were submitted by all 27 Member States. All Member
States submitted all or almost all tables (i.e. more than 90 %) of the CRF tables for 1990-2006. The
completeness of national submissions with regard to individual CRF tables can be found in the status
reports in Annex 3.

Table 1.17  Date of latest submission or update, years covered and CRF tables available from EU-15 Member States in 2008

MS Submission Latest data | CRF New Official XML | NIR
dates available Tables” LULUCF file (version)
tables
Austria 15 Jan 2008 2006 All 1990-2006 3.2.0 15 Jan 2008
(short NIR)
14 Mar 2008 2006 All 1990-2006 3.2.0 14 Mar 2008
15 Apr 2008 2006 All 1990-2006 3.2.0 15 Apr 2008
Belgium 15 Jan 2008 2006 All 1990-2006 3.2.0 -
18 Mar 2008 2006 All 1990-2006 3.2.0 14 Mar 2008
- - - - - 16 Apr 2008
Denmark 15 Jan 2008 2006 All 1990-2006 3.2.0 15 Jan 2008
(short NIR)
14 Mar 2008 2006 All 1990-2006 3.2.0 14 Mar 2008
15 Apr 2008 2006 All 1990-2006 3.2.0 15 Apr 2008
Finland 11 Jan 2008 2006 All 1990-2006 321 15 Jan 2008
14 Mar 2008 2006 All 1990-2006 3.2.1 14 Mar 2008
1 Apr 2008 2006 All 1990-2006 321 -
11 Apr 2008 2006 All 1990-2006 3.2.1 11 Apr 2008
France 15 Jan 2008 2006 All 1990-2006 3.2.1 -
14 Mar 2008 2006 All 1990-2006 3.2.1 14 Mar 2008
18 Mar 2008 2006 All (Kyoto) 1990-2006 3.2.1 -
Germany 12 Feb 2008 2006 All 1990-2006 3.2.0 Mar 2008
13 May 2008 - - - - 13 May 2008
Greece 19 Mar 2008 2006 All 1990-2006 - -
1 Apr 2008 2006 All 1990-2006 321 -
7 Apr 2008 2006 All 1990-2006 3.2.1 14 Apr 2008
Ireland 15 Jan 2008 2006 All 1990-2006 321 -
14 Mar 2008 2006 All 1990-2006 3.2.1 14 Mar 2008
Italy 17 Mar 2008 2006 All 1990-2006 321 -
16 Apr 2008 2006 All 1990-2006 321 16 Apr 2008
Luxembourg 21 Jan 2008 2006 All 1990-2006 3.2.0 -
23 Apr 2008 2006 All 1990-2006 321
Netherlands 15 Jan 2008 2006 All 1990-2006 3.2.0 15 Jan 2008
15 Mar 2008 2006 All 1990-2006 321 15 Mar 2008
15 Apr 2008 2006 All 1990-2006 321 15 Apr 2008
Portugal 15 Jan 2008 2006 All 2006 - -
13 Feb 2008 2006 All 1990-2006 321 19 Feb 2008
(short NIR)
19 Mar 2008 2006 All 1990-2006 321 -
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MS Submission Latest data | CRF New Official XML | NIR
dates available Tables” LULUCF file (version)
tables
24 Apr 2008 2006 All 1990-2006 3.2.1 24 Apr 2008
20 May 2008 2006 All 1990-2006 3.2.1 20 May 2008
Spain 13 Mar 2008 2006 All 1990-2006 3.2.0 13 Mar 2008
(Spanish)
22 Apr 2008 2006 All 1990-2006 3.2.0 22 Apr 2008
(Spanish)
Sweden 14 Jan 2008 2006 All 1990-2006 3.2.0 14 Jan 2008
14 Apr 2008 2006 All 1990-2006 3.2.0 14 Apr 2008
United Kingdom 15 Jan 2008 2006 All (incl. 1990-2006 3.2.0 -
CDs and
OTs)
21 Feb 2008 2006 All  (excl. 1990-2006 3.2.0 -
CDs and
OTs)
14 Mar 2008 2006 All  (excl. 1990-2006 3.2.0 14 Mar 2008
CDs and
OTs)
15 Apr 2008 2006 All (incl. 1990-2006 3.2.0 15 Apr 2008
CDs and
OTs)

(")  All=all or almost all (approx. more than 90 %) of the CRF tables; Limited = Sectoral Report Tables, Table 1 A(a), Summary 1A,

Summary 3 (see Annex 3 for more details).

Table 1.18  Date of latest submission or update, years covered and CRF tables available from new Member States in 2008
MS Submission Latest data | CRF New Official XML | NIR
dates available Tables” LULUCF file (version)
tables
Bulgaria 15 Jan 2008 2006 All 1988-2006 3.2.0 15 Jan 2008
(short NIR)
19 Mar 2008 2006 All 1988-2006 3.2.0 19 Mar 2008
R - - - - 31 Mar 2008
14 Apr 2008 2006 All 1988-2006 3.2.0 14 Apr 2008
Cyprus 31 Mar 2008 2006 All 2005-2006 - -
4 Apr 2008 2006 All 1990-2006 3.2.0 2 Apr 2008
Czech Republic 16 Jan 2008 2006 All 1990-2006 3.2.0 21 Mar 2008
9 Apr 2008 2006 All 1990-2006 3.2.1 9 Apr 2008
Estonia 15 Jan 2008 2006 All 1990-2006 3.2.0 15 Jan 2008
14 Mar 2008 2006 All 1990-2006 3.2.0 14 Mar 2008
15 May 2008 2006 All 1990-2006 3.2.0
Hungary 16 Jan 2008 2006 All 1985-2006 3.2.0 15 Jan 2008
(draft NIR)
14 Mar 2008 2006 All 1985-2006 322 14 Mar 2008
14 Apr 2008 2006 All 1985-2006 322 14 Apr 2008
Latvia 9 Jan 2008 2006 All 1990-2006 3.2.0 9 Jan 2008 (draft
NIR)
14 Mar 2008 2006 All 1990-2006 3.2.0 14 Mar 2008
15 Apr 2008 2006 All 1990-2006 3.2.0 15 Apr 2008
Lithuania 15 Jan 2008 2006 All 1990-2006 InterReporter 15 Jan 08
3.2.1
19 Mar 2008 2006 All 1990-2006 3.2.1 -
Malta 16 Jan 2008 2006 All 1990-2006 3.2.0 -
18 Mar 2008 2006 All 1990-2006 3.2.0 18 Mar 2008
6 May 2008 2006 All 1990-2006 3.2.0 6 May 2008
Poland 6 Mar 2008 2006 All 2006 - 15 Jan 2008
(short NIR)
14 Mar 2008 - - - 3.2.1 -
27 Mar 2008 2006 All 1988-2006 3.2.1 -
21 Apr 2008 2006 All 1988-2006 - -
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MS Submission Latest data | CRF New Official XML | NIR
dates available Tables” LULUCF file (version)
tables
20 May 2008 2006 All 1988-2006 3.2.1 20 May 2008
Romania 15 Jan 2008 2006 All 1989-2006 3.2.1 -
15 Mar 2008 2006 All 1989-2006 3.2.1 15 Mar 2008
15 Apr 2008 2006 All 1989-2006 3.2.1 15 Apr 2008
Slovakia 15 Jan 2008 2006 All 1990-2006 3.2.1 15 Jan 2008
(short NIR)
- - - - - 15 Mar 2008
15 Apr 2008 2006 All 1990-2006 3.2.1 15 Apr 2008
Slovenia 15 Jan 2008 2006 All 1986-2006 3.2.0 15 Jan 2008
(short NIR)
13 Mar 2008 2006 All 1986-2006 3.2.1 13 Mar 2008
15 Apr 2008 2006 All 1986-2006 3.2.1 15 Apr 2008

e All = all or almost all (approx. more than 90 %) of the CRF tables; Limited = Sectoral Report Tables, Table 1A(a), Summary 1A,
Summary 3 (see Annex 3 for more details).

1.8.2 Data gaps and gap-filling

The EC GHG inventory is compiled by using the inventory submissions of the EC Member States. If a
Member State does not submit all data required for the compilation of the EC inventory by 15 March
of a reporting year, the Commission prepares estimates for data missing for that Member State. In the
following cases gap filling is made:

¢ To complete specific years in the GHG inventory time-series for a specific Member State

- for the most recent inventory year(s);
- for the base year;
- for some years of the time series from 1990 to the most recent year.

e To complete individual source categories for individual Member States that did not estimate
specific source categories for any year of the inventory time series and reported ‘NE’. Gap filling
methods are used for major gaps when it is highly certain that emissions from these source
categories exist in the Member States concerned;

e To provide complete CRF background data tables for the European Community when some
Member States only provided CRF sectoral and summary tables. (In this case, the gap filling
methods are used to further disaggregate the emission estimates provided by Member States.)

e To enable the presentation of consistent trends for the EC.

For data gaps in Member States’ inventory submissions, the following procedure is applied by the
ETC/ACC in accordance with the implementing provisions under Council Decision No 280/2004/EC
for missing emission data:

e If a consistent time series of reported estimates for the relevant source category is available from
the Member State for previous years that has not been subject to adjustments under Article 5.2 of
the Kyoto Protocol, extrapolation of this time series is used to obtain the emission estimate. As
far as CO, emissions from the energy sector are concerned, extrapolation of emissions should be
based on the percentage change of Eurostat CO, emission estimates if appropriate.

¢ If the estimate for the relevant source category was subject to adjustments under Article 5.2 of the
Kyoto Protocol in previous years and the Member State has not submitted a revised estimate, the
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basic adjustment method used by the expert review team as provided in the ‘Technical guidance
on methodologies for adjustments under Article 5.2 of the Kyoto Protocol’ ('*) is used without
application of the conservativeness factor.

e If a consistent time series of reported estimates for the relevant source category is not available
and if the source category has not been subject to adjustments under Article 5.2 of the Kyoto
Protocol, the estimation should be based on the methodological guidance provided in the
“Technical guidance on methodologies for adjustments under Article 5.2 of the Kyoto Protocol’
without application of the conservativeness factor.

e The Commission prepares the estimates by 31 March of the reporting year, following
consultation with the Member State concerned, and communicates the estimates to the other
Member States. The Member State concerned shall use the estimates referred to for its national
submission to the UNFCCC to ensure consistency between the Community inventory and
Member States’ inventories.

The methods used for gap filling include interpolation, extrapolation and clustering. These methods
are consistent with the adjustment methods dscribed in UNFCCC Adjustment Guidelines (Table 1)
and in the IPCC GPG 2000."

Gap filling in GHG inventory submissions 2008

For the EC Member States 2006 F-gas estimates are missing from Cyprus, Estonia and Malta (Table
1.19). Member States affected by gap filling have the opportunity to provide feedback and
incorporated the estimates in their national submissions.

Table 1.19  Overview of missing data by April 2008

Member State | HFCs PFCs SF,
Cyprus 1990-2006 1990-2006
Estonia 1990-2006

Malta 1990-2006 1990-2006 1990-2006

On the basis of the general approaches mentioned above the following concrete methodologies were
used for each sector/gas:

'S ETC ACC technical note on gap filling procedures , December 2006
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Estimates at the beginning or at the end of a time series
Fuel combustion related GHG emissions (CO,, CHy, N,O of sector 1A):
The percentage change from Eurostat CO, emission estimates was used for extrapolation, where available
If there were no Eurostat CO, emission estimates available linear trend extrapolation was used.
Other sectors:

Linear trend extrapolation was used, where no striking dips or jumps in the time series were identified. In general the trend extrapolation was made
on basis of the time series 2000-2004.

Previous year values were used where striking dips or jumps in the time series were identified.
Estimates for years within a time series
Linear interpolation between the years available was used
Estimates if no time series is available (only relevant for fluorinated gases):
HFCs:

Emissions were estimated for 2F1 'Refrigeration and air conditioning equipment' on basis of average per capita emissions of either a set of similar
countries (if available) or on basis of one single country (if a set of similar countries was not available). Population data was used from Eurostat.
PFCs:
It was checked if aluminum production occurs in the relevant countries, which was not the case. For other PFC emissions no estimates were
prepared because of lack of data.
SF6:
Emissions were estimated for 2F7 'Electrical equipment' on basis of average emissions per electricity consumption of either a set of similar countries

(if available) or on basis of one single country (if a set of similar countries was not available). Data on electricity consumption was used from
Eurostat.

The following country-specific methods for gap filling were used:

Malta
HFC

Emissions estimated on basis of average per capita emissions of ES, GR, IT and PT for 2F1 'Refrigeration and air conditioning equipment' for 1990-
2006

SFe

Emissions estimated on basis of average emissions per electricity consumption of ES, GR, IT and PT for 2F8 'Electrical equipment’ for 1990-2005
and extrapolated to 2006

Note that all estimates which were derived from the gap filling approaches described above are
marked grey in the tables of the next chapter.

1.8.3 Data basis of the European Community greenhouse gas inventory
The 2008 EC GHG inventory data consist of:

e the GHG submissions of the Member States to the Commission in 2008;

e previous GHG submissions, in cases where Member States did not provide the complete time
series for each gas in 2008;

* emission estimates derived from data gap-filling in cases where no data were available for a
specific gas and year (used only in few cases).

Tables 1.20 to 1.23 show the data basis of the 2008 EC GHG inventory. Values in white cells without
a frame are data provided by Member States in 2008 in the CRF Table Summary 1.A. Framed cells
indicate that the emission data has been taken from the EC GHG inventory 2007. Shaded values are
derived from gap-filling. ‘NE’ (‘not estimated’) indicates that data is not available and that no gap-
filling has been made.
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Table 1.20

Data basis of CO; emissions excluding LULUCF (Tg)

gfat":embe’ 1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Austria 62 64 67 67 67 66 66 70 72 78 78 80 77
Belgium 119 124 128 122 128 123 124 124 123 127 127 123 119
Denmark 53 61 74 64 60 58 53 55 54 59 54 50 58
Finland 57 58 64 63 59 59 57 62 65 72 68 57 68
France 393 389 402 396 416 406 403 409 401 408 412 416 404
Germany 1,032 921 943 913 906 880 883 901 887 901 900 877 880
Greece 82 87 89 94 99 98 104 106 106 110 110 110 110
Ireland 33 35 37 39 41 42 45 47 46 45 46 48 47
Italy 435 446 439 444 455 460 464 470 472 488 491 492 488!
Luxembourg 12 9 9 9 8 9 9 9 10 11 12 12 12
Netherlands 159 171 178 171 173 168 170 175 176 180 181 176 172
Portugal 43 53 50 54 58 65 64 65 69 64 66 69 64
Spain 229 256 243 263 271 296 308 312 331 335 352 368 360
Sweden 56 58 62 57 57 55 53 54 55 56 55 53 52
United Kingdom 588 547 568 545 548 538 547 558 542 554 555 556 555
EU-15 3,353 3,277 3,355 3,301 3,347 3,321 3,349 3,418 3,409 3,488 3,508 3,486 3,466
Bulgaria 86 66 65 63 55 51 50 52 49 54 53 54 55
Cyprus 5 6 6 6 6 6 7 7 7 7 8 8 8
Czech Republic 164 131 138 132 124 120 127 128 125 126 127 126 128
Estonia 36 18 19 18 17 16 15 15 15 17 17 16 16
Hungary 73 62 63 62 61 61 59 61 59 62 60 62 60
Latvia 19 9 9 9 8 8 7 7 7 8 8 8 8
Lithuania 36 15 16 15 16 13 12 13 13 13 14 14 15
Malta 2 2 2 2 2 2 2 2 2 3 3 3 3
Poland 369 366 375 369 341 329 320 317 306 317 317 318 331
Romania 172 130 135 121 107 92 95 100 106 111 112 106 111
Slovakia 62 44 42 41 42 41 40 42 40 41 41 41 40
Slovenia 15 15 16 16 16 15 15 16 16 16 16 17 17
EU-27 4,392 4,141 4,242 4,154 4,142 4,076 4,100 4,179 4,155 4,263 4,283 4,258 4,258

Note: Values in white cells without a frame are data provided by Member States in 2008 in the CRF Table Summary 1.A. Framed cells
indicate that the emission data has been taken from the EC GHG inventory 2007. Shaded values are or will be derived from gap-

filling. ‘NE’ (‘not estimated’) indicates that data is not available and that no gap-filling has been made.

Table 1.21  Data basis of CH4 emissions in CO; equivalents (Tg)
gtca :\2 ember 1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Austria 9 9 8 8 8 8 8 8 7 7 7 7 7
Belgium 10 10 10 9 9 9 9 8 8 8 7 7 7
Denmark 6 6 6 6 6 6 6 6 6 6 6 6 6
Finland 6 6 6 6 6 6 5 5 5 5 5 4 5
France 70 70 70 67 66 66 65 64 62 61 59 58 57
Germany 99 81 78 75 69 69 65 61 58 54 50 48 46
Greece 9 9 9 9 9 9 9 8 8 8 8 8 8
Ireland 13 14 14 14 14 14 14 13 13 14 13 13 13|
Italy 42 44 44 45 44 44 44 43 42 41 40 40 38
Luxembourg 0 0 0 0 0 0 0 0 0 0 0 0 0
Netherlands 25 24 23 22 21 20 19 19 18 18 17 17 16
Portugal 10 11 11 12 12 12 12 12 12 13 12 12 12
Spain 28 31 32 34 35 35 36 37 37 38 38 38 38
Sweden 7 7 7 7 6 6 6 6 6 6 6 6 6
United Kingdom 103 90 88 83 78 73 68 62 59 53 51 49 49
EU-15 439 413 407 395 385 377 366 353 343 331 320 314 308|
Bulgaria 20 16 15 14 14 13 13 12 12 13 13 12 11
Cyprus 1 1 1 1 1 1 1 1 1 1 1 1 1
Czech Republic 19 14 14 13 13 12 12 12 12 12 12 12 12
Estonia 3 2 2 2 2 2 2 2 2 2 2 2 2
Hungary 9 8 8 8 8 8 8 8 8 8 8 8 8|
Latvia 4 2 2 2 2 2 2 2 2 2 2 2 2|
Lithuania 6 4 4 4 4 3 3 3 3 3 3 3 3
Malta 0 0 0 0 0 0 0 0 0 0 0 0 0
Poland 50 46 45 46 45 44 41 40 39 40 39 39 40
Romania 45 34 34 30 28 27 28 28 29 30 29 29 29
Slovakia 5 5 5 5 5 5 5 5 5 5 5 5 5
Slovenia 2 2 2 2 2 2 2 2 2 2 2 2 2
EU-27 603 546 539 522 508 497 484 469 459 449 436 429 424

Note: Values in white cells without a frame are data provided by Member States in 2008 in the CRF Table Summary 1.A. Framed cells
indicate that the emission data has been taken from the EC GHG inventory 2007. Shaded values are or will be derived from gap-

filling. ‘NE’ (‘not estimated’) indicates that data is not available and that no gap-filling has been made.
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Table 1.22

Data basis of N>O emissions in CO; equivalents (Tg)

gfat":embe’ 1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Austria 7 7 7 7 7 7 7 6 6 6 6 6 6
Belgium 11 12 12 12 12 12 12 11 11 10 10 10 9
Denmark 11 9 9 9 9 9 8 8 8 8 7 7 7
Finland 8 7 7 7 7 7 7 7 7 7 7 7 7
France 94 91 92 93 86 79 78 76 74 71 69 68 66
Germany 85 78 79 76 62 59 59 60 60 62 65 66 63
Greece 12 11 11 11 11 11 11 11 11 11 11 10 10
Ireland 9 10 10 10 10 11 10 10 9 9 9 9 8
Italy 38 39 39 40 40 41 41 41 41 40 £ 40 35
Luxembourg 0 1 1 1 1 1 1 1 1 1 1 1 1
Netherlands 20 21 21 21 21 20 19 18 17 17 17 17 17
Portugal 6 6 6 6 6 6 6 6 6 6 6 6 6
Spain 28 27 30 29 30 32 33 31 31 32 31 30 30
Sweden 9 8 9 8 9 8 8 8 8 8 8 8 8
United Kingdom 64 53 53 55 54 44 43 41 40 40 40 40 38
EU-15 200 379 385 384 365 345 343 336 328 328 328 324 311
Bulgaria 11 6 6 5 4 5 5 5 4 4 4 4 4
Cyprus 1 1 1 1 1 1 1 1 1 1 1 1 1
Czech Republic 12 8 8 8 8 8 8 8 8 7 8 8 7
Estonia 2 1 1 1 1 1 1 1 1 1 1 1 1
Hungary 15 9 10 9 10 9 10 10 9 9 10 10 10
Latvia 4 1 1 1 1 1 1 1 1 1 1 2 2|
Lithuania 7 3 4 4 4 4 4 4 5 5 5 5 5
Malta 0 0 0 0 0 0 0 0 0 0 0 0 0
Poland 37 31 30 30 30 29 29 29 28 28 28 28 30
Romania 29 19 19 18 16 16 15 15 15 15 17 17 16
Slovakia 6 4 4 4 4 3 4 4 4 4 4 4 4
Slovenia 1 1 1 1 1 1 1 1 1 1 1 1 1
EU-27 525 464 470 468 445 23 422 416 405 405 409 404 392

Note: Values in white cells without a frame are data provided by Member States in 2008 in the CRF Table Summary 1.A. Framed cells
indicate that the emission data has been taken from the EC GHG inventory 2007. Shaded values are or will be derived from gap-

filling. ‘NE’ (‘not estimated’) indicates that data is not available and that no gap-filling has been made.
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Table 1.23  Data basis of actual HFCs, PFCs and SF¢ emissions in CO; equivalents (Gg)

l\slltt:l:;ber 1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
HFC 23 267 347 427 495 542 596 694 781 863 897 908 858
Austria PFC 1,079 69 66 97 45 64 72 82 87 102 126 125 136
SFe 503 1,139 1,218 1,120 908 684 633 637 641 594 513 286 480
HFC 439 439 527 639 779 817 952 1,083 1,303 1,466 1,508 1,494 1,595
Belgium PFC 2,434 2,335 2,220 1,224 686 348 361 223 82 209 306 141 152
SFg 1,662 2,205 2,121 526 271 122 112 129 112 100 84 84 75
HFC IANE,NO 218 329 324 411 503 605 647 672 695 749 805 835
Denmark PFC IANE,NO 1 2 4 9 12 18 22 22 19 16 14 16
SFg 44 107 61 73 59 65 59 30 25 31 33 22 36
HFC 0 29 77 168 245 319 502 657 463 652 695 864 748
Finland PFC 0 0 0 0 0 28 22 20 13 15 12 10 15
SFe 94 69 72 76 53 52 51 55 51 42 23 20 40
HFC 3,657 3,249 5,287 5,644 5,860 6,698 7,681 8,356 9,444 10,696 11,516 12,404 13,383
France PFC 4,293 2,562 2,338 2,425 2,846 3,529 2,487 2,191 3,477 3,164 2,266 1,714 1,694
SFe 2,022 2,244 2,286 2,214 2,331 2,020 1,848 1,487 1,329 1,326 1,491 1,321 1,194
HFC 4,369 6,472 5,853 6,384 6,951 7,192 6,469 7,878 8,542 8,381 8,669 9,362 9,815
Germany PFC 2,708 1,750 1,714 1,369 1,473 1,243 786 723 795 858 830 718 582
SFe 4,785 7,220 6,929 6,903 6,701 5,310 5,078 4,898 4,197 4,311 4,486 4,734 5,333
HFC 935 3,337 3,929 4,247 4,741 5,564 4,486 4,150 4,369 4,286 4,373 4,580 4,648
Greece PFC 258 83 72 165 204 132 148 91 88 7 72 72 71
SFe 3 4 4 4 4 4 4 4 4 4 4 4 4
HFC 1 45 76 132 191 197 230 251 277 350 386 435 506
Ireland PFC 0 75 103 131 62 196 305 296 212 229 182 168 148
SFg 35 83 102 132 94 69 56 69 70 119 67 96 69
HFC 351 671 450 756 1,182 1,524 1,986 2,550 3,100 3,796 4,515 5,267 5,932
Italy PFC 1,808 491 243 252 270 258 346 451 424 498 350 361 282
SFe 333 601 683 729 605 405 493 795 738 465 492 460 390
HFC 14 14 20 26 31 37 43 51 59 67 75 83 87|
Luxembourg |PFC NANNO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO
SFe 3 3 3 3 3 3 4 4 4 4 4 4 4
HFC 4,432 6,020 7,678 8,300 9,341 4,859 3,824 1,469 1,541 1,379 1,511 1,353 1,559
Netherlands |PFC 2,264 1,938 2,155 2,344 1,829 1,472 1,582 1,489 2,187 621 286 266 257
SFe 217 301 312 345 329 317 320 325 286 248 251 250 215
HFC IANE,NO 53 74 108 149 210 307 393 497 607 684 785 851
Portugal PFC NANE NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO|
SFe 0 6 7 7 8 8 8 9 10 12 13 14 15
HFC 2,403 4,645 5,197 6,126 5,809 7,164 8,170 5,284 3,892 5,033 4,680 5,006 5,550
Spain PFC 883 833 797 820 769 704 412 240 264 267 272 244 248
SFe 67 108 115 130 139 175 205 183 207 208 254 272 324
HFC 4 126 205 313 386 489 564 611 664 709 769 795 823
Sweden PFC 377 343 303 280 272 291 241 236 261 258 254 257 245
SFe 107 127 108 153 99 102 94 111 104 69 81 142 111
United HFC 11,375 15,493 16,723 19,185 17,272 10,835 9,087 9,680 9,908 10,218 8,908 9,182 9,157|
Kingdom PFC 1,401 471 493 417 431 361 485 419 310 264 331 251 296
SFg 1,030 1,239 1,267 1,226 1,262 1,426 1,798 1,425 1,509 1,324 1,127 1,094 878
HFC 40,921 33,608 41,078 46,772 52,778 53,845 46,950 45502 43,756 45511 49,199 49,935 53,323
EU-15 PFC 15,009 12,255 10,950 10,507 9,528 8,896 8,639 7,264 6,483 8,223 6,581 5,304 4,342
SFg 14,330 14,119 15457 15288 13,640 12,868 10,763 10,763 10,162 9,287 8,854 8,925 8,803
HFC IANE,NO 3IA,NE,NOIA,NE,NOIA,NE,NOIA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO
Bulgaria PFC IANE,NOIA,NE,NOIA,NE,NOIA,NE,NOIA NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO
SFe 0 1 1 2 2 2 2 2 3 3 4 4 5
HFC 0 2 4 6 10 14 19 25 31 38 44 136 53
Cyprus PFC 0 0 0 0 0 0 0 0 0 0 0 NA NA
SFe 1 2 3 3 3 2 2 2 3 4 4 0 0
Czech HFC NA,NO 1 101 245 317 268 263 393 391 590 600 594 872
Republic PFC NA,NO 0 4 1 1 3 9 12 14 25 17 10 23
SFe 78 75 78 95 64 77 142 169 68 101 52 86 83
HFC NA,NO 0 1 1 2 3 4 5 6 7 7 8 75
Estonia PFC NA,NOIA,NE,NO IA,NE,NOIA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NOIA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO
SFe 0 0 0 1 1 1 1 2 4 5 5 6 1
HFC NA,NO 2 2 45 125 347 206 281 404 499 526 518 607
Hungary PFC 271 167 159 161 193 210 211 199 203 190 201 209 2
SFe 40 70 69 68 68 127 140 107 120 162 178 201 244
HFC IANE,NO 0 1 2 5 7 9 10 12 13 16 19 35
Latvia PFC NANNO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO
SFe 0 0 0 1 1 1 1 2 3 4 5 8 7
HFC NA,NOIA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO 19 113
Lithuania PFC NANNO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO NANO
SF¢ 0 0 0 0 0 0 0 0 0 2 1 1 2
HFC IANE,NO 2 5 8 11 15 22 29 32 42 47 51 76
Malta PFC  IANE,NOIA,NE,NOIA,NE,NOIA,NE,NOIA ,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO IA,NE,NO
SFe 0 1 1 1 1 1 1 1 1 1 1 1 1
HFC NA,NE 26 97 154 167 206 595 1,073 1,519 1,816 2,414 3,015 2,844
Poland PFC NA,NE 250 236 249 251 240 224 270 287 278 285 260 270
SFe 0 31 25 24 25 25 24 24 24 22 23 28 30
HFC NA,NE 0 0 1 2 2 3 3 3 5 7 4 22
Romania PFC 2,116 1,774 1,769 390 416 415 413 429 445 472 513 570 610
SFe 0 0 0 0 0 0 0 0 0 0 0 0 0
HFC NA,NO 22 38 61 41 65 76 82 102 132 153 172 199
Slovakia PFC 271 114 35 35 25 14 12 16 14 22 20 20 36
SFe 0 10 11 11 12 13 13 14 15 15 16 17 17
HFC NA,NO 29 27 33 27 24 31 39 50 64 80 96 112

Note: Values in white cells without a frame are data provided by Member States in 2008 in the CRF Table Summary 1.A. Framed cells
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indicate that the emission data has been taken from the EC GHG inventory 2007. Shaded values are or will be derived from gap-
filling. ‘NE’ (‘not estimated’) indicates that data is not available and that no gap-filling has been made.

1.8.4 Geographical coverage of the European Community inventory

Tables 1.24 and Table 1.25 show the geographical coverage of the Member States’ national
inventories. As the EU-15 and the EU-27 inventories are the sum of the Member States’ inventories,
the EC inventories cover the same geographical area as the inventories of the Member States.

Table 1.24  Geographical coverage of the EU-15 inventory

Member State Geographical coverage

Austria Austria

Belgium Belgium consisting of Flemish Region, Walloon Region and Brussels Region

Denmark Denmark (excluding Greenland and the Faeroe Islands)

Finland Finland including Aland Islands

France France and the overseas departments (Guadeloupe, Martinique, Guyana and Reunion). Note that the EU
GHG inventory excludes the French overseas territories (New Caledonia, Wallis and Futuna, French
Polynesia, Mayotte, Saint-Pierre and Miquelon)

Germany Germany

Greece Greece

Ireland Ireland

Italy Italy

Luxembourg Luxembourg

Netherlands The reported emissions have to be allocated to the legal territory of The Netherlands. This includes a 12-
mile zone from the coastline and also inland water bodies. It excludes Aruba and The Netherlands Antilles,
which are self-governing dependencies of the Royal Kingdom of The Netherlands. Emissions from offshore
oil and gas production on the Dutch part of the continental shelf are included.

Portugal Mainland Portugal and the two Autonomous regions of Madeira and Azores Islands. Includes also emissions
from air traffic and navigation bunkers realized between these areas.

Spain Spanish part of Iberian mainland, Canary Islands, Balearic Islands, Ceuta and Melilla

Sweden Sweden

United Kingdom England, Scotland, Wales and Northern Ireland. Note that the EU GHG inventory excludes emissions from

the UK Crown Dependencies (Jersey, Guernsey and the Isle of Man) and the UK Overseas Territories.

Table 1.25  Geographical coverage of the new Member States

Member State Geographical coverage
Bulgaria Bulgaria
Cyprus Cyprus

Czech Republic Czech Republic
Estonia Estonia
Hungary Hungary

Latvia Latvia
Lithuania Lithuania
Malta Malta

Poland Poland
Romania Romania
Slovakia Slovakia
Slovenia Slovenia

1.8.5 Completeness of the European Community submission

National inventory report

The EC GHG submission provides GHG emission data for EU-27 and for EU-15. All chapters and
annexes of this report refer to EU-15 and to EU-27, but the level of detail for the information provided
varies, e.g. the Chapters 3-9 include more detailed information for the EU-15 Member States. In any
case, all the detailed information provided in previous reports for the EU-15 is also available in this
report.

The EC NIR follows the outline of the UNFCCC reporting guidelines with the exception of the
annexes. The main resaon for this is the nature of the EC inventory being the sum of Member States’
inventories. Therefore the main purpose of the annexes is to make transparent the EC emission
estimates by providing the basic basic Member States tables for every CRF table. Table 1.26 provides
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explanations for not including the annexes as required by the UNFCCC reporting guidelines.

Table 1.26

Explanations for exclusion of annexes as outlied in the UNFCCC reporting guidelines

Annex required in the UNFCCC
reporting guidelines

Comment

Annex 1: Key categories

This annex is included in the EC NIR

Annex 2: Detailed discussion of
methodology and data for estimating CO»
emissions from fossil fuel combustion

Due to the nature of the EC inventory being the sum of Member States’
inventories detailed methodologies for estimating CO, emissions from fossil fuel
combustion are included in Member States’ NIRs. However, summary
information on methodologies used by Member States is provided in the EC NIR
for the EC key sources.

Annex 3: Other detailed methodological
descriptions for individual source or sink
categories (where relevant)

Due to the nature of the EC inventory being the sum of Member States’
inventories detailed methodological descriptions for other source or sink
categories are included in Member States’ NIRs. However, summary information
on methodologies used by Member States is provided in the EC NIR for the EC
key sources.

Annex 4: CO; reference approach and
comparison with sectoral approach, and
relevant information on the national energy
balance

Information on the reference approach is included in the EC NIR. Due to the
nature of the EC inventory being the sum of Member States’ inventories there is
no national energy balance which could be included in this annex.

Annex 5: Assessment of completeness and
(potential) sources and sinks of greenhouse
gas emissions and removals excluded

Information on completeness as reported by Member States in CRF Table 9 is
included in the EC NIR in Table 1.20. In addition, for the EC key sources
explanations for the NE are included in the sector chapters of the NIR, where
relevant.

Annex 6: Additional information to be
considered as part of the NIR submission
(where relevant) or other useful reference
information

The EC considers the Member States CRF and NIR as part fo the EC submission.

Annex 7: Tables 6.1 and 6.2 of the IPCC
good practice guidance

Due to the nature of the EC inventory EC uncertainties are not estimated on basis
of uncertainties of emission factors and activity data (see chapter 1.7). Therefore
no Table 6.1 can be provided for the EC. Tier 2 uncertainty analysis has not yet
been carried out.

Annex 8: Other annexes - (Any other
relevant information — optional).

CREF tables in Annex 2

Although the completeness of EU-15 CRF tables in Annex 2 has improved again this year, not all data
in the sectoral background tables can be provided by the European Community. The main reasons for
not completing all sectoral background data tables are: (1) limited data availability partly due to
confidentiality issues; and (2) the use of different type of activity data by Member States. Latter is due
to the fact that the Member States are responsible for calculating emissions. If they use country-
specific methods they may also use different types of activity data (e.g. cement or clinker production).
At EU-15 level these different types of activity data cannot be simply added up. As at EU-15 level no
emissions are calculated directly on the basis of activity data, the documentation of very detailed
background data seems to be of lower importance. All the details for the calculation of the emissions
are documented in the Member States’ CRF tables, as part of their national GHG inventories, which
also form part of the EC GHG inventory submission (see Annex 12, which is available at the EEA
website http://www.eea.eu.int) and in the sector annexes.

Table 1.27 provides an overview of sectoral report and sectoral background tables available in Annex
2, an explanation for each table which is not filled in at EU-15 level and activity data provided for the
calculation of implied emission factors. Further information is provided in the relevant sector
chapters.

Table 1.27  Inclusion of CRF tables in Annex 2

Table Included in | Comment
Annex 2

Energy

Table 1 Yes

Table 1.A (a) Yes

Table 1.A (b) Yes

Table 1.A (¢) Yes

Table 1.A (d) Yes

Table 1B1 Yes
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Table Included in | Comment
Annex 2

Table 1B2 Partly Emissions are included, activity data is not estimated because type of activity data used by the
MS varies; overview table for 1B2b included in the NIR

Table 1.C Yes

Industrial processes

Table 2(I) Yes

Table 2(II) Yes

Table 2(I). A-G Partly Emissions are included, activity data is not estimated because type of activity data used by the
MS varies; overview tables for large key sources included in the NIR

Table 2(II). C.E Partly Emissions are included, activity data is not estimated because type of activity data used by the
MS varies; limited data availability; confidentiality issues

Table 2(II). F Yes For those MS which did not provide Table 2(II).F emissions are allocated to the sub-categories
according to the aggregated average allocation of those MS which provided Table 2(II).F.

Solvent use

Table 3 Yes

Table 3. A-D No Type of activity data used by the MS varies

Agriculture

Table 4 Yes

Table 4. A Yes

Table 4. B(a) Yes

Table 4. B(b) Yes

Table 4. C Yes

Table 4. D Yes

Table 4. E Yes

Table 4. F Yes

LUCF

Table 5 Yes

Table 5. A Yes

Table 5. B Yes

Table 5. C Yes

Table 5. D Yes

Table 5. E Yes

Table 5. F Yes

Table 5 (I) Yes

Table 5 (I) Yes

Table 5 (IIT) Yes

Table 5 (IV) Yes

Table 5 (V) Partly Emissions are included, activity data is not estimated because type of activity data used by the
MS varies

Waste

Table 6 Yes

Table 6. A, C Partly Emissions and some activity data are included

Table 6. B Partly Emissions are included, activity data is not estimated because of limited data availability

Summary Tables

Summary 1.A Yes

Summary 1.B Yes

Summary 2 Yes

Summary 3 Yes

Other Tables

Table 7 Yes

Table 8(a) Yes

Table 8(b) Partly It is indicated in which MS recalcualtions were performed. In addition, the explanations for
recalculations are provided in the EC NIR for the EC key sources together with the contribution
of every MS to the EC recalculations. Summary information is also provided in Chapter 10
(Tables 10.1 and 10.2).

Table 9 No Information on completeness as reported by Member States in CRF Table 9 is included in the
NIR (Table 1.20). In addition, for the EC key sources explanations for the NE and IE are
included in the sector chapters of the NIR, where relevant.

Table 10 Yes

Table 1.28 provides for specific sectoral background tables an overview of activity data used by
Member States in order to explain why this acitivity data cannot be reported at EU-15 level.

Table 1.28

Activity data reported by Member States in CRF background data tables

| Table

| Source category

| | Activity data reported by MS
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Table

Source category

Activity data reported by MS

Table 1B2

1.B.2.a.0il (3)

Exploration

number of wells drilled
crude oil
number of wells drilled/tested

ii.

Production

Oil throughput

PJ of oil produced

Crude oil and NGL production
Crude oil produced

Oil and gas produced

iii.

Transport

oil loaded in tankers

PJ Loaded

Crude oil imports
Transport of crude oil
Offshore loading of oil only

iv.

Refining / Storage

Oil refined (SNAP 0401)

PJ oil refined

crude oil & products

kt oil refined

Refinery input (crude oil and NGL)
Refery input: crude oil, NGL

crude oil & products

Oil refinery throughput

Distribution of Oil Products

Gasoline Consumption (SNAP 0505)
kt oil refined

Domestic supply of gasoline

Oil products

vi.

Other

Transfer loss gas works gas
onshore loading of oil only

1. B. 2. b. Natural Gas

Exploration

natural gas
number of wells drilled/tested

ii.

Production (4) / Processing

Gas throughput

PJ gas produced

natural gas from crude oil extraction
Natural gas production

Mm3 gas produced

iii.

Transmission

Pipelines length (km)

total amount of gas consumed
PJ gas consumed

Length of transmission pipeline
Mm3 gas transported

gas transported

PJ gas (NCV)

Pressure levelling losses

iv.

Distribution

Distribution network length
consumption

distribution net

PJ gas distributed via local networks
PJ gas consumed

Length of distribution mains

Mm3 gas transported

Other Leakage

PJ gas consumed
t of natural gas released from pipelines

1. B. 2. c. Venting (5)

Oil

PJ oil produced
kt oil refined
Crude oil and NGL production

ii.

Gas

PJ gas produced
Sour Natural gas production

iii.

Combined

Flaring

0Oil

PJ gas consumption

kt oil refined

Consumed

Crude oil and NGL production
Mm3 gas consumption

oil produced

Refinery gas other liquid fuels
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Table Source category Activity data reported by MS
ii. Gas PJ gas consumption
natural gas
Natural gas production
quantity of gas flared
iii. Combined
Table 2(I) 2.A Mineral products
1. Cement production Clinker production
Cement production
2. Lime production Lime produced
Lime and dolomite production
Production of lime and bricks
Limestone consumed
3. Limestone and dolomite use | Limestone and dolomite used
Limestone consumption
Clay, shale and limestone use
Carbonates input to brick, tiles, ceramic production
4. Soda ash production Soda ash production
4. Soda ash use Soda ash use
Use of soda
5. Asphalt roofing Roofing material production
Bitumen consumption
6. Road paving with asphalt Asphalt production
Bitumen consumption
Asphalt used in paving
Asphalt liquefied
2B Chemical industry
1. Ammonia production Ammonia production
Natural gas consumption
2. Nitric acid production Nitric acid production
Nitric acid production: Medium pressure plants
2C Metal production
1. Iron and steel production
Steel Steel production
Crude steel production
Production of secondary steel
Pig iron Iron production
Production of primary iron
Pig iron production
Sinter Sinter production
Sinter consumption
Coke Coke production
Coke consumption
Coke consumed in blast furnace
2. Ferroalloys production Ferroalloys production
Laterite consumption
Use of coal and coke electrodes
3. Aluminium production Aluminium production
Primary aluminium production
Table 2(I) C C. PFCs and SFs from Metal Production
PFCs from aluminium | Aluminium production
production Primary aluminium production
SFsused in Aluminium and Magnesium Foundries
Aluminium foundries Cast aluminium
Consumption of aluminium foundries
SFe consumption
Magnesium foundries Cast magnesium
Consumption Mg-Production
SFs consumption
Table 4D 1. Direct soil emissions

3. N-fixing crops

Nitrogen fixed by N-fixing crops
Dry pulses and soybeans produced
Area of cultivated soils

4. Crop residues

Nitrogen in crop residues returned to soils
Dry production of other crops
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Table Source category Activity data reported by MS
Table 5(V) A. Forest land Area burned (ha)
Biomass burned (kg dm)
B. Cropland Area burned (ha)
Biomass burned (kg dm)
C. Grassland Area burned (ha)
Biomass burned (kg dm)
E. Settlements Area burned (ha)

Biomass burned (kg dm)
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2 European Community greenhouse gas
emission trends

This chapter presents the main GHG emission trends in the EC. Firstly, aggregated results are
described for EU-27 and EU-15 as regards total GHG emissions and progress towards fulfilling the
EC Kyoto target (for EU-15 only). Then, emission trends are briefly analysed mainly at gas level and
a short overview of Member States’ contributions to EC GHG trends is given. Finally, also the trends
of indirect GHGs and SO, emissions are also presented for EU-15 only.

2.1  Aggregated greenhouse gas emissions

EU-27: Total GHG emissions without LULUCF in the EU-27 decreased by 7.7'° % between 1990 and
2006 (Figure 2.1). Emissions decreased by 0.3 % (-14 million tonnes) between 2005 and 2006.

In 2007 the EU made a firm independent commitment to achieve at least a 20% reduction of
greenhouse gas emissions by 2020 compared to 1990".

Assuming a linear target path from 1990 to 2020, in 2006 total EU-27 GHG emissions were 2.9 index
points above this target path (Figure 2.1).

Figure 2.1 EU-27 GHG emissions 1990-2006 (excl. LULUCF)
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Notes: The linear target path is not intended as an approximation of past and future emission trends. It provides a measure of how close

the EU-27 emissions in 2006 are to a linear path of emissions reductions from 1990 to the unilateral commitement by the EU-27 for
2020, assuming that only domestic measures will be used. Therefore, it does not deliver a measure of (possible) compliance of the
EU-27 with its GHG targets in 2020, but aims at evaluating overall EU-27 GHG emissions in 2006. The unit is index points with
1990 emissions being 100.

GHG emission data for the EU-27 as a whole do not include emissions and removals from LULUCF. In addition, no adjustments for
temperature variations or electricity trade are considered.

t6 Compared to the EC inventory report from 2007 the 1990 emission figures have dropped signficantly by ca. 48 million tonnes CO,
equivalents due to recalculations. The result is that the overall decrease for EU-27 since 1990 in this year’s submissions is ca 0.5 percentage
points less than in the 2007 submission despite a decrease of 0..3% between 2005 and 2006.

7 All emission information for EU-27 in this report uses 1990 as the starting point when addressing emission reductions. EU-27 does not
have a common target under the Kyoto Protocol in the same way as EU-15.
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EU-15: In 2006 total GHG emissions in the EU-15, without LULUCF, were 2.2 % (93 million tonnes
CO, equivalents) below 1990. Compared to the base year'®, emissions in 2006 were 2.7 % or 114
million tonnes CO, equivalents lower. Emissions decreased by 0.8 % (-34.9 million tonnes CO,
equivalents) between 2005 and 2006.

Under the Kyoto Protocol, the EC agreed to reduce its GHG emissions by 8 % by 2008-12, from base
year levels. Assuming a linear target path from 1990 to 2010, in 2006 total EU-15 GHG emissions
were 3.7 index points above this target path (Figure 2.2).

Figure 2.2 EU-15 GHG emissions 1990-2006 compared with target for 2008-12 (excl. LULUCF)
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Notes: The linear target path is not intended as an approximation of past and future emission trends. It provides a measure of how close
the EU-15 emissions in 2006 are to a linear path of emissions reductions from 1990 to the Kyoto target for 2008—12, assuming that
only domestic measures will be used. Therefore, it does not deliver a measure of (possible) compliance of the EU-15 with its GHG
targets in 2008—12, but aims at evaluating overall EU-15 GHG emissions in 2006. The unit is index points with base year emissions
being 100.

GHG emission data for the EU-15 as a whole do not include emissions and removals from LULUCF. In addition, no adjustments for
temperature variations or electricity trade are considered.

For the fluorinated gases the EU-15 base year is the sum of Member States base years. 12 Member States have selected 1995 as the
base year under the Kyoto Protocol, Austria, France and Italy use 1990. Therefore, the EU-15 base year estimates for fluorinated gas
emissions are the sum of 1995 emissions for 12 Member States and 1990 emissions for Austria, France and Italy. The EU-15 base
year emissions also include emissions from due to deforestation for the Netherlands, Portugal and the UK (see table 1.4).

The index on the y axis refers to the base year (1995 for fluorinated gases for all Member States except Austria, France and Italy,
1990 for fluorinated gases for Austria, France and Italy and for all other gases). This means that the value for 1990 needs not to be
exactly 100.

EU-27/15 trends: In 1990 EU-15 was responsible for 76.2% of EU-27’s total GHG emissions. In
2006 EU-15 was responsbile for 80.7% of EU-27 emissions. Emissions in the EU-27 decreased more
between 1990 and 2006 compared to the EU-15. This was mainly due to decreases in emissions from
public electricity and heat production (-72.2 million tonnes) whereas emissions in this sector
increased in the EU-15 (+69.3 million tonnes). Significant differences can also be observed for
energy-related CO, emissions from manufacturing industries and construction excl. iron and steel
(decreases in the EU-27 were by 69.6 million tonnes higher than in the EU-15), for CO, emissions

18 For EU-15 the base year for CO,, CH4 and N>O is 1990; for the fluorinated gases 12 Member States have selected 1995 as the base year,
whereas Austria, France and Italy have chosen 1990. As the EC inventory is the sum of Member States’ inventories, the EC base year
estimates for fluorinated gas emissions are the sum of 1995 emissions for 12 Member States and 1990 emissions for Austria, France
and Italy. The EU-15 base year emissions also include emissions from deforestation for the Netherlands, Portugal and the UK (see
tables 1.4 and 1.5).
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from households and services (difference of 45.6 million tonnes) and for N,O emissions from
agricultural soils. In contrast, CO, emissions from road transport increased more strongly in the EU-
27 than in the EU-15 (difference of 40.1 million tonnes).

EU27/15-main reasons for emissions changes 2005-2006

Between 2005 and 2006, relative emission decreases were higher in the EU-15 (-0.8 %) than in the
EU-27 (-0.3 %). This was mainly due to larger increases of CO, emissions from public electricity and
heat production, iron and steel production and road transport in the EU-27.

Table 2.0: EU27/15: Overview of Top decreasing/increasing source categories 2005-2006 (+/- 4 Million tonnes CO; equivalents)

EU-27 EU-15
Source category
Million tonnes (CO; eq.)

Households and services (CO; from 1A4) -16.6 -18.8
Public Electricity and Heat Production (CO, from +15.4 +6.1
1Ala)
Road transport (CO; from 1A3b) +6.5 +2.1
Nitric acid production (N>O from 2B2) -6.3 -5.4
Manufacturing industries (excl. iron and steel) 6.1 26
(Energy-related CO, from 1A2 excl. 1A2a) ) )
Petroleum refining (CO; from 1Alb) -5.4 -5.5
Adipic acid production (N>O from 2B3) -5.1 -5.1
Iron and steel production (CO; from 1A2a+2C1) +5.0 -1.2
Total change 2005-2006 -14.2 -34.9
Notes: As the table only presents sectors that has increased/decreased equal or more than 4Mt CO, equivalents the sum for each country

grouping EU27/15 does not neccsarily match the total change listed at the bottom of the table

EU-15 — main reasons for emission changes 2005-2006

The 34.9 million tonnes (CO, equivalents) decrease in GHG emissions between 2005-2006 was
mainly due to:

e Lower CO, emissions from households and services (-18.8 million tonnes or -2.9 %).
One important reason for the decrease are warmer weather conditions. The number of heating
degree days decreased by 3.3 % between 2005 and 2006. Important decreases in CO,
emissions from households and services were reported by France, Italy and the United
Kingdom, while Germany reported substantial increases.

e Lower CO, emissions from petroleum refining (-5.5 million tonnes or -4.5 %) mainly in Italy
and the UK.

e Lower N,O emissions from Nitric Acid Production (-5.4 million tonnes or -16.3 %) mainly in
Germany due to a decreased production rate.

e Lower N,O emissions from Adipic Acid Production (-5.1 million tonnes or -43.6 %).
The decrease of N,O emissions from Adipic Acid Production is mainly caused by Italy due to
abatement techniques.

Substantial increases in GHG emissions between 2005-2006 took place in the following source
categories:

¢ (CO, emissions from Public Electricity and Heat Production (+6.1 million tonnes or +0.6 %)
CO, emissions from public electricity and heat production increased mainly in Denmark,
Finland and the UK. In Denmark and Finland, this was mainly due to increased electricity
production in coal-fired powerstations and decreased net imports of electricity. In Finland,
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reduced electricity production from hydropower was another reason for the emission
reduction. In the UK, the decrease in CO, emissions was mainly caused by a fuel shift from
gas to coal.

e HFC emissions from Refrigeration and Air Conditioning (+3.0 million tonnes or +8.2 %)
mainly in France and Germany.

EU-27 — main reasons for emission changes 2005-2006

Between 2005 and 2006, decreases in the EU-27 were mainly due to:

¢ (CO, from households and services (-16.6 million tonnes or -2.2 %)
Reductions in the EU-27 were lower than in the EU-15 due to a substantial increase in
Poland’s households (+2.6 million tonnes). Especially the consumption of solid fuels
increased.

® N,O from nitric acid production (-6.3 million tonnes or -13.1 %) significantly in the EU-15
only.

¢ (CO; from manufacturing industries excl. iron and steel (-5.4 million tonnes or -4.0 %).
Emission decreases were mainly due to decreases in chemical industry in France and
Hungary. Emissions from ‘other’ industries decreased in Poland, Romania and the UK.
Significant increases in chemical industries occurred in the Czech Republic.

Substantial emission increases were due to:

¢ CO, from public electricity and heat production (+15.4 million tonnes or +1.1 %)
In Poland, emissions increased by 7.6 million tonnes due to increased electricity production in
thermal power plants.

¢ (CO, from road transportation (+6.5 million tonnes or +0.7 %)
Emissions from road transport increased in Spain and Poland, while they decreased in
Germany. In Spain, the use of gasoline decreased by 4.6 %, whereas diesel consumption
increased by 5.1 %. In Poland, both gasoline and diesel consumption increased by 6.1 % and
7.2 %, respectively. The German emissions reductions were mainly due to decreased gasoline
consumption (-5.6 %)

¢ CO, from iron and steel production (+5.0 million tonnes or +4.6 %)
Emissions increased mainly in Poland and Italy. In Italy, this was mainly due to an increase in
solid fuel consumption (+8.6 %). In Germany and France, emissions decreased.

Table 2.1 shows that between 2005 and 2006, Poland and Finland saw the largest emission increases
in absolute terms (Poland +14.1 and Finland +11.3 million tonnes CO, equivalents). On the positive
side, 2006 saw emission reductions from France (-13.8 million tonnes CO, equivalents) and Italy (-
10.0 million tonnes CO, equivalents):

In Poland, emission increases are mainly due to CO, from electricity and heat production
(+7.6 million tonnes), CO, from households (+2.6 million tonnes) and CO, from road
transport (+2.1 million tonnes).

¢ Finnish emission increases mainly occurred in CO, from electricity and heat production
(+10.8 million tonnes). The increase in energy related emissions is due to an increase in
electricity generation from fossil thermal power stations (+43 %) and a decrease in electricity
generation from hydropower plants (-17 %). Total exports of electricity in 2006 were about 3
times higher than in 2005, whereas total imports decreased by 21 %.
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The French emission reductions occurred primarily in CO, from households and services (-3.8
million tonnes), CO, from public electricity and heat production (-3.4 million tonnes), energy-
related CO, from manufacturing industries and construction (-2.6 million tonnes) and from
N,O emissions from agricultural soils (-1.5 million tonnes). France’s reduction in the energy
sector are primarily the effect of an increased electricity production from hydropower (+8 %)
and a reduced electricity generation from fossil thermal power stations (-9 %). Decreased use
of synthetic nitrogen fertilzer led to a reduction of N,O emissions from agricultural soils.

In Italy, emission reductions are mainly due to N,O from adipic acid production (-4.7 million
tonnes) and CO, from households (-4.1 million tonnes). Reduced CO, emissions from
households were mainly due to warmer weather conditions and a shift from fossil fuels to
biomass; a reduction of N,O emissions from adipic acid production was achieved by
abatement techniques.
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Overview of GHG emissions in EU Member States

Table 2.1 Greenhouse gas emissions in CO; equivalents (excl. LULUCF) and Kyoto Protocol targets for 2008-12

Targets 2008—12
under Kyoto
Kyoto Protocol Change base Protocol and "EU
1990 base year " 2006 Change 2005-2006 Change 2005-2006 Change 1990-2006 year—2006 burden sharing”
MEMBER STATE (million tonnes) (million tonnes) (million tonnes) (million tonnes) (%) (%) (%) (%)
Austria 79,2 79,0 91,1 -2,2 -2,3% 151% 15,2% -13,0%
Belgium 1445 1457 137,0 -5,4 -3,8% -5,2% -6,0% -7,5%
Denmark 69,0 69,3 70,5 6,9 10,9% 2,1% 1,7% -21,0%
Finland 70,9 71,0 80,3 11,3 16,3% 13,2% 13,1% 0,0%
France 563,3 563,9 5413 -13,8 -2,5% -3,9% -4,0% 0,0%
Germany 1227,7 1232,4 1004,8 -0,2 0,0% -18,2% -18,5% -21,0%
Greece 104,6 107,0 133,1 -0,7 -0,5% 27,3% 24,4% 25,0%
Ireland 55,5 55,6 69,8 -0,6 -0,8% 25,6% 25,5% 13,0%
Italy 516,9 516,9 567,9 -10,0 -1,7% 9,9% 9,9% -6,5%
Luxembourg 13,2 13,2 13,3 0,03 0,2% 1,0% 1,2% -28,0%
Netherlands 2117 213,0 207,5 -4,3 -2,0% -2,0% -2,6% -6,0%
Portugal 59,1 60,1 83,2 -4,2 -4,8% 40,7% 38,3% 27,0%
Spain 287,7 289,8 433,3 -7,5 -1,7% 50,6% 49,5% 15,0%
Sweden 72,0 72,2 65,7 -1,2 -1,7% -8,7% -8,9% 4,0%
United Kingdom 768,5 776,3 652,3 -3,0 -0,5% -15,1% -16,0% -12,5%
EU-15 4243,8 4265,5 4151,1 -34,9 -0,8% -2,2% -2,7% -8,0%
Bulgaria 116,7 132,6 71,3 0,8 1,2% -38,9% -46,2% -8,0%
Cyprus 6,0 Not applicable 10,0 0,2 1,6% 66,0% Not applicable  Not applicable
Czech Republic 194,2 194,2 148,2 2,5 1,7% -283,7% -23,7% -8,0%
Estonia 41,6 42,6 18,9 -0,4 -2,3% -54,6% -55,7% -8,0%
Hungary 98,2 1154 78,6 -1,6 -2,0% -20,0% -31,9% -6,0%
Latvia 26,5 25,9 11,6 0,5 4,4% -56,1% -55,1% -8,0%
Lithuania 49,4 49,4 23,2 05 2,4% -53,0% -53,0% -8,0%
Malta 2,2 Not applicable 3.2 -0,01 -0,3% 45,0% Not applicable  Not applicable
Poland 453,6 563,4 400,5 14,1 3,7% -11,7% -28,9% -6,0%
Romania 2477 278,2 156,7 4,7 3,1% -36,7% -43,7% -8,0%
Slovakia 73,7 72,1 48,9 -0,4 -0,9% -33,6% -32,1% -8,0%
Slovenia 18,6 20,4 20,6 0,1 0,6% 10,8% 1,2% -8,0%
EU-27 5572,2 Not applicable 5142,8 -14,0 -0,3% -7,7% Not licabl Not licabl
0] The base year under the Kyoto Protocol for each Member State and EU-15 is further outlined in Table 1.4 and 1.5. As Cyprus,

Malta and EU-27 do not have targets under the Kyoto Protocol and they do not have applicable Kyoto Protocol base years .

2.2 Emission trends by gas

EU-27: Table 2.2 gives an overview of the main trends in EU-27 GHG emissions and removals for
1990-2006. The most important GHG by far is CO,, accounting for 83 % of total EU-27 emissions in
2006 excluding LULUCEF. In 2006, EU-27 CO, emissions without LULUCF were 4 258 Tg, which
was 3.1 % below 1990 levels. Compared to 2005, CO, emissions increased by 0.002 %.

Table 2.2 Overview of EU-27 GHG emissions and removals from 1990 to 2006 in CO; equivalents (Tg)

GREENHOUSE GAS EMISSIONS 1990] 1995 1996, 1997 1998 1999) 2000 2001 2002] 2003 2004] 2005 2006)
Net CO, emissions/removals 3.984| 3732 3.789 3.732 3.726 3.672 3.688 3.746 3.699 3.790]  3.814]  3.827 3.755
CO, emissions (without LULUCF) 4.392| 4.141 4242 4a54]  4a42]  4.076] 4000 4.179] 4155 4.263 4.283 4.258 4.258
CH, 603 546 539 522 508 497 484 469 459) 449 436 429) 424
N,0 525 464 470) 468 445 423 422 416 405 405 409 404 392
HFCs 28 41 47 54 55 48 47 46 48 53 54 58 62
PECs 20 14 13 11 10 10 8 8 9 8 6 6, 5
SF, 11 16, 15 14 13 11 11 11 10 9 9 9 10
Total (with net CO, emissions/removals)| 5.171] 4.812|  4.873]  4.800]  4.757]  4.661 4.660]  4.695]  4.631 4.714] 4729|4733  4.647
Total (without CO2 from LULUCF) 5579 5.221 5326 5222 5174  5.065]  5.072]  5.128]  5.087]  5.187 5.198 5.163]  5.150
Total (without LULUCF) 5572| 5.214] 5320 5.216]  5.167]  5.058]  5.066]  5.121 5.080]  5.180]  5.191 5157  5.143

EU-15: Table 2.3 gives an overview of the main trends in EU-15 GHG emissions and removals for
1990-2006. Also in the EU-15 the most important GHG is CO,, accounting for 84 % of total EU-15
emissions in 2006. In 2006, EU-15 CO, emissions without LULUCF were 3 466 Tg, which was 3.4 %
above 1990 levels (Figure 2.3). Compared to 2005, CO, emissions decreased by 0.6 %. The largest
four key sources account for 79 % of total CO, emissions in 2006. Figure 2.4 shows that the main
reason for increases between 1990 and 2006 was growing road transport demand. The large increase
in road transport-related CO, emissions was only partly offset by reductions in energy-related
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emissions from Manufacturing Industries and from Other. The largest reductions of Other occurred in
1Alc Manufacture of Solid Fuels and Other Energy Industries and in 1AS5 Other.

Table 2.3 Overview of EU-15 GHG emissions and removals from 1990 to 2006 in CO; equivalents (Tg)

GREENHOUSE GAS EMISSIONS 1990] 1995 1996] 1997 1998] 1999]  2000] __ 2001 2002] 2003 2004 2005] 2006
Net CO, emissions/removals 3,085 3,006  3,032] 3009 3062] 3042] 3056] 3,119] 308 3147] 3183 3197] 3,109

CO, emissions (without LULUCF) 3353] 3277 3355 3301 33471 3321 3349  3418] 3409|3488 3508]  3486] 3466

CH, 439] 413 407 395 385 377 366 353 343 331 320 314 308

N,O 400 379 385 384 365 345 343 336 328 328 328 324 311

HFCs 28 41 47 53 54 47 46 44 46 49 50) 53 56

PFCs 13 11 11 10) 9 9 7 6 3 7 5 4 4

SF, 11 15 15 14 13 11 11 10 9 9 9 9 9

Total (with net CO, emissions/removals)| 3,981 3,.866] 3897] 3864] 3888 3831 3829 3869 3823 3870 3,895 3902] 3,798

Total (without CO2 from LULUCF) 4249] 4,137 4220]  au56]  4,172] 4109  4122]  4168]  4,143] 4212  4220] 4,190  4,155|
Total (without LULUCF) 4244] 4133]  a216]  4152]  4168] 4005  anu8]  aa64]  4139] 4207  a216]  4a86]  4.151]

Figure 2.3 CO; emissions without LULUCF 1990 to 2006 in CO; equivalents (Tg) and share of largest key source categories in
2006 for EU-15
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Figure 2.4 Absolute change of CO; emissions by large key source categories 1990 to 2006 in CO; equivalents (Tg) for EU-15
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CH, emissions account for 7.4 % of total EU-15 GHG emissions and decreased by 29.8 % since 1990
to 308 Tg CO, equivalents in 2006 (Figure 2.5). The two largest key sources account for 56 % of CH,
emissions in 2006. Figure 2.6 shows that the main reasons for declining CH, emissions were
reductions in solid waste disposal on land and coal mining.
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Figure 2.5 CH,4 emissions 1990 to 2006 in CO; equivalents (Tg) and share of largest source categories in 2006 for EU-15
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Figure 2.6  Absolute change of CH4 emissions by large key source categories 1990 to 2006 in CO; equivalents (Tg) for EU-15
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N,O emissions are responsible for 7 % of total EU-15 GHG emissions and decreased by 22.3 % to
311 Tg CO, equivalents in 2006 (Figure 2.7). The two largest key sources account for about 53 % of
N,O emissions in 2006. Figure 2.8 shows that the main reason for large N,O emission cuts were
reduction measures in the adipic acid production.

Figure 2.7 NzO emissions 1990 to 2006 in CO; equivalents (Tg) and share of largest source categories in 2006 for EU-15
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Figure 2.8 Absolute change of N,O emissions by large key source categories 1990 to 2006 in CO; equivalents (Tg) for EU-15
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Fluorinated gas emissions account for 1.7 % of total EU-15 GHG emissions. In 2006, emissions were
70 Tg CO, equivalents, which was 23 % above 1990 levels (Figure 2.9). The two largest key sources
account for 82 % of fluorinated gas emissions in 2006. Figure 2.10 shows that HFCs from
consumption of halocarbons showed large increases between 1990 and 2006. The main reason for this
is the phase-out of ozone-depleting substances such as chlorofluorocarbons under the Montreal
Protocol and the replacement of these substances with HFCs (mainly in refrigeration, air conditioning,
foam production and as aerosol propellants). On the other hand, HFC emissions from production of
halocarbons decreased substantially. The decrease started in 1998 and was strongest in 1999.

Figure 2.9 Fluorinated gas emissions 1990 to 2006 in CO; equivalents (Tg) and share of largest source categories in 2006 for
EU-15
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Figure 2.10  Absolute change of fluorinated gas emissions by large key source categories 1990 to 2006 in CO; equivalents (Tg) for
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2.3 Emission trends by source

EU-27: Table 2.4 gives an overview of EU-27 GHG emissions in the main source categories for
1990-2006. The most important sector by far is Energy accounting for 80 % of total EU-27 emissions
in 2006. The second largest sector is Agriculture (9 %), followed by Industrial Processes (8 %).

Table 2.4 Overview of EU-27 GHG emissions in the main source and sink categories 1990 to 2006 in CO; equivalents (Tg)

.GHG SOURCE AND SINK 1990] 1995 1996 1997 1998 1999 2000, 2001 2002 2003 2004 2005 2006
1. Energy 4.277] 4.029 4.141 4.037 4.024] 3.965 3.974 4.058 4.030)| 4.131 4.137 4.109] 4.099
2. Industrial Processes 478 455 452 459 432 392 404 393 389 400 412 416 417
3. Solvent and Other Product Use 13 11 11 11 11 11 11 11 10| 10 10 10| 10)
4. Agriculture 592 513 515 515 513 509 501 493 487 482 481 474 473
5. Land-Use, Land-Use Change and Fores -401 -403 -446 -415 -410 -397 -405 -426 -449 -466 -463 -424 -496
6. Waste 216 210 206 198 191 185 179 171 167 161 155 151 148
7. Other 3 4 4 4 4 4 4 4] -3 -3 -3 -3 -3
Total (with net CO, emissions/r Is)| 5.171] 4.812 4.873 4.800 4.757| 4.661 4.660 4.695| 4.631 4.714] 4.729 4.733 4.647
Total (without LULUCF) 5.572| 5.214] 5.320 5.216| 5.167 5.058| 5.066 5.121 5.080) 5.180 5.191 5.157 5.143

EU-15: Table 2.5 gives an overview of EU-15 GHG emissions in the main source categories for
1990-2006. More detailed trend descriptions are included in Chapters 3 to 9.

Table 2.5 Overview of EU-15 GHG emissions in the main source and sink categories 1990 to 2006 in CO; equivalents (Tg)

.GHG SOURCE AND SINK 1990] 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
1. Energy 3,256 3,175 3,261 3,195 3,237 3,215 3,232 3,304 3,292 3,365 3,375 3,352 3,327
2. Industrial Processes 373 371 368 378 358 325 329 321 319 324 330 332 328
3. Solvent and Other Product Use 10.178 9| 9 9 9| 9| 9 9| 9| 8 8 8.067 8
4. Agriculture 434 413 417 417 417 416 413 404 399 395 393 387 384
5. Land-Use, Land-Use Change and Fores -263 -267 -319 -287 -280) -275 -289 -295 -316 -337 -321 -284 -353
6. Waste 175 169 165 157 151 144 139 130 125 118 113 110 107
7. Other -3 -4 -4 -4 -4 -4 -4 -4 -4 -3 -3 -3 -3
Total (with net CO, emissions/removals) | 3,981| 3,866 3,897 3,864 3,888 3,831 3,829 3,869 3,823 3,870 3,895 3,902 3,798
Total (without LULUCF) 4,244 4,133 4,216 4,152] 4,168 4,105 4,118 4,164 4,139 4,207 4,216 4,186 4,151|

24 Emission trends by Member State

Table 2.6 gives an overview of Member States’ contributions to the EC GHG emissions for 1990-
2006. Member States show large variations in GHG emission trends.
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Table 2.6 Overview of Member States’ contributions to EC GHG emissions excluding LULUCF from 1990 to 2006 in CO;
equivalents (Tg)

Member State 1990 1995 1996 1997 1998 1999 2000 2001 2002, 2003 2004 2005 2006
Austria 79 81 84 83 83 81 81 85 87 93] 92} 93 91
Belgium 145 150] 154] 146 151 145] 146] 145 143 146] 146] 142] 137
Denmark 69) 76| 90| 80) 76] 73 68 69 69 744 68 64 70)
Finland 71 71 77, 76) 72] 72 70 75 77 85) 81 69 80)
France 563 555 571 564 577 561 556 558 549 552 552 555 541
Germany 1.228) 1.095) 1.115 1.077 1.052] 1.021 1.019 1.036 1.017 1.030] 1.028 1.005 1.005)
Greece 105 110] 114 119 124 124] 128 130] 129 134 134 134 133
Ireland 56| 59 61 63 66| 67 69 71 69 69) 69| 70) 70)
Italy 517 530] 523 530 541 547 552 558 559 574 578 578 568|
Luxembourg 13| 10} 10} 10] 9| 10] 10 10 11 12] 13| 13 13|
Netherlands 212] 224 232 225 227 214 214 215 215 216] 218 212 207|
Portugal 59 70 68 71 76| 84 82 83 88 83 85 87 83
Spain 288 319 311 332] 342] 371 385 385 403 410] 426 441 433
Sweden 72| 74 77 73 73 70, 68 69 70] 71 70, 67 606)
United Kingdom 768 707} 727] 704] 699 668] 670 673) 653 659 658 655 652]
EU-15 4.244] 4.133 4.216 4.152f 4.168| 4.105) 4.118 4.164 4.139] 4.207 4.216 4.186) 4.151
Bulgaria 117 88 86) 83 74 69 69 69 66} 71 71 70) 71
Cyprus 0] 7 8 8 8 8 9] 9] 9| 10} 10} 10] 10]
Czech Republic 194 153] 160] 153 145 140] 147 149 145 146| 147) 146 148
Estonia 42 21 22 21 20} 18 18 18 18 20] 20) 19] 19]
Hungary 98] 79 81 80 79 79 78 79 77 81 79 80) 79)
Latvia 20| 12} 13 12] 11 11 10 11 11 11 11 11 12]
Lithuania 49 22 23 23] 24] 21 19 20 21 21 22} 23 23|
Malta 2] 3 3 3 3 3 3 3 3 3 3 3 3
Poland 454 441 448 443 414 401 389 386 373] 385) 384 386) 400)
Romania 248 184 190] 170 152] 135] 139) 144 150 157 159 152 157
Slovakia 744 53 51 50) 51 50 48 50 49 50) 50) 49) 49)
Slovenia 19] 19| 19] 20) 19] 19 19 20 20) 20| 20| 20| 21
EU-27 5.572) 5.214 5.320 5.216 5.167 5.058 5.066 5.121 5.080 5.180) 5.191 5.157 5.143

Note: For some countries the data provided in this table is based on gap filling (see Chapter 1.8.2 for details.).

The overall EC GHG emission trend is dominated by the two largest emitters Germany and the United
Kingdom, accounting for about one third of total EU-27 GHG emissions. These two Member States
have achieved total GHG emission reductions of 339 million tonnes CO, euqivalents compared to
1990 ().

The main reasons for the favourable trend in Germany are increasing efficiency in power and heating
plants and the economic restructuring of the five new Ldnder after the German reunification. The
reduction of GHG emissions in the United Kingdom was primarily the result of liberalising energy
markets and the subsequent fuel switches from oil and coal to gas in electricity production and N,O
emission reduction measures in the adipic acid production.

Italy and France are the third and fourth largest emitters both with a shares of 11 %. Italy’s GHG
emissions were about 10% above 1990 levels in 2006. Italian GHG emissions increased since 1990
primarily from road transport, electricity and heat production and petrol-refining. France’s emissions
were 4 % below 1990 levels in 2006. In France, large reductions were achieved in N,O emissions
from the adipic acid production, but CO, emissions from road transport increased considerably
between 1990 and 2006.

Poland and Spain are the fifth and sixth largest emitters in the EU-27, both accounting for about 8 %
of total EU-27 GHG emissions. Spain increased emissions by 51 % between 1990 and 2006. This was
largely due to emission increases from road transport, electricity and heat production, and
manufacturing industries. Poland decreased GHG emissions by 12 % between 1990 and 2006 (-29 %
since the base year, which is 1988 in the case of Poland). Main factors for decreasing emissions in
Poland — as for other new Member States — was the decline of energy inefficient heavy industry and
the overall restructuring of the economy in the late 1980s and early 1990s. The notable exception was
transport (especially road transport) where emissions increased.

(19) The EU-15 as a whole needs emission reductions of total GHG of 8 %, i.e. 341 million tonnes on the basis of the 2008 inventory in

order to meet the Kyoto target.

93



2.5 Emission trends for indirect greenhouse gases and sulphur dioxide

Emissions of CO, NO,, NMVOC and SO, have to be reported to the UNFCCC Secretariat because
they influence climate change indirectly: CO, NOy, and NMVOC are precursor substances for ozone
which itself is a greenhouse gas. Sulphur emissions produce microscopic particles (aerosols) that can
reflect sunlight back out into space and also affect cloud formation. Table 2.7 shows the total indirect
GHG and SO, emissions in the EU-15 between 1990-2006. All emissions were reduced significantly
from 1990 levels: the largest reduction was achieved in SO, (— 73 %), followed by CO (- 56 %),
NMVOC (- 44 %) and NOy (— 34 %).

Table 2.7 Overview of EU-15 indirect GHG and SO; emissions for 1990-2006 (Gg)

1990]  1995[  1996]  1997] 1998 1999]  2000]  2001] 2002  2003] 2004]  2005] 2006
GREENHOUSE GAS EMISSIONS )
NOx 13575] o] 11639] 11222 11.016]  10734]  10423]  10.189]  9.884] 9,708 9463 9205] 8,893
co 52470] 420690 40540 38551 36871 34619 32.128] 30573 28485] 27.543 26538 24.716] 23261
NMVOC 16,181 13,331 12,8306] 12,621 12,178 11,711 10,982 10,500 9,988 10,039 9,495 9,247 9,093
S02 164971 0.934] 8874 saso[  7.625] 6752 6039 ss03]  sss3 5146 4940 4622 4410

In the EU-27, SO, emissions decreased by 69 %, followed by CO (-53 %), NMVOC (-39 %) and NO,
(-34 %) (Table 2.8).

Table 2.8 Overview of EU-27 indirect GHG and SO2 emissions for 1990-2006 (Gg)

1990]  1995[  1996]  1997] 1998 1999]  2000]  2001] 2002  2003] 2004]  2005] 2006
GREENHOUSE GAS EMISSIONS )
NOx 16864]  14.533]  14319] 13824 13404] 12972] 12247] 10.881] 11562 11,443 11613 11.310] _11.079)
co 64480 515170 s0622]  as.us7| 45914 43391 38087 35.028] 33755 32811 34789 32512] 30443
NMVOC 18,240] 15,144] 14,751 14,488 14,005 13,459 12,219 11,982 11,611 11,598 11,428 11,144] 11,079
502 24976] 166200 15434 1aara[ 1275 o4 0947] 9634 o1as] 8,698 8515 8002 7795

Table 2.9 shows the NO, emissions of the EU-27 Member States between 1990-2006. The largest
emitters, the UK, Spain, Germany and France, made up 53 % of total NO, emissions in 2006. Most
EU-27 Member States reduced their emissions, only Austria, Greece, Portugal, Spain and Hungary
had emission increases between 1990 and 2006.
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Table 2.9

Overview of Member States’ contributions to EU-15 and EU-27 NOy emissions for 1990-2006 (Gg)

Member State 1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Austria 192] 181 204 193] 208] 199] 205 215 225 236 233 237 225
Belgium 444 421 404 396 395 370] 374 360 347 260)] 256 244 230
Denmark 274 266) 304 259 236 221 205 203 199 208] 193] 184] 185
Finland 295 245 248 240 225 220 211 211 208| 217 203| 175 193]
France 1,841 1,698 1,683 1,642} 1,653 1,607, 1,557, 1,525 1,490 1,464 1,442 1,429 1,364
Germany 2,862 2,132 2,048] 1,966 1,919 1,888 1,815 1,735 1,640 1,580 1,532 1,447, 1,394
Greece 2380 298 302] 309 324 314 305 317 320 320 317 329 316]
Ireland 124 125 129 130 134 133] 136) 138 128 123] 123] 124] 119
Italy 1,943 1,808 1,732] 1,655] 1,555] 1,454 1,374 1,352] 1,258] 1,250 1,181 1,112 1,062]
Luxembourg 144 6 6 5] 3] 3] 4 4 3] 3] 3] 3] 0
Netherlands 545 449 427 395 390 397 386 376 369 366 346 330 317
Portugal 246 278 270 269 2380 288 287 288 296 279, 275 277, 253
Spain 1,231 1,334 1,296 1,341 1,351 1,423 1,445 1,429 1,480 1,483 1,513] 1,515 1,466
Sweden 314 280 271 261 253 242] 220 209 204 198] 188 181 175
United Kingdom 2,967 2,390 2,315 2,163] 2,088] 1,975 1,899, 1,828 1,715 1,721 1,659 1,620 1,595
EU-15 13,575 11,911 11,639 11,222 11,016] 10,734] 10,423] 10,189 9,884 9,708 9,463 9,205 8,893
Bulgaria 242] 151 145 141 136 123] 128 138 134 147, 137 149 159
Cyprus 19 24 25 25 26 22| 22| 22 22| 22| 19 15 15
Czech Republic 742 430 446 470] 414 391 396 332 319 325 333 279 283
Estonia 100 46) 48] 49 46| 41 40 44 46 51 52) 51 52|
Hungary 8 185 192 196 198 197 185 183 183 211 185] 203| 202
Latvia 67 40 40 40f 40| 39 37 38 38 39 40 40 44
Lithuania 136 51 55 56| 61 53 46 44 48| 51 53 53 61
Malta 10| 10} 10 10| 10| 10| 9| 9 9 10 9 9 9
Poland 1,280 1,120 1,154 1,114 991 951 498 395 382 378 804 825 879
Romania 462 387 430 376 336 290 305 328 345 356 372] 337 348
Slovakia 222 178 135 128] 133] 121 109 109 101 98 98 98 87
. NA,NE,N| NA,NE,N| NA,NE,N| NA,NE,N| NA,NE,N| NA,NE,N|
Slovenia o o ol o o ol 49 50) 49 48] 48] 47, 47
EU-27 16,864 14,533 14,319 13,824] 13404] 12,972 12247 11,881 11,562 11,443] 11,613 11,310 11,079

Table 2.10 shows the CO emissions of the EU-27 Member States between 1990-2006. The largest
emitters, France, Germany and Italy that made up 44 % of the total CO emissions in 2006, reduced
their emissions from 1990 levels substantially. Also all other Member States, except Malta and
Romania, reduced emissions.
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Table 2.10

Overview of Member States’ contributions to EU-15 and EU-27 CO emissions for 1990-2006 (Gg)

Member State 1990] 1995 1996] 1997] 1998]  1999] 2000 2001 2002 2003 2004 2005 2006
Austria 1444] 1267 1246 1153|1109 1,034 959 930 899) 900 857, 823 785
Belgium 1585] 1234 1193  1075] 10400 1011 1,041 1,009 943 753 691 505 515
Denmark 761 702) 686) 625 584 545 543 559 543 563 559 592 591
Finland 709 634 623 621 616 608 588 580 570 558 540 510 499
France 11,734 10281 9661 9088 8870 8346 7703|7116  6.902] 6614 6708|6203 5680
Germany 12,118] 6671 6280 6155 5762l sa406]  5.134]  a9007]  4634] 4484l 4317 4201 4006
Greece 1205] 1328 1354 1.355] 1384 1310] 1356 1266  1230] 1193 1153|1052 956
Ireland 404 306 311 296 305 271 243 233 215, 203 193 183 175
Italy 7183 7167  6868] 6607 6197 5892 5159 so081f 4459 4373 4197 3822 3,588
Luxembourg 132] 63 58 36 12] 15 15 16 13 13 10| 12] 0
Netherlands 1,067, 804 772) 725 701 611 647 625 603 582 583 551 544
Portugal 956) 933 368 820 843 795 810 742 746 911 716 743 648
Spain 3883 3475 3595 3400  3416] 3116 2998 2964 2730 2821 2717 2530 2433
Sweden 974 908 881 831 766 742 710) 673 660 651 616 608 578
United Kingdom 8225  6297] 6144 5673 50266 4916 4221 3871 3320 2923 20681 2379 2263
EU-15 52470 42,069 40,540 38,551] 36,871 34,619 32,128 30,573] 28485 27,543 26,538] 24,716] 23,261
Bulgaria 790) 644 610 531 641 618 635 583 678 654 674 646 665
Cyprus 71 74 71 67 65 93 92 91 33 89 50 40) 3
Czech Republic 1,063 92 958 974 807, 722 676) 683 582 622 617 551 532
Estonia 273 199 222 232 206 195 196) 215 210 216 217 208 212
Hungary 167 645 646 636 632 592 592] 579 574 600 585 585 596
Latvia 382 314 322 313 303 301 302 308 305, 316 322 328 330
Lithuania 499 279 306 354 368 3130 1,529 218 218 222 183 189 201
Malta 24 30 31 31 31 31 30 29 29 28 28 31 31
Poland 7406| 4547 48371 47000 4301 4363 237 942 856 7571 34260 3321 2,766
Romania s24] 13700 171s] 1435|1344 1209 na196]  1238] 1208 1321 1,718] 1481 1,419
Slovakia 512 420) 364 364 346 335 313 315 292) 308 310 299 290
) NA.NE,N| NA,NE.N| NANE.N[ NA NE.N| NA.NE.N| NANE.N|
Slovenia o o o o o o 162) 154 141 135 121 117 108|
EU-27 64480 51,517 50,622] 48,187 45914 43391 38087 35928] 33,755 32,811 34,789 32512] 30,443

Table 2.11 shows the NMVOC emissions of the EU-27 Member States between 1990-2006. The
largest emitters France, Germany and Italy that made up 47 % of the total NMVOC emissions in
2006, reduced their emissions from 1990 levels. All Member States except for Portugal, Hungary and
Poland reduced emissions.
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Table 2.11

Overview of Member States’ contributions to EU-15 and EU-27 NMVOC emissions for 1990-2007 (Gg)

Member State 1990 1995 1996 1997| 1998 1999 2000 2001 2002 2003] 2004 2005 2006
Austria 283 229 222 207 192] 178 177 188 189 183] 176 164 172
Belgium 394] 330 310) 299 288] 275 253 245 227 200) 183 140) 126]
Denmark 172 161 158] 147 137, 132] 129 122] 120 115] 116] 116 110]
Finland 229 192} 185 180 176] 171 165 162 156 151 147 136 132
France 3,934 3,608] 3,408] 3,421 3,277, 3,309 3,136 2,987 2,809 3,103 2,699 2,712 2,735
Germany 3,768 2,094 2,005 1,969 1,932 1,777 1,613 1,524 1,451 1,390) 1,402 1,385 1,349
Greece 308] 343 348] 348 357, 353 354] 350) 347 339 332 286) 291
Ireland 105 101 107 108 110] 88| 78 74 68 64 60) 58 57
Italy 1,988 2,006 1,953] 1,886] 1,781 1,686 1,502 1,429 1,332] 1,293 1,261 1,215 1,176
Luxembourg 8 8 8 7| 7 (9 ) [§ 6| 3 3 ) 3
Netherlands 456 316 271 247 249 234] 218 198 188] 175 168 168 163
Portugal 683 718 719 721 721 713] 707 710 712 714 715 713 711
Spain 1,094 1,030 1,060 1,074 1,107 1,101 1,088 1,061 1,022] 1,039 1,027 990 965
Sweden 373 268 261 250) 238] 229 220 208 206) 207 203 200) 195
United Kingdom 2,386 1,927 1,822 1,756] 1,609 1,457 1,337 1,236 1,156 1,061 1,000) 959 909
EU-15 16,181 13,331] 12,836| 12,621 12,178 11,711] 10,982 10,500 9,988 10,039 9,495 9,247 9,093
Bulgaria 117 94 87 72 87| 78 79 82] 87 86] 96 103 109
Cyprus 14 16] 15] 15 15] 16] 16] 16| 16| 16] 14 11 11
Czech Republic 311 215 265 272 267, 2477, 244 220 203 203 198 182] 179
Estonia 36 29 30 30] 25 21 23 24 24 27, 28 25 23]
Hungary 62] 170} 169 164 169 165 166} 162 160 169 157 176 187
Latvia 94 59 61 62 61 61 56 55 57 59 60) 63| 65
Lithuania 110] 72 77 83| 83| 76 70 66 66| 30| 75) 90) 84
Malta [§ 7 12] 10 10] 9 4 8] 5 5| 3] 3] 3]
Poland 831 769 766 774 730 731 184 450 592 479 808] 793 911
Romania 335 281 335 293 280 259 265 266 282 301 359 321 296)
Slovakia 141 101 98] 92 90 84 78 84 82] 87| 88| 83 78]
. NA,NE,N| NA,NE,N| NA NE,N| NA,NE,N| NA,NE,N|
Slovenia o o ol ol 10] o 51 50 48 47 46| 48 41
EU-27 18,240 15,44 14,751| 14,488] 14,005 13459 12,219 11,982 11,611 11,598] 11,428 11,144 11,079

Table 2.12 shows the SO, emissions of the EU-15 Member States between 1990-2006. The largest
emitters, Poland, Spain and Bulgaria, that made up 44 % of the total SO, emissions in 2006, reduced
their emissions from 1990 levels. All other Member States except for Greece and Hungary reduced

emissions.
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Table 2.12

Overview of Member States’ contributions to EU-15 and EU-27 SO, emissions for 1990-2006 (Gg)

Member State 1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Austria 74 47 45 40 36] 34 32 33 32] 32] 27 27 28]
Belgium 319 227 215 200] 188] 151 145 142] 133 131 134] 125] 112
Denmark 178] 137 172] 99 76 55 29 27 25 32| 25 22 25
Finland 249 105 110 101 93] 91 81 90 89 101 83 68 84
France 1,357 999 975 830 849 734 643 590 544 539 535 512 478
Germany 5,353 1,724 1,448 1,207 969 796] 637 641 601 605 582] 574 558
Greece 472 539 529 522 530] 548] 499 504 516] 554 548] 545) 536
Ireland 183] 160} 148 165 176 157 137 129 99 78 72 71 60)
Italy 1,795 1,320 1,210 1,134 997 900 755 705 622 526 488 408 389
Luxembourg 144 6| 5 4 2] 1 1 1 1 1 1 1 0|
Netherlands 190] 128 116 102] 94 88| 72 73] 67 63 63 65 64
Portugal 320 334 273 294 344 344 307 296 296 202 214 214 191
Spain 2,169 1,786 1,556 1,738] 1,581 1,595 1,458 1,433] 1,536 1,270 1,312] 1,264 1,170
Sweden 108] 71 69) 62) 59 48 46) 44 45) 45| 41 40) 39
United Kingdom 3,717, 2,352 2,003 1,661 1,633 1,209 1,198 1,095 978| 967 812 638] 676
EU-15 16,497| 9,934 8,874 8,159 7,625 6,752} 6,039) 5,803 5,583 5,146 4,940 4,622 4,410
Bulgaria 1,517 1,300 1,311 1,311 1,192 1,056 1,045 1,096 983 1,043] 998 957 1,030
Cyprus 45 43 45 47 48] 50] 53] 53 51 45| 45| 41 34
Czech Republic 1,876 1,095 934 981 442) 269 264 251 237 232 227, 219 211
Estonia 257 138 143 140 125 116 115 114 111 130] 128 123 124
Hungary 10] 707 671 656 593] 598 489 404 365 348 249 147 123
Latvia 101 48 54 39 36] 29 10 8] 6 5 4 4] 3
Lithuania 214] 85| 86) 76 99 69 42] 38 38| 38 41 42] 42
Malta 16] 29 30 32] 33 30 24 26| 25 27 12] 12 12]
Poland 3,210] 2,376 2,368| 2,181 1,897 1,719 1,202 1,172] 1,088] 1,019 1,241 1,232 1,203]
Romania 707, 619 685) 585 477 432) 439 469 484 493 479 474 497
Slovakia 526] 246 231 205 184] 173] 127 131 103 106] 97 89 88|
. NA,NE,N| NA,NE,N| NA NE,N| NA,NE,N] NA,NE,N| NA,NE.N]
Slovenia ol ol 0 0 o ol 98 68 71 66) 54 41 18
EU-27 24,976] 16,620 15434 14,412) 12,751 11,294 9,947, 9,634 9,145 8,698 8,515 8,002 7,795
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3 Energy (CRF Sector 1)

This chapter starts with an overview on emission trends in CRF Sector 1 Energy. For each EU-15 key
source overview tables are presented including the Member States’ contributions to the key source in
terms of level and trend, information on methodologies and emission factors. The chapter includes
also sections on uncertainty estimates, sector-specific QA/QC, recalculations, the reference approach,
and international bunkers. The main improvement compared to the inventory report 2007 is the
inclusion of detailed information on emission trends and methods, activity data and emission factors
used for the new MS in a separate chapter.

3.1 Overview of sector (EU-15)

CRF Sector 1 Energy contributes 80 % to total GHG emissions and is the largest emitting sector in the
EU-15. Total GHG emissions from this sector increased by 2.2 % from 3 256 Tg in 1990 to 3 327 Tg
in 2006 (Figure 3.1). In 2006, emissions decreased by 0.7 % compared to 2005.

The most important energy-related gas is CO, that makes up 78 % of the total EU-15 GHG emissions.
CH, and N,O are each responsible for 1 % of the total GHG emissions. The key sources in this sector
are as follows.

1 A 1 a Public Electricity and Heat Production: Gaseous Fuels (COy)
1 A 1 a Public Electricity and Heat Production: Liquid Fuels (CO2)

1 A 1 a Public Electricity and Heat Production: Other Fuels (CO5)

1 A 1 a Public Electricity and Heat Production: Solid Fuels (COy)

A 1 a Public Electricity and Heat Production: Solid Fuels (N2O)

A 1 b Petroleum refining: Gaseous Fuels (COy)

A 1 b Petroleum refining: Liquid Fuels (CO2)

A 1 b Petroleum refining: Solid Fuels (COy)

A 1 ¢ Manufacture of Solid fuels and Other Energy Industries: Gaseous Fuels (CO2)
A 1 ¢ Manufacture of Solid fuels and Other Energy Industries: Solid Fuels (CO2)
1 A 2 alron and Steel: Gaseous Fuels (CO»)

1 A 2 alron and Steel: Liquid Fuels (COy)

1 A 2 alron and Steel: Solid Fuels (CO5)

1 A 2 b Non-Ferous Metals: Solid Fuels (CO2)

1 A 2 ¢ Chemicals: Gaseous Fuels (COy)

1 A 2 ¢ Chemicals: Liquid Fuels (COy)

1 A 2 ¢ Chemicals: Other Fuels (CO5)

1 A 2 ¢ Chemicals: Solid Fuels (COy)

1 A 2 d Pulp, Paper and Print: Gaseous Fuels (CO>)

1 A 2 d Pulp, Paper and Print: Liquid Fuels (COy)

1 A 2 e Food Processing, Beverages and Tobacco: Gaseous Fuels (COy)
1 A 2 e Food Processing, Beverages and Tobacco: Liquid Fuels (CO2)
1 A 2 e Food Processing, Beverages and Tobacco: Solid Fuels (COy)
1 A 2 f Other: Gaseous Fuels (CO2)

1 A 2 f Other: Liquid Fuels (COz)

1 A 2 f Other: Other Fuels (CO2)

1 A 2 f Other: Solid Fuels (COz)

1 A 3 a Civil Aviation: Jet Kerosene (COy)

1 A 3 b Road Transportation: Diesel oil (CO5)

1 A 3 b Road Transportation: Diesel oil (N2O)

1 A 3 b Road Transportation: Gasoline (CO)

1 A 3 b Road Transportation: Gasoline (N2O)

1 A 3 b Road Transportation: LPG (COy)

1 A 3 ¢ Railways: Liquid Fuels (COy)

1 A 3 d Navigation: Gas/Diesel Qil (CO)

1 A 3 d Navigation: Residual Qil (COy)

1 A 3 e Other Transportation: Gaseous Fuels (CO>)

1 A 4 a Commercial/Institutional: Gaseous Fuels (CO»)

1 A 4 a Commercial/Institutional: Liquid Fuels (CO2)

1 A 4 a Commercial/Institutional: Solid Fuels (COy)

1 A 4 b Residential: Biomass (CHa)

1 A 4 b Residential: Gaseous Fuels (COy)

1 A 4 b Residential: Liquid Fuels (COy)

1 A 4 b Residential: Solid Fuels (COy)

1 A 4 ¢ Agriculture/Forestry/Fisheries: Gaseous Fuels (COz)

1 A 4 ¢ Agriculture/Forestry/Fisheries: Liquid Fuels (CO2)

1 A 4 ¢ Agriculture/Forestry/Fisheries: Solid Fuels (COy)

1
1
1
1
1
1
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1 A 5 a Stationary: Solid Fuels (COy)
1 A 5 b Mobile: Liquid Fuels (COy)

1 B 1 a Coal Mining: (CHa)
1B2a0Qil: (COy)

1 B 2 b Natural gas: (CH4)

1 B 2 ¢ Venting and flaring: (COy)

Figure 3.1 CREF Sector 1 Energy: EU-15 GHG emissions in CO; equivalents (Tg) for 1990-2006
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Figure 3.2 shows that CO, emissions from road transport had the highest increase in absolute terms of
all energy-related emissions, while CO, emissions from 1A2 Manufacturing Industries decreased
substantially between 1990 and 2006. The increases in road transport occurred in almost all Member
States, whereas the emission reductions from manufacturing industries mainly occurred in Germany
after the reunification. The decline of coal-mining (CH,4) and decreasing CO, emissions from 1Alc
Manufacture of Solid Fuels and Other Energy Industries are the main reasons for the large absolute
emission reductions from Other in Figure 3.2. Figure 3.2 shows that the six largest key sources
account for 91 % of emissions in Sector 1.

Figure 3.2 CREF Sector 1 Energy: Absolute change of GHG emissions in CO; equivalents (Tg) by large key source categories for
1990-2006 and share of largest key source categories in 2006
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3.2 Source categories (EU-15)

3.2.1 Energy industries (CRF Source Category 1A1)

Energy industries (CRF 1A1) comprises emissions from fuels combusted by the fuel extraction or
energy-producing industries. For the EU-15, this source category includes three key sources: CO,
from ‘Electricity and heat production’ (CRF 1Ala), CO, from ‘Petroleum-refining’ (CRF 1A1b), and
CO; from ‘Manufacture of solid fuels and other energy industries” (CRF 1Alc).

Figure 3.3 shows the trends in emissions in energy industries for the EU-15 between 1990 and 2006,
which is mainly dominated by CO, emissions from public electricity and heat production. CO, from
1Ala currently represents about 85 % of greenhouse gas emissions in 1A1 (i.e. including methane and
nitrous oxide).

Total greenhouse gas emissions from 1A1 increased, in net terms, by about 43 Tg CO, equivalent, or
3.7 %, between 1990 and 2006. About 85 % of the gross increase was accounted for by emissions
from public electricity and heat production (70 Tg) and the remaining 15 % by petroleum refining (12
Tg). Greenhouse gas emissions from the manufacturing of solid fuels fell by 40 Tg over the 1990-
2006 period.

Figure 3.3: 1A1 Energy Industries: Total GHG, CO; and N,O emission trends and Activity Data
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2 CO2 Petroleum Refining
CO2 Manufacture of solid fuels and other Energy Industries
—%—N20 Public Electricity and Heat Production

—e— AD Energy Industries —=—AD Public Electricits and Heat Production

A AD Petroleum Refining AD Manufacture of solid Fules

Table 3.1 summarises the information by Member State. Greenhouse gas emissions from energy
industries increased in eleven Member States and fell in four. Of the eleven countries where
emissions were higher in 2006 than in 1990, 55 % of the increase was accounted for by Spain and
Italy alone. Of the four countries were emissions fell over the 1990-2006 period, about 95 % of the
reductions came from Germany and the UK. The change in the EU-15 was a net increase of 43 Tg, as
explained above. The table also shows the contributions of CO, and N,O separately.
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Table 3.1

1A1 Energy industries: Member States’ contributions to CO; and N»O emissions

GHG emissions in| GHG emissions in| CO, emissions in | CO, emissions in | N,O emissions in | N,O emissions in
1990 2006 1990 2006 1990 2006
Member State
(Gg CO, (Gg CO, (Gg) (Gg) (Gg CO, (Gg CO;,
equivalents) equivalents) equivalents) equivalents)

Austria 13,844 15,508 13,792 15,426 48 76]
Belgium 30,171 27,692 29,947 27,554 218 125
Denmark 26,315 29,878 26,173 29,470, 119 168
Finland 19,185 32,897 19,055 32,541 122 330
France 66,824 65,346 66,157 64,480 593 835
Germany 419,686 370,171 414,936 366,139 4,572 3,903
Greece 42,559 54,944 42,445 54,744 106 183
Ireland 11,576 15,428 11,159 14,907 417 520
Italy 134,791 159,819 134,092 159,108 504 575
Luxembourg 1,305 1,472 1,302] 1,462 2 9
Netherlands 52,703 62,287 52,492 61,913 140 239
Portugal 16,010 22,268 15,944 22,120, 61 140
Spain 77,694 117,176 77,357 116,322 283 710
Sweden 10,414 11,374 10,050 10,867 342 433
United Kingdom 238,454 218,340 236,423 216,471 1,887 1,648]
EU-15 1,161,533 1,204,601 1,151,325 1,193,524 9,414 9,893

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.4 shows the relative contributions of greenhouse gas emissions from energy industries in
each Member State, ranging from relatively low shares in Luxembourg and France to relatively high
in Denmark, Finland and Greece. Figure 3.5 shows the absolute contributions to EU-15 greenhouse
gas emissions from energy industries, which are clearly dominated by Germany and the UK. These
two countries represent about half of the EU’s greenhouse gas emissions from energy industries.
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Figure 3.4: Share of greenhouse gas emissions from energy industries in total greenhouse gas emissions by Member State in 2006
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Figure 3.5: Member States’ share of greenhouse gas emissions from energy industries in EU-15
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Public heat and electricity production is the largest source category in the EU-15, as well as the main
source of emissions from energy industries. The fuel mix can explain to a large extent differences in
the greenhouse gas intensity of heat and electricity production of Member States. The relative low
share of greenhouse gas emissions from energy industries in France can be partly explained by the use
of nuclear energy for power generation. Luxembourg is a net importer of electricity from
neighbouring countries. Some countries rely more on coal than on gas. At the EU-15 level, about
46 % of the fuel used in energy industries comes from solid fuels, although its contribution has been
declining in favour of relatively cleaner natural gas, whose share stood at about 30 % in 2006.

Table 3.2 provides information on the contribution of Member States to EU-15 recalculations in CO,
from 1A1 Energy Industries for 1990 and 2005 as well as the main explanations for the largest
recalculations in absolute terms.

Table 3.2 1A1 Energy Industries: Contribution of MS to EU-15 recalculations in CO; for 1990 and 2005 (difference between
latest submission and previous submission in Gg of CO; equivalents and percent)

1990 2008 Main explanations
Gg Percent Gg Percent

Austria 133 1,0) 262 1,7|Correction of NCVs; shift between categories 1.A.1 and 1.A.2 and/or between final energy consumption and

transformation input; calculation of emissions from natural gas distribution losses
. As the year 2005 contains a temporary estimation of the emissions during the 2007 submission, this year was

Belgium 84 03 469 19 almost completely revised during the January 15, 2008 submission.

Denmark 0| 0,0} o 0,0

Finland 0f 0,0 19 0,1

France 20 0.0l 4.858 7 1?991 updat.e of coke production; 2005: changed fuel consumption; change in GIC data base; changed AD for
district heating

Germany -146 0,0 174] 0,0|New available energy data; 1Alb: mode of truncation;

Greece -754 -1,7] -528} -0,9EF of CO2 emissions from the combustion of lignite was changed

Ireland 0f 0,0 0f 0,0]

ltaly 0f 0,0] -639] -0,4/Update of emission factor for natural gas, coal and fuel oil; other minor liquid fuels have been added

Luxembourg 34 2,7| 1.059 297,3|Revised AD for CRF category 1.A.1.a - other fuels (MSW incineration)

Netherlands 0| 0,0} 9 0,0

Portugal 0f 0,0 1.420] 6,0lupdate of activity data for some LPS

Spain 0| 0,0} 12] 0,0

Sweden 0f 0,0 -83 -0,7|Revised AD
Addition of emission factor for petroleum coke in power stations; Revision to activity data in power stations

UK -6} 0,0f 3.105} 1,5 for gas oil (increase), Fuel oil (decrease) and coal. All due to change in activity data in National statistics.
Addition of petroleum coke. Increase in activity data due to change in national statistics for natural gas used
in petroleum refining; Reallocation of coal from other industrial combustion to power stations

EU-15 -632 -0,1 9.210f 0,8

Table 3.3 provides information on the contribution of Member States to EU-15 recalculations in N,O
from 1A1 Energy Industries for 1990 and 2005 and main explanations for the largest recalculations in
absolute terms.
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Table 3.3. 1A1 Energy industries: Contribution of MS to EU-15 recalculations in N>O for 1990 and 2005 (difference between
latest submission and previous submission in Gg of CO; equivalents and percent)

1990 2008 Main explanations
Gg Percent Gg Percent
Austria 0 0,2 4 6,3
Belgium 9| 4.5 -86 -39,4New estimate of underground mining activity; allocation to 1Bla
Denmark 0) 0,0f 0f 0,1
Finland 0f 0,0 26| 11,7|Plant level data corrected; correction in combustion technology
France -139 -19,0] -256) -22,6|New EF for electricity production
Germany 3] 0,1 -57| -1,5/New available energy data
Greece -1.673] -94,0| -2.115) -91,6|EFs of N20 emissions from the combustion of solid and liquid fuels were changed
Ireland 1 0,3} 12 2,2
Italy -1.180) -70,0) -1.461 -71,3|Other minor liquid fuels have been added
Luxembourg 2 L 5
Netherlands " 9,0 100) 69,8 Revised emission factor for waste incineration
Portugal 0| 0,0} 39 34 4]
Spain 0| 0,0} 3 0,3
Sweden 0f 0,0 -3 -0,7]
UK 3| 0,24 22 1,4
EU-15 -2.960) -23,9 -3.766) -27,8)

3.2.1.1. Public Electricity and Heat Production (1A1a) (EU-15)

According to the IPCC, emissions from public electricity and heat production (CRF 1Ala) should
include emissions from main activity producers of electricity generation, combined heat and power
generation, and heat plants. Main activity producers (i.e. public utilities) are defined as those
undertakings whose primary activity is to supply the public. They may be in public or private
ownership. Emissions from own on-site use of fuel should be included. Emissions from autoproducers
(undertakings which generate electricity/heat wholly or partly for their own use, as an activity that
supports their primary activity) should be assigned to the sector where they were generated and not
under 1Ala. Autoproducers may be in public or private ownership.

CO, emissions from electricity and heat production is the largest key source in the EU-15 accounting
for about one quarter of total greenhouse gas emissions in 2006 and for 99 % of greenhouse gas
emissions from public heat and electricity production. Between 1990 and 2006, CO, emissions from
electricity and heat production increased, on average, by just over 7 % in the EU-15.

Figure 3.6 shows the trends in emissions originating from the production of public heat and electricity
by fuel in the EU-15 between 1990 and 2006. It also shows the activity data behind the emissions™.

2 CO, emissions from the combustion of biomass fuels are reported as a memo item and are therefore not included in the

emissions from public electricity and heat production. The biomass used as a fuel is however included in the national
energy consumption (i.e. activity data). The fact that CO, emissions from biomass are treated differently from other fuel
emissions does not imply emissions from the production of heat and electricity are due to fossil fuel combustion only.
Biomass CO, emissions are just reported elsewhere. Non-CO, emissions from the combustion of biomass (CH, and
N,0) are reported under the energy sector.
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Figure 3.6: 1A1la-Public Electricity and Heat Production: Total, CO; and N,O emission and activity trends
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Fuel used for public heat and electricity production increased by almost 25 % in the EU-15 between
1990 and 2006. Solid fuels still represent more than half of the fuel used in public conventional
thermal power plants, although its share in the fuel mix has been declining. Gas has increased very
rapidly, by a factor of almost 4 between 1990 and 2006, and its share stands at just about below one
third of all the fuel used for the production of heat and electricity in the EU. Liquid fuels still account
for some 7 % but its use has declined gradually during the past 16 years. The use of biomass has
increased as rapidly as the use of gas, but its share in the fuel mix is relatively small, at around 5 %.

CO, emissions from public electricity and heat production did not increase in line with fuel
consumption. There are several reasons for this. Figure 3.7 below shows the estimated impact of
different factors on the reduction of CO, emissions from public heat and electricity generation in the
EU-15 between 1990-2005. The main explanatory factors at the EU-15 level during the past 16 years
have been improvements in energy efficiency and (fossil) fuel switching from coal to gas.

106



Figure 3.7: Estimated impact of different factors on the reduction in emissions of CO; from public electricity and heat
production in the EU-15 between 1990 and 2005.
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Note: The chart show the estimated contributions of the various factors that have affected emissions from public electricity and heat
production (including public thermal power stations, nuclear power stations, hydro power plants and wind plants). The top line represents
the hypothetical development of emissions that would have occurred due to increasing public heat and electricity production between 1990
and 2005, if the structure of electricity and heat production had remained unchanged since 1990, i.e. if the shares of input fuels used to
produce electricity and heat had remained constant, and if the efficiency of electricity and heat production also stayed the same. However,
there were a number of changes that tended to reduce emissions. The contribution of each of these changes to reducing emissions are shown
by each of the bars. The cumulative effect of all these changes was that emissions from electricity and heat production actually followed the
trend shown by the black bars. This is a frequently used approach for portraying the primary driving forces of emissions. It is based on the
IPAT and Kaya identities. The explanatory factors should not be seen as fundamental factors in themselves nor should they be seen as
independent from each other. The underpinning energy data is based on Eurostat’s energy balances.

Based on the chart above, CO, emissions from public heat and electricity production increased by
about 6 % during 1990-2005, but emissions would have risen by over 30 %, had the shares of input
fuels used to produce electricity and heat and the efficiency remained constant, an increase which
would be in line with the additional amount of electricity and heat produced. The relationship
between the increase in electricity generation and the actual reduction in emissions during 1990-2005
can be explained by the following factors:

* An improvement in the thermal efficiency of electricity and heat production. During 1990-
2005, there was a 9 % reduction in the fossil-fuel input per unit of electricity produced from
fossil fuels.

e (Changes in the fossil fuel mix used to produce electricity, i.e. fuel switching from coal and
lignite to natural gas. There was a 12 % reduction in the CO, emissions per unit of fossil-fuel
input during 1990-2005.

o The lower combined share of nuclear and renewable energy for electricity and heat
production in 2005 compared to 1990*'. During 1990-2005, the share of electricity from fossil

2l The specific nuclear effect can be separated from the renewable effect in an additive way. These two factors will then be

additive to each other and the combined renewable and nuclear effect will remain multiplicative to the already-
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fuels in total electricity production increased by 1 %.

These three factors interact with each other in a multiplicative way: Actual CO, emissions change =
1.31 (increase in electricity production) X 0.91 (efficiency improvement) X 0.88 (fossil fuel
switching) X 1.01 (lower nuclear-renewable share) = 1.06. The combined effect was an increase of
about 6 % in CO, emissions in 2005 compared to the 1990 level.

Returning to the 2008 inventory, table 3.4 summarises emissions arising from the production of public
heat and electricity by Member State. CO, emissions increased in eleven Member States and fell in
four. Of the eleven countries where emissions were higher in 2006 than in 1990, close to 40 % of the
increase was accounted for by Spain alone. Of the remaining four countries, were emissions fell, more
than two thirds of the reduction came from the UK. The change in the EU-15 was a net increase of
about 69 Tg.

Table 3.4: 1Ala Public Electricity and Heat Production: Member States’ contributions to CO; emissions

CO, emissions in Gg Share in EU15 Change 2005-2006 Change 1990-2006
Member State emissions in Ge CO, Ge CO,
1990 2005 2006 2006 equivalents) (%) equivalents) (%)
Austria 10,888 12,744 12,049 1.2% -695 -5% 1,161 11%
Belgium 23,504 24,462 22,637 2.2% -1,825 1% -867 4%
Denmark 24,736 19,603 26,858 2.6% 7,255 37% 2,121 9%
Finland 16,448 18,654 29,412 2.9% 10,758 58% 12,964 79%
France 47,925 50,289 46,883 4.6% -3,406 7% -1,042 -2%
Germany 335,864 325,341 329,294 32.3% 3,954 1% -6,570 -2%
Greece 39,878 53,823 50,945 5.0% -2,878 -5% 11,067 28%
Ireland 10,876 15,136 14,411 1.4% =726 -5% 3,534 32%
Italy 107,136 119,968 121,579 11.9% 1,611 1% 14,443 13%
Luxembourg 1,302 1,415 1,462 0.1% 47 3% 160 12%
Netherlands 39,923 53,970 49,312 4.8% -4,658 9% 9,389 24%
Portugal 13,960 22,598 19,508 1.9% -3,090 -14% 5,549 40%
Spain 64,341 110,042 101,361 10.0% -8,681 -8% 37,020 58%
Sweden 7,691 8,400 8,125 0.8% -275 -3% 434 6%
United Kingdom 204,603 175,763 184,504 18.1% 8,741 5% -20,099 -10%
EU-15 949,076 1,012,210 1,018,341 100.0% 6,131 1% 69,265 7%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.8 shows the relative contributions of greenhouse gas emissions from energy industries in
each Member State, ranging from relatively low shares in Luxembourg and France to relatively high
in Denmark, Greece and Finland. Figure 3.9 shows the absolute contributions to EU-15 CO,
emissions from this source category, dominated by Germany and the UK. These two countries
represent about half of the EU’s greenhouse gas emissions from public electricity and heat
production.

mentioned fuel-switching and efficiency factors.
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Figure 3.8: Share of CO; emissions from public electricity and heat production in total greenhouse gas emissions by Member
State in 2006
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Figure 3.9: Member States’ share of CO; emissions from public heat and electricity production in EU-15

Ireland

Belgium 1.4%
228 i Austria S\(f)v:g/en
Portugal 1.2% 07
Denmark 1.9%
2.6% Luxembourg

0.14%

Finlan

France 2.9% '

4.6%
Germany

32.3%
Netherlands

4.8%

Greece
5.0%

Spain

10.0% l

United Kingdom
18.1%

Member States' share in EU-15 Italy
CO2 emissions from public heat 11.9%
and electricity production

109



Finally, N,O emissions currently represent about 1 % of greenhouse gas emissions from public
electricity and heat production. They increased by 10 % between 1990 and 2006 (Table 3.5).
Emissions from this source category only declined in the United Kingdom, Germany and Belgium.

Table 3.5: 1Ala Public Electricity and Heat Production: Member States’ contributions to N>O emissions
N,O emissions (Gg CO, equivalents) ) Change 2005-2006 Change 1990-2006
Member State S.har'e m .EUIS
emissions in 2006 (Gg CO, (Gg CO,
1990 2005 2006 equivalents) (%) equivalents) (%)

Austria 43 61 70 0.8% 9 14% 27 63%
Belgium 86 54 76 0.9% 23 42% -9 -11%
Denmark 103 113 138 1.6% 25 22% 35 34%
Finland 104 230 307 3.6% 77 34% 203 195%
France 452 735 693 8.2% -42 -6% 241 53%
Germany 3,658 3,528 3,608 42.6% 80 2% -51 -1%
Greece 101 185 172 2.0% -13 -71% 71 70%
Ireland 412 551 510 6.0% -41 -71% 99 24%
Italy 326 343 343 4.1% 0 0% 17 5%
Luxembourg 2 8 9 0.1% 0 - 6 -
Netherlands 132 230 227 2.7% -3 -1% 96 73%
Portugal 52 140 129 1.5% -10 -8% 78 151%
Spain 197 633 607 7.2% =27 -4% 410 208%
Sweden 305 376 393 4.6% 17 5% 88 29%
United Kingdom 1,669 1,080 1,183 14.0% 104 10% -485 -29%
EU-15 7,641 8,267 8,466 100.0 % 199 2% 825 11%

1A1la Electricity And Heat Production - Liquid Fuels (CO,)

CO, emissions arising from the combustion of liquid fuels for public electricity and heat generation
account for about 7 % of all greenhouse gas emissions from 1Ala. Within the EU-15, emissions fell
by about 46 % between 1990 and 2006 (Table 3.6).

Table 3.6: 1A1a Public Electricity and Heat Production, liquid fuels: Member States’ contributions to CO; emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State ‘EUIS ‘ Metl?od Activity data Emission
emissions in [ (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)
Austria 1,229 1,091 1,171 1.8% 80 7% -58 -5% T2 NS, PS CS, PS
Belgium 659 1,144 848 1.3% -296 -26% 189 29% CS/T3|  PS/Q/AS CS/D)|
Denmark 947 1,072 1,168 1.7% 96 9% 221 23% C NS/PS CS/C/D
Finland 1,242 975 1,134 1.7% 158 16% -108 -9% T3 PS CS, D
France 7,894 8,544 7,538 11.3% -1,007 -12% -356 -5% C PS CS
Germany 8,507 6,152 5,050 7.5% -1,102 -18% -3,457 -41% [ NS [
Greece 5375 6,265 6,415 9.6% 150 2% 1,040 19% T2 NS PS
Treland 1,087 2,563 2,222 3.3% -341 -13% 1,135 105% T3 NS PS
Ttaly 63,047 23,016 22,427 33.5% -588 3% -40,620 -64% T3 NS, PS CS
Luxembourg 9 12 12 0.0% 0 0% 3 35% Tl NS PS D)
Netherlands 207 2,150 734 1.1% -1,416 -66% 527 255% T2 NS CS
Portugal 6,301 5434 2,784 4.2% -2,650 -49% -3,516 -56% T2 PS,NS D,C,PS
Spain 6,007 12,960 11,277 16.9% -1,683 -13% 5,270 88% T2 PS, Q PS, C
Sweden 1,278 1,258 1,368 2.0% 109 9% 90 7%| T1,T2, T3 PS [
United Kingdom 20,691 3,012 2,741 4.1% 271 9% -17,951 -87% T2 NS,AS CS
EU-15 124,478 75,649 66,888 100.0% -8,760 -12% -57,589 -46%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.10 shows the activity data and implied emission factors for CO, emissions from liquid fuels
used in public electricity and heat production. The charts clearly show the importance of liquid fuels
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has been declining rather gradually since 1992. The implied emission factor has remained broadly
stable at the EU-15 level (77 t/Tj in 2006). The largest emitters in 2006 were Italy and Spain, together
responsible for half the EU emissions, although emissions have fallen markedly in Italy compared to
1990.

Germany had in 2006 the highest IEF of all EU-15 countries (80 t/Tj). Its IEF declined up to 1998 but
has gone up since then. This can be explained by the increase in the use of pet coke to generate
electricity. The high IEF of 80 arises from the category ‘other mineral oil products’, a mixture of
diverse mineral products, and it is based on expert judgement. In the Netherlands, the IEF declined
from 71 t/Tj in 1994 to about 60 t/Tj in 1995 and onwards. This is explained by the sharp increase in
liquid fuel use since 1994/1995 and the use of residual chemical gas™.

Figure 3.10: 1A1a-Public Electricity and Heat Production, liquid fuels: Activity Data and Implied Emission Factors for
CO;
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2 For CO, arising from residual chemical gas, source-specific emission factors are used since 1995 - based on data from
selected years. For 1995-2003, for 16 individual plants this fuel is either hydrogen, for which the specific emission
factor of O is used (see gaseous fuels), or phosphorous oven gas, for which the specific emission factor of 149.5 is used
This gas is made from coke and therefore included in solid fuels. For another 9 companies, plant-specific emission
factors were used based on annual reporting by the companies (most in the 50-55 range, with exceptional values of 23
and 95). For 1990, an average sector-specific value for the chemical industry was calculated using the plant-specific
factors for 1995 from the 4 largest companies and the amounts used per company in 1990. For more details see Annex 2
of the Netherlands’ NIR 2005, page A-15.
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CO, emissions from the combustion of solid fuels represented about two thirds of all greenhouse gas
emissions from public electricity and heat production. Within the EU-15, emissions fell by 8 %
between 1990 and 2006 (Table 3.7).

Table 3.7: 1Ala Public Electricity and Heat Production, solid fuels: Member States’ contributions to CO; emissions

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State EUIS ) Metl?od Activity data Emission
emissions in [ (Gg CO, (Gg CO, applied factor
1950 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 6,247 5,844 5,643 0.8% -201 -3% -604 -10% T2 NS, PS CS, PS
Belgium 19,345 12,065 10,408 1.5% -1,657 -14% -8,937 -46% CS/T3 PS/Q/AS CS/D|
Denmark 22,462 13,687 20,525 3.0% 6,838 50% -1,937 -9% C NS/PS CS/C
Finland 9,281 6,854 14,921 2.2% 8,067 118% 5,640 61% T3 PS CS
France 36,565 31,090 28,589 4.2% -2,502 -8% -1,976 -22% C PS CS
Germany 304,774 280,828 284,723 41.4% 3,895 1% -20,052 -7% CS NS CS
Greece 34,503 43,912 40,280 5.9% -3,632 -8% 5,777 17% T2 NS CS
Ireland 7,909 7,910 6,966 1.0% -943 -12% -943 -12% T3 NS PS
Ttaly 28,148 39,614 40,030 5.8% 416 1% 11,883 42% T3 NS, PS CS
Luxembourg 1,234 NO NO - - - -1,234 -100% Tl PS D|
Netherlands 25,776 25,734 23,617 3.4% -2,116 -8% -2,159 -8% T2 NS CS
Portugal 7,659 12,157 12,150 1.8% -7 0% 4,491 59% T2 PS D,C,PS
Spain 57,787 75,996 65,583 9.5% -10,413 -14% 7,795 13% T2 PS, Q PS
Sweden 5,376 5,442 5,052 0.7% -390 -1% -325 -6%| T1,T2, T3 PS CS
United Kingdom 183,150 116,327 128,541 18.7% 12,214 10% -54,608 -30% T2 NS,AS CS
EU-15 750,217 677,459 687,028 100.0 % 9,568 1% -63,189 -8%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.11 shows the relevant activity data and implied emission factors. The weight of solid fuels
fell gradually up to 1999 and has somewhat increased thereafter. The EU-15 implied emission factor
has remained fairly stable (100 t/Tj in 2006). The largest emitters in 2006 were Germany and the UK,
jointly responsible for 60 % of EU emissions. In both countries, however, emissions have fallen
compared to 1990, particularly in the UK.

Solid fuels used in public heat and electricity production in Luxembourg are insignificant after 1997.
Before then, the emission factor was the highest of EU countries because of the use of blast furnace
technology. There has also been a sharp increase in the emission factor in Sweden. This is explained
by the increase in the use of blast furnace gas since 1996 (SCB, Tomas Gustafsson, 2007-03-12). In
Belgium, the IEF increased sharply in the last few years (from 103 t/Tj in 1998 to 126 t/Tj in 2006)
and it has become the second largest in the EU. The main reason behind such increase is the use of
blast furnace gas.

Figure 3.11: 1A1a- Public Electricity and Heat Production, solid fuels: Activity Data and Implied Emission Factors for CO,
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The related N,O emissions from the use of solid fuels are responsible for almost 1 % of all
greenhouse gas emissions in the heat and power sector. For the EU-15, emissions in 2006 fell by 7 %,
although this is the net effect of averaging Member States’ trends (Table 3.8) . In Spain and Finland,
emissions more than doubled whereas in Austria, Belgium and Sweden emissions more than halved.
The UK showed the largest reduction in absolute terms.

Table 3.8: 1A1la Electricity and heat production, solid fuels: Member States’ contributions to N>O emissions
N>O emissions (Gg CO, equivalents) Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)
Austria 23 10 9 0.2% 0 2% -14 -59% T NS, PS [
Belgium 66 23 19 0.3% -5 -20% 47 -72% T2 PS/Q/AS D/CS
Denmark 63 36 55 0.9% 19 54% -8 -12% C NS/PS CS/C
Finland 43 41 88 1.4% 46, 112% 45 106% T3 PS [
France 321 388 351 5.8% -36) -9% 30 9% C PS CS
Germany 3,335 3,201 3,267 53.8% 66 2% 68 2% jv) NS CS
Greece 91 167 154 2.5% -14] -8% 62 68% T2 NS D
Treland 318 335 298 4.9% -37 -11% 20 -6% T3 NS CR
Ttaly 138 198 197 3.2% -1 0% 59 43% T3 NS, PS C,D
Luxembourg 0 NO NO - - - -0.1 -100% T1 NS PS D
Netherlands 101 91 89 1.5% -1 2% -11 -11% Tl NS D
Portugal 36, 58 58 0.9% 0 0% 21 59% T2 PS CcD
Spain 146 349 301 5.0% -49 -14% 155 107% T2 PS| D,C,OTH
Sweden 233 99 104 1.7% 5 5% -128 -55%|  T1,T2, T3 PS CS
United Kingdom 1,609 986 1,087 17.9% 102 10% 521 -32% jv) NS, AS [
EU-15 6,521 5,981 6,077 100.0% 96 2% -445 7%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.12 shows the related activity data and implied emission factors for N,O. The EU-15 implied
emission factor has somewhat remained stable compared to 1990, and stood at 2.5 kg/Tj in 2006. The
largest emitter in 2006 was Germany, accounting for over half of EU emissions. The IEF in Ireland
was in 2006 the highest among all EU countries (13.5 Kg/Tj in 2006) because of the use of a
CORINAIR90 emission factor based on large point sources. Ireland will review this in their 2009
submission. In Sweden, there was a gradual but strong decline in the IEF during 1990-2006. This was
due to the increased use of blast furnace gas and a lower use of coal. Since the IEF for coal is ten
times higher than the IEF for blast furnace gas, the IEF for solid fuels declined overall during the
period. The Swedish IEF stood at about 10 kg/Tj in 2006. This comparatively high implied emission
factor is regularly reviewed and found to be correct for Swedish conditions.
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Figure 3.12 1Ala Public Electricity and Heat Production, solid fuels: Activity Data and Implied Emission Factors for N,O
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1A1la Electricity and Heat Production - Gaseous Fuels (CO,)

CO, emissions from the combustion of gaseous fuels accounted for about 23 % of all greenhouse gas
emissions from public electricity and heat generation in 2006. Emissions increased by a factor of
almost four in the EU-15 between 1990 and 2006 (Table 3.9). In all EU Member States the
consumption of gas was higher in 2006 than in 1990.

Table 3.9 1Ala Electricity and heat production, gaseous fuels: Member States’ contributions to CO; emissions

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State _EI.HS . Metl?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) %) equivalents) %)

Austria 3,294 5,319 4,540 2.0% =779 -15% 1,246 38% T2 NS, PS CS
Belgium 2,751 9,812 9,894 4.2% 83 1% 7,144 260% CS/T3 PS/Q/AS CS/D
Denmark 1,000 4,234 4,521 1.9% 287 7% 3,521 352% C NS/PS CS/C
Finland 1,976 4,861 5,129 2.2% 269 6% 3,154 160% T3 PS CS, D
France 984 5,643 5,771 2.5% 128 2% 4,787 487% C PS CS
Germany 18,462 30,308 30,236 13.0% -72 0% 11,774 64% CS NS CS
Greece NO 3,646 4,250 1.8% 603 17% 4250 - T2 NS PS
Ireland 1,881 4,664 5,223 2.2% 559 12% 3,342 178% T3 NS PS
Italy 15,787 57,028 58,932 25.3% 1,905 3% 43,145 273% T3 NS, PS CS
Luxembourg 25 1,342 1,386 0.6% 44 3% 1,360 5413% T1 NS PS D
Netherlands 13,348 23,976 22,846 9.8% -1,130 -5% 9,498 71% T2 NS CS
Portugal NO 4,651 4,226 1.8% -425 -9% 4,226 - T2 PS D,C,PS
Spain 427 20,375 23,814 10.2% 3,439 17% 23,387 5475% T2 PS, Q PS, CS
Sweden 485 556 590 0.3% 34 6% 105 22%| TI1,T2, T3 PS CS
United Kingdom 16 54,770 51,456 22.1% -3,314 -6% 51,440 322643% T2 NS, AS CS
EU-15 60,436 231,184 232,813 100.0 % 1,630 1% 172,378 285%

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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Figure 3.13 shows the activity data and implied CO,emission factors from gaseous fuels. Gas use in
the power generating sector increased strongly after 1992. The EU-15 implied emission factor has
remained fairly stable (56 t/Tj in 2006). The increase in the EU-15 factor observed in the early 1990s
can be explained by the higher UK’s gas share in the EU and by a significant increase in the UK’s
implied emission factor. The latter is the result of the commissioning of the Peterhead power station
in Scotland, which uses sour gas, a fuel with a much higher factor than natural gas. The largest
emitters in 2006 were the UK and Italy, jointly responsible for close to half the EU emissions.

Figure 3.13: 1A1a-Public Electricity and Heat Production, gaseous fuels: Activity Data and Implied Emission Factors for CO,
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1A1la Electricity and Heat Production - Other Fuels (CO,)

In 2006, the share of CO, emissions from other fuels stood at about 3 % of total greenhouse gas
emissions from public electricity and heat generation. Emissions more than doubled at the EU level
and increased in all countries where ‘other fuels’ are used in heat and power generation. Other fuels
should cover the fossil part of municipal solid waste incineration where there is energy recovery,
including plastics (Table 3.10).
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Table 3.10: 1A1a Public Electricity and Heat Production, other fuels: Member States’ contributions to CO; emissions

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State _EI.HS . Method Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) ) equivalents) )

Austria 118 490 695 2.2% 205 42% 577 489% NO NO NO
Belgium 749 1,441 1,486 4.7% 45 3% 737 98% CS/T3 PS/Q/AS CS/D
Denmark 328 610 643 2.0% 33 5% 316 96% C NS/PS CS/C
Finland 3,950 5,963 8,228 26.0% 2,265 38% 4,278 108% T3 PS CS
France 2,483 5,012 4,986 15.8% -26 -1% 2,503 101% C PS CS
Germany 4,121 8,053 9,287 29.4% 1,233 15% 5,166 125% CS NS CS
Greece NO NO NO - 0.0 0.0 0.0
Ireland NO NO NO - - - - NO NO NO
Ttaly 153 311 189 0.6% -122 -39% 35 23% T3 NS, PS CS
Luxembourg 33 61 64 0.2% 3 5% 31 93% T2 NS Q D
Netherlands 592 2,110 2,115 6.7% 5 0% 1,523 257% T2 NS CS
Portugal NO 357 348 - - - - - T2 PS D,C,PS
Spain 120 712 687 2.2% -24 -3% 567 472% T2 PS, Q PS, CS, C
Sweden 553 1,144 1,116 3.5% -28 2% 564 102%| TI1,T2, T3 PS CS
United Kingdom 746 1,653 1,766 5.6% 113 7% 1,020 137% T2 NS CS
EU-15 13,946 27,918 31,611 100.0 % 3,694 13% 17,666 127%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.14 shows the activity data and implied emission factors. The EU-15 implied emission factor
has fallen gradually since 1990, standing at about 82 t/Tj in 2006. The chart does not show the
emission factor for Denmark. CO, emissions from the combustion of the plastic content of municipal
waste are correctly reported under other fuels but the split is not applied to the activity data, and so
the full fuel consumption of municipal waste is included under biomass. The largest emitters in 2006
were Germany, Finland and France, which together accounted for more than 70 % of EU emissions.

Figure 3.14: 1A1a Public Electricity and Heat Production, other fuels: Activity Data and Implied Emission Factors for CO;
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In Germany, the IEF declined continuously between 1990 and 2006 (from 109 to 92). This is because
the combustion of industrial waste has been greatly reduced in the early 1990s whereas the
combustion of residential waste for electricity and heat has increased in the complete reporting
period; furthermore, the calorific value of the applied waste has increased due to a better national
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waste separation management.

Figure 3.14 shows the share of Finnish activity in the EU is disproportionally high. This is due to the
reporting of 'peat' under 'other fuels' instead of under 'solid fuels' as recommended by the revised 1996
IPCC Guidelines. This apparent mis-allocation is clearly explained and argued™ and is consistent with
national energy statistics as well as with the IPCC 2006 Guidelines. In the Netherlands, the IEF
increases sharply after 2003 to reach 73 t/Tj in 2006. This was due to the increase in the share of
plastics (with a high carbon fraction) in combustible waste — as explained in table 8.6 of the Dutch
NIR about the composition of incinerated waste. In the United Kingdom, the IEF fell by a factor of 3
between 1990 and 2006 to stand at about 57 t/Tj. The reason is the way emissions and activity data
for the Overseas Territories and Crown Dependencies are factored in under ‘other fuels’ — something
which will be rectified in the 2009 submission.

3.2.1.2. Petroleum Refining (1A1b) (EU-15)

According to the IPCC, petroleum refining (CRF 1A1b) should include all combustion activities
supporting the refining of petroleum products including on-site combustion for the generation of
electricity and heat for own use. It does not include evaporative emissions occurring at the refinery.
These emissions should be reported separately under 1B2a.

CO, emissions from petroleum refining is the sixth largest key source in the EU-15 accounting for
2.9 % of total greenhouse gas emissions in 2006. Between 1990 and 2006, EU CO, emissions
increased by 12 % - although fell compared to 2006 (Table 3.11). Emissions in 2006 were above 1990
levels in all Member States, with the exception of the UK and the Netherlands.

%3 There are several reasons for reporting peat separately from solid fuels in Finland. Solid fuels include hard coal, coke and
other fuels derived from coal (BFG, coke oven gas). The origin of these fuels is totally from imported sources, whereas
peat is totally a domestic energy source. This categorisation follows the practise used in national energy statistics as well
as in the IPCC 2006 Guidelines. Moreover, the CO, IEF of peat is higher than the IEF of hard coal. Combining both
fuels would cause significant variation in the IEF of solid fuels. Finally, other properties of peat and hard coal are very
different, and would justify the reporting under two different fuel categories. See also the 2008 Finnish NIR to the
UNFCCC.
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Table 3.11 1A1b Petroleum Refining: Member States’ contributions to CO; emissions

CO, emissions in Gg Share in EU15 Change 2005-2006 Change 1990-2006
Member State emissions in Ge CO, Ge CO,
1990 2005 2006 2006 equivalents) (%) equivalents) (%)
Austria 2,394 2,827 2,830 2.4% 3 0% 436 18%
Belgium 4,299 4,353 4,522 3.8% 169 4% 223 5%
Denmark 897 932 982 0.8% 50 5% 84 9%
Finland 2,260 2,642 2,732 2.3% 90 3% 472 21%
France 13,239 13,965 13,832 11.6% -133 -1% 593 4%
Germany 20,006 20,832 20,224 17.0% -608 -3% 218 1%
Greece 2,465 3,757 3,709 3.1% -48 -1% 1,244 50%
Treland 182 411 377 0.3% -35 -8% 195 107%
Italy 16,337 26,479 25,273 21.3% -1,206 -5% 8,936 55%
Luxembourg NO NO NO 0.0% - - - -
Netherlands 11,041 11,338 10,673 9.0% -664 -6% -368 -3%
Portugal 1,910 2,583 2,612 2.2% 29 1% 702 37%
Spain 10,906 13,092 12,916 10.9% -176 -1% 2,010 18%
Sweden 1,997 2,355 2,373 2.0% 18 1% 376 19%
United Kingdom 18,275 18,719 15,685 13.2% -3,034 -16% -2,591 -14%
EU-15 106,208 124,285 118,739 100.0% -5,546 -4% 12,531 12%

Figure 3.15 shows the trends in emissions originating from the refining of petroleum by fuel in the
EU-15 between 1990 and 2006. More than 90 % of greenhouse gas emissions from this source
category are accounted for by CO, emissions from liquid fuels. The figure also shows the activity data
behind the emissions.

Fuel used for petroleum refining increased by about 13 % in the EU-15 between 1990 and 2006.
Liquid fuels represent over 90 % of all fuel used in the refining of petroleum. Gaseous fuels almost
fully account for the remaining part and their use has more than doubled since 1990. There remains a
small amount of solid fuels used in petroleum refining, mainly in France and Germany.

Figure 3.15 1A1Db Petroleum Refining: Total and CO; emission trends
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Figure 3.16 shows the relative importance of CO, emissions from petroleum refining in total
greenhouse gas emissions by Member State, ranging from the relatively low share in Ireland to
relatively high share in the Netherlands. Figure 3.17 shows the absolute contributions to EU-15 CO,
emissions from petroleum refining. Italy was the largest EU emitter in 2006, accounting for more than
20 % of all EU emissions.
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Figure 3.16: Share of CO; emissions from petroleum refining in total greenhouse gas emissions by Member State in 2006
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Figure 3.17: Member States’ share of CO; emissions from petroleum refining in EU-15
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1A1b Petroleum Refining - Liquid Fuels (CO,)

CO, emissions from the combustion of liquid fuels used for petroleum refining accounted for over 90
% of all greenhouse gas emissions from petroleum refining in 2006. Emissions increased by 10 %
between 1990 and 2006 (Table 3.12). With the exception of France, the Netherlands and the UK,
Member State emissions from liquid fuels were higher in 2006 than in 1990. More than half of the
gross increase in EU-15 emissions (and more than 80 % in net terms) between 1990 and 2006 was due
to Italy alone.

Table 3.12 1A1b Petroleum Refining, liquid fuels: Member States’ contributions to CO; emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State ‘EUIS ‘ Metljnod Activity data Emission
emissions in [ (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)
Austria 1,958 2,149 2,153 2.0% 5 0% 196 10% T2 NS PS
Belgium 4,285 4,142 4317 4.0% 175 4% 32 1% CS/T3 PS PS
Denmark 897 932 982 0.9% 50 5% 84 9% ¢ NS/PS CS/C
Finland 1,603 1,783 1,765 1.6% -18 1% 162 10% T3 PS CS, PS
France 12,732 12,295 11,971 11.0% -324 -3% -761 -6% ¢ PS [
Germany 15,315 19,834 19,304 17.8% -530 3% 3,989 26% CS NS CS
Greece 2,465 3,757 3,709 3.4% -48 -1% 1,244 50% T2 NS PS
Treland 182 411 377 0.3% -35 8% 195 107% T3 NS PS
Italy 16,178 25,723 24,547 22.6% -1,176 -5% 8,369 52% T3 NS, PS CS
Luxembourg NO NO NO - - - - - NA NO NA
Netherlands 9,999 8,851 8,028 7.4% -823 9% -1,971 -20% T2 NS [
Portugal 1,910 2,572 2,598 2.4% 26 1% 688 36% T2 PS D.C,PS
Spain 10,861 11,622 11,683 10.7% 62 1% 822 8% T2 PS PS, C
Sweden 1,997 2,286 2,312 2.1% 26 1% 315 16%| T1,T2, T3 PS CS
United Kingdom 18,226 17,722 14,983 13.8% -2,739 -15% -3,243 -18% T2 NS [
EU-15 98,607 114,077 108,729 100.0 % -5,348 -5% 10,121 10%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.18 shows the activity data and implied emission factors for CO, emissions from liquid fuels.
The use of liquid fuels increased rapidly from 1990 to 1998 and fell somewhat thereafter. The EU-15
implied emission factor has varied between 66 t/Tj and 71 t/Tj. The increase in the EU-15 factor can
be partly explained by the growing Italian share in EU activity and emissions and by the increase in
Italy’s implied emission factor during the period. The largest emitters in 2006 were Italy, Germany
and the UK, which together contributed to more than half of EU emissions.

Figure 3.18 1A1b Petroleum Refining, liquid fuels: Activity Data and Implied Emission Factors for CO,
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In Belgium, the IEF factor fell from about 71 t/Tj in 1990 to 48 t/Tj in 2006, although with significant
variations during the period. The IEF is also the lowest of all EU countries. There are two reasons for
its relatively low IEF: the reported activity data includes both own use of fuels as well as the
calculated differences between input in refineries and output. This difference is considered a 'loss',
which was particularly high in 2006, and it is not reflected in the emissions from this key source
category. The reported loss will be looked at in more depth, which may result in a revised 2006
estimate in a future submission. Moreover, another reason for the decrease in the IEF was the
increasing share of refinery gas from 1990 to 2006 which has a much lower IEF compared to other
liquid fuels.

In the Netherlands, the IEFs are significantly higher from 2002 and onwards compared to the 1990-
2001 period. This is explained by the use of plant-specific emission factors for refinery gas since 2002
and by ex-post adjustments of the emission factor for refinery gas to match the total calculated CO,
emissions and the total CO, emissions officially reported by the refineries™.

1A1b Petroleum Refining - Solid Fuels (CO,)

CO, emissions from the combustion of solid fuels in petroleum refining represented less than 1 % of
all greenhouse gas emissions from 1A1b in 2006. There are only three countries reporting emissions
in the EU-15, almost all of which find their origin in France and Germany. EU-emissions fell by about
80 % on average between 1990 and 2006 (Table 3.13).

* For years prior to 2002 not all residual refinery gases and other residual fuels seem to have been accounted for in the
national energy statistics - since the energy and carbon balance of the oil products produced does not match the total
crude oil input and of fuel used for combustion. It is assumed that part of the residual refinery gases and other residual
fuels are all combusted (or incinerated by flaring) but not monitored/reported by the industry and are thus unaccounted
for. The CO, emissions from this varying fuel consumption are included in the fuel type ‘liquids’ (see also section 3.3.2
NIR 2008 for the Netherlands).
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Table 3.13 1A1b Petroleum Refining, solid fuels: Member States’ contributions to CO; emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State _EI.HS . Metl?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) %)
Austria NO NO NO - NO NO NO
Belgium 0 0 0 - CS/T3 PS PS
Denmark NO NO NO - - - 0.0|Not Occuring 0.0
Finland 12 4 2 0.3% -1 -32% -10 -80% T3 PS CS
France 492 402 508 72.3% 106 26% 16 3% C PS CS
Germany 3,076 245 192 27.4% -53 -22% -2,884 -94% CS NS CS
Greece NO NO NO - 0.0 0.0 0.0
Ireland NO NO NO - NO NO NO
Ttaly NO NO NO - NA NA NA
Luxembourg NO NO NO - NA NO NA
Netherlands NO NO NO - NA NA NA
Portugal NO NO NO - T2 PS D,C,PS
Spain NA NA NA - NO NO NO
Sweden NO NO NO - NA NA NA
United Kingdom NO NO NO - - - - T2 NS CS
EU-15 3,581 651 703 100.0 % 52 8% -2,878 -80%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.19 shows the relevant activity data and implied emission factors. The use of solid fuels in
petroleum refining has declined markedly since 1990. The EU-15 implied emission factor has
changed very significantly, and stood at 104 t/Tj in 2006. The variation in the EU-15 factor can be
partly explained by the declining use of solid fuels in petroleum refining in Germany between 1990
and 1999. This explains the bigger contribution of the much higher implied emission factor of France.
The relatively higher emission factor in France is due to the use of blast furnace gas in the Dunkerque
refinery. In Germany, there was a decline in the IEF in the early 1990s compared to a rather stable IEF
since the mid-1990s. The reason is that the use of - mainly - lignite has constantly been reduced in
favour of cokery gas.

1A1b-Petroleum Refining, solid fuels: Activity Data and Implied Emission Factors for CO,
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1A1b Petroleum Refining - Gaseous Fuels (CO,)

In 2006, CO, emissions from the combustion of gaseous fuels used for petroleum refining accounted
for about 8 % of total greenhouse gas emissions from 1A1b. Emissions in the EU-15 increased by a
factor of almost 2.5 between 1990 and 2006 (Table 3.14). Emissions only fell in Germany. More than
two thirds of the gross increase in EU-15 emissions between 1990 and 2006 was due to France, Spain

and the Netherlands.
Table 3.14 1A1b Petroleum Refining, gaseous fuels: Member States’ contributions to CO emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State ‘EUIS ‘ Metljnod Activity data Emission
emissions in [ (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)
Austria 437 678 677 7.3% 2 0% 240 55% T2 NS CS, PS
Belgium 14 211 204 22% -6 -3% 191 1379% CS/T3 PS PS
Denmark NO NO NO - - - - - 0.0|Not Occuring 0.0
Finland 644 856 964 10.4% 109 13% 320 50% T3 PS [
France 14 1,268 1,353 14.5% 85 7% 1,339 9436% C PS CS
Germany 1,441 753 728 7.8% -26 -3% -714 -50% [ NS [
Greece NO NO NO - 0.0 0.0 0.0
Treland NO NO NO - - - - - NO NO NO
Ttaly 159 756 727 7.8% -30 4% 567 356% T3 NS, PS CS
Luxembourg NO NO NO - - - - - NA NO NA
Netherlands 1,042 2,487 2,646 28.4% 159 6% 1,603 154% T2 NS CS
Portugal NO 11 14 0.2% 3 - 14 - T2 PS D,C,PS
Spain 45 1,470 1,232 13.2% 238 -16% 1,187 2634% T2 PS PS, CS
Sweden NO 69 61 0.7% -8 -11% 61 Ti, T2, T3 PS [
United Kingdom 49 997 702 7.5% 296 -30% 652 1320% T2 NS CS
EU-15 3,846 9,557 9,308 100.0% -249 -3% 5,462 142%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.20 shows the activity data and implied emission factors for CO, emissions from gaseous
fuels. The use of gaseous fuels increased by over a factor of 2 between 1990 and 2006. The EU-15
implied emission factor has remained broadly stable, reaching 56 t/Tj in 2006. The largest emitter in
2006 was the Netherlands with 28 % of all EU emissions, followed by France and Spain.

Figure 3.20
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Manufacture of Solid Fuels and Other Energy Industries (1A1c) (EU-
15)

According to the IPCC, the manufacture of solid fuels and other energy industries includes
combustion emissions from fuel use during the manufacture of secondary and tertiary products from
solid fuels including production of charcoal. It comprises combustion emissions from the production
of coke, brown coal briquettes and patent fuel. It can also cover the emissions from own-energy use in
coal mining and gas extraction. Emissions from own on-site fuel use should be included.

CO, emissions from the manufacture of solid fuels accounted for 1.4 % of total greenhouse gas
emissions in 2006. Between 1990 and 2006, CO, emissions fell by over 40 % in the EU-15 (Table
3.15). Emissions from solid fuels fell gradually during the 1990s, but picked up again in the last few
years. On the other hand, emissions from gaseous fuels have steadily increased during the 1990s and
fell since 2002 — mirroring to some extent emissions from solid fuels.

Table 3.15 1Alc Manufacture of Solid Fuels and Other Energy Industries: Member States’ contributions to CO; emissions

CO, emissions in Gg Share in EU15 Change 2005-2006 Change 1990-2006
Member State emissions in Gz CO, G2 CO,
1990 2005 2006 2006 equivalents) (%) equivalents) %)
Austria 510 525 547 1.0% 22 4% 37 7%
Belgium 2,144 429 395 0.7% -33 -8% -1,749 -82%
Denmark 540 1,602 1,631 2.9% 29 2% 1,092 202%
Finland 347 394 397 0.7% 2 1% 50 14%
France 4,993 3,771 3,764 6.7% -6 0% -1,229 -25%
Germany 59,066 15,953 16,620 29.4% 668 4% -42,446 -72%
Greece 102 71 89 0.2% 18 26% -13 -12%
Ireland 100 110 120 0.2% 10 9% 20 20%
Italy 10,620 12,792 12,256 21.7% -536 -4% 1,636 15%
Luxembourg NO NO NO - - - - -
Netherlands 1,528 2,057 1,927 3.4% -130 -6% 399 26%
Portugal 75 NO NO 0.0% - - -75 -100%
Spain 2,110 2,039 2,045 3.6% 6 0% -64 -3%
Sweden 361 346 368 0.7% 22 6% 7 2%
United Kingdom 13,545 17,858 16,282 28.8% -1,576 9% 2,737 20%
EU-15 96,041 57,946 56,443 100.0% -1,502 -3% -39,598 -41%

Figure 3.21 shows the trends in emissions from this source category by fuel in the EU-15 between
1990 and 2006. About 90 % of greenhouse gas emissions from the manufacture of solid fuels can be
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accounted for by CO, emissions from solid (54 %) and gaseous (36 %) fuels. The figure also shows
the activity data behind the emissions.

Fuel used for manufacturing solid fuels fell by over 30 % in the EU-15 between 1990 and 2006. In
2006, solid fuels represented 40 % of all fuel use, whereas gaseous fuels took a share of 50%.

Figure 3.21
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Figure 3.22 shows the relative importance of CO, emissions from the manufacture of solid fuels in
total greenhouse gas emissions by Member State. The country shares range from the highest in the
UK to the lowest of Luxembourg and Portugal, which do not have emissions from this key source
category. Figure 3.23 shows the absolute contributions to EU-15 CO, emissions from the manufacture
of solid fuels. Between Italy, Germany and the UK, they take more than 80 % of all EU emissions.
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Figure 3.22: Share of CO; emissions from the manufacture of solid fuels in total greenhouse gas emissions by Member State
in 2006
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Figure 3.23: Member States’ share of CO; emissions from the manufacture of solid fuels in EU-15
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1A1c Manufacture of Solid Fuels and Other Energy Industries — Gaseous Fuels (CO,)

CO, emissions from the combustion of gaseous fuels used for manufacturing solid fuels accounted for
36 % of total greenhouse gas emissions from 1Alc in 2006. Emissions in the EU-15 increased
steadily by over 20 % (Table 3.16) since 1990, although there has been a significant reduction in the
last few years. About 70 % of the gross increase in EU-15 emissions between 1990 and 2006 was due
to the UK alone.

Table 3.16 1Alc Manufacture of Solid Fuels and Other Energy Industries, gaseous fuels: Member States’ contributions to CO,

emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EI‘JIS . Metl?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) %)

Austria 506 525 547 2.7% 22 4% 41 8% T2 NS CS
Belgium 3 0 1 - 1 - -2 -68% CS/T3 PS PS
Denmark 540 1,602 1,631 8.0% 29 2% 1,092 202% C NS CS/C
Finland NO NO NO - - - - - T3 PS CS
France 586 NO NO - - - -586 - C AS/PS CS
Germany 2,501 1,172 1,195 5.9% 23 2% -1,306 -52% CS NS CS
Greece 102 71 89 0.4% 18 26% -13 -12% T2 NS PS
Ireland NO NO NO - - - - - NO NO NO
Ttaly 615 376 259 1.3% -117 -31% -356 -58% T2 NS CS
Luxembourg NO NO NO - - - - - NA NO NA
Netherlands 1,526 2,056 1,927 9.4% -129 -6% 400 26% T2 NS CS
Portugal NO NO NO - - - - - T2 NS D,C,PS
Spain 205 307 390 1.9% 83 27% 185 90% T2 PS, NS CS
Sweden NO NO NO - - - - - NA NA NA
United Kingdom 10,124 16,185 14,360 70.4% -1,825 -11% 4,236 42% T2 NS CS
EU-15 16,708 22,294 20,400 100.0 % -1,894 -8% 3,692 22%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.24 shows the activity data and implied emission factors for CO,. The use of gaseous fuels
increased by a factor of 1.5 between 1990 and 2006. The EU-15 implied emission factor has declined
gradually since 1990 to about 57 t/Tj. This was mainly due to a comprehensive review of emissions
from the offshore oil & gas industry in the UK, which dominates the trend in emissions from this
source category. By far, the largest emitter in 2006 was the UK, which represented more than 70 % of
all EU-15 emissions.
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Figure 3.24 1A1c Manufacture of Solid Fuels and Other Energy Industries, gaseous fuels: Activity Data and Implied
Emission Factors for CO;
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1A1c Manufacture of Solid Fuels and Other Energy Industries — Solid Fuels (CO,)

CO, emissions from the combustion of solid fuels used for the manufacture of solid fuels accounted
for 54 % of total greenhouse gas emissions from 1Alc in 2006. Emissions in the EU-15 more than
halved, mainly during the 1990s (Table 3.17). This was almost-entirely due to a strong decline in
emissions in Germany.
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Table 3.17 1Alc Manufacture of Solid Fuels and Other Energy Industries, solid fuels: Member States’ contributions to CO;

emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State ‘EUIS ‘ Metl?od Activity data Emission
emissions in [ (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria NO| NO NO - - - IE 1IE 1E
Belgium 2,137 429 394 1.3% -34 -8% -1,743 -82% CS/T3 PS PS
Denmark NO NO NO - - - - 0.0|Not Occuring 0.0
Finland 347 394 397 1.3% 2 1% 50 14% T3 PS CS
France 1,315 315 315 1.0% 0 0% -1,000 -76% C AS/ PS CS
Germany 54,999 14,622 15,272 49.5% 649 4% -39,728 -72% CS NS CS
Greece NO NO NO - - - - 0.0 0.0 0.0
Ireland 100 110 120 0.4% 10 9% 20 20% Tl NS CS
Ttaly 9,062 12,336 11,915 38.6% -421 -3% 2,853 31% T2 NS CS
Luxembourg NO NO NO - NA NO NA
Netherlands IE NO NO - - - NA NA NA
Portugal 25 NO NO - 0 - -25 -100% T2 PS D,C,PS
Spain 1,847 943 895 2.9% -47 -5% -952 -52% T2 PS, NS PS, CS
Sweden 360 345 365 1.2% 20 6% 5 1%| T1,T2, T3 PS CS
United Kingdom 2,326 908 1,157 3.8% 249 27% -1,169 -50% T2 NS CS
EU-15 72,520 30,402 30,831 100.0 % 428 1% -41,689 -57%

Emissions of the Netherlands are included in 1A2.A
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.25 shows the relevant activity data and implied emission factors. Solid fuels have fallen
steadily to less than half the 1990 level. The EU-15 implied emission factor has increased to reach
107 t/Tj in 2006. This increase is mainly due to a decline in the German share in EU emissions and a
parallel increase in the share of Italy, which has a significantly higher implied emission factor. The
largest emitters in 2006 were Italy and Germany, jointly responsible for almost 90 % of all EU

emissions.

Figure 3.25
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3.2.2. Manufacturing industries and construction (CRF Source Category 1A2)

Figure 3.26 shows the emission trends within source category 1A2, which is mainly dominated by
CO, from 1A2f Other contributing by 55% and 1A2a Iron and steel by 18%. Some Member States
still have difficulties to allocate emissions to all sub-categories under 1A2, which is a main reason for
1A2f being the largest sub-category within 1A2 source category.

Figure 3.26 1A2 Manufacturing Industries and Construction: Total and CO; emission trends
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Table 3.18 summarises information by Member State on GHG emission trends and CO, emissions

from 1A2 Manufacturing Industries and Construction.
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Table 3.18 1A2 Manufacturing Industries and Construction: Member States’ contributions to total GHG and CO; emissions

GHG emissions in] GHG emissions in| CO, emissions in| CO, emissions in
Member State 1990 2006 1990 2006
(Gg CO, (Gg CO, (Gg) (Gg)
equivalents) equivalents)

Austria 13,615 15,984 13,445 15,812
Belgium 33,261 27,630 33,126 27,523
Denmark 5,493 5,712 5,424 5,630
Finland 13,417 11,725 13,231 11,548
France 85,753 77,237 84,801 76,233
Germany 156,320 102,424 154,482 101,394
Greece 10,444 9,684 10,370 9,549
Ireland 4,107, 5,889 3,969 5,688
Italy 90,607 83,778 88,937 82,083
Luxembourg 5,315 1,670 5,303 1,665
Netherlands 33,135 27,557 33,045 27,487
Portugal 9,260 9,972 9,155 9,817
Spain 46,729 70,643 46,266 69,840
Sweden 11,497, 11,350, 10,943 10,742
United Kingdom 101,363 83,9606, 99,422 82,336,
EU-15 620,317] 545,221 611,921 537,347

Abbreviations explained in the Chapter ‘Units and abbreviations’.

CO, emissions from 1A2 Manufacturing Industries and Construction is the third largest key source in
the EU-15 accounting for 13 % of total GHG emissions in 2006. Between 1990 and 2006, CO,
emissions from manufacturing industries declined by 12 % in the EU-15. The emissions from this key
source are due to fossil fuel consumption in manufacturing industries and construction, which was
almost the same in 2006 as in 1990. A shift from solid and liquid fuels to mainly natural gas took
place and a minor increase of biomass and other fuels has been recorded.

Between 1990 and 2006, Germany shows by far the largest emission reductions in absolute terms.
Also United Kingdom, France, Italy, Belgium, the Netherlands and Luxembourg show emission
reductions of more than three million tonnes CO,, whereas large emission increases occurred mainly
in Spain. The main reason for the large decline in Germany was the restructuring of the industry and
efficiency improvements after German reunification.

Table 3.19 provides information on the contribution of Member States to EU-15 recalculations in CO,
from 1A2 Manufacturing Industries for 1990 and 2005 and main explanations for the largest
recalculations in absolute terms.
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Table 3.19 1A2 Manufacturing Industries and Construction: Contribution of MS to EU-15 recalculations in CO; for 1990 and
2005 (difference between latest submission and previous submission in Gg of CO; equivalents and percent)

1990 2005
Gg Percent Gg Percent

Main explanations

correction of NCVs; shift between categories 1.A.1 and 1.A.2 and/or between final energy consumption and
transformation input; updated natural gas activity data;

Belgium 273 0,8 142 0,5|No explanation provided

Fuel consumption data for residual oil has been updated based on a research project improving the fuel

Austria -133 -1,0) 370 2,4

Denmark 0| 0,0} 35| 0,6} R . . R -
consumption estimate for national sea traffic.

Finland 47 04 B 19 1990: Correction of plant specific factors. 1990,2005: Plant level data corrected; reallocation of plants

new methodology for estimating CO2 emissions from 1A2a; Amélioration de la comptabilisation de la
biomasse en distinguant la liqueur noire et le bois et dérivés pour le secteur Papier - Carton; Ajustement des
gaz sidérurgiques consommés par les GIC de la sidérurgie sous estimés dans I'édition précédente

France 2.472] 3,0} -2.641 -3,2

Germany 0f 0,0 863 0,8|new statistical data from a research project; 1A2d: new statistical data from industry
Greece -87| -0,8 -153} -1,8| Disaggregation into different activities
Ireland 0f 0,0 383 7,0|Revised fuel data in national energy balance
Italy 0 0.0 263 03 update of emission factor for natural gas, coal and fuel oil; minor sources of emissions in the cement industry
have been added
revised AD for CRF category 1.A.2.b; reallocation between liquid and gaseous fuels categories for CRF
Luxembourg 12 0,2 =774 -33,7
category 1.A.2.b;
Netherlands 0| 0,0} 0f 0,0
Portugal -3 0,0} -298 -2,8|Revision of the EF for certain fuels (old tires)

The CO2 emission factor corresponding to natural gas used in gas turbines and stationary engines has been
Spain 0f 0,0 -259 -0,4reviewed after detection of an incorrect value in the emission factor applied. This review affects only to the
installations considered as area sources in the inventory; General revision of the 2005 energy balance as its
version in the previous emission inventory was a provisional one.

1990: Revised activity data due to double counting of liquid fuels; 2005: Revised thermal values for coke
oven gas and blast furnace gas; revised activity data

Sweden -120 -1 86| 0.8

1990: Improvement to methodology for estimates from cement production in the Cayman Islands; Revision to
emission factors for petroleum coke based on a review of pet coke used. Revision to EF for scrap tyres based
on cement industry data. Revision to colliery methane EF based on average natural gas EF; Reallocation of
gas oil to reflect new rail emission methodology; 2005: Change to emission factor for coal from other
industrial combustion. Emission factor takes into account changes in GCVs. Emission factor revisions for
coal from autogeneration, waste solvent and scrap tyres from cement production (due to better available data);
Revision to gas oil for other industrial combustion due to change in UK National statistics and also due to the

UK -131 -0,1 -1.431 -1,7]

reallocation of gas oil as a result of a change in rail emission methodology;

EU-15 2.237| 0,4 -4.050] -0,7]

3.2.2.1. Iron and Steel (1A2a) (EU-15)

This chapter provides information about emission trends, Member States contribution, activity data
and emission factors for category 1A2a on a fuel base. CO, emissions from 1A2a Iron and Steel
account for 17.9% of 1A2 source category and 2.4 % of total GHG emissions in 2006.

Figure 3.27 shows the emission trend within the category 1A2a, which is mainly dominated by CO,
emissions from solid fuels. Total emissions decreased by 17 %, mainly due to improved efficiency of
restructured iron and steel plants in the increased share of gaseous fuels. Emissions from solid fuels
decreased by 23 % and from liquid fuels by 41%. As follow up increasing emissions were reported
for gaseous fuels (+29 %). Some Member States report emissions from blast furnace gas under
categories 1Ala or 1A2 where it is used for energy recovery in the respective industrial branches.
Emissions from coke ovens of integrated iron and steel plants are sometimes not reported in the
respective category 1Alc but included in this category. Emissions from blast furnace and coke oven
gas flaring without energy recovery are partly reported under category 1B. The methodology of
splitting emissions from blast furnaces into energy related and process related emissions reported
under category 2C1 does not follow a specific standard. E.g. Germany reports 21% of total CO,
emissions from categories 1A2a and 2C1 under this category and France reports 84%. However, the
main driver of category 1A2a CO, emissions is blast furnace iron (BFI) production which decreased
from about 95 mio tonnes to 64 mio tonnes since 1990 (www.worldsteel.org statistics) wheras total
steel production increased since 1990 from about 143 mio tonnes to 172 mio tonnes
(www.worldsteel.org statistics).
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Figure 3.27
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Between 1990 and 2006, CO, emissions from 1A2a Iron and Steel decreased by 17 % in the EU-15
(Table 3.20), mainly due to decreases in the United Kingdom, Belgium, Italy and Luxembourg.
Between 2005 and 2006 emissions decreased by -3 %.

Table 3.20 1A2a Iron and Steel: Member States’ contributions to CO; emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State E I.HS .
emissions in | (Gg CO, (Gg CO,
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 4,944 6,447 6,450 6.6% 2 0% 1,505 30%
Belgium 14,213 9,469 9,315 9.5% -154 2% -4,897 -34%
Denmark 441 510 511 0.5% 1 0% 70 16%
Finland 2,555 3,668 3,790 3.9% 122 3% 1,235 48%
France 19,433 16,980 16,015 16.4% -965 -6% -3,418 -18%
Germany 12,578 15,822 11,664 11.9% -4,158 -26% -914 -7%
Greece 475 185 175 0.2% -10 -6% -300 -63%
Ireland 162 2 2 0.0% 0 0% -159 -99%
Italy 20,729 15,537 16,671 17.0% 1,135 7% -4,058 -20%
Luxembourg 3,238 256 310 0.3% 54 21% -2,928 -90%
Netherlands 4,011 4,538 4,601 4.7% 62 1% 590 15%
Portugal 623 180 213 0.2% 32 18% -411 -66%
Spain 8,726 8,113 7,993 8.2% -119 -1% -733 -8%
Sweden 1,057 1,184 1,218 1.2% 34 3% 161 15%
United Kingdom 24,101 17,881 18,893 19.3% 1,012 6% -5,208 -22%
EU-15 117,286 100,774 97,821 100.0% -2,953 -3% -19,465 -17%

1A2a Iron and Steel - Liquid Fuels (CO,)

In 2006 CO, from liquid fuels had a share of 4 % within this category compared to 6 % in 1990.
Between 1990 and 2006 emissions decreased by 41 % (Table 3.21). Significant absolute decreases
could be achieved in Belgium, France, Greece, Spain and the United Kingdom wheras Italy, Finland,
and Austria reported increases in this period.
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Table 3.21

applied, activity data and emission factor

1A2a Iron and Steel, liquid fuels: Member States’ contributions to CO; emissions and information on method

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 448 793 768 17.8% -25 -3% 319 71% T2 NS, PS CS, PS
Belgium 879 103 91 2.1% -12] -12% -788 -90% T3 PS/RS PS
Denmark 238 138 139 3.2% 1 0% -100 -42% C NS CS/C
Finland 303 429 456 10.6% 27 6% 154 51% T3, M PS CS
France 1,106 259 180) 4.2% -79 -31% -926 -84% C| NS/ AS/PS CS
Germany 560 121 141 3.3% 21 17% -418 -75% T2 NS CS
Greece 475 14 19 0.4% 5 34% -456 -96% T2 NS PS
Treland 3 NO NO - - - -3 -100% T1 NS CS
Ttaly 153 324 356 8.3% 32 10% 203 132% T2 NS CS
Luxembourg NO NO NO - - - - - NA NO NA
Netherlands 21 11 11 0.2% -1 -5% -10 -48% T2 NS CS
Portugal 154 97 123 2.9% 27 28% -31 -20% T2 NS,PS D,C,PS
Spain 1,231 594 657 15.2% 63 11% -574 -47% T2| PS, AS, NS PS, C
Sweden 849 946 969 22.5% 24 2% 120 14%| T1,T2, T3 PS CS
United Kingdom 894 310 404] 9.4% 94 30% -491 -55% T2 NS,AS CS
EU-15 7,315 4,139 4,314] 100.0% 175 4% -3,001 -41%

Figure 3.28 shows activity data and implied emission factors for CO, for EU-15 and the Member
States. Liquid fuel consumption in the EU-15 decreased by 27 % between 1990 and 2006. The
implied emission factor of EU-15 was 45.7 t/TJ in 2006. Germany reports total fuel consumption of
blast furnaces under category 1A2a but reports only 21% of total 1A2a + 2C CO, emissions here
which results in the low emission factor.
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In 2006, CO, from solid fuels had a share of 73 % within this category and 79 % in 1990. Between

1990 and 2006 the emissions decreased by 23 % (Table 3.22). Between 1990 and 2006 major
decreases show the United Kingdom, Spain, Luxembourg, Belgium, Italy and France. Between 2005

and 2006, Germany reported a substantial decrease of -37 %.
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Table 3.22  1A2a Iron and Steel, solid fuels: Member States’ contributions to CO, emissions and information on method applied,
activity data and emission factor

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 3,846 4,491 4,521 6.2% 30 1% 675 18% T2 NS, PS CS, PS
Belgium 11,849 7,578 7,513 10.4% -65 -1% -4,336 -37% T3 PS/RS PS
Denmark 17 0 0| 0.0% 0| 1% -17 -100% C NS CS/C
Finland 2,146 3,104 3,207 4.4% 102 3% 1,061 49% T3 PS CS,D
France 16,401 14,574 13,497 18.7% -1,077 -71% -2,904 -18% C| NS/ AS/PS CS
Germany 8,518 11,816 7,393 10.2% -4,423 -37% -1,125 -13% T2 NS CS
Greece NO NO NO - - - - - 0.0 0.0 0.0
Treland 115 NO NO - - - -115 -100% Tl NS CS
Italy 16,300 10,638 11,880 16.4% 1,243 12% -4,419 -27% T2 NS CS
Luxembourg 2,954 1 1 0.0% 0| 0% -2,953 -100% Tl PS D
Netherlands 3,323 3,816 3,930 5.4% 115 3% 608 18% T2 NS CS
Portugal 466 NO NO - - - -466 -100% T2 NS D,C,PS
Spain 6,771 3,787 3,415 4.7% -372 -10% -3,356 -50% T2| PS, AS,NS PS, CS, C
Sweden 182 172 193 0.3% 22 13% 11 6%| T1, T2, T3 PS CS
United Kingdom 20,744 15,768 16,792 23.2% 1,024 6% -3,952 -19% T2 NS,AS CS
EU-15 93,631 75,745 72,343 100.0% -3,402 -4% -21,288 -23%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.29 shows activity data and implied emission factors for CO, for EU-15 and the Member
States. The largest emitters are Belgium, France, Germany, Italy and the United Kingdom; together
they cause almost 80% of the CO, emissions from solid fuels in 1A2a. Fuel combustion in the EU-15
decreased by 18 % between 1990 and 2006. The implied emission factor in 2006 of EU-15 was
75.8 t/TJ. Germany reports total fuel consumption of blast furnaces under category 1A2a but reports
only 21% of total CO, emissions from 1A2a+2C under this category which results in the low emission
factor. Sweden, Belgium and Italy report fuel consumption under this category which was not used for
the calculation of the CO, emissions which results untypically low CO, emission factors.

Figure 3.29 1A2a Iron and Steel, solid fuels: Activity Data and Implied Emission Factors for CO,
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In 2006 CO, from gaseous fuels had a share of 21 % within source category 1A2a (compared to 14 %
in 1990). Between 1990 and 2006 the emissions increased by 29 % (Table 3.23). Between 1990 and
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2006 all Member States except Ireland, the Netherlands and the United Kingdom reported increases.
The highest increase occurred in Spain (+442 %), Sweden (+118 %) and Denmark (+101 %).

Table 3.23

applied, activity data and emission factor

1A2a Iron and Steel, gaseous fuels: Member States’ contributions to CO; emissions and information on method

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 650 1,163 1,160 5.5% -3 0% 511 79% T2 NS, PS CS, PS
Belgium 1,485 1,788 1,712 8.1% -76| -4% 227 15% T3 PS/RS PS
Denmark 185 372 373 1.8% 0| 0% 187 101% C NS CS/C
Finland 107 135 127 0.6% -8 -6% 20 19% T3 PS CS
France 1,926 2,078 2,269 10.8% 191 9% 343 18% C| NS/ AS/PS CS
Germany 3,500 3,886 4,130 19.6% 244 6% 629 18% T2 NS CS
Greece NO 172 157 0.7% -15 -9% 157 - T2 NS PS
Treland 44 2 2| 0.0% 0| - -41 -95% Tl NS CS
Ttaly 4,276 4,574 4,435 21.0% -140] -3% 159 4% T2 NS CS
Luxembourg 284 255 309 1.5% 54 21% 25 9% Tl PS D
Netherlands 667 711 660 3.1% -52 -71% -8 -1% T2 NS CS
Portugal NO 83 88 0.4% 5 7% 88 - T2 NS,PS D,C,PS
Spain 724 3,731 3,922 18.6% 190 5% 3,198 442% T2| PS, AS,NS CS
Sweden 25 67 55 0.3% -12] -18% 30 118%| T1,T2,T3 PS CS
United Kingdom 2,463 1,803 1,697 8.0% -106 -6% -766 -31% T2 NS,AS CS
EU-15 16,337| 20,821 21,095 100.0% 274 1% 4,758 29%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.30 shows activity data and implied emission factors for CO, for EU-15 and the Member
States. The largest emissions are reported by Belgium, France, Germany, Italy, Spain and the United
Kingdom which contribute 86% to CO, emissions from solid fuels in 1A2a. Gaseous fuel
consumption in the EU-15 increased by 29 % between 1990 and 2006. The implied emission factor of
EU-15 was 56.3 t/TJ in 2006. The higher implied emission factor in 2006 of Denmark is due to a
preliminary estimate (distribution model) of natural gas CO, emissions for all 1A2 sub categories
which is not consistent with sectoral activity data.

Figure 3.30  1A2a Iron and Steel, gaseous fuels: Activity Data and Implied Emission Factors for CO,
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3.2.2.2. Non Ferrous Metals (1A2b) (EU-15)

In this chapter information is provided about emission trends, Member States contribution, activity
data and emission factors for category 1A2b by fuels. CO, emissions from 1A2b Non-Ferrous Metals
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account for 1.9% of 1A2 source category and 0.2 % of total GHG emissions in 2006.

Figure 3.31 shows the emission trend within the category 1A2b, which is in 2006 mainly dominated
by CO, emissions from liquid, and gaseous fuels. The share of solid fuels emissions decreased from
37% in 1990 to 14 % in 2006. Total GHG emissions reached the same level as in 1990. Increasing
emissions were reported for gaseous fuels (+78 %).

Figure 3.31 1A2b Non ferrous Metals: Total and CO; emission trends
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Although the EU-15 emissions of 1990 and 2006 are at the same level, the Member States’ emissions
show changes. In absolute term France reported the highest decrease, while Spain Spain reported a
substantial increase in this period of 137 % (Table 3.24).

Table 3.24 1A2b Non ferrous Metals: Member States’ contributions to CO, emissions

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State E I.HS .
emissions in | (Gg CO, (Gg CO,
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 132 219 228 2.2% 10 4% 96 73%
Belgium 624 501 488 4.7% -13 -3% -136 -22%
Denmark 17 15 15 0.1% 0 0% -2 -14%
Finland 336 97 98 1.0% 1 1% -238 -711%
France 4,009 2,130 2,218 21.5% 88 4% -1,791 -45%
Germany 1,600 503 528 5.1% 25 5% -1,072 -67%
Greece 1,261 1,632 1,399 13.6% -233 -14% 138 11%
Ireland 810 1,420 1,190 11.6% -230 -16% 380 47%
Ttaly 738 1,169 1,177 11.4% 8 1% 440 60%
Luxembourg 38 51 56 - 5 10% 17 45%
Netherlands 216 230 217 2.1% -13 -6% 1 0%
Portugal IE,NO 1IE IE 0.0% - - - -
Spain 1,095 2,476 2,596 25.2% 120 5% 1,501 137%
Sweden 142 89 92 0.9% 3 3% -50 -35%
United Kingdom IE 1E IE - - - - -
EU-15 11,019 10,531 10,302 100.0% -230 -2% =717 -7%

UK includes emissions under 1A2f.
Portugal includes emissions under 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A2b Non-Ferrous Metals - Solid Fuels (CO,)

In 2006 CO, from solid fuels had a share of 14 % within source category 1A2b category (compared to
37 % in 1990). Between 1990 and 2006 the emissions decreased by 64 % (Table 3.25). Portugal and
the United Kingdom report emissions as ‘Included elsewhere’, the Netherlands, Luxembourg and
Denmark report emissions as ‘Not occuring’. Substantial decreases between 1990 and 2006 were
reported by France and Germany.
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Table 3.25 1A2b Non ferrous Metals, solid fuels: Member States’ contributions to CO, emissions and information on method
applied, activity data and emission factor
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)
Austria 22, 14 13 0.8% 1 -5% 9 -42% jv) NS [
Belgium 146 71 78 5.2% 7 10% -68 -46% Tl PS/RS D
Denmark NO NO NO - - - - 0.0] Not Occuring 0.0
Finland 155 20 20 1.3% 0 0% -136 -87% T3 PS CS, PS
France 1,540 283 363 24.1% 80) 28% -1,176 -76% C NS/ PS CS
Germany 1,205 301 326 21.7% 25 8% -879 -73% 0.0 NS CS
Greece 653 819 573 38.0% -246 -30% -80 -12% T2 NS PS
Treland 4 NO NO - E - 4 -100% Tl NS [
Ttaly 163 31 28 1.8% 3 -10% -135 -83% T NS [
Luxembourg NO NO NO - - - NA NO NA
Netherlands 0 NO NO - -0.4 -100% NA NA NA
Portugal 1E| 1IE IE| - - - - - T2 NS D,C
Spain 221 91 89 5.9% -1 2% 132 -60% T2 PS, AS CS
Sweden 22, 17 16 1.0% -1 -6% -6 -28%| T1,T2, T3 PS CS
United Kingdom 1IE 1E| 1IE - -| - - - 1IE 1E| 1E
EU-15 4,131 1,647 1,507 100.0% -140) 9% -2,625 -64%

UK includes emissions under 1A2f.
Portugal includes emissions under 1A2f because the separation of AD between ferrous and non-ferrous industry not available
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.32 shows activity data and implied emission factors for CO, comparing the EU-15 average
and the Member States. The largest emissions are reported by Germany, Greece and France; together
they cause 84 % in 2006 of the CO, emissions from solid fuels in 1A2b and 82 % in 1990.
Consumption of solid fuels in the EU-15 decreased by 58 % between 1990 and 2006. The implied
emission factor of EU-15 was 88.6 t/TJ in 2006. The low implied emission factor of Greece in the
year 2006 is an outlier which will be updated in the next submission.

Figure 3.32
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In 2006 CO, from gaseous fuels had a share of 41 % within source category 1A2b (compared to 22 %
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in 1990). Between 1990 and 2006 the emissions increased by +78 % (Table 3.26). Between 1990 and
2006 all Member States reported increases. The highest increase ocurred in Spain (+1 552 %). Also

between 2005 and 2006 emissions increased in all Member States except Belgium and Greece.

Table 3.26

1A2b Non ferrous Metals, gaseous fuels: Member States’ contributions to CO; emissions and information on method
applied, activity data and emission factor

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 75 174 181 4.2% 7 4% 106 141% T2 NS CS
Belgium 260 332 323 7.5% -9 -3% 63 24% Tl PS/RS D
Denmark 7 9 9 0.2% 0| 0% 2 32% C NS CS/C
Finland NO 1 1 0.0% 0| 2% 1 - T3 PS CS, PS
France 929 1,218 1,315 30.6% 97 8% 386 42% C NS/ PS CS
Germany 253 1E IE| 0.0% - - -253 -100% 0.0 NS CS
Greece NO 146 117 2.7% -28 -19% 117 - T2 NS PS
Treland 40| 39 41 1.0% 3 - 2 4% Tl NS CS
Ttaly 558 936 935 21.7% -2| 0% 377 68% T2 NS CS
Luxembourg NO 51 56 1.3% 5 10% 56 - NA NO NA
Netherlands 213 230 217 5.0% -13 -6% 3 2% T2 NS CS
Portugal NO 1E| 1IE - - - - - T2 NS D,C
Spain 66| 1,069 1,086 25.3% 17 2% 1,020 1552% T2 PS, AS CS
Sweden 10| 17 18 0.4% 0| 2% 7 68%| T1, T2, T3 PS CS
United Kingdom 1IE 1E| 1IE - -| - - - 1IE 1E| 1E
EU-15 2,411 4,220 4,297| 100.0% 78| 2% 1,886 78 %

UK includes emissions under 1A2f.
Portugal includes emissions under 1 A2f because the separation of AD between ferrous and non-ferrous industry not available
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.33 shows activity data and CO, implied emission factors for EU-15 and the Member States.
The largest emissions are reported by France, Italy and Spain; together they cause around 78 % of the
CO, emissions in 2006 from gaseous fuels in 1A2b. Consumption of gaseous fuels in the EU-15 rose
by 78% between 1990 and 2006. The implied emission factor of EU-15 was 56.3 t/TJ in 2006. The
higher implied emission factor in 2006 of Denmark is due to a preliminary estimate (distribution
model) of natural gas CO, emissions for all sub categories of 1A2 which is not consistent with
sectoral activity data.

Figure 3.33
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3.2.2.3. Chemicals (1A2c) (EU-15)

In this chapter information about emission trends, Member States contribution, activity data and
emission factors is provided for category 1A2c on a fuel base. CO, emissions from 1A2c¢ Chemicals
account for 11.8% of 1A2 category and 1.6 % of total GHG emissions in 2006.

Figure 3.34 shows the emission trend within the category 1A2c, which is mainly dominated by CO,
emissions from liquid and gaseous fuels. Total emissions decreased by 8 %, mainly due to decreases
in emissions from solid (-44 %) and liquid (-27 %) fuels. Increasing emissions were reported for

gaseous fuels (+10 %) and other fuels (+ 101 %).
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Between 1990 and 2006, CO, emissions from 1A2c Chemicals decreased by 8 % in the EU-15 (Table
3.27), mainly due to decreases in Italy and the Netherlands; Spain reported a substantial increase of
69 % in this period. Between 2005 and 2006 emissions in all Member States decreased except

Belgium, Greece, Ireland and Italy.

Table 3.27 1A2c¢ Chemicals: Member States’ contributions to CO, emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State E I.JIS .
emissions in (Gg CO, (Gg CO,
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 883 1,588 1,432 2.2% -156 -10% 550 62%
Belgium 6,585 7,751 7,806 12.1% 55 1% 1,221 19%
Denmark 360 506 508 0.8% 1 0% 148 41%
Finland 1,286 1,325 916 1.4% -409 -31% -370 -29%
France 14,177 17,638 15,313 23.7% -2,324 -13% 1,136 8%
Germany IE 1E IE - - - - -
Greece 1,304 1,116 1,189 1.8% 73 7% -116 -9%
Ireland 411 486 450 0.7% -36 1% 40 10%
Italy 20,052 12,071 11,761 18.2% -310 -3% -8,291 -41%
Luxembourg NO NO NO - - - - -
Netherlands 17,176 11,738 12,442 19.3% 704 6% -4,734 -28%
Portugal 1,479 1,827 1,860 2.9% 32 2% 381 26%
Spain 5,458 9,260 9,250 14.3% -10 0% 3,793 69%
Sweden 1,183 1,594 1,628 2.5% 34 2% 445 38%
United Kingdom IE IE IE - - - - -
EU-15 70,352 66,900 64,556 100.0% -2,344 -4% -5,796 -8%

Emissions of Germany and the UK are included in 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A2c¢ Chemicals - Liquid Fuels (CO,)

In 2006, CO, from liquid fuels had a share of 34 % within
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in 1990). Between 1990 and 2006 the emissions decreased by 27 % (Table 3.28). Seven of the EU-15
Member States reported decreasing CO, emissions from this source category; Italy shows the highest
reduction in absolute terms. The Netherlands contributing most to EU-15 emissions in 2006, reports a
minor increase between 1990 and 2006.

Table 3.28  1A2c¢ Chemicals, liquid fuels: Member States’ contributions to CO; emissions and information on method applied,
activity data and emission factor

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 82 50 46| 0.2% -5 -10% -37 -45% T2 NS, PS CS, PS
Belgium 1,835 741 624 2.8% -117 -16% -1,211 -66% Tl PS/RS D
Denmark 205 86 87 0.4% 0| 0% -118 -58% C NS CS/C
Finland 772 835 679 3.0% -156 -19% -93 -12% T3 PS CS, PS
France 4,063 5,954 5,507 24.6% -447 -8% 1,445 36% C NS/ PS CS
Germany 1IE 1IE 1E - -| - - - 0.0 0.0 1IE
Greece 584/ 810 868 3.9% 58 7% 284 49% T2 NS PS
Treland 131 154 135 0.6% -19 -12% 4 3% Tl NS CS
Italy 10,956 3,756 3,634 16.2% -122] -3% -7,322 -67% T2 NS CS
Luxembourg NO NO NO - - - - - NA NO NA
Netherlands 6,613 5,821 6,926 30.9% 1,105 19% 313 5% T2 NS CS
Portugal 1,372 1,363 1,359 6.1% -4 0% -13 -1% T2 PS,NS D,C
Spain 3,295 1,512 1,337 6.0% -175 -12% -1,958 -59% T2 NS CS,C
Sweden 885 1,060 1,190 5.3% 130 12% 305 34%| T1,T2,T3 PS CS
United Kingdom 1IE 1E| 1IE - -| - - - 1IE 1E| 1E
EU-15 30,793, 22,144 22,392 100.0% 248 1% -8,401 -27%

Emissions of the UK are included in 1A2f
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.35 shows activity data and implied emission factors for CO, comparing the EU-15 average
and the Member States. The largest contributions are reported by France, Italy and the Netherlands;
together they cause around 72 % of the CO, emissions from liquid fuels in 1A2c. Fuel combustion in
the EU-15 decreased by 25 % between 1990 and 2006. The implied emission factor of EU-15 was
66.1 t/TJ in 2006. The low implied emission factor of Greece is because non-energy use is included in
activity data. The low implied emission factor of the Netherlands is because chemical gases are
included in liquid fuels.

Figure 3.35 1A2c¢ Chemicals, liquid fuels: Activity Data and Implied Emission Factors for CO,
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1A2c¢ Chemicals - Solid Fuels (CO,)

In 2006, solid fuels had a share of 7 % within source category 1A2c (compared to 11 % in 1990).
Between 1990 and 2006 the emissions decreased by 44 % (Table 3.29). Between 1990 and 2006
France and the Netherlands reported significant decreases in absolute terms. Germany and the UK
include emissions from this source category in source category 1 A2f.

Table 3.29  1A2c¢ Chemicals, solid fuels: Member States’ contributions to CO, emissions and information on method applied,
activity data and emission factor

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 107 149 105 2.3% -44] -30% -2 -2% NO NO NO
Belgium 397 0 31 - 31 - -365 -92% Tl PS/RS D
Denmark 7 59 59 1.3% 1 1% 52 702% C NS CS/C
Finland 214 223 4 0.1% -218 -98% -210 -98% T3 PS CS, PS
France 4,643 3,793 3,682 80.9% -112 -3% -962 -21% C NS/ PS CS
Germany 1IE 1IE 1E - -| - - - 0.0 0.0 1IE
Greece 561 NO NO - - - -561 -100% 0.0 0.0 0.0
Treland 72| NO NO - - - -72 -100% Tl NS CS
Ttaly 478 24 28 0.6% 3 13% -450 -94% T2 NS CS
Luxembourg NO NO NO - - - - - NA NO NA
Netherlands 1,087 255 263 5.8% 8 3% -824 -76% T2 NS CS
Portugal 44] 59 75 1.6% 16 27% 30 69% T2 NS D,C
Spain 424 181 302 6.6% 121 67% -122 -29% T2 NS CS,C
Sweden 79 NO NO - - - -79 -100% NA| NA NA|
United Kingdom 1IE 1E| 1IE - -| - - - 1IE 1E| 1E
EU-15 8,114 4,744 4,549 100.0% -195 -4% -3,566 -44%

Emissions of Germany and the UK are inlcuded in 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.36 shows activity data and implied emission factors for CO, for EU-15 and the Member
States. The largest emissions are reported by France, the Netherlands and Spain; together they cause
almost 93 % of the CO, emissions from solid fuels in 1A2c. Fuel combustion in the EU-15 decreased
by -44 % between 1990 and 2006. The implied emission factor of EU-15 was 112.7 t/TJ in 2006.

Figure 3.36  1A2c¢ Chemicals, solid fuels: Activity Data and Implied Emission Factors for CO;
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1A2c¢ Chemicals — Gaseous Fuels (CO,)

In 2006, CO, from gaseous fuels had a share of 47 % within source category 1A2c (compared to 40 %
in 1990). Between 1990 and 2006 the emissions increased by 10 % (Table 3.30). Between 1990 and
2006 all Member States except the Netherlands, Italy and Finland reported increases. The highest
increase ocurred in Belgium. Germany and the United Kingdom include emissions from this source
category in source category 1A2f.

Table 3.30  1A2c Chemicals, gaseous fuels: Member States’ contributions to CO; and information on method applied, activity
data and emission factor

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 519 925 829 2.7% -96| -10% 310 60% T2 NS, PS CS
Belgium 2,519 2,991 3,126 10.2% 135 5% 606 24% Tl PS/RS D
Denmark 147 361 361 1.2% 0| 0% 214 145% C NS CS/C
Finland 98 39 88 0.3% 50) 128% -10 -10% T3 PS CS, PS
France 5471 7,328 5,553 18.0% -1,775 -24% 82 1% C NS/ PS CS
Germany 1IE 1IE 1E - -| - - - 0.0 0.0 1IE
Greece 159 306 321 1.0% 15 5% 162 102% T2 NS PS
Treland 208 331 315 1.0% -16] -5% 107 52% T1 NS CS
Italy 7,561 6,841 6,705 21.8% -136] -2% -857 -11% T2 NS CS
Luxembourg NO NO NO - - - - - NA NO NA
Netherlands 9,476 5,662 5,253 17.1% -409 -1% -4,222 -45% T2 NS CS
Portugal NO 320 341 1.1% 21 6% 341 - T2 NS D,C
Spain 1,739 7,567 7,611 24.7% 44 1% 5,873 338% T2 NS CS
Sweden 154 323 289 0.9% -35 -11% 134 87%| T1,T2,T3 PS CS
United Kingdom 1IE 1E| 1IE - -| - - - 1IE 1E| 1IE
EU-15 28,051 32,993 30,792 100.0% -2,202 1% 2,740 10%

Emissions of Germany are included in 1A2f.
Emissions of the UK are included in 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.37 shows activity data and implied emission factors for CO, for EU-15 and the Member
States. The largest emissions are reported by France, Italy, the Netherlands and Spain; together they
cause more than 82 % of the CO, emissions from gaseous fuels in 1A2c. Gaseous fuel consumption in
the EU-15 rose by 10 % between 1990 and 2006. The implied emission factor of EU-15 was 56.1 t/TJ
in 2006. The low implied emission factor of Greece is because non-energy use is included in activity
data.

Figure 3.37 1A2c Chemicals, gaseous fuels: Activity Data and Implied Emission Factors for CO,
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IEF, 1A2¢ Gaseous Fuels CO2
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1A2c¢ Chemicals - Other Fuels (CO,)

In 2006, CO, from other fuels had a share of 10 % within source category 1A2c (compared to 5 % in
1990). Between 1990 and 2006 the emissions increased by 101 % (Table 3.31). Greece, Ireland,
Denmark, Luxembourg, the Netherlands and Spain report emissions as ‘Not occuring’ or ‘Not
applicable’, the UK and Germany include emissions in 1A2f. Major absolute increases were reported
by Belgium and France between 1990 and 2006. Belgium reports recovered fuels from cracking units
or other processes under this category.

Table 3.31  1A2c Chemicals, other fuels: Member States’ contributions to CO; emissions and information on method applied,
activity data and emission factor

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State EU 15 ) Metk.md Activity data Er‘nission
emissions in (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) )

Austria 174 464 453 6.6% -11 -2% 279 160% T2 NS, PS D, PS
Belgium 1,834 4,019 4,025 59.0% 6| 0% 2,191 120% T3 PS/RS PS
Denmark NO NO NO - -| - - - 0.0] Not Occuring 0.0
Finland 202 229 145 2.1% -84 -37% -57 -28% T3 PS CS, PS
France NO 563 572 8.4% 9 2% 572 - C NS/ PS CS
Germany 1IE 1E| 1IE - - - - - 0.0 0.0 1E
Greece NO NO NO - - - - - 0.0 0.0 0.0
Ireland NO NO NO - - - - - NO NO NO
Italy 1,057 1,449 1,395 20.4% -54] -4% 338 32% T2 NS CS
Luxembourg NO NO NO - -| - - - NA NO NA
Netherlands NO NO NO - -| - - - NA NA NA
Portugal 63 85 85 1.2% 0 0% 23 36% T2 PS,NS D,C
Spain NA NA NA - - - - - NO NO NO
Sweden 64 211 150 2.2% -61 -29% 86 134%| TI1,T2, T3 PS CS
United Kingdom 1IE 1E, 1E - - - - - 1E 1E| 1IE
EU-15 3,393 7,019 6,824 100.0% -196 -3% 3,430 101%

Emissions of Germany are included in 1A2f.
Emissions of the UK are included in 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.38 shows activity data and implied emission factors for CO, for EU-15 and the Member
States. The largest emissions are reported by Belgium, France and Italy; together they cause 88 % of
the CO, emissions from other fuels in 1A2c. Other fuel consumption in the EU-15 increased by 196 %
between 1990 and 2006. The implied emission factor of EU-15 was 72.1 t/TJ in 2006.
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Figure 3.38 1A2c Chemicals, other fuels: Activity Data and Implied Emission Factors for CO;

AD, 1A2c Other Fuels CO2
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3.2.2.4. Pulp, Paper and Print (1A2d) (EU-15)

In this chapter information about emission trends, Member States contribution, activity data and
emission factors is provided for category 1A2d by fuels. CO, emissions from 1A2d Pulp, Paper and
Print account for 5.0 % of 1A2 source category and 0.7 % of total GHG emissions in 2006.

Figure 3.39 shows the emission trend within the category 1A2d, which is mainly dominated by CO,
emissions from gaseous and liquid fuels. Total GHG emissions increased by 9 %. The share of
gaseous fuels is gradualy increasing from 1990.

Figure 3.39 1A2d Pulp, Paper and Print: Total and CO; emission trends
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Between 1990 and 2006, CO, emissions from 1A2d Pulp, Paper and Print increased by 9 % in the EU-
15 (Table 3.32), mainly due to increases in Italy and Spain; Finland reported a relevant decrease in
this period. Between 2005 and 2006 emissions increased by 1 %.
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Table 3.32  1A2d Pulp, Paper and Print: Member States’ contributions to CO; emissions

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State E I.HS .
emissions in | (Gg CO, (Gg CO,
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 2,213 2,283 2,183 8.0% -100 -4% -30 -1%
Belgium 637 619 678 2.5% 59 9% 40 6%
Denmark 363 214 214 0.8% 0 0% -149 -41%
Finland 5,336 3,538 4,039 14.9% 502 14% -1,297 -24%
France 5,206 4,813 4,934 18.2% 121 3% -273 -5%
Germany 4 16 17 0.1% 1 7% 13 369%
Greece 301 231 270 1.0% 39 17% -32 -10%
Ireland 28 85 77 0.3% -8 -9% 49 172%
Ttaly 3,076 4,576 4,578 16.9% 3 0% 1,502 49%
Luxembourg NO NO NO - - - - -
Netherlands 1,743 1,690 1,616 6.0% <74 -4% -127 -7%
Portugal 743 874 843 3.1% -31 -4% 100 13%
Spain 3,212 5,893 5,640 20.8% -254 -4% 2,428 76%
Sweden 2,186 2,124 2,069 7.6% -54 -3% -117 -5%
United Kingdom 1IE 1IE 1E|- - - - -

EU-15 25,051 26,956 27,159 100.0% 203 1% 2,108 8%

Emissions of the UK are inlcuded in 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A2d Pulp, Paper and Print - Liquid (CO),)

In 2006 CO, from liquid fuels had a share of 21 % within source category 1A2d (compared to 38 % in
1990). Between 1990 and 2005 the emissions decreased by 40 % (Table 3.33). Between 1990 and
2006 all Member States except Sweden reported decreasing CO, emissions from this source category.

Table 3.33  1A2d Pulp, Paper and Print, liquid fuels: Member States’ contributions to CO; emissions and information on method
applied, activity data and emission factor

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State EU 15 ) Metk.md Activity data Er‘nission
emissions in (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 853 137 123 2.1% -13 -10% -729 -86% T2 NS, PS CS, PS
Belgium 232 191 215 3.7% 24 13% -17 -7% T1 PS/RS D
Denmark 86 23 24 0.4% 0 0% -62 -72% C NS CS/C
Finland 1,132 802 873 15.1% 71 9% -259 -23% T3 PS CS, PS
France 1,755 727 618 10.7% -109 -15% -1,138 -65% C NS/ PS CS
Germany 1IE 1E| 1IE - - - - - T2 NS CS
Greece 297 169 193 3.3% 24 14% -104 -35% T2 NS PS
Ireland 28 24 22 0.4% -2 -10% -7 -23% T1 NS CS
Italy 1,015 617 661 11.4% 44 7% -354 -35% T2 NS CS
Luxembourg NO NO NO - -| - - - NA NO NA
Netherlands 20 2 3 0.1% 1 35% -17 -86% T2 NS CS
Portugal 743 458 377 6.5% -81 -18% -367 -49% T2 PS,NS D,C
Spain 1,693 833 789 13.6% -44 -5% -904 -53% T2| PS, NS, AS PS, C
Sweden 1,786 1,896 1,881 32.6% -15 -1% 95 5% T1, T2, T3 PS CS
United Kingdom 1IE 1E, 1E - - - - - 1E 1E| 1E
EU-15 9,641 5,879 5,778 100.0% -101 -2% -3,863 -40 %

Emissions of Germany are included in 1A2f.
Emissions of the UK are included in 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.40 shows activity data and implied emission factors for CO, for EU-15 and the Member
States. The largest emissions are reported by Finland, France, Italy, Spain and Sweden; together they
cause 83% of the CO, emissions from liquid fuels in 1A2d. Fuel consumption in the EU-15 decreased
by 39 % between 1990 and 2006. The implied emission factor of EU-15 was 75.3 t/TJ in 2006.
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Figure 3.40
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In 2006 CO, from solid fuels had a share of 5 % within source category 1A2d (compared to 14 % in
1990). Between 1990 and 2006 the emissions decreased by 59 % (Table 3.34). Only seven of the EU-
15 Member States reported CO, emissions from this source category. All reporting Member States
show decreases except Austria and Belgium.

Table 3.34

applied, activity data and emission factor

1A2d Pulp, Paper and Print, solid fuels: Member States’ contributions to CO; emissions and information on method

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State E I.HS .
emissions in | (Gg CO, (Gg CO,
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 397 438 466 32.1% 28 6% 68 17%
Belgium 125 131 158 10.9% 27 20% 33 26%
Denmark 143 NO NO - - - -143 -100%
Finland 1,318 62 80 5.5% 18 28% -1,238 -94%
France 990 612 565 39.0% -48 -8% -425 -43%
Germany IE 1IE IE - - - - -
Greece NO NO NO - - - - -
Ireland NO 2 1 0.1% - - 1 -
Italy 6 NO NO - - - -6 -100%
Luxembourg NO NO NO - - - - -
Netherlands 8 NO NO - - - -8 -100%
Portugal NO NO NO - - - - -
Spain 286 103 88 6.1% -14 -14% -198 -69%
Sweden 263 100 92 6.3% -8 -8% -171 -65%
United Kingdom IE 1E IE - - - - -
EU-15 3,536 1,447 1,450 100.0% 3 0% -2,086 -59%

Emissions of Germany are included in 1A2f.
Emissions of the UK are included in 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.41 shows activity data and implied emission factors for CO, for EU-15 and the Member
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States. The largest emissions are reported by Austria and France; together they cause around 71 % of
the CO, emissions from solid fuels in 1A2d. Solid fuel consumption in the EU-15 decreased by 59 %
between 1990 and 2006. The implied emission factor of EU-15 was 95.2 t/TJ in 2006.

Figure 3.41 1A2d Pulp, Paper and Print, solid fuels: Activity Data and Implied Emission Factors for CO,
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In 2006, CO, from gaseous fuels had a share of 67 % within source category 1A2d (compared to 42 %
in 1990). Between 1990 and 2006 the emissions increased by 74 % (Table 3.35). In all EU-15
Member States emissions increased between 1990 and 2006 except in Finland and the Netherlands.
Germany and the United Kingdom include emissions in 1A2f.

Table 3.35  1A2d Pulp, Paper and Print, gaseous fuels: Member States’ contributions to CO; emissions and information on
method applied, activity data and emission factor

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State EU 15 ) Metk.md Activity data Er‘nission
emissions in (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) %) equivalents) )

Austria 943 1,694 1,587 8.6% -107 -6% 645 68% T2 NS, PS CS
Belgium 280 297 305 1.6% 8 3% 25 9% T1 PS/RS D
Denmark 134 190 191 1.0% 0 0% 56 42% C NS CS/C
Finland 1,748 1,633 1,707 9.2% 74 5% -41 -2% T3 PS CS, PS
France 2,461 3,473 3,749 20.2% 275 8% 1,288 52% C NS/ PS CS
Germany 1IE 1E| 1IE - - - - - T2 NS CS
Greece 5 62 77 0.4% 15 25% 72 1516% T2 NS PS
Ireland NO 59 54 0.3% -5 - 54 - T1 NS CS
Italy 2,055 3,959 3,917 21.1% -41 -1% 1,862 91% T2 NS CS
Luxembourg NO NO NO - -| - - - NA NO NA
Netherlands 1,715 1,688 1,613 8.7% -75 -4% -102 -6% T2 NS CS
Portugal NO 416 467 2.5% 50 12% 467 - T2 PS.NS D,C
Spain 1,233 4,958 4,763 25.7% -195 -4% 3,530 286% T2| PS, NS, AS CS
Sweden 66| 92 96 0.5% 5 5% 31 46%| T1, T2, T3 PS CS
United Kingdom 1IE 1E, 1E - - - - - 1IE 1E| 1E
EU-15 10,640| 18,522 18,526 100.0% 4 0% 7,886 74 %

Emissions of Germany are included in 1A2f.
Emissions of the UK are included in 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.42 shows activity data and implied emission factors for CO, comparing the EU-15 average
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and the Member States. The largest emissions are reported by France, Italy and Spain; together they
cause around 67 % of the CO, emissions from gaseous fuels in 1A2d. Fuel consumption in the EU-15
rose by 73 % between 1990 and 2006. The implied emission factor of EU-15 was 56.1 t/TJ in 2006.

Figure 3.42 1A2d Pulp, Paper and Print, gaseous fuels: Activity Data and Implied Emission Factors for CO,
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3.2.2.5. Food Processing, Beverages and Tobacco (1A2e) (EU-15)

In this chapter information about emission trends, Member States contribution, activity data and
emission factors is provided for category 1A2e by fuels. CO, emissions from 1A2e Food Processing,
Beverages and Tobacco account for 6.5% of 1A2 source category and for 0.9 % of total GHG
emissions in 2006.

Figure 3.43 shows the emission trend within the category 1A2e, which is mainly dominated by CO,
emissions from gaseous and liquid fuels. Total GHG emissions increased by 6 %, mainly due to
increases in emissions from gaseous fuels (+79 %), emissions from all other fossil fuel types
decreased.

Figure 3.43 1A2e Food Processing, Beverages and Tobacco: Total and CO; emission trends
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Between 1990 and 2006, CO, emissions from 1A2e Food Processing, Beverages and Tobacco
increased by 6 % in the EU-15 (Table 3.36), mainly due to increases in France, Italy and Spain.
Between 2005 and 2006 emissions decreased by 1 %.
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Table 3.36  1A2e Food Processing, Beverages and Tobacco: Member States’ contributions to CO; emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State E I.HS .
emissions in | (Gg CO, (Gg CO,
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 870 831 842 2.4% 11 1% -28 -3%
Belgium 2,998 2,209 2,044 5.8% -166 1% 954 -32%
Denmark 1,534 1,215 1,220 3.5% 4 0% -314 -20%
Finland 815 205 193 0.5% -12 -6% -622 -76%
France 10,156 11,199 11,570 32.7% 371 3% 1,414 14%
Germany 1,989 146 636 1.8% 490 336% -1,353 -68%
Greece 902 766 858 2.4% 92 12% -44 -5%
Ireland 1,018 1,096 1,140 3.2% 44 4% 122 12%
Italy 3,853 6,485 5,732 16.2% =753 -12% 1,879 49%
Luxembourg NO NO NO - - - - -
Netherlands 4,079 3,918 3,769 10.7% -148 -4% -310 -8%
Portugal 822 776 879 2.5% 103 13% 58 7%
Spain 3,376 6,145 5,814 16.5% -331 -5% 2,438 72%
Sweden 949 612 638 1.8% 27 4% -310 -33%
United Kingdom IE 1E IE|- - -

EU-15 33,361 35,603 35,335 100.0% -268 -1% 1,974 6%

Emissions of the UK are inlcuded in 1A2f.

Abbreviations explained in the Chapter ‘Units and abbreviation

1A2e Food Processing, Beverages and Tobacco - Liquid (CO,)

In 2006 CO, from liquid fuels decreased to a share of 29 % within source category 1A2e (compared to
45 % in 1990). Between 1990 and 2006 the emissions decreased by 33 % (Table 3.37). Between 1990
and 2006 all Parties show emission reductions except Italy.

Table 3.37  1A2e Food Processing, Beverages and Tobacco, liquid fuels: Member States’ contributions to CO; emissions and
information on method applied, activity data and emission factor
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS ) Metk.md Activity data Er‘nission
emissions in (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) )
Austria 345 138 145 1.4% 7 5% 200 -58% T2 NS, PS CS, PS
Belgium 1,671 668 669 6.5% 0 0% -1,003 -60% Tl PS/RS D
Denmark 613 385 387 3.8% 2 0% 227 -37% C NS CS/C
Finland 353 127 124 1.2% 3 2% 228 -65% T3 PS CS, PS
France 4,427 3,099 2,901 28.2% -198 -6% -1,526 -34% C NS/ PS [
Germany 889 69 128 1.2% 58 84% 761 -86% cs NS [
Greece 847 490 564 5.5% 74 15% 282 -33% T2 NS PS
Ireland 433 400 352 3.4% -48 -12% 81 -19% Tl NS [
Italy 1421 2,261 2,215 21.6% 47 2% 794 56% T2 NS cs
Luxembourg NO NO NO - -| - - - NA NO NA
Netherlands 235 50 67 0.7% 17 33% -168 -72% T2 NS [
Portugal 820) 636 706) 6.9% 70 11% -114 -14% T2 NS D.C
Spain 2,636) 1,941 1,640) 16.0% -300 -15% 996 -38% T2 NS C
Sweden 597 396 374 3.6% 22 -6% 223 -37%|  T1,T2, T3 PS cs
United Kingdom 1IE 1E, 1E - - - - 1E 1E| 1E
EU-15 15,288 10,662 10,272 100.0% -390 -4% -5,015 -33%

Emissions of the UK are inlcuded in 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.44 shows activity data and implied emission factors for CO, comparing the EU-15 average
and the Member States. The largest emissions are reported by France, Italy and Spain; together they
cause 66 % of the CO, emissions from liquid fuels in 1A2e. Fuel consumption in the EU-15 decreased

by 30 % between 1990 and 2006. The implied emission factor of EU-15 was 73.1 t/TJ in 2006.
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Figure 3.44
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In 2006 solid fuels had a share of 6 % within source category 1A2e (compared to 15 % in 1990).
Between 1990 and 2006 the emissions decreased by 58 % (Table 3.38) and all Member States
reported decreasing CO, emissions from this source category.

Table 3.38

1A2e Food Processing, Beverages and Tobacco, solid fuels: Member States’ contributions to CO; emissions and
information on method applied, activity data and emission factor

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State EU 15 ) Metk.md Activity data Er‘nission
emissions in (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) ) equivalents) )

Austria 18 13 11 0.5% -3 -21% -8 -42% T2 NS, PS CS, PS
Belgium 638 132 135 6.2% 3 2% -503 -79% T1 PS/RS D
Denmark 455 215 217 10.0% 2 1% -238 -52% C NS CS/C
Finland 257 7 5 0.2% -1 -22% -252 -98% T3 PS CS, PS
France 1,868 1,152 1,125 51.9% -27 -2% -743 -40% C NS/ PS CS
Germany 1,100 76 508 23.4% 432 566% -592 -54% CS NS CS
Greece 47 NO NO - - -47 -100% 0.0 0.0 0.0
Ireland 292 87 52 2.4% -36) -240 -82% T1 NS CS
Italy 86 NO NO - -86 -100% T2 NS CS
Luxembourg NO NO NO - -| - - - NA NO NA
Netherlands 227 55 91 4.2% 36| 65% -136 -60% T2 NS CS
Portugal 1 NO NO - - - -1 -100% T2 NS D,C
Spain 109 0 1 0.1% 1 291% -107 -99% T2 NS C
Sweden 90) 11 24 1.1% 13 125% -66 -73%| T1, T2, T3 PS CS
United Kingdom 1IE 1E, 1E - - - - 1IE 1E| 1E
EU-15 5,186 1,749 2,169 100.0% 420 24% -3,017 -58 %

Emissions of the UK are inlcuded in 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.45 shows activity data and implied emission factors for CO,
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for EU-15 and the Member
States. The largest emissions are reported by France and Germany; together they cause around 75 %
of the CO, emissions from solid fuels in 1A2e. Fuel consumption in the EU-15 decreased by 58 %
between 1990 and 2006. The implied emission factor of EU-15 was 96.0 t/TJ in 2006.



Figure 3.45 1A2e Food Processing, Beverages and Tobacco, solid fuels: Activity Data and Implied Emission Factors for CO;
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In 2006 CO, from gaseous fuels had a share of 64 % within source category 1A2e (compared to 38 %
in 1990). Between 1990 and 2006 the emissions increased by 79 % (Table 3.39). Between 1990 and
2006 all Member States except Belgium, Finland and Sweden reported increasing CO, emissions from
this source category. Major absolute increases ocurred in Spain, Italy and France. Germany reports
emissions for the years 1995 to 2001 only.

Table 3.39  1A2e Food Processing, Beverages and Tobacco, gaseous fuels: Member States’ contributions to CO; emissions and
information on method applied, activity data and emission factor

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State EU 15 ) Metk.md Activity data Er‘nission
emissions in (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 507 680 687 3.0% 6| 1% 180 36% T2 NS, PS CS
Belgium 681 1,409 1,240 5.4% -169 -12% 559 82% T1 PS/RS D
Denmark 466 615 616 2.7% 1 0% 150 32% C NS CS/C
Finland 67 19 12] 0.1% -6) -34% -55 -82% T3 PS CS, PS
France 3,861 6,948 7,544 33.0% 596 9% 3,683 95% C NS/ PS CS
Germany NE] NE| NE]| - - - - - CS NS CS
Greece 9 276 294 1.3% 18 6% 285 3166% T2 NS PS
Ireland 293 609 736 3.2% 128 21% 443 151% Tl NS CS
Italy 2,346 4,223 3,517 15.4% -706 -17% 1,171 50% T2 NS CS
Luxembourg NO NO NO - -| - - - NA NO NA
Netherlands 3,617 3,812 3,611 15.8% -201 -5% -6 0% T2 NS CS
Portugal NO 140 173 0.8% 32 23% 173 - T2 NS D,C
Spain 631 4,204 4,173 18.3% -31 -1% 3,542 561% T2 NS CS
Sweden 253 198 240 1.0% 42 21% -14 -5%| T1, T2, T3 PS CS
United Kingdom 1IE 1E, 1E - - - - - 1E 1E| 1E
EU-15 12,732 23,133 22,842 100.0% -291 -1% 10,111 79 %

Emissions of the UK are inlcuded in 1A2f.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.46 shows activity data and implied emission factors for CO, for EU-15 and the Member
States. The largest emissions are reported by France, Italy, the Netherlands and Spain; together they
cause about 83 % of the CO, emissions from gaseous fuels in 1A2e. Fuel consumption in the EU-15
rose by 79 % between 1990 and 2006. The implied emission factor of EU-15 was 56.5 t/TJ in 2006.
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Figure 3.46 1A2e Food Processing, Beverages and Tobacco, gaseous fuels: Activity Data and Implied Emission Factors for CO,
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3.2.2.6. Other (1A2f) (EU-15)

In this chapter information about emission trends, Member States contribution, activity data and
emission factors is provided for category 1A2f by fuels. CO, emissions from 1A2f Other account for
55.4 % for 1A2 source category and for 7.3 % of total GHG emissions in 2006.

Figure 3.47 shows the emission trend within the category 1A2f, which is mainly dominated by CO,
emissions from gaseous and liquid fuels; the decrease in the early 1990s was mainly due to a decline
of solid fuel consumption. Total GHG emissions decreased by 15 %, mainly due to decreases in
emissions from solid (-69 %) and liquid (-9 %) fuels.

Figure 3.47 1A2f Other: Total and CO; emission trends
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Between 1990 and 2006, CO, emissions from 1A2f Other decreased by 15 % in the EU-15 (Table
3.40), mainly due to decreases in Germany (-36 %) and the United Kingdom (-16%). Spanish
emissions increased by 58 % in the same period.
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Table 3.40 1A2f Other: Member States’ contributions to CO; emissions

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State E I.HS .
emissions in | (Gg CO, (Gg CO,
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 4,404 4,539 4,677 1.5% 138 3% 273 6%
Belgium 8,069 7,275 7,192 2.4% -83 -1% -877 -11%
Denmark 2,709 3,147 3,162 1.0% 16 1% 453 17%
Finland 2,902 2,463 2,511 0.8% 49 2% -391 -13%
France 31,819 26,047 26,184 8.7% 136 1% -5,635 -18%
Germany 138,312 87,157 88,548 29.3% 1,391 2% -49,764 -36%
Greece 6,126 4,347 5,659 1.9% 1,312 30% -467 -8%
Ireland 1,541 2,747 2,828 0.9% 81 3% 1,287 84%
Italy 40,489 41,860 42,164 14.0% 303 1% 1,675 4%
Luxembourg 2,026 1,214 1,299 0.4% 85 7% =727 -36%
Netherlands 5,820 5,067 4,842 1.6% 226 4% 978 -17%
Portugal 5,488 6,559 6,022 2.0% 536 -8% 534 10%
Spain 24,399 39,032 38,546 12.8% -486 1% 14,147 58%
Sweden 5,427 4,887 5,096 1.7% 209 4% -330 -6%
United Kingdom 75,321 65,781 63,443 21.0% 2,338 -4% -11,878 -16%
EU-15 354,852 302,123 302,174 100.0% 51 0% 52,678 -15%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A2f Other - Liquid (CO,)

In 2006 liquid fuels had a share of 38 % within source category 1A2f (compared to 35 % in 1990).
Between 1990 and 2006 the emissions decreased by 9 % (Table 3.41). Between 1990 and 2006 the
highest absolute decrease achieved Germany, the United Kingdom and France. The highest absolut
increases are reported by Spain (+40 %) anfd Greece (+54 %).

Table 3.41 1A2f Other, liquid fuels: Member States’ contributions to CO; emissions and information on method applied, activity
data and emission factor

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 2,136 1,961 1,884 1.6% -77 -4% -252 -12% T2 NS, PS CS, PS
Belgium 2,698 2,626 2,508 2.2% -118 -4% -190 -7% Tl PS/RS D
Denmark 1,532 1,811 1,820 1.6% 9 0% 288 19% C NS CS/C
Finland 1,808 1,644 1,662 1.4% 18 1% -146 -8% T3 PS CS, PS
France 17,095 13,440 13,040 11.3% -400) -3% -4,055 -24% C NS/ PS CS
Germany 24,307 14,900 16,635 14.4% 1,735 12% -7,672 -32% CS/ T2 NS CS
Greece 2,828 3,008 4,359 3.8% 1,351 45% 1,531 54% T2 NS PS
Treland 864 1,743 1,641 1.4% -102] -6% 771 90% Tl NS CS
Italy 20,965 19,864 20,188 17.5% 324 2% =771 -4% T2 NS CS
Luxembourg 442 273 241 0.2% -32 -12% -201 -45% Tl PS D
Netherlands 2,101 1,493 1,385 1.2% -108 -71% -716 -34% T2 NS CS
Portugal 3,368 3,982 3,581 3.1% -401 -10% 213 6% T2 NS D,C
Spain 14,856 21,171 20,836 18.1% -336) -2% 5,980 40% T2, T3PS, AS, NS, Q CS,C
Sweden 4,019 3,503 3,656 3.2% 152 4% -364 -9%| T1, T2, T3 PS CS
United Kingdom 27,174 21,645 21,949 19.0% 304 1% -5,226 -19% T2 NS,AS CS
EU-15 126,193 113,064 115,383, 100.0% 2,319 2% -10,810 -9%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.48 shows activity data and implied emission factors for CO, for EU-15 and the Member
States. The largest emissions are reported by France, Germany, Italy, Spain and the United Kingdom;
together they cause 80 % of the CO, emissions from liquid fuels in 1A2f. Fuel consumption in the
EU-15 decreased by 13 % between 1990 and 2006. The implied emission factor of EU-15 was 79.1
t/TJ in 2006. The low implied emission factor of Greece is because non-energy use is included in
activity data.
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Figure 3.48 1A2f Other, liquid fuels: Activity Data and Implied Emission Factors for CO,

EU-15 Activity Data AD, 1A2f Liquid Fuels CO2
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1A2f Other - Solid (CO)

In 2006 CO, from solid fuels had a share of 12 % within source category 1A2f (compared to 33 % in
1990). Between 1990 and 2006 the emissions decreased by 69 % (Table 3.42). Between 1990 and
2006 all Member States except Ireland and Sweden reported a significant decrease of emissions where
the most absolute decrease is reported by Germany (-74 %) and the United Kingdom (-62%). Between
2005 and 2006 EU-15 emissions slightly increased by 2 % .

Table 3.42  1A2f Other, solid fuels: Member States’ contributions to CO; emissions and information on method applied, activity
data and emission factor
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS ) Metk.md Activity data Er‘nission
emissions in (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) %)

Austria 625 374 551 1.5% 177 47% 74 -12% T2 NS, PS CS, PS
Belgium 2,600) 1,109 1313 3.5% 204 18% -1,288 -50% Tl PS/RS D
Denmark 822 605 611 1.6% 6 1% 212 -26% C NS CS/C
Finland 815 488 491 1.3% 3 1% 324 -40% T3 PS CS, PS
France 5,409 1,379 1,532 4.0% 153 11% -3,877 -72% C NS/ PS [
Germany 69,322 17,499 17,816 47.1% 318 2% -51,506 -74% CS/ T2 NS [
Greece 3295 1,094 1,016 2.7% -79 7% 2,279 -69% T2 NS PS
Ireland 389 582 473 1.3% -109 -19% 85 22% Tl NS Cs
Italy 4233 2,416 2,474 6.5% 57 2% -1,759 -42% T2 NS [
Luxembourg 1272 306 296 0.8% -11 -4% 976 -77% T1 PS D
Netherlands 388 172 166 0.4% -5 -3% 221 -57% T NS [
Portugal 2,103 539 539 1.4% 0 0% -1,565 -74% jv) NS D,C
Spain 5,497 513 770 2.0% 257 50% 4,727 -86% T2PS, AS, NS, Q CS,C
Sweden 1,229 1219 1,272 3.4% 53 4% 42 3%| T1,T2, T3 PS Cs
United Kingdom 22312 8,812 8,545 22.6% -267 -3% -13,767 -62% T2 NS,AS cs
EU-15 120,311 37,107 37,864 100.0% 756 2% -82,448 -69 %

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.49 shows activity data and implied emission factors for CO, for EU-15 and the Member
States. The largest emissions are still reported by Germany and the United Kingdom; together they
cause about 70 % of the CO, emissions from solid fuels in 1A2f. Fuel consumption in the EU-15
decreased by 65 % between 1990 and 2006. The implied emission factor of EU-15 was 81.3 t/TJ in
2006. The high implied emission factor in 1990 of Luxembourg is because blast furnace gas is
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included in this activity.

Figure 3.49  1A2f Other, solid fuels: Activity Data and Implied Emission Factors for CO,
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In 2006 CO, from gaseous fuels had a share of 47 % within source category 1A2f (compared to 29 %
in 1990). Between 1990 and 2006 the emissions increased by 36 % (Table 3.43). Between 1990 and
2006, all Member States show increasing emissions except Sweden and the Netherlands. The United
Kingdom, Spain, Italy and Germany show the highest absolute increases.

Table 3.43 1A2f Other, gaseous fuels: Member States’ contributions to CO; emissions

CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 1,573 1,834 1,840 1.3% 6| 0% 268 17% T2 NS, PS CS
Belgium 2,559 2,963 2,746 1.9% -217 -1% 188 7% Tl PS/RS D
Denmark 354 661 662 0.5% 1 0% 307 87% C NS CS/C
Finland 171 201 200 0.1% -1 0% 30 17% T3 PS CS, PS
France 9,314 11,227 11,611 8.1% 384 3% 2,296 25% C NS/ PS CS
Germany 41,787 48,685 50,241 35.1% 1,556 3% 8,454 20% CS/ T2 NS CS
Greece 4 245 285 0.2% 40| 16% 281 7174% T2 NS PS
Treland 288 422 714 0.5% 291 69% 425 148% Tl NS CS
Italy 15,290 19,581 19,502 13.6% -79 0% 4,212 28% T2 NS CS
Luxembourg 313 634 762 0.5% 128 20% 450 144% T1 PS D
Netherlands 3,331 3,403 3,290 2.3% -112 -3% -40 -1% T2 NS CS
Portugal NO 2,012 1,877 1.3% -135 -7% 1,877 - T2 NS D,C
Spain 4,046 17,001 16,577 11.6% -424] -2% 12,531 310% T2PS, AS, NS, Q CS
Sweden 178 145 169 0.1% 24 16% -9 -5%|  T1, T2, T3 PS CS
United Kingdom 25,833 35,142 32,744] 22.9% -2,398 -1% 6,911 27% T2 NS,AS CS
EU-15 105,041 144,157 143,221 100.0% -936 -1% 38,180 36%

Figure 3.50 shows activity data and implied emission factors for CO, for EU-15 and the Member
States. The largest emissions are reported by Germany, Italy, Spain and the United Kingdom; together
they cause 83 % of the CO, emissions from gaseous fuels in 1A2f. Fuel combustion in the EU-15 rose
by 35 % between 1990 and 2006. The implied emission factor of EU-15 was 56.3 t/TJ in 2006.
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Figure 3.50 1A2f Other, gaseous fuels: Activity Data and Implied Emission Factors for CO;
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3.2.3. Transport (CRF Source Category 1A3) (EU-15)

Greenhouse gas emissions from 1A3 Transport are shown in Figure 3.51. CO, emissions from this
source category account for 21 %, CH, for 0.04 %, N,O for 0.4 % of total GHG emissions. Between
1990 and 2006, greenhouse gas emissions from Transport increased by 26 % in the EU-15.

Figure 3.51 1A3 Transport: Greenhouse gas emissions in CO; equivalents (Tg) and Activity Data in TJ
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This source category includes ten key sources:

1 A 3 a Civil Aviation: Jet Kerosene (CO,)

1 A 3 b Road Transportation: Diesel oil (CO,)

1 A 3 b Road Transportation: Diesel oil (N,O)

1 A 3 b Road Transportation: Gasoline (CO,)

1 A 3 b Road Transportation: Gasoline (N,O)

1 A 3 b Road Transportation: LPG (CO,)

1 A 3 c Railways: Liquid Fuels (CO,)

1 A 3 d Navigation: Gas/Diesel Oil (CO,)

1 A 3 d Navigation: Residual Oil (CO,)

1 A 3 e Other Transportation: Gaseous Fuels (CO,)
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Table 3.44 shows total GHG, CO, and N,O emissions from 1A3 Transport.

Table 3.44 1A3 Transport: Member States’ contributions to CO; emissions and N>O emissions
Member State GHG emissions in] GHG emissions inj CO, emissions in | CO, emissions in | N,O emissions in | N,O emissions in
1990 2006 1990 2006 1990 2006
(Gg CO, (Gg CO, (Gg) (Ge) (Gg CO, (Gg CO,
equivalents) equivalents) equivalents) equivalents)

Austria 12,669 23,119 12,426 22,808 179 288
Belgium 20,596 26,102 20,092 25,222 387 824
Denmark 10,700 13,583 10,528 13,417 116 137]
Finland 12,824 14,358 12,551 13,680 174 631]
France 118,817 138,604 117,953 137,763 498 721
Germany 164,418 162,011 162,458 160,642 674 1,207
Greece 14,656 24,126 14,375 23,352 167 586
Ireland 5,168 13,719 5,039 13,483 83 208
Italy 103,952 133,198 101,461 128,531 1,717 4,109
Luxembourg 2,779 7,288 2,720 6,997 40, 27
Netherlands 26,439 36,147 26,009 35,644 272 453
Portugal 10,052 20,137 9,828 19,494 152] 59
Spain 57,530 108,619 56,500 105,592 783 2,849
Sweden 18,439 20,191 18,174 19,969 160 187
United Kingdom 118,889 136,715 116,967 130,989 1,300 5,566
EU-15 697,930| 877,915 687,086 857,583 6,703 18,623

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Table 3.45 provides information on the contribution of Member States to EU-15 recalculations in CO,
from 1A3 Transport for 1990 and 2005 and main explanations for the largest recalculations in
absolute terms.

Table 3.45 1A3 Transport: Contribution of MS to EU-15 recalculations in CO; for 1990 and 2005 (difference between
latest submission and previous submission in Gg of CO; equivalents and percent)
1990 2008 Main explanations
Gg Percent Gg Percent

Austria 25 0,2 -15} -0,1

Belgium 144 0.7 150 o8 Changed methodology to calculate emissions from air transport and the transport between North Sea ports
The gasoline fuel consumption (and hence CO, emissions) generally increases, due to a reduced gasoline
consumption calculated for non road working machinery in the same years. This latter fuel amount is being

Denmark 184 1.8 -9 -0,1[subtracted from the road transport sales of gasoline reported by the Danish energy authorities, prior to NERI
road transport model input; National sea transport and fisheries: new activity data based on new research
findings

Finland 0f 0,0] -1 0,0
Improved methodology for civil aviation; modification du PARC; revised methodology for fuels from

France -242) -0,2} -903 -0,6} .
agriculture

: emissi i 1 2005: 1A3b: -Emissi i

Germany 29 0.0l 124 01 1990: emission factor adjdp}ed to value. in 2000+; 2005: 1A3b: CO2-Emissions from Biomass now reported
separatly; 1 A3c: new activity data available

Greece -980) -6,4 -60) -0,3|Reallocation_LPG & lubricans reported separately

Ireland -6 -0,1 -145} -1,1|New model for road transport. COPERT 4 version 4.0

ltaly 0f 0,0] 68 0,1]Update of emission factor for natural gas; update of activity data for gasoline consumed in leisure boats

Luxembourg -5) -0,2] -1 0,0

Netherlands 0| 0,0} -1 0,0

Portugal o 0.4 64 03 Top-dolwn calibration Wi.lh fuel balance affecting international emissions from aviation and navigation;
correction of the H/C ratio for Natural Gas used in road transport
The CO2 EFs for Landing and Taking Off cycles (LTO) have been modified after detection of an error in the

Spain -6 0,0 225} 0,2Jconversion of the original data (expressed by mass of fuel consumed) to the processed data (expressed by
LTO). The EFs by LTO have been individually estimated for each airport. General revision of the 2005
energy balance as its version in the previous emission inventory was a provisional one.

Sweden 0 0,0] 2 0,0

UK 126 0,1 26| 0,0 Emissions estimates have been included for pipeline compressors (these emissions had been omitted in the
previous inventory edition as the corresponding emission factors had not been input to the database)

EU-15 -787 -0,1 -862) -0,1
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Table 3.46 provides information on the contribution of Member States to EU-15 recalculations in N,O
from 1A3 Transport for 1990 and 2005.

Table 3.46 1A3 Transport: Contribution of MS to EU-15 recalculations in N,O for 1990 and 2005 (difference between
latest submission and previous submission in Gg of CO; equivalents and percent)
1990 2008 Main explanations
Gg Percent Gg Percent

Austria -84 -32,0 37 13,5 Updated emission factors according to the EU project ARTEMIS; updated statistical energy data

Belgium 35) 9,8 -13 -1,6| CopertIll methodology was used to calculate emissions from 1A3b
Some CH, and N,O emission changes occur from 1985-2005, due to updates of the CH4 and N,O hot start

Denmark 9] 16.2) 30 -68,8) emission factors for passenger cars and vans in the NERI model. In addition a new cold start calculation
module has been implemented in the model. The NERI model changes are based on the updated COPERT IV
methodology and emission data.

Finland 0| 0,0} 0f 0,0
Changed EF; improved methodology for civil aviation; modification du PARC; revised methodology for fuels

France -1.153] -69,8} -3.710) -83,7| .
from agriculture

Germany 0f 0,0 -32 -2,4 1 A3c: new activity data available

Greece -9) -4,9 0f 0,0

Ireland -18 17,6} -263 -55,5|New model for road transport. COPERT 4 version 4.0

Italy 0 0,0] 2 0,1

Luxembourg -6 -13,5] o 2,3

Netherlands 0f 0,0] -29) -6,1

Portugal 12 8,7 -37| -6,1| Top-down calibration with fuel balance affecting international emissions from aviation and navigation

Spain 0) 0,0] 9 0,3

Sweden 0| 0,0} 0f 0,0

UK 22) 1,7] 1 0,2

EU-15 -1.224) -15,4} -4.324] -19,1

3.2.3.1. Civil Aviation (1A3a) (EU-15)

CO, emissions from 1A3a Civil Aviation account for 3 % of total transport-related GHG emissions in
2006. Between 1990 and 2006, CO, emissions from civil aviation increased by 56 % in the EU-15
(Table 3.47).

CO, emissions from Jet Kerosine account for 99 % of total CO, emissions from 1A3a Civil Aviation.
Between 2005 and 2006, CO, emissions from civil aviation increased by 1 % in the EU-15 (Table
3.47).

Figure 3.52 1A3a Civil Aviation: CO; Emissions in CO; equivalents (Tg) and Activity data in TJ
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The Member States France, Spain and Germany contributed the most to the emissions from this
source (68 %). Most Member States increased emissions from civil aviation between 1990 and 2006.
The Member States with the highest increases in absolute terms were Germany, Italy, Spain and the
UK. The countries with most reductions were Denmark and Finland (Table 3.47). Compared to last
year’s submission Greece revised the time series now showing an emissions increase between 1990
and 2006.
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Table 3.47 1A3a Civil Aviation: Member States’ contributions to CO; emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State E I.HS .
emissions in | (Gg CO, (Gg CO,
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 32 217 227 0.9% 10 5% 195 610%
Belgium 12 9 10 0.0% 1 17% -2 -17%
Denmark 243 133 141 0.6% 8 6% -101 -42%
Finland 385 329 325 1.3% -4 -1% -60 -16%
France 4,241 4,952 4,691 18.5% -261 -5% 450 11%
Germany 2,869 5,072 5,290 20.9% 218 4% 2,421 84%
Greece 588 1,238 1,112 4.4% -126 -10% 524 89%
Ireland 59 108 113 0.4% 6 5% 54 92%
Italy 1,597 2,652 2,772 10.9% 120 5% 1,175 74%
Luxembourg 0 1 1 - - - - -
Netherlands 41 41 41 0.2% 0 0% 0 0%
Portugal 165 416 436 1.7% 20 5% 271 164%
Spain 4,130 6,354 7,204 28.5% 350 5% 3,074 74%
Sweden 673 663 623 2.5% -40 -6% -50 -7%
United Kingdom 1,210 2,403 2,335 9.2% -68 -3% 1,126 93%
EU-15 16,244 25,087 25,321 100.0% 234 1% 9,077 56 %

Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A3a Civil Aviation — Jet Kerosene (CO,)

CO, emissions resulting from jet kerosene within the category 1A3a were in 2005 responsible for

99 % of CO, emissions in 1A3a. Within the EU-15 the emissions increased between 1990 and 2005
by 56 % (Table 3.48). The largest absolute increase occurred in Spain, Germany and Italy. Between
2005 and 2006, the emissions increased by 1 %.

Table 3.48 1A3a Civil Aviation, jet kerosine: Member States’ contributions to CO; emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS ) Metk.md Activity data Er‘nission
emissions in (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)
Austria 24 209 218 0.9% 10 5% 194 803% T1 0.0 D
Belgium 5 0 0 - - - -5 -100% CS RS C
Denmark 234 126 134 0.5% 8 6% -100 -43% C NS C
Finland 377 326 321 1.3% -5 -1% -56 -15% T2b NS CS
France 4,241 4,952 4,691 18.7% -261 -5% 450 11% M NS M
Germany 2,869 5,072 5,290 21.1% 218 4% 2,421 84% Tl NS CS
Greece 578 1,194 1,065 4.3% -129 -11% 487 84% T2 NS D
Ireland 59 108 113 0.5% 6 5% 54 92% T2 NS CS
Italy 1,563 2,608 2,722 10.9% 114] 4% 1,159 74% TI, T2a NS CS
Luxembourg NO NO NO 0.0% - - - - NA| NO NA|
Netherlands 16 16 16 0.1% 0 0% 0 0% T2 NS CS
Portugal 164 412 432 1.7% 20 5% 268 164% T2 NS.,AS D
Spain 4,130 6,854 7,204 28.8% 350 5% 3,074 74% T2 NS D
Sweden 668 660 621 2.5% -39 -6% -47 -7% T1 NS CS
United Kingdom 1,128 2,240 2,192 8.8% -48 2% 1,064 94% T3 NS,AS CS
EU-15 16,056, 24,778 25,020 100.0% 242 1% 8,964 56%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

France, Germany, Italy, Spain and the UK account for 88 % of activity data and 88 % of CO,
emissions from Jet kerosene in 2006 (Figure 3.53). The IEF for the EU-15 is 72.24 t/TJ Jet kerosene

in 2006.
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Figure 3.53 1A3a Civil Aviation, jet kerosine: Activity data and implied emission factors for CO,

EU15-Activity Data Activity Jet kerosene 1A3a
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3.2.3.2. Road Transportation (1A3b) (EU-15)

CO, emissions from 1A3b Road Transportation

CO, emissions from 1A3b Road Transportation is the second largest key source of all categories in
the EU-15 accounting for 19 % of total GHG emissions in 2006. Between 1990 and 2006, CO,
emissions from road transportation increased by 25 % in the EU-15 (Table 3.49). The emissions from
this key source are due to fossil fuel consumption in road transport, which increased by 25 % between
1990 and 2005.

Figure 3.54 gives an overview of the CO, trend caused by different fuels. The trend is mainly
dominated by emissions resulting from gasoline and diesel oil. The decline of gasoline and the strong
increase of diesel shows the switch from gasoline passenger cars to diesel in several EU-15 Member
States.

Figure 3.54 1A3b Road Transport: CO; Emission Trend and Activity Data

CO2 Emissions Activity Data
12.000.000
@ 1000 W—‘
5 800 10.000.000
S !M
S 600
z A 8.000.000
o 400 —4—% 2
o} [ 3 + + 1+ ¥ T
S 200 4 2 6.000.000 4
=0 ¢ > > > > * * s e i S
—a
1990 1992 1994 1996 1998 2000 2002 2004 2006 4.000.000 —
—e— Road Transport —=a— CO2 emissions from Gasoline 2.000.000
—a— CO2 emissions from Diesel oil x-—CO2 emissions from LPG
—x—CO2 emissions from Other fuels 0 —
1990 1992 1994 1996 1998 2000 2002 2004 2006
——1A3b —=— Gasoline Diesel Oil LPG
—x— Other Liquid Fuels —s— Gaseous Fuels ~—+— Biomass —=— Other Fuels

The Member States Germany, France, Italy and the United Kingdom contributed most to the CO,
emissions from this source (65 %). All Member States, excepting Germany (-1%), increased
emissions from road transportation between 1990 and 2006. The Member States with the highest
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increases in absolute terms were Spain, Italy and France. The countries with the lowest increase in
relative terms were Finland and United Kingdom (Table 3.49).

Table 3.49 1A3b Road Transport: Member States’ contributions to CO; emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State E I.HS .
emissions in | (Gg CO, (Gg CO,
1990 2005 2006 2006 equivalents) (%) equivalents) (%)

Austria 11,943 23,051 21,932 2.8% -1,118 -5% 9,989 84%
Belgium 19,270 24,928 24,441 3.1% -487 2% 5,171 27%
Denmark 9,275 12,229 12,594 1.6% 365 3% 3,319 36%
Finland 10,872 11,796 11,944 1.5% 148 1% 1,072 10%
France 110,738 129,476 129,105 16.2% -372 0% 18,366 17%
Germany 150,358 152,231 148,882 18.7% -3,349 -2% -1,477 -1%
Greece 11,759 18,847 19,825 2.5% 978 5% 8,065 69%
Ireland 4,701 12,355 13,093 1.6% 737 6% 8,392 179%
Italy 93,616 117,009 118,271 14.9% 1,262 1% 24,655 26%
Luxembourg 2,686 7,153 6,969 0.9% -184 -3% 4,283 159%
Netherlands 25,472 33,902 34,880 4.4% 978 3% 9,407 37%
Portugal 9,249 18,541 18,782 2.4% 241 1% 9,533 103%
Spain 50,442 92,666 95,140 12.0% 2,473 3% 44,697 89%
Sweden 16,629 18,506 18,523 2.3% 17 0% 1,895 11%
United Kingdom 109,686 120,128 120,528 15.2% 400 0% 10,841 10%
EU-15 636,699 792,818 794,907 100.0% 2,089 0.3% 158,209 25%

1A3b Road Transportation — Diesel Oil (CO,)

CO, emissions from Diesel oil account for 63 % of CO, emissions from 1A3b Road Transport in 2006
(Figure 3.54). All Member States increased emissions from Diesel oil between 1990 and 2006 (Table
3.50). Member States with the highest increase in percent were Austria, Luxembourg, and Ireland (in
the wake of tanktourism). The countries with the lowest increase were Finland and Germany.

Table 3.50 1A3b Road Transport, diesel oil: Member States’ contributions to CO; emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State EU 15 ) Metk.md Activity data Er‘nission
emissions in (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) )
Austria 4,013 16,658 15,788 3.2% -870 -5% 11,775 293% T1 NS D
Belgium 10,892 19,396 19,769 4.0% 373 2% 8,877 81% Copert3/D NS/RS C
Denmark 4,436 6,547 7,046 1.4% 498 8% 2,609 59%| COPERT3 NS C
Finland 4,956 6,338 6,545 1.3% 208 3% 1,589 32% T3 NS CS
France 52,077 93,996 96,231 19.3% 2,236 2% 44,155 85% M NS M
Germany 54,458 79,447 80,162 16.0% 715 1% 25,704 47% T3 NS CS
Greece 4,326 7,074 7,376 1.5% 302 4% 3,050 71%| COPERT III NS| COPERT III
Ireland 1,922 7,021 7,576 1.5% 555 8% 5,654 294% T1 NS CS
Italy 48,020 71,695 75,513 15.1% 3,818 5% 27,493 57%| COPERT 3 NS, AS CS
Luxembourg 1,378 5,627 5,565 1.1% -62] -1% 4,186 304%| COPERT IIJj NS D
Netherlands 11,832 19,863 20,696 4.1% 833 4% 8,863 75% T2 NS CS
Portugal 4,947 12,854 13,473 2.7% 620 5% 8,527 172% T2 NS C
Spain 24,436 69,416 72,962 14.6% 3,545 5% 48,526 199%| COPERT II1| NS C
Sweden 4,204 6,957 7,289 1.5% 332 5% 3,085 73% T1 NS CS
United Kingdom 33,717 61,471 63,718 12.8% 2,246 4% 30,001 89% T3 NS,AS CS
EU-15 265,613 484,359 499,709 100.0% 15,349 3.2% 234,095 88 %

Abbreviations explained in the Chapter ‘Units and abbreviations’.

France, Germany, Italy, Spain and the UK account for 78 % of activity data and CO, emissions from
Diesel oil in 2006 (Figure 3.55). The IEF for the EU-15 is 73.45 t/TJ Diesel in 2006.
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Figure 3.55
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1A3b Road Transportation — Gasoline (CO,)

Between 1990 and 2006, CO, emissions from gasoline decreased by 21 % in the EU-15. The countries with the
highest decrease in relative terms were Belgium and France (Table 3.51). Countries with the highest increase

were Greece, Ireland, and Portugal.

1A3b Road Transport, diesel oil: Activity Data and Implied Emission Factor for CO; emission
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Table 3.51 1A3b Road Transport, gasoline: Member States’ contributions to CO; emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State .EQIS . Metk?od Activity data Emission
emissions in | (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) (%)
Austria 7,930 6,393 6,144, 2.1% -249 -4% -1,786 -23% Tl NS D
Belgium 8,223 5,313 4,418 1.5% -895 -17% -3,806 -46%|  Copert3/D NS/RS C
Denmark 4,838 5,682 5,549 1.9% -133 2% 711 15%| COPERT3 NS C
Finland 5,916, 5,452 5,390 1.9% -62 -1% -526 9% T3 NS CS
France 58,478 34,972 32,397 11.2% 2,575 7% 26,082 -45% M NS M
Germany 95,794 72,602 68,536 23.8% -4,066 -6% 27,258 -28% T3 NS CS
Greece 7,294/ 11,670 12,341 4.3% 671 6% 5,047 69%) COPERT III NS| COPERT III
Treland 2,761 5,332 5,514 1.9% 182 3% 2,754 100% Tl NS CS
Ttaly 41,084 41,329 38,765 13.5% -2,563 -6% 2,319 -6%| COPERT 3 NS, AS [
Luxembourg 1,306) 1,525 1,404 0.5% -122 -8% 97 7%| COPERT III NS D
Netherlands 10,902 12,970 13,206 4.6% 236 2% 2,304 21% jv) NS [
Portugal 4303 5,601 5,219 1.8% -382 7% 916 21% jv) NS C
Spain 25,928 23,114 22,054 7.7% -1,060 -5% 3,874 -15%| COPERT I NS C
Sweden 12,422 11,499 11,178 3.9% -321 -3% -1,244 -10% Tl NS CS
United Kingdom 75,430 57,889 56,039 19.4% -1,849 -3% -19,391 -26% 3 NS,AS CS
EU-15 362,612 301,342 288,155 100.0% -13,188| 4% 74,457 21%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

France, Germany, Italy, Spain and the United Kingdom account for 75 % of activity data and CO,
emissions (Figure 3.56). The IEF for the EU-15 is 71.3 t/TJ Gasoline in 2006.
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Figure 3.56

1A3b Road Transport, gasoline: Activity data and implied emission factors for CO;
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1A3b Road Transportation —LPG (CO,)
Between 1990 and 2006, CO, emissions from LPG decreased by 28 % in the EU-15. Five Member

States report emissions as ‘Not occuring’ “NE” or ‘0’. Of the remaining eleven Member States,
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Belgium, France, Portugal, Spain and the UK show increases, the other decreases. Between 2005 and
2006 emissions declined by 4 % (Table 3.52).

Table 3.52 1A3b Road Transport, LPG: Member States’ contributions to CO; emissions
CO, emissions in Gg Share in Change 2005-2006 Change 1990-2006
Member State EU 15 ) Metk.md Activity data Er‘nission
emissions in (Gg CO, (Gg CO, applied factor
1990 2005 2006 2006 equivalents) (%) equivalents) )
Austria NO NO NO - - - - - NO NO NO
Belgium 154 219 254 4.8% 36| 16% 100 65% Copert3/D NS/RS C
Denmark 1 0 0 0.0% 0 -4% -1 -97%| COPERT3 NS C
Finland NO NO NO - -| - - - T1 NS CS
France 183 509 476 9.1% -33 -6% 293 160% M NS M
Germany 9 7 7 0.1% 0 - -2 -28% T3 NS CS
Greece 110 26 27 0.5% 1 5% -83 -75%| COPERT I NS| COPERT III
Ireland 19 3 3 0.1% 0 2% -16 -85% T1 NS CS
Italy 4,020 3,081 2,955 56.2% -126 -4% 1,065 -26%| COPERT 3 NS, AS CS
Luxembourg 1 0 0 - 0 34% -1 -74%| COPERT III NS D
Netherlands 2,738 1,069 977 18.6% -92] -9% 1,760 -64% T2 NS CS
Portugal 0 58 62 1.2% 4 7% 62 105321% T2 NS C
Spain 79 136 124 2.4% -12 -9% 45 58%| COPERT III NS C
Sweden NO NO NO - - - - NA NA NA
United Kingdom NO 354 372 7.1% 18 5% 372 - T3 NS,AS CS
EU-15 7,314 5,462 5,258 100.0% -204| -4% -2,056 -28%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Belgium, France, Italy, the Netherlands and the United Kingdom account for 96 % of emission and
for 96 % of activity data (Figure 3.57). The IEF for the EU-15 is 66.1 t/TJ LPG in 2006.
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Figure 3.57 1A3b Road Transport, LPG: Activity data and implied emission factors for CO;

EU15-Activity Data Activity LPG 1A3b
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