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ES-1 BACKGROUND INFORMATION ON GREENHOUSE GAS
INVENTORIES AND CLIMATE CHANGE

This report is the official inventory submission of the European Union (EU) for2024 under the Paris
Agreement and the United Nations Framework Convention on Climate Change (UNFCCC) and follows
the modalities, procedures and guidelines (MPGs) under the Enhanced Transparency Framework (ETF)
of the Paris Agreement (Decisions 18/CMA.1 and 5/CMA.3).

The European Union (EU), as a party to the Paris Agreement and to the UNFCCC, reports annually on
greenhouse gas (GHG) inventories for the years between 1990 and 2022, which is the current calendar
year (t) minus two (t-2), for emissions and removals within the area covered by its Member States (i.e.
emissions taking place within the EU territory).

The legal basis forthe compilationof the EU inventory is the Regulation (EU) 2018/1999 of the European
Parliament and of the Council of 11 December 2018 on the Governance of the Energy Union and Climate
Action (Governance Regulation)!, the Commission Implementing Regulation (EU) 2020/1208 of 7
August 2020 on structure, format, submission processes and review of information reported by Member
States pursuant to Regulation (EU) 2018/1999 of the European Parliament and of the Council and
repealing Commission Implementing Regulation (EU) No 749/20142, and the Commission Delegated
Regulation (EU) 2020/1044 of 8 May 2020 supplementing Regulation (EU) 2018/1999 of the European
Parliament and of the Council with regard to values for global warming potentials and the inventory
guidelines and with regard to the Union inventory system and repealing Commission Delegated
Regulation (EU) No 666/2014.

These Regulations establish inter alia a mechanism for:

a) ensuring the timeliness, transparency, accuracy, consistency, comparability and completeness of
reporting by the EU and its Member States to the UNFCCC Secretariat;

b) reporting and verifying information relating to commitments of the EU and its Member States
pursuant to the UNFCCC and the Paris Agreement and evaluating progress towards meeting those
commitments;

¢) monitoring and reporting all anthropogenic emissions by sources, and removals by sinks, of GHGs
not controlled by the Montreal Protocol on substances that deplete the ozone layer in Member
States;

d) monitoring, reporting, reviewing and verifying GHG emissions and other informationunder the Effort
Sharing Regulation?.

The EU GHG inventory comprises the direct sum of emissions and removals from the national
inventories compiled by the EU Member States. Energy data from Eurostat are used forthe reference
approach for CO2 emissions from fossil fuels, developed by the Intergovernmental Panel on Climate
Change (IPCC).

1 0JL328,21.12.2018, p. 1i 77.
20J L 278, 26.8.2020, pp. 1i 132
% Regulation (EU) 2018/842 of the European Parliament and of the Council of 30 May 2018 on binding annual greenhouse gas
emission reductions by Member States from 2021 to 2030 contributing to climate action to meet commitments underthe Paris
Agreementand amending Regulation (EU) No 525/2013 (OJ L 156, 19.6.2018, p. 261 42.
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The main institutions involved in the compilation of the EU GHG inventory are the Member States, the
European Commission Directorate-General for Climate Action (DG CLIMA), the European Environment
Agency (EEA) and its European Topic Centre on Climate Change Mitigation (ETC/CM), and Eurostat.

The annual process of compiling the EU GHG inventory is described below:

1. Member States submit their annual GHG inventories by 15 January each year to the
European Commission (DG CLIMA), with a copy to the EEA.

2. The EEA and its ETC/ CMhdadhlesnd penm ftohan ddatnat $ ab mi

findings from the initial quality assurance/quality control (QA/QC) checks are
communicated to Member States by 28 February. In addition, the draft EU GHG
inventory and inventory report are circulated to Member States for review and
comments by 28 February.

3. Member States check their national data and the information presented in the EU GHG
inventory report, respond to specific findings from the initial QA/QC checks by the EU
inventory team, that may lead to improved emissions and removals by Member States,
send updates if necessary and review the EU inventory report by 15 March.

4. The EEA and its ETC/CM review final inventory submissions from Member States and
their responses to the initial checks and prepare the final EU GHG inventory and
inventory report by 15 April so that they can be submitted to the UNFCCC*.

ES-2 SUMMARY OF TRENDS RELATED TO EMISSIONS AND
REMOVALSIN THEEU

Total GHG emissions - including Land Use, Land Use Change and Forestry (LULUCF) and indirect CO2
emissions - in the EU amounted to 3 133 million tonnes COz2 equivalent in 2022. All GHG emission totals

provided in this report include indirect CO2 emissions®>. The EUG6s nat i o®mldincltdet al

LULUCF.

* The EU, as Party to the Paris Agreementand the UNFCCC, reports its GHG inventory according to the modalities, procedures
and guidelines (MPGs)underthe Enhanced Transparency Framework (ETF) of the Paris Agreement (Decisions 18/CMA.1 and
5/CMA.3).

TheEU Gr eenhouse gas inventory data in this report was compil

tool &8 devel oped by t HoevevélNike@®T&naifirgtechridalahoitcamings in the UNFCCC ETF tools,
there have been substantial difficulties in preparing and finalizing the EU GHG inventory tables, which are based on the

aggregation of emissions and r emo v aAttsetifmeobtime sibmissioreof theEW NID, E3s 6
December, the CRTs are still under preparation, wi t h regul ar di scussions between

technical support aiming to resolve the issues with the EU aggregation as quickly as possible. The CRT tables will be submitted
as soon as the EU aggregation checks outand is fully consistent with the sum of emissions and removals from Member States'
inventories.
In addition, because of the ongoing improvements and additional releases of the ETF tools by the UNFCCC secretariat after
the compilation of the EU GHG inventory, reported data may differ from actual inventory data in some cases. When known,
outstanding issues affecting the aggregation of emissions and removals and errors linked to the use of confidential data, will be
mentioned in the different sectoral chapters. Thus, the EU should not be held responsible fortechnical issues and errors caused
by the CRT electronic tool affecting the quality of the GHG inventory during the technical expert review. The EU expects that
further development of the ETF tools should eliminate the number of existing errors by thetime the EU submitsits next inventory
under the Convention by 15 April 2025.

According to the MPGs, Parties may reportindirect CO, from the atmospheric oxidation of CH4, CO and NMVOC:s. For Parties
that decide to report indirect CO», the national totals will be presented with and without indirect CO». The EU national total
includes indirect CO, emissions if Member States have reported these emissions. The CRT tables include national totals,
including and excluding indirect CO emissions.

5

® Unless otherwisespecified, the national GHG totalsiin this report always include LULUCF and indirect CO,emissions. They may

also bereferredtoas 6 net 6 t ot alBes@ésBULEOH, e stheo WNSFCCC sectorsthatare included in the national
totals are energy, industrial processes and product use (IPPU), agriculture and waste.
ii
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In 2022, total GHG emissions were 33 % (1 516 million tonnes CO2 equivalents) below 1990 levels.
Emissions decreased by 2.6 % or 83 million tonnes CO2 equivalents between 2021 and 2022 (Figure
ES. 1).

Figure ES. 1 EU GHG emissions and removals (MT COz2 eq)
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IOlnEEGHG emisdons) g 4240 4141 4194 3819 3482 3045 3216 3133
(including indirect CO2)

Notes: CO; emissions from biomass with energy recovery are reported as a Memorandum item according to UNFCCC
guidelines and are not included in national totals. In addition, no adjustments for temperature variations or
electricity trade are considered. The 100-year global warming potentials are those from the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change (IPCC).

1.1 Main trends by source category, 1990-2022

Total GHG emissions (including LULUCF and indirect CO2 emissions) decreased by 1 516 Mt CO2 eq.
since 1990 reaching 3 133 Mt CO2 equivalent in 2022. There has been a progressive decoupling of
gross domestic product (GDP) and GHG emission compared to 1990, with an increase in GDP of 67 %
alongside a decrease in emissions of about 33 % over the period.

The trend in GHG emissions over the 32-year period was driven by a variety of factors, including the
growing share in the use of renewables, the use of less carbon intensive fossil fuels and improvements
in energy efficiency, as well as to structural changes in the economy, and more recently, the economic
recession from the COVID-19 pandemic in 2020, the recovery of 2021 and high energy prices in 2022.

The long-lasting changes have resulted in a lower energy intensity of theeconomy and in alower carbon
intensity of energy production and consumption in 2022 compared to 1990. Demand for energy to heat
households has also been lower, as, besides better insulation standards in buildings, Europe on average
has experienced milder winters since 1990, which has also helped reduce emissions.

GHG emissions decreased in the majority of sectors between 1990 and 2022, with the notable exception
of transport, refrigeration and air conditioning, where emissions increased, and forest land, where net
i



removals decreased. For the latter, the main reasons for the decrease in net removals include the aging
of the forests from the late 2000s and a lower annual increment, as well as increased harvesting. At the
aggregate level, emission reductions were largest for public electricity and heat production,
manufacturing industries and construction, residential combustion, and iron and steel production
(including energy-related emissions).

A combination of factors explains lower emissions in industrial sectors, such as improved efficiency and
lower carbon intensity as well as structural changes in the economy, with a higher share of services and
a lower share of more-energy-intensive industry in total GDP.

Emissions from electricity and heat production have decreased strongly since 1990. In addition to
improved energy efficiency there has been a move towards less carbon intense fuels. Between 1990
and 2022, the use of solid and liquid fuels in thermal power stations decreased strongly (by 50% and
83%, respectively) whereas natural gas consumption developed in the opposite direction (increasing by
71%). Coal consumption in 1990 was two times higher than in 2022. The use of renewable energy
sources in electricity and heat generation has increased substantially in the EU since 1990. According
to Eurostat, more electricity was produced from renewables in the EU than for all fossil fuels together in
the years between 2020 and 2022. Improved energy efficiency and a less carbon intensive fuel mix have
resulted in reduced CO2 emissions per unit of fossil energy generated.

Emissions in the residential sector also represented one of the largest reductions. Energy efficiency
improvements from better insulation standards in buildings, and a less carbon-intensive fuel mix, can
partly explain lower demand for space heating in the EU over the past 32 years.

In terms of the main GHGs, CO2 was responsible for the largest reduction in emissions since 1990.
Reductions in emissions from N20 and CH4 have also been substantial, reflecting, inter alia, lower levels
of mining activities, lower agricultural livestock, as well as lower emissions from managed waste disposal
on land and from reduced adipic and nitric acid production.

A number of policies, bothEU and Member State specific, have contributed to the overall GHG emission
reduction, such as key agricultural and environmental policies in the 1990s and climate and energy
policies in the past two decades since 2005. The latter include the implementation of the EU Emissions
Trading System as well as national policies for the sectos not covered by the EU ETS. More information
on policies and measures can be found in the EU's first Biennial Transparency Report under the
Enhanced Transparency Framework of the Paris Agreement.

Almost all EU Member States reduced emissions compared to 1990 and thus contributed to the overall
positive EU performance. Germany, Romania, Italy and France accounted for almost two thirds of the
total net reduction in EU emissions during the past 32 years.

Table ES. 1 shows those categories that made the largest contribution to the change in total GHG
emissions and removals in the EU between 1990 and 2022.



Table ES. 1 Overview of EU categories whose emissions and/or removals increased or decreased

by more than 20 million tonnes CO2 equivalent in the period 19907 2022

S E T Million .tonnes

{CO; equivalents)
Road Transportation (CO; from 1.A.3.h) 147
Refrigeration and Air conditioning (HFCs from 2.F.1) 54
Forest land remaining forest land (COz from 4.A.1) 40
Unmanaged Waste Disposal Sites (CH, from 5.A.2) -21
Fuels used in Agriculture/Forestry/Fishing ({CO, from 1.A.4.c) -21
Grassland (CO; from 4.C) -23
Cropland remaining cropland (CO; from 4.B.1) -25
Agricultural soils: Direct N20 emissions (M0 from 3.D.1) -28
Cement Production (CO, from 2.A.1) -28
Adipic Acid Production (N0 from 2.B.3) -33
Managed Waste Disposal Sites (CH, from 5.A.1) -37
Mitric Acid Production (N,0 from 2.B.2) -39
Fugitive Emissions from Oil and Matural Gas (CH, from 1.B.2) -44
Cropland (CO; from 4.B) -44
Enteric Fermentation: Cattle (CH, from 3.A.1) -46
Fugitive Emissions from Solid Fuels {CH, from 1.B.1) -60
Manufacture of Solid Fuels and Other Energy Industries (CO; from 1.A.1.c) -70
Fuels used Commercial/Institutional Sector (CO, from 1.A.4.a) -71
Iron and Steel Production (CO; from 1.A.2.a + 2.C.1) -122
Fuels used Residential Sector (CO, from 1.A.4.b) -151
Manufacturing industries (excl. Iron and steel) (Energy-related CO, from 1L.A.2 excl. 1.A.2.3) -243
Public Electricity and Heat Production (CO; from 1.A.1.a) -198
Total -1516

Notes: As the table only presents sectors whose emissions have increased or decreased by at least 20 milion tonnes
CO; equivalent, the sum of the EU key categories in this table does not match the total change in emissions listed
at the bottom of the table, which includes all emission sources in the EU inventory. Note that LULUCF categories

and the indirect CO; emissions are reflected in this table.

1.2 Main trends by source category, 2021i 2022

Total GHG emissions (including LULUCF) decreased in 2022 by 83 million tonnes, or 2.6 % compared
to 2021, to reach 3 133 Mt CO2 equivalent in 2022,

The largest decrease in emissionsin2022wasindbui | dings', which includes f ue|
and commercial/institutional sectors. The reduction in CO2 was 50 Mt in the last year alone, mostly

attributed to lower natural gas consumption compared to 2021. According to the Copernicus climate

change service, 2022 was the second warmest year on record in Europe. A strong reduction in
Eurostat déds heat i rcognfirthsaegucedaenthral yosheatithg Sn@022 leading to signficantly

lower emissions.

The other large decrease in EU emissions occurred in manufacturing industries and construction,
including combustion and process-related emissions from iron and steel, with a reduction of 40 Mt in
2022 triggered by lower industrial demand for energy.



Higher emissions from electricity and heat production and from road transportation did not offset
stronger emission reductions in other inventory sectors, resulting in the reported net emission reduction

of 83 Mt COze in the EU in 2022.

Table ES. 2 shows the categories making the largest contribution to the change in GHG emissions and

removals in the EU between 2021 and 2022.

Table ES. 2 Overview of EU categories whose emissions and/or removals increased or decreased by more than

3 milliontonnes CO2 equivalentin the period 20217 2022

Source category

Million tonnes

{CO; equivalents)
Public Electricity and Heat Production (CO, from 1.A.1.a) 21
Road Transportation (CO, from 1.A.3.b) 19
Harvested wood products {CO; from 4.G) 7
Domestic Aviation (CO; from 1.A.3.a) 3
Fuels used in Agriculture/Forestry/Fishing (CO, from L.A.4.c) -4
Ammeonia Production (CO, from 2.B.1) -5
Cement Production {CO; from 2.A.1) -5
Agricultural soils: Direct N;O emissions (N20 from 3.0.1) -6
Forest land (CO: from 4.4) -6
Forest land remaining forest land (CO: from 4.4A.1) -6
Fuels used Commercial/Institutional Sector {CO, from L.A.4.a) -14
Iron and Steel Production (CO; from 1.A.2.53 + 2.C.1) -14
Manufacturing industries (excl. Iron and steel) (Energy-related CO, from 1.A.2 excl. 1.A.2.a) -26
Fuels used Residential Sector (CO; from 1.A.4.b) -36
Total -83

Notes: As the table only presents sectors whose emissions have increased or decreased by at least 3 milion tonnes of

CO; equivalent, the sum of the EU key categories in this table does not match the total change

in emissions listed

at the bottom of the table, which includes all emission sources in the EU inventory. Note that LULUCF categories

and the indirect CO; emissions are reflected in this table.

1.3 Overview of total GHG emissions by countries

Table ES.3 gives an overview of total GHG emissions by countries, illustrating where the main changes

occurred.
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Table ES. 3 GHG emissionsin milliontonnes COz equivalent

1990 2022 2021-2022 _change Change share

- N N 2021 -2022 1990-2022 MS/EU

(million (million (million %) %) 2022

tonnes) tonnes) tonnes)
Austria 67.4 684 2.1 3.1% 1.4% 2.2%
Belgium 142.9 103.1 -6.8 -6.1% -27.8% 3.3%
Bulgaria 81.0 48.9 4.4 10.0% -39.7% 1.6%
Croatia 25.2 19.7 1.0 5.4% -21.9% 0.6%
Cyprus 54 8.5 0.0 -0.1% 56.3% 0.3%
Czechia 1925 1211 -4.9 -3.9% -37.1% 3.9%
Denmark 78.3 41.7 2.1 -4.8% -46.8% 1.3%
Estonia 35.0 14.3 0.9 6.7% -59.2% 0.5%
Finland 48.2 50.1 -0.9 -1.8% 4.1% 1.6%
France 521.2 377.2 -15.4 -3.9% -27.6% 12.0%
Germany 1283.4 754.3 -7.9 -1.0% -41.2% 24.1%
Greece 101.7 72.9 -0.1 -0.1% -28.3% 2.3%
Hungary 91.8 52.7 -3.8 -6.7% -42.5% 1.7%
Ireland 60.2 64.6 -1.8 -2.7% 7.2% 2.1%
Italy 518.7 391.8 53 1.4% -24.5% 12.5%
Latvia 13.7 15.1 2.1 16.4% 10.3% 0.5%
Lithuania 42.7 12.6 2.1 -14.5% -70.6% 0.4%
Luxembourg 12.7 7.5 -1.2 -14.0% -40.8% 0.2%
Malta 2.6 2.3 0.2 7.8% -13.5% 0.1%
Netherlands 228.1 158.4 -13.0 -7.6% -30.5% 5.1%
Poland 447.4 3449 -30.6 -8.1% -22.9% 11.0%
Portugal 66.1 50.5 0.2 0.3% -23.7% 1.6%
Romania 2304 63.5 -3.9 -5.7% -712.4% 2.0%
Slovakia 64.6 29.8 -4.2 -12.3% -53.8% 1.0%
Slovenia 144 154 -0.3 -1.9% 7.1% 0.5%
Spain 253.4 246.8 5.8 2.4% -2.6% 7.9%
Sweden 19.9 -3.4 -6.4 -215.7% -117.2% -0.1%
EU-27 4649.0 3132.7 -83.3 -2.6% -32.6%
1.4 Summary of emissions and removals by main greenhouse gas

Table ES. 4 gives an overview of the main trends in EU GHG emissions and removals for 19907 2022.
In the EU the most important GHG is CO2, accounting for 74 % of total EU emissions in 2022 including
LULUCF. In 2022, CO2 emissions including LULUCF were 2 481 Mt, which was 32 % below 1990 levels.
Emissions of CHa4 and N20 also decreased substantially in the past 32 years since 1990. Emissions of

HFCs increased compared to 1990 but have reported significant reductions in past years.
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Table ES. 4 Overview of EU GHG emissions and removals from 1990 to 2022 in million tonnes CO2z equivalent

GREENHOUSE GAS EMISSIONS 1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2020 | 2021 | 2022
Net CO, emissions/removals 3635 3301| 3275 3374| 3061| 2757| 2368 2545| 2481
CO, emissions (without LULUCF) 3881| 3647 3613 3748| 3438| 3106 2634 2812 2744
CH, 666 610 559 512 472 445 419 416 409
N2O 298 274 243 231 191 188 184 183 175
HFCs 13 21 42 63 84 83 66 63 60
PFCs 22 15 10 6 3 3 2 2 1
Unspecified mix of HFCs and PFCs 5 5 2 1 1 1 2 2 1
SFe 10 14 9 7 6 6 5 5 4
NF3 0 0 0 0 0 0 0 0 0
Total (with net CO, emissions/removals) 4649\ 4240 4141 4194| 3819 3482| 3045 3216| 3133
Total (without LULUCF) 4866\ 4558 4452| 4542 4170| 3807 3286| 3457 3369

Notes: CO; emissions include indirect CO.. Please note that historical data may have changed compared to last year's
Inventory Report due to recalculations

More detailed information can be found in Chapter 2.

1.5 Summary of emissions and removals by main source and sink category

Figure ES. 1 and Table ES. 5 show EU GHG emissions for the main sectors for the period 19901 2022.

The mostimportant sector in terms of GHG emissions is energy (i.e. combustionand fugitive emissions),

which accounted for 77 % of total EU net emissions in 2022. The second largest sector is agriculture

(11 %), followed by industrial processes (9 %). The LULUCF sector accounted for7.0 % of t he EUG6Ss
gross national total emissions (excluding LULUCF and including indirect CO2 emissions) in 2022. More

detailed trend descriptions are included in the individual sector chapters (chapters 3-7).

TableES. 5 Overview of EU GHG emissions (in million tonnes CO2-equivalent) in the main source and sink
categories for the period 1990to 2022

GHG SOURCE AND SINK 1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2020 | 2021 | 2022
1. Energy 3741| 3516| 3449| 3566| 3290 2961| 2486| 2650 2602
2. Industrial Processes 450 430 414 429 364 342 306 318 289
3. Agriculture 483 417 408 387 375 383 380 376 366
4. Land-Use, Land-Use Change and Forestry 217 317 -311 -348 -351 -325 241 241 -236
5. Waste 184 187 174 155 136 117 111 110 109
6. Other 0 0 0 0 0 0 0 0 0
indirect CO, emissions 8 7 6 6 5 4 4 4 4
Total (with net CO, emissions/removals) 4649| 4240 4141| 4194 3819 3482 3045 3216 3133
Total (without LULUCF) 4866| 4558 4452| 4542| 4170 3807 3286 3457 3369

1.6 SUMMARY OF EU MEMBER STATE EMISSION TRENDS

Table ES.6gi ves an overview of Member Statesd contributio
19901 2022. Countries show large variations in GHG emissions trends.
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TableES.6 Overview of countriesd contributions to total
aviation and including indirect COz, from 1990to 2022 in million tonnes CO2-equivalent
Member State 1990 1995 2000 2005 2010 2015 2020 2021 2022
Austria 67.4 60.6 66.7 74.5 65.4 72.7 68.2 66.3 68.4
Belgium 142.9 151.3 147.2 143.6 133.2 118.4 107.0 109.9 103.1
Bulgaria 81.0) 54.8) 40.2 46.0) 474 52.4 38.3 44 4 48.9
Croatia 25.2 14.3 19.1] 22.0 21.4 19.1] 18.3 18.7 19.7
Cyprus 5.4 6.8 8.2 9.0 9.2 8.1 8.2 8.5 8.5
Czechia 192.5 149.6 143.0 141.7 133.8 122.2) 123.7 126.0 121.1)
Denmark 78.3 85.2 77.4) 72.9 67.1] 49.6 43.9 43.8 41.7
Estonia 35.0 15.1] 14.0 16.2) 16.4 18.8 12.6 13.4 14.3
Finland 48.2 49.9 49.0) 44.9 53.1 41.8 42.3 51.1 50.1
France 521.2 508.5 522.0) 496.9 469.5 417.3 368.1] 392.6 377.2
Germany 12834 11015 1036.2 995.9 926.5 891.3 737.6 762.2 754.3
Greece 101.7 106.5 1241 133.2 115.8 91.8 70.7 73.0 72.9
Hungary 91.8 71.4 74.4 71.3 61.7 56.4 55.6 56.6 52.7
Ireland 60.2 65.9 75.2 77.4 68.0 65.5 63.9 66.4 64.6
Italy 518.7 513.1] 541.1] 561.9 482.7 400.6 351.6 386.5 391.8
Latvia 13.7 -2.2 -1.7 5.1 10.0 11.1] 11.3 12.9 15.1]
Lithuania 42.7 17.8 9.9 18.2 10.2 12.1] 14.0 14.7 12.6
Luxembourg 12.7 9.5 9.0 12.4 11.9 9.9 8.6 8.8 7.5
Malta 2.6 2.7 2.7 3.0 3.0 2.1 2.1 2.1 2.3
Netherlands 228.1] 237.1] 225.2 220.§ 219.9 200.4 168.8 171.5 158.4
Poland 447 4 428.4 358.7 351.4 370.9 349.4 348.1] 375.5 344.9
Portugal 66.1 58.6 80.2 89.6 62.4 63.9 52.9 50.3 50.5
Romania 230.4 160.2 112.0 119.2) 89.8 68.5] 62.5 67.4 63.5
Slovakia 64.6 441 40.0 46.4 41.2 35.6 30.0 34.0 29.8
Slovenia 14.4 13.7 12.5 13.4 12.6 17.4 15.5 15.7 15.4
Spain 253.4 290.2) 339.7 391.7 308.6 286.8 224.2 241.0 246.8
Sweden 19.9 25.3 14.8 15.6 7.3 -1.1 -2.8 3.0 -3.4
EU-27 4649.0 4240.] 41407 41941 38189 34827 30451 3216.q 3132.7

The largest emitters in the EU inventory in 2022 were Germany (24 % of EU net emissions), followed
by Italy, France and Poland. The majority of EU Member States contributed to the strong decrease in
GHG emissions in the EU between 1990 and 2022, with Germany, Romania, France and Italy together

accounting for 64 % of the total net reduction.

Common drivers to lower GHG emissions in most EU countries over the past 32 years have been the
use of less carbon intensive fuels, with a switch from coal to gas and a strong increase in the use of
renewable energy sources, as well as significant improvements in energy efficiency, both in

transformation and end use.

More information on GHG emission trends by Member State can be found in the relevant national
inventory reports to UNFCCC https://unfccc.int/ghg-inventories-annex-i-parties/2024
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ES-3 OTHERINFORMATION

INTERNATIONAL AVIATION AND MARITIME TRANSPORTATION

After asharp drop due to the COVID-19 pandemic, emissions from international aviation were almost at
1990 levels in 2020. However, in 2021 and 2022 emissions increased rapidly and were 101 % above
the 1990 level in 2022. GHG emissions frominternational shipping also increased in 2021 and 2022 due
to the economic recovery and were 28 % above 1990 levels in 2022. In 2022, international aviation
accounted for 110 million tonnes CO2 equivalent (compared to 56 million tonnes in 2020) and
international shipping for 131 million tonnes CO2 equivalent (compared to 121 million tonnes in 2020).

For detailed information on emissions from international bunkers, see Chapter 3.7 of this report.
INFORMATION ON RECALCULATIONS

According to the MPGs, the inventory forthe whole time series should be estimated using the same
methodologies, and the underlying activity data and emissions factors should be used in a consistent
manner, ensuring that changes in emissions trends are not introduced as a result of changes in
estimation methods. Thus, recalculations of past emissions data occur every year based on GHG
inventory improvements by countries, which should ensure the consistency of the time series and be
carried out to improve the accuracy and/or completeness of the inventory.

Figure ES.3 shows that the overall emission trend has only marginally changed due to recalculations
caused by methodoligcal changes. The indexes are therefore largely overlapping. In the previous
submission total GHG emissions (with indirect CO2 and including LULUCF) of the EU decreased by
30.4%, and in the latest submission it decreased by 30.8% between 1990 and 2021.

Figure ES. 2 EU GHG emissions (incl. LULUCF, indirect CO2 emissions and international aviation)

100

95

90

o 8
=

80
o

% 75
-

= 70
Lt}

2 65

60

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

el | atest submission === Previous submission

For more information on recalculations see Chapter 10.

ES-4 KEY CATEGORY ANALYSIS

A level and a trend assessment was carried out forthe years 1990 and 2022 for emissions excluding
LULUCF and including LULUCF.



The key category analysis including LULUCF identified 93 key categories for the EU covering 95.3 % of
total EU GHG emissions in 2022 while The key category analysis excluding LULUCF resulted in 82 key
categories. For more information see chapter 1.4.

ES-5 IMPROVEMENTS INTRODUCED

In 2024, the EU adapted its reporting to the first inventory under the Paris Agreement. The CRT tables
as well as the NID outline have been amended to be in line with the new reporting. Descriptions of
categories have been aligned accordingly. Information across sectors has been streamlined to provide
a harmonised approach across the whole NID. Any recommendations related to improvements from
earlier UNFCCC reviews have been continuously followed up and implemented.

Improvements planned forthe next inventory reporting will focus on futher improving the transparency
of the information in the EU NID as well as the automatization and consistency between CRTs/JSON
files and the NID.
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1 NATIONAL CIRCUMSTANCES, INSTITUTIONAL
ARRANGEMENTS AND CROSS-CUTTING INFORMATION

This report is the official inventory submission of the European Union (EU) for 2024 under the Paris
Agreement and the United Nations Framework Convention on Climate Change (UNFCCC) and follows
the modalities, procedures and guidelines (MPGs) under the Enhanced Transparency Framework (ETF)
of the Paris Agreement (Decisions 18/CMA.1 and 5/CMA.3)".

The European Union (EU), as a party to the Paris Agreement and to the United Nations Framework
Convention on Climate Change (UNFCCC), reports annually on greenhouse gas (GHG) inventories for
the years between 1990 and the current calendar year (t) minus two (t-2), for emissions and removals
within the area covered by its 27 Member States (i.e. emissions taking place within the EU territory).
The EU Member States are: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czechia, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Ireland, Iltaly, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain and Sweden. . Even though not all
Member States were part of the European Union in 1990, GHG emissions in the EU are time-series
consistent since 1990 and account for all sources and sinks of the current 27 EU MS. For reasons of
clarity, please note that in somecasest he t er mer 6 Bé mtEdUHO aamrdd 6AJni ond may be

This chapter aims to present transparent information on the process and methods of compiling the EU

GHG inventory. It addresses the relevant aspects at EU level, but does not describe detailed sectoral

met hodol ogies of the Member Statesd GHG inventories.
inventories of its Member States®. They are responsible for the methods, emissions, emission factors,

and other activity and background data reported in their GHG inventories, and will consider national

inventory priorities and any resource constraints when estimating and reporting emissions and removals

according to the MPGs and the IPCC Guidelines based on the data available in the country.

As the data used in the EU inventory are the aggregation of emissions and removals of the 27 Member
States inventories, the detailed sectoral methodologies used in the EU inventory are fully consistent with
the methodologies reported by the Member States to both the EU and UNFCCC. As such, the complete
details on the methodologies used by the Member States are available in the national inventory reports
of the Member States, which are submitted to the UNFCCC and published in the UNFCCC website. To
facilitate the work of the expert review teams during the annual UNFCCC review process, and as follow

" The EU, as Party to the Paris Agreementand the UNFCCC, reports its GHG inventory according to the modalities, procedures
and guidelines (MPGs)underthe Enhanced Transparency Framework (ETF) of the Paris Agreement (Decisions 18/CMA.1 and
5/CMA.3).

The EU Greenhouse gas inventory data in this report was compiledusing t he September 2024 release of
tool &8 devel oped by t HosvevélNie®C&naisrg techeidalashoitcamings in the UNFCCC ETF tools,

there have been substantial difficulties in preparing and finalizing the EU GHG inventory tables, which are based on the
aggregation of emissions and removals from Member Statesd GHG i n
December, the CRTSs are still under preparation, with regular discussions between the EEAandthe UNFCCC secr et ar i at 6s
technical support aiming to resolve the issues with the EU aggregation as quickly as possible. The CRT tables will be submitted

as soon as the EU aggregation checks outand is fully consistent with the sum of emissions and removals from Member States'

inventories.

In addition, because of the ongoing improvements and additional releases of the ETF tools by the UNFCCC secretariat after

the compilation of the EU GHG inventory, reported data may differ from actual inventory data in some cases. When known,

outstanding issues affecting the aggregation of emissions and removals and errorslinked to the use of confidential data, will be

mentioned in the different sectoral chapters. Thus, the EU should not be held responsible fortechnicalissues and errors caused

by the CRT electronic tool affecting the quality of the GHG inventory during the technical expert review. The EU expects that

further development of the ETF tools should eliminate the number of existing errors by thetime the EU submitsits next inventory

under the Convention by 15 April 2025.

The EU Greenhouse gas inventory data in this report was compil ec
tool &8 devel oped by the UNFCCC S8mpovenehtsimthe&TF .toolBetiee INFEEC secfetatath e ongoi n
after the compilation of the EU GHG inventory, reported data may differ from actual inventory data in some cases. The EU
should not be held responsible for any remaining technical issues and errors caused by the CRT electronic tool affecting the
quality of the GHG inventory during thetechnical expert review
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up to previous review recommendations, the EU submissionin 2024 includes an Annex (Annex lll) with

a summary description of the methodologies used by each Member State for the EU key categories.

The more detailed descriptions can be found in Member
Statesd submissions (common reporting format (CRT) t a
be part of the EU inventory. 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 EU greenhouse gas inventory has been compiled under Regulation (EU) 2018/1999 of the
European Parliament and of the Council of 11 December 2018 on the Governance of the Energy Union
and Climate Action ® (hereafter referred to as the Governance Regulation). The emissions compiled in
the EU GHG inventory are the sum of the respective emissions in the respective national inventories,
except for the Intergovernmental Panel on Climate Change (IPCC) reference approach for CO2
emissions from the combustion of fossil fuels, where energy statistics from Eurostat are used.

1.1 Background information on greenhouse gas inventories and climate
Change

The annual EU GHG inventory is required fortwo purposes.

Firstly, the EU, as the only regional economic integration organisation having joined the Paris
Agreeement and the UNFCCC as a Party, has to report annually on GHG inventories within the area
covered by its Member States.

Secondly, under the EU Governance Regulation, the European Commission has to assess annually

whether the actual and projected progressof MemberStat es i s suf f i cient to ensure
commitments under the UNFCCC, and with respect to EU legislation for reduction of GHG emissions

(Effort Sharing Regulation)0. For this purpose, the Commission has to prepare a progress evaluation

report (State of the Energy Union Report), which has to be forwarded to the European Parliament and

the Council. The annual EU inventory is used for the evaluation of actual progress.

Conclusions of the 16t meeting of GHG lead reviewers!!:

Reviewing the GHG inventory of the European Union (EU): the LRs noted that the review of the EU
submission is unique in that it is the direct sum of emissions and removals from the national inventories
compiled by the EU member States as well as Iceland, and that individual member States as well as
Iceland are also subject to an inventory review. The LRs further noted that the focus of the EU review
should be on ensuring that the EU submission accurately reflects the summation of the emissions and
removals of its member States as well as Iceland and that information is transparently reported in the
EU NID, particularly for key categories identified at the level of the EU. Recommendations directed at
specific member States as well as Iceland are beyond the scope forinclusion in the ARR of the EU. The
LRs encouraged the secretariat to conduct the review of the EU submission after the submissions from
individual EU member States and Iceland have been reviewed;

Conclusions of the 19" meeting of GHG lead reviewers, on the scope of and approach to the review of
the EU GHG inventory12:

® OJL 328,21.12.2018, p. 1i 77.
0 Regulation (EU) 2018/842 of the European Parliament and of the Council of 30 May 2018 on binding annual greenhouse gas

emission reductions by Member States from 2021 to 2030 contributing to climate action to meet commitments underthe Paris
Agreementand amending Regulation (EU) No 525/2013 (OJ L 156, 19.6.2018, p. 261 42.

1 https:/lunfcce.int/sites/default/files/resource/04_GHG-LRs-2019-conclusions_0.pdf
12 https:/lunfccc.int/sites/default/files/resource/Nineteenth%20meeting%200f%20Inventory%20Lead%20Reviewers. pdf
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The LRs concluded that the conclusions from the 16th meeting of LRs on the focus of the EU review,
considering elements of the conclusions from the 3rd meeting of LRs, should be supplemented with the
following recommendations for ERTSs:

At the start of the review, the LRs should request the ERT to focus the review on the transparency of
the information reported in the EU national inventory report and provide guidance thereon, particularly
for key categories identified at the EU level, followed by categories for which recalculations have been
performed, and categories that are the subject of recommendations in the previous review report, as
well as for findings in the initial assessment and progress in the implementation of planned
improvements. The LRs recalled that the EU GHG inventory is compiled from the national GHG
inventories of the EU member States, Iceland and the United Kingdom of Great Britain and Northern
Ireland and that the ERT should assess whether the EU GHG inventory is compiled in accordance with
the UNFCCC Annex | inventory reporting guidelines.

0] The LRs should ensure that recommendations in the review report are addressed to the
EU, because the inventories of the member States, Iceland and the United Kingdom fall
outside the scope of the EU review.

The LRs noted that the ERT may also consider information on the efforts undertaken at the EU level to
address the main issues pertaining to the member States, Iceland and the United Kingdom, as reflected
in previous EU review reports.

1.2 A description of the institutional arrangements
1.2.1 Institutional, legal and procedural arrangements among entities involved

In accordance with the Governance Regulation Article 37(3), a Union Inventory system is established to
ensure the timeliness, transparency, accuracy, consistency, comparability and completeness of national
i nventories wi t h regard t he Uni on greenhouse
Document (SWD (2013) 308 finall3) outlines the main elements of the Union inventory system. An
overview is presented in Figure 1.1.

The Directorate General Climate Action of the European Commission has overall responsibility for the
inventory of the European Union (EU) while each Member State is responsible for the preparation of its
own inventory which is the basic input for the inventory of the European Union. DG Climate Actionis
supported in the establishment of the inventory by the following main institutions: the European
Environment Agency (EEA) and its European Topic Centre on Climate Change Mitigation (ETC/CM) as
well as the DG Eurostat!4.

The legal basis of the compilation of the EU inventory is the Governance Regulation and Commission
Implementing Regulation (EU) 2020/1208 of 7 August 2020 on structure, format, submission processes
and review of information reported by Member States pursuant to Regulation (EU) 2018/1999 of the
European Parliament and of the Council and repealing Commission Implementing Regulation (EU) No
749/2014%5. The Governance Regulation and the implementing regulation establish a mechanism for
inter alia: (1) ensuring the timeliness, transparency, accuracy, consistency, comparability and
completeness of reporting by the Union and its Member States to the UNFCCC Secretariat; (2) reporting
and verifying information relating to commitments of the Union and its Member States pursuant to the
UNFCCC and the Paris Agreement and to decisions adopted thereunder and evaluating progress
towards meeting those commitments; (3) monitoring and reporting all anthropogenic emissions by
sources and removals by sinks of greenhouse gases not controlled by the Montreal Protocol on

3 https:/lec.europa.eu/clima/sites/clima/files/strategies/progress/monitoring/docs/swd_2013 308_en.pdf

4 The Statistical Office of the European Communities (Eurostat) is a DG of the European Commission. For simplicity reasons,
thisinstitutionisr ef erred t o as OEurostatdéin this report

15 0J L 278, 26.8.2020, pp. 1i 132



substances that deplete the ozone layer in the Member States; (4) evaluating progress by the Member
States towards meeting their obligations under the Effort Sharing Regulation.

Under the provisions of Article 26(3) of the Governance Regulation and Articles 8-18 of the Commission
Implementing Regulation 2020/1208, the Member States shall determine and report to the Commission
by 15 January each year (year X) inter alia:

9 their anthropogenic emissions of greenhouse gases listed in Annex | of the MMR (same as in
Annex A to the Kyoto Protocol) for the year X-2, in accordance with UNFCCC reporting
requirements

I datain accordance with UNFCCC reporting requirements on their anthropogenic emissions of
carbon moNOxide (CO), sulphur dioxide (SO2), nitrogen oxides (NOx) and volatile organic
compounds, for the year X-2

91 their anthropogenic greenhouse gas emissions by sources and removals of CO2 by sinks
resulting from LULUCF, forthe year X-2, in accordance with UNFCCC reporting requirements

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

1 the elements of the national inventory report necessary for the preparation of the EU
greenhouse gas i nventory report., such as
assurance/quality control plan, a general uncertainty evaluation, a general assessment of
completeness, information on methods and emission factors used, and information on
recalculations performed.

Submissions of updated oradditional inventory data and complete national inventory reports by Member
States shall be reported by 15 March.

Specific requirements on structure, format, submission processes under the Governance Regulation are
detailed in the Commission Implementing Regulation 2020/1208. According to the Governance
Regulation and its implementing decision, the reporting requirements are exactly the same as for the
UNFCCC, regarding content and format. The EU and its Member States prepare the inventory according
to the relevant provisions under the UNFCCC.

In relation to the UNFCCC review of the EU GHG inventory, it is relevant to highlight that the EU GHG
inventory is based on the inventories of its MS. They are responsible for the methods, emission factors
and emissions used, and for the implementation of the UNFCCC reporting guidelines and the 2006
IPCC Guidelines, taking into account inventory priorities and resource constraints.

The unique nature of the EU GHG inventory has been recognized by the GHG lead reviewers and is
reflected in their conclusions (16" and 19t meetings, respectively).
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Figure1.1 Inventory system of the European Union
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Table 1.1 shows the main institutions and persons involved in the compilation and submission of the EU
inventory.

Table 1.1 Listofi nsti tuti ons and experts responsible for the comp
the preparation ofthe EU inventory

Member State/EU institution | Contact address
Michael Anderl

Austria Umweltbundesamt
Michael.anderl@umweltbundesamt.at
. Peter Wittoeck
Belgium

Federal Departmentof the Environment

Detelina Petrova

Bulgaria Executive Environment Agency

dpetrova@moew.government.bg

Ms VIatka Pallil and Ms Tatjana Obuli
Ministry of Economy and Sustainable Development

vlatka.palcic@mingor.hr; tatjana.obucina@mingor.hr

Ms |Iva Gvedek

Croatia




Member State/EU institution

Contact address

Ekonerg - Energy and Environmental Protection Institute
iva.svedek@ekonerg.hr

Cyprus

Theodoulos Mesimeris
Departmentof Environment
tmesimeris@environment.moa.gov.cy

Czech Republic

Ing. Eva Krtkova Czech Hydrometeorological Institute (CHMI)
eva.krtkova@chmi.cz

Denmark

Ole-Kenneth Nielsen
Aarhus University
okn@envs.au.dk

Estonia

Kristiina Joon

Ministry of the Environment

Senior Officer, Climate Department
kristiina.joon@envir.ee

Cris-Tiina Parn

Adviser, Estonian Environmental Research Centre
cris-tiina.parn @klab.ee

Finland

Riitta Pipatti
Statistics Finland
riitta.pipatti@stat.fi

France

Pascale Vizy
Mi ni st re de | 6Environnement, de |
Pascale.VIZzY@developpement-durable.gouv.fr

Jean-Pierre Chang

Centre Interprofessionel Technique
(CITEPA)

jean-pierre.chang@citepa.org

En

d

Germany

Dirk Gunther
Federal Environmental Agency
Dirk.Guenther@uba.de

Greece

Mr. Kyriakos Psychas
Ministry of Environmentand Energy

Hungary

Mr. Gabor KIS-KOVACS
Hungarian Meteorological Service
kiskovacs.g@met.hu

Ireland

Paul Duffy
Environmental Protection Agency
p.duffy@epa.ie

Italy

M. Contaldi, R. de Lauretis, D. Romano
National Environment Protection Agency (ANPA)
riccardo.delauretis@isprambiente.it, daniela.romano@isprambiente.it

Latvia

Agita Gancone
Ministry of Climate and Energy
agita.gancone@kem.gov.lv

Lithuania

Ms. Jolanta Merkeliene

Climate Change Policy Division of the Ministry of Environment
Lithuanian Ministry of Environment

j-merkeliene@am.It

Luxembourg

Eric De Brabanter

Départementde I'Environnement

Ministére du Développementdurable etdes Infrastructures
eric.debrabanter@mev.etat.lu

Dr. Marc Schuman
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Member State/EU institution

Contact address

Administration de I'Environnement
marc.schuman@aev.etat.lu

Malta

Mr Saviour Vassallo
Malta Resources Authority i Climate Change Unit
Saviour.vassallo@mra.org.mt

Netherlands

Margreetvan Zanten
National Institute for Public Health and the Environment
margreet.van.zanten@rivm.nlmailto:

Poland

Anna Olecka

National Centre for Emissions Management

Institute of Environmental Protection - National Research Institute
anna.olecka@kobize.pl

Portugal

Ana Paula Rodrigues
Agéncia Portuguesa do Ambiente, Departamento de Alteragdes Climaticas
(DCLIMA)

apaula.rodrigues@apambiente.pt

Romania

Deaconu
Agency

Sorin
National Environmental
sorin.deaconu@anpm.ro

Protection

Slovakia

Janka Szemesova
Departmentof Emissions and Biofuels, Slovak Hydrometeorological Institute
janka.szemesova@shmu.sk

Slovenia

Tajda Mekinda Majaron
Environmental Agency of the Republic of Slovenia
tajda.mekinda-majaron@gov.si

Spain

Maj Britt Larka Abellan
Direccion General de Calidad y Evaluacién Ambiental y Medio Natural
Ministerio de Agricultura, Alimentacion y Medio Ambiente

Sweden

Anne Wisten

The Ministry of the Environment
anne.wisten@regeringskansliet.se

Frida Lofstrom

The Swedish Environmental Protection Agency
frida.lofstrom@naturvardsverket.se

European Commission

Xavier Seront
European Commission, DG Climate Action
Xavier.SERONT@ec.europa.eu

European Environment

Agency (EEA)

Ricardo Fernandez, Claire Qoul
European Environment Agency
Ricardo.Fernandez@eea.europa.eu, Claire.Qoul@eea.europa.eu

European Topic Centre on
Climate Change Mitigation
and Energy ( ETC/CM)

Nicole Mandl, Michaela Gager, Elisabeth Rigler
European Topic Centre on Climate Change Mitigation Umweltbundesamt

nicole.mandl@umweltbundesamt.at, michaela.gager@umweltbundesamtat,
elisabeth.rigler@umweltbundesamt.at

Eurostat

Michael Goll
Statistical Office of the European Communities (Eurostat)
Michael.Goll@ec.europa.eu

1.2.1.1 The Member States

All EU Member States are Parties to UNFCCC and the Paris Agreement and have to prepare national
GHG inventories in accordance with the MPGs and submit those inventories to the UNFCCC secretariat

by 15 April.
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In this context, all Member States are required to establish, operate and seek to continuously improve
national inventory systems in accordance to Article 37(1) of the Governance Regulation. Detailed
information on institutional arrangements/national systems of each Member State is included in the
respective national inventory reports.

The European Unionbés inventory is based on the

total estimate of the EU greenhouse gas emissions

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 2006 IPCC Guidelines. Member States are also responsible
forestablishing quality assurance/quality control (QA/QC) programmes fortheir inventories. The QA/QC
activities of each Member State are described in the respective national inventory reports.

For the EU to be able to provide the GHG inventory to the UNFCCC on time, all Member States are
required to report individual GHG inventories prepared in accordance with the MPGs to the European
Commission and to the European Environment Agency (EEA) by 15 January every year.

After the submission of national GHG inventories and inventory reports, QA/QC checks are performed

nvent c

s holt

by the EU t eam. The outcome of these O6initial checksbd,

to Member States for checking, reviewing and providing of comments. The Member States take part in
the review and comment phase of the draft EU inventory report. The purpose of circulating the draft EU
inventory report is to improve the quality of the EU inventory. The Member States check their national
data and information used in the EU inventory report, answer to the initial checks findings and send
updates, as relevant by the 15th March. In addition, they can comment on the general aspects of the EU
inventory report by the same deadline.

During the UNFCCC review of the Union inventory, Member States are also required to provide answers
related to the issues under their responsibility as soon as possible. In these cases, the issues are
forwarded directly as requested by the EU team.

The inventory authorities of the Member Stat es t ake part in the Worki
(WG1) of the Climate Change Committee established under the Governance Regulation. The purpose
of the Climate Change Committee is to assist the European Commission in its tasks under the
Governance Regulation. Information on the WG1 tasks and responsibilities can be found in the next
paragraph, but the main task of the WG1 members is to ensure the coordination of inventory activities
between the Union system and the national inventory systems.

1.2.1.2 The European Commission, Directorate-General Climate Action

The European Commi ssionbés DG Climate Action in

responsibility for the EU inventory. Member States are required to submit their national inventories and
inventory reports under the Governance Regulation to the European Commission, DG Climate Action;
and the European Commission, DG Climate Action itself submits the inventory and inventory report of
the EU to the UNFCCC Secretariat, on behalf of the European Union. In the actual compilation of the
EU inventory and inventory report, the European Commission, DG Climate Action, is assisted by the

EEA including the EEA6s ETC/ CM and by Eurostat.

The consultation between the DG Climate Action and the Member States takes place in the Climate
Change Committee established under Article 44(1)(a) of the Governance Regulation. The Committee is
composed of the representatives of the Member States and chaired by the representative of the DG
Climate Action. In order to facilitate decision-making in the Committee, working groups have been
established, one of which is Working Group 1
Working Group 1 under the Climate Change Committee include:

1 the promotion of the timely delivery of national annual GHG inventories as required under the
Governance Regulation;

12

(0]

ng

Gr o

consult

n

6Ann



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

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

1 the evaluation of the current organisational aspects of the preparation process of the EU
inventory and the preparation of proposals forimprovements where needed.

1.2.1.3 The European Environment Agency

Under Article 42 of the Governance Regulation the role of the European Environment Agency (EEA) is
defined as providing assistance to the Commission in its work. In relation to the inventories, this
assistance includes the following:

(@) Compilation of the Union greenhouse gas inventory and preparation of the Union greenhouse
gas inventory report;

(b) Performance of the quality assurance and quality control procedures forthe preparation of the
Union greenhouse gas inventory;

(c) Preparation of estimates for data not reported in the national greenhouse gas inventories;

(d) Conduction of the reviews of MS inventories.

The tasks of the EEA are facilitated by the European environmental informationand observation network
(Eionet), which consists of the EEA as central node (supported by European topic centres) and national
institutions in the EEA member countries1® (see http://eionet.eea.europa.eu). Member States report the
information reported pursuant to Article 26(3) of the Governance Regulation to the Commission with a
copy to the European Environment Agency, and f
Report Netds Centrwl urDdadra tRee oEihtpndedr.eiohel.cldpactey/). s e e

Apart from the data capturing processes, and as part of its responsibility to compile the GHG inventory
and prepare the Union GHG inventory report, the EEA is also responsible for the implementation of the
QA/QC Programme of the EU, by performing inter alia a number of QA/QC checks focused on ensuring
the completeness and consistency of the Union and Member States inventories. Since 2023 EEA is also
responsible forinitial checks and compilation of NID chapters for the sectors agriculture and LULUCF
(supported by ETC/CM i see below); in previous years these tasks were carried out by the Directorate
General Joint Research Centre of the European Commission.

Finally, in the end of the process the EEA is publishing the GHG inventory dataset and the EU National
Inventory Report on its website. To facilitate the access of the GHG information to the general public,
the EEA data viewer is also provided.

The EEA is further assisted by its European Topic Centre on Climate Change Mitigation (ETC/CM),
which is an international consortium working with the EEA under a framework partnership agreement.
The activities of the EEAO6s ETCpga@daphare f urt her

1.2.1.4 The European Topic Centre on Climate Change Mitigation

or t hi

depl oy

The EEAO6s European Topic Cent r eET@CM) ®dsiestablisieed ylraa n g e Mi

contract between the lead organisation Vito (vision on technology) in Belgium and EEA forthe years
2022-2026, continuing on part of the work of the previous ETC/CME on Climate change Mitigation and
Energy, which ended in 2021.

The EEA6s ETC/ CM involves 15 organisations and
annex of thework planfor t he EEAb6s ETC/ CM and a yearly acti
EEA6s ETC/ CM partner organisations with regard
report. Environment Agency Austria is the task leader forthe compilation of the EU annual inventory

6 EEA member countries includethe EU Member States, Iceland, Liechtenstein, Norway, Switzerland and Turkey.
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and inventory report in the EEA6s ETC/ CM. The specifioc
include:

1 Implementation of the quality assurance and quality control (QA/QC) procedures of the EU GHG
inventory national system forthe compilationand submission of the Union GHG inventory to the
UNFCCC. Il nitial QA/ QC checks of Member Statesdé sul
with Eurostat and documented in the EEA review tool,

1 Performing the first step of the annual Effort Sharing Regulation (ESR) review and identifying
significant issues according to Art. 30 and Annex XXII of the Commission Implementing
Regulation 2020/1208;

1 Consultation with Member States in order to clarify data and other information provided;

1 Preparation of the draft EU inventory and inventory report by 28 February based on Member
St atesd submissions;

1 Preparation of the final EU inventory and inventory report by 15 April (to be submitted by the

Commission to the UNFCCC Secretariat).

The European Environment Agency provides database systems and queries on EEA CWS environment
developed to ensure the EU submission is fully consi st
CWS the aggregated EU inventory is transferred into the CRT reporter software for prep aring the official

EU GHG submission.

1.2.1.5 Eurostat

Eurostat collects national energy statistics reported under the EU Energy Statistics Regulation on an
annual basis. These data are used for the estimation of the IPCC Reference Approach and the Sectoral
Approach. The EEA compares the results of the two approaches with MS CRT submissions. These
comparisons are normally sent to MS during the consultation on the Draft EU GHG inventory by 28
February. The Energy Statistics Regulation (Regulation EC/1099/2008) as amended by Commission
Regulation (EU) No 147/2013 of 13 February 2013 is the basis for MS reporting of energy data to
Eurostat. Article 6(2) of the Energy statistics regulation stipulates: 'Every reasonable effort shall be
undertaken to ensure coherence between energy data declared in the energy statistics regulation, and
data declared in accordance with Commission Decision No 280/2004/EC of the European Parliament
and of the Council concerning a mechanism for monitoring Community greenhouse gas emissions and
for implementing the Kyoto Protocol'. The consistency of energy balances and CRT activity data is
essential for good quality GHG estimates in the energy sector, and therefore it is at the core of the
QA/QC activities at EU level.

1.2.2 Inventory preparation process

The annual process of compilation of the EU inventory is summarised in Table 1.2 . The Member States

submit their annual GHG inventory by 15 January each vy
Action wusing the EEA®&s Report Net Central Data Reposi
checks of the submitted data up to 28 February. The ETC/CM transfers the nationally submitted data

from the JSON-files into the EEA database. The data are aggregated and transferred into the CRT

reporter software for preparing the official EU GHG inventory submission. Any information reported by

MS in categories that do not have standardized UIDs or in categories for which several country settings

are possible have to be included in the CRT Reporter manually.
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January at the
latest until 28
February

Table 1.2 Annual process of submission and review of Member States inventories and compilation of the EU
inventory®”

Element Who When What

1. Submission of annua | Member States 15 January Elements listed in Article 26(3) of the

inventories (complete CRT and Governance Regulation

elements of the national inventory

report) by Member

States

2. o6lnitial c¢hecd Commission (incl. | For the [ Checks to verify the transparency,

submissions Eurostat), assisted | Member State | accuracy, consistency, completeness
by the EEA submission and comparability

from 15 | inventories (by EEA). Comparison of

energy data provided by Member States
in the CRT with Eurostat energy data
(sectoral and reference approach) by
Eurostat and EEA. Check of Member
Statesod6 agricultur
consultation with Member States). Check
of Member St at e s8e
change and forestry (LULUCF)
inventories by EEA (in consultation with
EEA and Member States).The findings of
theinitial checkswill be documented.

3. Compilaton of draft Union
inventory and inventory

report (elements of the Union
inventoryreport)

Commission (incl.
Eurostat), assisted
by the EEA

up to 28

February

Draft Union inventory and inventory
report (compilation of Member State
information), based on Member State
inventories and additional information
where needed (as submitted on 15
January).

4. Circul ation
findings including notification of
potential gap-filling

Commission (DG
Climate  Action)
assisted by the
EEA

28 February

Circul ation of i
including notification of potential gap-
filling and makingavailable the findings

5. Circulation of draft Union

Commission (DG

28 February

Circulation of the draft Union inventory on

inventory and inventory report Climate  Action) 28 February to Member States. Member
assisted by the States check data.
EEA
6. 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 fillgaps) and complete
by Member States nationalinventory reports.
7. Member State commenting on | Member States 15 March If necessary, provide corrected data and
the draft Union inventory commentsto the draft Unioninventory
8. Member State responses to the | Member States 15 March Member States resp
6i nitial checksd ifapplicable.

9. Circulation of follow-up initial

Commission

Commission

Circulation of follow-up initial check

check findings assisted by EEA | assisted by | findings and making available the
31 March EEA 31 March | findings
10. Estimates for data missing from | Commission (DG | 31 March The Commission prepares estimates for
a nationalinventory Climate  Action) missing data by 31 March ofthe reporiing
assisted by EEA year, following consultation with the
Member  State concemed, and
communicate these to the Member
States.
11. Comments from Member [ Member States 7 April Member States provide comments on the
States regarding the Commission Commission estimates for missing data,
estimates for missing data for consideration by the Commission.
12. Member States responses to [ Member States 7 April Member States provide responses
followup o6i ni tial ¢ follow up of 6init
13. Member States submissionsto | Member States 15 April Submissions to the UNFCCC (with a
the UNFCCC copy to EEA)
14. Final annual Union inventory [ Commission (DG | 15 April Submission to UNFCCC of the final

(incl. EU inventory report)

Climate  Action)

annual Unioninventory.

7 At COP27 in Sharm COP decision (4/CP.27 Revision of the modalities and procedures for international assessment and review)

clarifying that the date was moved to not later than 31 December 2024.
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Element Who When What
assisted by EEA

15. Submission of any other [ Member States When Member States provide to the
resubmission after the initial additional Commission any other resubmission
check phase resubmissions [ (CRT or national inventory report) which
occur they provide to the UNFCCC secretariat

after

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

consistent with Member St atesd® UNFCCC submissions.

The final EU GHG inventory and i nv eBTE€/OM lyy 15 Appl bor t

submission to the UNFCCC Secretariat. After the submission to UNFCCC the inventory and the
inventory report are published on the EEA website (http://www.eea.europa.eu) and the data are made
available through the EEA data service (http://www.eea.europa.eu/data-and-maps/data/national-
emissions-reported-to-the-unfccc-and-to-the-eu-greenhouse-gas-monitoring-mechanism-9) and the
EEA GHG data viewer (http://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-
gases-viewer.)

The EU inventory is compiled in accordance with Decision 18/CMA.1 Modalities, procedures and
guidelines forthe transparency framework foraction and support referred to in Article 13 of the Paris
Agreement , Annex Chapter 1 6 UNF C Ca&iona comuchumitatiomse by
parties included in Annex 1 to the Convention, Part 1: UNFCCC reporting guidelines on annual

i s

i nventoriesb®o (FCCC/ CP/ 20138 CVaA Aaddd 5/GVA,3.a ihd 20 elPGCs i o n

guidelines for national greenhouse gas inventories have been applied. The 2019 Refinement to the 2006
IPCC Guidelines for National Greenhouse Gas Inventories has been used on a voluntary basis by
Member States, where appropriate and feasible. Finally, forthe compilation of the EU GHG inventory,
the Governance Regulation and its implementing legislation is applicable.

The EU GHG inventory is compiled on the basis of the inventories of the 27 Member States. The
emissions of each source category are the sum of the emissions of the respective source and sink
categories of the Member States.

The reference approach is calculated forthe EU on the basis of Eurostat energy data (see Section 3.6)
and the key category analysis (Section 1.5) is separately performed at EU level18,

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
in the EU GHG inventory data. The EU believes, and several ERTs have confirmed, that it is consistent
with the UNFCCC reporting guidelines to use different methodologies for one source category across
the EU especially if this helps to reduce uncertainty of the emissions data provided that each
methodology is consistent with the IPCC good practice guidance.

In general, no separate methodological information is provided at EU level except summaries of
methodologies used by Member States. Annex Il includes a summary description of the methodologies
used by each Member State forthe EU key categories. The more detailed descriptions can be found in
Member Statebs own submissions, which are consi

1818 However, the choice of the emission calculation methodology is made at Member State level and is based on the key

categoryanalysis of each individual Member State.
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1.2.2.1 Internal consistency of the EU CRT tables

In principle, every single EU value is aggregated from the respective value of the EU Member States.
However, sometimes there are consistency problems when compiling the EU CRT 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-
level, the sub-category emissionvalue 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 CRT submission. In order to make
this more transparent, the CRF tables include the values or notation keys reported by the MS as
comments. In order to address this problem, some source categories have been reallocated forthe EU
CRT tables.

Asecond problem is the reporting of Member States
standardized UIDs which then need to be included in the CRT reporter manually.

Table 1.7 lists the procedures applied for the EU.

Table1.3 Manual changesinthe CRT Reporter

Year Sector Source Parameter Manual changes / inclusion in the CRF
category Reporter

1990-2022 | Energy 1AB, 1AC, | All Enter Reference Approach data from Eurostat
1AD

2013-2022 | Energy, 1.A.1, COs, CH4, N2O, | Shiftdifferencesdue to SWE confidential data into

IPPU 1.A2, NOx, NMVOC | 6 Ot herf deolsssG Iwi t h i-catedoty,é
1B.2, 2.C, | andCO the total emissions of the sub-category are
2D, 2G availabl e. Ot her wi se s
sub-category.

1990-2022 | IPPU 2B, 2.C,| fgases Enter country-specific f gases
2E, 2.F,
2.G,2H

1990-2022 | IPPU 2.C.7, CO2, CHa4, N2O, | Enter country-specific emissions and recovery
2.G4,2H | NOx, NMVOC, | data.

SO>

1990, IPPU 2.A2, AD Repl ace aggregated act-

2022 2B.1 filled AD provided by sector experts

1990-2022 | IPPU 2A, 2B,| AD Repl ace aggregated AD
2C, 2D, an aggregation does not make sense due to
2.G,2H inhomogeneous AD

1990-2022 | Agriculture | 3 CHa, N20, | Enter aggregated data from EEA

NMVOC
1990-2022 | Agriculture | 3 AD Correct additional information with aggregated
data from EEA
1990-2022 | LULUCF 4.G All Enter aggregated data (approach B)

1.2.2.2 Overview of Member States submissions

Table 1.3 summarises timeliness and completeness of the EU Member States submissions in 2024 that
were taken into account for the compilation EU GHG inventory.
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Table 1.4 Date, mode and content of submission of EU Member States in 2024 that were taken into account
for the compilation of EU GHG inventory

MS | Date Submission | JSON CRT NID
mode
AUT | 13.09.2024 | CDR AUT-CRT-2024-V0-1-DataEntry-20240911-152909.json 1990-2022
BEL | 14.09.2024 | CDR Result_without_RA_BEL-CRT-2024-V0-1-DataEntry-20240912- | 1990-2022
185757.json
BGR | 15.09.2024 | CDR BGR-CRT-2024-V0-1-DataEntry-20240915-200103.json 1988,
1990-2022
CYP | 23.09.2024 | CDR CYP-CRT-2024-V0-1-DataEntry-20240923-103733.json 1990-2022 | x
CZE | 12.09.2024 | CDR CZE-CRT-2024-V0-1-DataEntry-20240912-084955.json 1990-2022
DEU | 13.09.2024 | CDR DEU-CRT-2024-V0-1-DataEntry-20240913-144952 json 1990-2022
DNK | 29.10.2024 | CDR DNK-CRT-2024-V0-7-DataEntry-20241028-154610.json 1990-2022
ESP | 16.09.2024 | CDR ESP-CRT-2024-V0-1-DataEntry-20240911-120348.json 1990-2022
EST | 16.09.2024 | CDR EST-CRT-2024-V0-1-DataEntry-20240916-161534.json 1990-2022
FIN | 12.09.2024 | CDR FIN-CRT-2024-V0-4-DataEntry-20240905-153326.json 1990-2022
FRA | 01.10.2024 | CDR FRA-CRT-2024-V0-2-DataEntry-20241001-162753.json 1990-2022
GRC | 11.09.2024 | CDR GRC-CRT-2024-V0-1-DataEntry-20240906-143025.json 1990-2022
HRV | 19.09.2024 | CDR HRV-CRT-2024-V0-1-DataEntry-20240919-121547.json 1990-2022 | x
HUN | 28.10.2024 | CDR HUN-CRT-2024-V0-1-DataEntry-20241025-205304.json 1985-1987,
1990-2022
IRL 16.09.2024 | CDR IRL-CRT-2024-V0-1-DataEntry-20240916-170054.json 1990-2022
ITA | 08.10.2024 | CDR ITA-CRT-2024-V0-2-DataEntry-20241007-181055.json 1990-2022
LTU | 30.09.2024 | CDR LTU-CRT-2024-V0-4-DataEntry-20240930-162501.json 1990-2022
LUX | 18.09.2024 | CDR LUX-CRT-2024-V0-1-DataEntry-20240918-091002.json 1990-2022
LVA [ 13.09.2024 [ CDR LVA-CRT-2024-V0-1-DataEntry-20240911-085616.json 1990-2022 | x
MLT | 20.09.2024 [ CDR MLT-CRT-2024-V0-1-DataEntry-20240919-083054.json 1990-2022 | x
NLD | 29.10.2024 [ CDR NLD-CRT-2024-V0-1-DataEntry-20241029- 1990-2022
173551 _Validated.json
POL | 13.09.2024 | CDR POL-CRT-2024-V0-1-DataEntry-20240913-141028.json 1988-2022 | x
PRT | 01.10.2024 | CDR PRT-CRT-2024-V0-1-DataEntry-20240930-195807.json 1990-2022
ROU | 13.09.2024 | CDR ROU-CRT-2024-V0-3-DataEntry-20240830-120014, ROU-CRT- | 1989-2022
2024-V0-3-DataEntry-20240830-120014_Validated.json
SVK | 12.09.2024 | CDR SVK-CRT-2024-V0-1-DataEntry-20240910-135733,json 1990-2022
SVN | 08.10.2024 | CDR SVN-CRT-2024-V0-9-DataEntry-20241008- 1986,
122416_Validated.json 1990-2022
SWE | 29.10.2024 | CDR Datafile_exported_from_the ETF_database_ SWE-CRT-2024- | 1990-2022
VO0-4-DataEntry_.json
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1.2.2.3 Overview of personnel involved

Table 1.4 gives an overview on people involved in the compilation of the EU GHG inventory submission
in 2024 and their individual responsibilities in this process.
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Table 1.5 Responsibility list for the compilation of the EU GHG inventory submission in 2024
Name EU GHG inventory/inventory document compilation Initial Checks
Overall Project 8 Overall QA/QC Sector experts, 8
responsibility | manager Sector experts, experts | Quality expert responsibility | coordinator experts Quality expert
Roxanne Lake (DG Clima) X executive summary,
Roxanne.LAKE@ec.europa.eu chapter 1
GENET Julien (CLIMA) X executive summary,
julien.genet@ec.europa.eu chapter 1
c
'% JUVYNS Olivier X executive summary,
o | olivier.juvyns@ec.europa.eu chapter 1
e "
Michael Goll (Eurostat) 1A Reference
§ Michael.Goll @ec.europa.eu 1A Reference approach approach
Ricardo Fernandez (EEA) executive summary,
ricardo.fernandez@eea.europa.eu X chapter 1, trend | X
chapter, chapter 10
Claire Qoul (EEA) executive summary,
claire.goul @eea.europa.eu X chapter 1, trend | X
chapter, chapter 10
Peter Iversen (EEA)
peter.iversen@eea.europa.eu sector4 sector4
Raul Abad-Vinas (EEA)
raul.abad @eea.europe.eu sector4 sector4
S_imon Kay (EEA) tor 4 tord
simon.kay@eea.europe.eu sector sector
Lucia Perugini (EEA)
Lucia.Perugini @eea.europa.eu; sector4 sector4
Herdis Gudbrandsdottir (EEA)
herdis.qudbrandsdottir@eea.europa.eu datachecks
Gorka Mendiguren (EEA) plots sector 3,
Gorka.Mendiguren@eea.europa.eu plots all sectors plots all sectors
Katarzyna Kowalczewska (EEA)
E Katarzyna.Kowalczewska@eea.europa.eu sector3 sector3
Michaela  Gager (ETCICM; UBA-V) data " "
i suppor suppor
= michaela.gager@umweltbundesamt.at manager pp pp
8 Gunther  Schmidt (ETC/CM;  UBA-V) data
e guether.schmidt@umweltbundesamt.at manager
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Name EU GHG inventory/inventory document compilation Initial Checks

Overall Project . Overall QA/QC Sector experts, .

responsibility | manager SEHEr@EEE, BpETs | Uiy e responsibility | coordinator experts ety @Et
Nicole Mandl ( ETC/CM; UBA-V) executive  summ : :
X ary, cross-cutting cross-cutting
nicole-mandl@umweltbundesmat.at X chapterl, chapter 2 X issues issues
Bernd Gugele (ETCICM; UBA-V) 1A reference approach, 1A reference
bernd.gugele@umweltbundesamt.at support approach
Bradley Matthews (ETC/ICM; UBA-V) o o
bradley.matthews @umweltbundesamt.at uncertainties uncertainties
Manuela  Wieser  (ETC/CM; UBA-V) sector 2 - sector 2 -
manuela.wieser@umweltbundesamt.at F-gases only F-gases only
Mar?a Purzner (ETC/ICM,; UBA-V) sector 2 - sector 2 -
maria.purzner@umweltbundesamt.at F-gases only F-gases only
Oscar Redeyoff (ETCICM; UBA-V)
oscar.redeyoff@umweltbundesamt.at support
Michaela Stiefmann (ETC/C; UBA-V) o
michaela.stiefmann@umweltbundesamnt.at uncertainties, sup port support
Marion  Pinterits  (ETC/CM,; Klarfakt) reference
m.pinterits@klarfakt.com support 1B, 1C reference approach support 1B, 1C approach
Elisabeth Kampel (ETC/CM, Klarfakf)
e kampel @klarfakt.com support chapter 1, chapter 10
Barbora ) Koci ) (ETCICM; CHMI) 1A2, 1A4, 1A5 1A2, 1A4, 1A5
barbora.koci@chmi.cz
Jitka Slamova (ETCICM; CHMI) 1A1 1A1
jitka.slamova@chmi.cz
SAARIKIVI RISTO JUHANA (ETC/CM; CHMI) sector 5 sector5
ristojuhana.saarikivi@chmi.cz
Céline GUEGUEN (ETC/CM; T4L)
celine.gueguen2@gmail.com sector5 sector5
Coralie JEANNOT (ETC/CM; CITEPA)
coraliejeannot@citepa.org EUETS,2C EUETS,2C
Grégoire Bongrand (ETC/CM; CITEPA)
gregoire.bongrand@citepa.org EUETS, 2C
Julien  Vincent  (ETC/CM;  CITEPA) 1A2, 1A4, 1A5; 1A1, 2D, 2G3-| 1A2, 1A4, 1A5;
julien.vincent@citepa.org 1A1, 2D, 2G3-2G4, 2H 1B, 1C 2G4, 2H 1B, 1C
Etienne MATHIAS (ETC/CM; CITEPA)

sector 3 sector 3

etienne.mathias@citepa.org
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Name

EU GHG inventory/inventory document compilation Initial Checks
Overall Project . Overall QA/QC Sector experts, .
responsibility | manager SEHEr@EEE, BpETs | Uiy e responsibility | coordinator experts ety @Et
Anais Durand (ETCICM; CITEPA)
anais.durand@citepa.org sector3 sector3
Athina  Grigoriadou (ETC/CM;  Emisia) 1A3 + bunkers,
athina.g@emisia.com comparison with 1A3 + bunkers
Eurocontrol
Giannis Papadimitriou (ETC/CM; Emisia) 1A3  +  bunkers,
giannis.p@emisia.com comparison with 1A3 + bunkers
Eurocontrol
Barbara Gschrey (ETC/CM; Oeko Recherche) F-gases, 2B9 F-gases, 2B9
b.gschrey@oekorecherche.de 2E, 2F, 2G1-2 2E, 2F, 2G1-2
David Behringer (ETC/CM; Oeko Recherche) F-gases, 2B9 F-gases, 2B9
d.behringer@oekorecherche.de 2E, 2F, 2G1-2 2E, 2F, 2G1-2
Lorenz  Moosmann (ETC/CM;  Oeko)
I.moosmann@oeko.de sectors 2A, 2B 2A, 2B
Lukas Emele (ETCICM; Oeko)
l.emele@oeko.de sectors 2A, 2B 2A, 2B
IIs Moorkens (ETCICM; VITO) sector 2 sector 2

ils.moorkens@vito.be

(excl. F-gases)

(excl. F-gases)
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1.2.3 Documentation and archiving

The documentation consists of quality management documentation in forms, checklists, inventory
reports and correspondence. Archiving includes archiving of inventory documents and QM documents;
a systematic archiving procedure is a prerequisite for a transparent inventory system.

All the material used forthe compilation of the EU GHG inventory including inventory documents and
QM documents are posted in a separate folder at the Environment Agency Austria , which is not publicly
accessible:

There are four sub-directories under this directory:

\Inventory
\Archive
\Quality manual
\General

oD R

The Member States submissions and all correspondence are stored in the sub-directory\Archive. The
central tool for documenting all the material received from MS (including correspondence) is the MS
archive database which includes references, short characterisations and links to e-mails for all MS
submissions. The MS archive database can be searched for documents (CRT, JSON, NID, etc.) or for
mails. Each submission is numbered consecutively.

1.2.4 Processes for official consideration and approval of inventory

The report is prepared and approved by EEA. The official submission is done by DG CLIMA of the
European Commission on behalf of the EU using the final EEA report.

1.3 Brief general description of methodologies and data sources used

According to the MPGs, each Party should make every effort to use arecommended method (tier level)
for key categories in accordance with the 2006 IPCC guidelines, or with the 2019 refinement when used
on a voluntary basis Table 1.8 gives an overview on the share of emissions for which higher tiers are
used in the EU for all key categories for which this estimation was possible.

As mentioned above, the EU GHG inventory is based on the inventories of its MS. They are responsible
for the methods, emission factors and emissions used, and for the implementation of the reporting
guidelines (MPGs) and the 2006 IPCC Guidelines, taking into account inventory priorities and resource
constraints.

Table 1.6 Share of higher tier methodologies used on the total of each EU key categories (excluding LULUCF)

Source category gas Share of higher tier
1.A.1.a. Public electricity and heat production: Gaseous Fuels (COR 99. 0 %
1.A.1.a. Public electricity and heat production: Liquid Fuels (COR 95. 3 %
1.A.1.a. Public electricity and heat production: Other Fuels (COR 95. 6 %
1.A.1.a. Public electricity and heat production: Peat (COR 99. 2 %
1.A.1.a. Public electricity and heat production: Solid Fuels (COR 96. 4 %
1.A.1.b. Petroleum refining: Gaseous Fuels (COR 98.5%
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Source

category gas

Share of higher tier

1.A.1.b. Petroleum refining: Liquid Fuels (COR) 97.4 %
1.A.1.c. Manufacture of solid fuels and other energy industries: Gaseous Fuels (COF) 95.6 %
1.A.1.c. Manufacture of solid fuels and other energy industries: Solid Fuels (COF) 96.4 %
1.A.2.a. Iron and steel: Gaseous Fuels (COR 99.79 %
1.A.2.a. Iron and steel: Liguid Fuels (COR) 99.8% %
1.A.2.a. Iron and steel: Solid Fuels (COR 99.0 %
1.A.2.b. Non-ferrous metals: Gaseous Fuels (COR 100.0 %
1.A.2.c. Chemicals: Gaseous Fuels (COF) 95.8 %
1.A.2.c. Chemicals: Liquid Fuels (COR 99.4 %
1.A.2.c. Chemicals: Solid Fuels (COR) 92.6 %
1.A.2.d. Pulp, paperand print: Gaseous Fuels (COR 100.0 %
1.A.2.d. Pulp, paperand print: Liquid Fuels (COR 92.8 %
1.A.2.d. Pulp, paperand print: Solid Fuels (COR 92.1 %
1.A.2.e. Food processing, beverages and tobacco: Gaseous Fuels (COR 96.1 %
1.A.2.e. Food processing, beverages and tobacco: Liquid Fuels (COR 9755
1.A.2.e. Food processing, beverages and tobacco: Solid Fuels (COR 68.8 %
1.A.2.f. Non-metallic minerals: Gaseous Fuels (COR 95.5 %
1.A.2.f. Non-metallic minerals: Liguid Fuels (COR) 99.1 %
1.A.2.f. Non-metallic minerals: Other Fuels (COR 96.3 %
1.A.2.f. Non-metallic minerals: Solid Fuels (COR 69.4 %
1.A.2.g. Other: Gaseous Fuels (COB 96.0 %
1.A.2.9. Other: Liguid Fuels (COR) 98.3 %
1.A.2.g. Other: OtherFuels (COR 98.3 %
1.A.2.g. Other: Solid Fuels (COR 98.3 %
1.A.3.a. Domesticaviation: Jet Kerosene (COF) 94. 1 %
1.A.3.b. Road transportation: Diesel Oil (COB 83 %
1.A.3.b. Road transportation: Diesel Qil (NFO) 95. 6 %
1.A.3.b. Road transportation: Gaseous Fuels (COR 91. 4 %
1.A.3.b. Road transportation: Gasoline (CH4Y 97. 4 %
1.A.3.b. Road transportation: Gasoline (COR 90 %
1.A.3.b. Road transportation: Liguefied Petroleum Gases (LPG) (COR 99.8 %
1.A.3.c. Railways: Liquid Fuels (COR 95 %
1.A.3.d. Domestic navigation: Gas/Diesel Oil (COF) 737 %
1.A.3.d. Domestic navigation: Residual Fuel Oil (COR 4.3 %
1.A.4.a. Commercial/institutional: Gaseous Fuels (COF) 94 %
1.A.4.a. Commercial/institutional: Liquid Fuels (COR 80 %
1.A.4.a. Commercial/institutional: Other Fuels (COF) 97 %
1.A.4.a. Commercial/institutional: Solid Fuels (COF) 98 %
1.A.4.b. Residential: Biomass (CHX 50 %
1.A.4.b. Residential: Gaseous Fuels (COB 94 %
1.A4.b. Residential: Liquid Fuels (COR 83 %
1.A.4.b. Residential: Solid Fuels (CHWY 8 %

98 %

1.A4.Db.

Residential: Solid Fuels (COR
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Source category gas

Share of higher tier

1.A.4.c. Agriculture/forestry/fishing: Gaseous Fuels (COB 87 %
1.A.4.c. Agriculture/forestry/fishing: Liquid Fuels (COR 77 %
1.A.4.c. Agriculturefforestry/fishing: Solid Fuels (COR 97 %
1.A.5.a Stationary: Liquid Fuels (COBR 96 %

1.A.5.a Stationary: Solid Fuels (COB 99.5 %
1.A5.b Mobile: Liquid Fuels (COR) 83 %
1.B.1.a. Coal mining and handling: no classification (CHW 69 %
1.B.2.a. Oil: no classification (CHY 31%

1.B.2.a. Oil: no classification (COR 72 %
1.B.2.b. Natural gas: no classification (CHY 63 %
2.A.1. Cementproduction: no classification (COR 100 %
2.A.2. Lime production: no classification (COB 97.6 %
2.A.4. Other process uses of carbonates: no classification (COB 81.7 %

2.B.1. Ammonia production: no classification (COR 100 %
2.B.10. Other: no classification (COF) 100 %
2.B.2. Nitric acid production: no classification (NFO) 100 %
2.B.3. Adipicacid production: no classification (NFO) 85.1 %
2.B.8. Petrochemicaland carbon black production: no classification (COF) 100 %
2.B.9. Fluorochemical production: no classification (Unspecified mixof HFCs and PFCs) 95. 4 %
2.C.1.Iron and steel production: no classification (COR 100%

2.F.1. Refrigeration and air-conditioning: no classification (HFCs) 100%

3.A. Enteric fermentation: no classification (CHWY 96 %

3.B. Manure management: no classification (CHY 80 %

3.B. Manure management: no classification (NFO) 56 %

3.D.1. Direct NFO emissions from managed soils: Direct NFO Emissions FromManaged Soils (NFO)| 65 %

3.D.2. Indirect NFO emissions frommanaged soils: no classification (NFO) 28.5 %

3.G.1. Limestone CaCOF¥f: no classification(COB 96 %

5.A.1. Managed waste disposal sites: no classification (CHW 100%

5.A.2. Unmanaged waste disposal sites: no classification (CHY 100%

5.D.1. Domestic wastewater: no classification (CHWY 44.4%

5.D.1. Domestic wastewater: no classification (NFO) 32.0%

5.D.2. Industrial wastewater: no classification (CHW 45.0%

1.3.1 Use of data from EU ETS for the purposes of the national GHG inventories in

EU Member States

1.3.1.1 Overview

As in Annex V under the MMR, Annex Xl under Regulation (EU) 2018/1999 on the Governance of the
Energy Union and Climate Action (GOV REG) requires Member States to report EU ETS emissions per

CRT categories and to comment the share of EU ETS emissions in CRT categories.
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The EU ETS generates an EU-27 data set on verified installation-specific emissions for the sectors
covered by the scheme. For 2022, the main activities, the number of entities and the verified emissions
reported under the EU ETS are presented in Table 1.9.

Table1.7 Activities and emissions covered by the EU ETS in 2022 (Member States)
Main activity Activity code ~ Number of Verified
entities emissions
(Mt CO2-eq.)
Combustionof fuels 20 5427 813
Refining of mineral oil 21 110 108
Production of coke 22 15 5
Metal ore roasting or sintering 23 10 2
Production of pigiron orsteel 24 188 102
Production orprocessing of ferrous metals 25 195 7
Production of primary aluminium 26 20 3
Production of secondary aluminium 27 25
Production orprocessing of non-ferrous metals 28 74
Production of cement clinker 29 211 105
Production oflime, or calcination of dolomite/magnesite 30 214 24
Manufacture of glass 31 297 17
Manufacture of ceramics 32 660 12
Manufacture of mineralwool 33 46 2
Production orprocessing of gypsum or plasterboard 34 35 1
Production of pulp 35 144 4
Production of paperor cardboard 36 475 17
Production of carbonblack 37 17 2
Production of nitricacid 38 29 2
Production of adipic acid 39 3 0.1
Production of glyoxaland glyoxylic acid 40 0 0
Production of ammonia 41 19 13
Production of bulkchemicals 42 274 28
Production of hydrogen and synthesis gas 43 37 7
Production of soda ash and sodium bicarbonate 44 12 4
Capture of greenhouse gases under Directive 2009/31/EC 45 0 0
Transport of greenhouse gases under Directive 2009/31/EC 46 0 0
Other activity opted-in under Art. 24 99 185 1
All stationary installations 8722 1286

Source: EEA, 2024 (EU ETS dataviewer, EU 27)

1.3.1.2 Mapping table between EU ETS activities and CRT categories

The table below indicates the mapping between the EU ETS activities and the IPCC/CRT categories,
with supporting comments. Such table is based on the scope of the EU ETS in the fourth phase and the
CRT categories based on the revised UNFCCC reporting guidelines (decision 24/CP.19) that
implemented the 2006 IPCC Guidelines.

The legal framework defining the scope and the methodologies for the reporting of greenhouse gas
emissions under the EU ETS presents differences compared to the 2006 IPCC guidelines. These
differences lead to a different way of reporting emissions under the EU ETS and in the GHG inventory.
Some of these differences may also prevent inventory compilers from using verified emissions reported
under the EU ETS directly for emission reporting in the national GHG inventory. In order to use
greenhouse gas emissions reported under the EU ETS in the national inventories, the inventory

compilers need to deal with these differences.
Table 1.8 Mapping table outlining the correspondence of CRT categories related to the EU ETS activities
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EU ETS activity

CRT category

Comment

20 Combustion of
fuels

1.A.1.a Public electricity and heat
production

1.A.1.b Petroleum refining
1.A.2.alron and steel
1.A.2.b Non-ferrous metals
1.A.2.c Chemicals

1.A.2.d Pulp, paperand print

1A2e Food processing,
beverages and tobacco

1.A.2.f Non-metallic minerals
1.A.2.g Other
1.A3.e Other
(pipeline transport)
1.A.4.a Commercial/ Institutional

1.A4.c Agriculture/ Forestry /
Fisheries

1.B Fugitive emissions from fuels

transportation

A

For standalone combustion installations, EU ETS covers
combustion of fuelsin installation with a total rated thermal
input exceeding 20 MW. For GHG inventories no such
threshold applies.

In the GHG inventory, emissions are classified based on
the purpose of the combustion activity, while such a
differentiation does not exist in the definition of EU ETS
activities.

Installations for the incineration of hazardous or municipal
waste are excluded in th
activitiesd undaerincladéden GHG
inventories. Installations used for research, development
and testing of new products and processes are also not
covered by the ETS Directive according to Annex |
paragraph 1.

In the EU ETS an installation with different types of
activities is classified according to the activity with
predominant emissions, while in the inventory such
activities should be reported in separate categories if so
defined. This difference mostly applies in cases of large
integrated installations.

Usually, avery small share of EU ETS emission from fuel
combustion falls in the category of 1.A.4.a Commercial/
Institutionaland 1.a.4.c Agriculture/ Forestry/ Fisheries as
installations in these sectors mostly are below the EU ETS
threshold.

21 Refining of mineral
oil

1.A.1.b Petroleum refining
1.A.1.c Manufacture of solid fuels
and otherenergy industries
1.A.2.c Chemicals

EU ETS activity covers CO2 emissions from combustion and
also fugitive and process emissions. Emission sources reported
under these activities are allocated to different CRT categories
in the inventory:

1B.2c Venting and flaing | A Combusti on emi ssi onsefiting. A.
élllgrgf;:\r/] F/tégt;(;t:;/eeemlssmnsfrom A Flaring emissions Y 1.B. 2.
9 g A Refining Y 1.B.2.a.iv Oil

2.B.8 Petrochemical and carbon A Hvd d ti v

black production ydrogen production may

2 B.10 Other refining/ storage or in 2.B.10 Other chemical industry

o A Coke production / cal aecuadf
solidfuels
A Flue gas scrubbing Y 1.A. 1
A Gasification of heavy fuel
Petro-chemical and carbon black production
A Production of terephtalic
industry
A Cl aus p | alnbtPetrol¥umtefining
22 Production of coke | 1.A.1.c Manufacture of solid fuels | A Scopes of EU ETS and 2006 IPCC Guidelines are
and otherenergy industries generally consistent, however EU ETS emissions may be

1.B Fugitive emissions allocated to several CRT categoriesin the inventory.

1.A.2 Manufacturing Industries A Theuse o_f mass_balance approaches in int_egrated iron

2.C.1lron and Steel and steel |nstaIIat|0ns_may complicate aIIo_catlon between
iron and steel categories and coke production.

23 Metal ore roasting | 1.A.2.a Iron and steel A No clear separate category forthis EU ETS activity inthe

or sin_teri_ng, including | 2.c.11ron and steel production inventory, allocation depends on the metal type.

palletisation 2.C.5 Lead production A Combustion emissions should be allocated to 1.A.2.aIron
2.C.6Zinc production andsteel.

2.C.7 Other metal production A Process emissions should be allocated to 2.C.1 Iron and
steel production or other metal production categories
under industrial processes.

24 Production of pig [ 1.A.2.a Iron and steel A Emissions are included in EU ETS only for those pig iron
iron or steel including | 2.c.1Iron and steel production or steel installations with a capacity exceeding a threshold
continuous casting 1.B Fugitive emissions of2.5tonnes per hour while in GHG inventories thereis no
' ) threshold.
1.A.1.c Manufacture of solid fuels A EU ETS tivity includ busti d
and otherenergy industries EU ETS activity includes combustion and process
A Combustion emissions should be allocated to 1.A.2.alron
and steel.
A Process emissions should be allocated to 2.C.1 Iron and
steel production.
A Emissions from coke production should be allocated to

1.A.1.c Manufacture of solid fuels and other energy
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EU ETS activity

CRT category

Comment

A

industries.

Clear separation of combustion and process emissionsis
not always possible when mass balance ap proaches are
used.

Comparability of emissions is influenced by the allocation
ofthe transfer of CO; in the process gases (coke oven gas,
blast furnace gas, basic oxygen furnace gas) to EU ETS
activitiesas well as to CRT categories. Article 48 of the EU
ETS MRR specifies the allocation of inherent CO, which
results froman EU ETS activity andis contained in agas
which transferred to other installations as a fuel. If transfers
ofinherent CO, take place between EU ETS installations,
the CO: transferred should not be counted as emissions
for theinstallation of origin, but for the installation where it
is finally emitted. However, if the transfer occurs to an
installation outside the EU ETS scope, the transfering
installation has to account forthe emissions.

25 Production or
processing of ferrous
metals

1.A.2.alron and steel
2.C.1.Iron and steel production
2.C.2 Ferroalloys production

1.A.1.c Manufacture of solid fuels
and otherenergy industries

Emissions are included in EU ETS only for those ferroalloy
production installations exceeding rated thermal input of
20 MW whilein GHG inventoriesthereis no threshold.

EU ETS scope of activity 25 covers CO, emissions related
to the production or processing of ferrous metals from:

o conventionaland altemnative fuels,

reducing agentsincluding coke,

graphite electrodes,

raw materials including limestone and d olomite,
carbon containing metal ores and concentrates,

o secondaryfeed materials.

Combustion related emissions from EU ETS activity code
25 areincludedinin CRT1.A.2.a. Iron and Steel.

Process related emissions can be included in CRT 2C.1
Iron and steel production or2.C.2. Ferroalloys Production.

o O O o

26  Production of
primary aluminium

2.C.3 Aluminium production
1.A.2.b Non-ferrous metals

In EU ETS operators shall report emissions from the
production of electrodes for primary aluminium smelting,
including stand-alone-installations for the production of
such electrodes. The operator shall consider CO,
emissions from: fuels for the production of heat or steam,
electrode production, reduction of Al.Ozduring electrolysis
whichis related to electrode consumption, use of sodaash
or other carbonates for waste gas scrubbing.

For PFC emissionsresultingfrom anode effects the scope
of the EU ETS activity and CRT category 2.C.3 are
consistent. PFC emissions are allocated to 2.C.3
Aluminium production.

CRT category 1.A2.b Non-ferrous metals includes
combustion emission and emission from waste gas
scrubbing.

Emissions from electrode consumption in EU ETS activity
code 26 areincludedin CRT 2.C.3 Aluminium Production.

27  Production of
secondary aluminium

1.A.2.b Non-ferrous metals

Emissions are included in EU ETS only for installations
exceeding rated thermal input of 20 MW while in GHG
inventories there is no threshold.

In secondary aluminium production no process emissions
occur therefore all emissions in activity code 27 are from
fuel combustion and are reported in CRT category 1.A.2b
Non-ferrous metals.

28 Producton or
processing of non-
ferrous metals

1.A.2.b Non-ferrous metals
2.C.4 Magnesium production
2.C.5Lead production

2.C.6 Zinc production

2.C.7 Other metal production

Emissions are included in EU ETS only for non-ferrous
metals production or processing installations exceeding
rated thermal input of 20 MW (including reducing agents)
whilein GHG inventoriesthereisno threshold.

EU ETS activity includes combustion and process
emissions.

Process related emissions from EU ETS activity code 28
are included in CRT 2.C.4 Magnesium Production, 2.C5
Lead production, 2.C.6 Zinc Production and 2.C.7 Other
metal industry.

2006 IPCC Guidelines do not provide methodologies for
metals other than iron and steel, ferroalloys, aluminium,
magnesium, lead and zinc while the EU ETS has a broader
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EU ETS activity

CRT category

Comment

scopeand covers, e.g. copper production.

29 Production of
cement clinker in
rotary kilns

2.A.1 Cement Production
1.A.2.f Non-metallic minerals

A

Emissions are included in EU ETS only for installations
with production capacity exceeding 500 tonnes perday or
in other furnaces with capacity exceeding 50 tonnes per
day. Inventory methodology has no threshold.

EU ETS activity includes combustion and process
emissions.

Process related emissions from EU ETS activity code 29
areincludedin CRT 2.A.1 Cement Production

Combustion related emissions from ETS activity code 29
areincludedin CRT 1.A.2.f. Non-metallic minerals

30 Production of
lime, or calcination of
dolomite/magnesite in
rotary kilnsor in other
furnaces

2.A.2 Lime production
1.A.2.f Non-metallic minerals

o[ P > I

D> P P P>

Emissions are included in EU ETS only for installations
with production capacity exceeding 50 tonnes per day.
Inventory methodology has no threshold.

EU ETS activity includes combustion and process
emissions.

Process related emissions from EU ETS activity code 30
areincludedin CRT 2.A.2 Lime Production

Combustion related emissions from EU ETS activity code
30 areincludedin CRT 1.A.2.f. Non-metallic minerals.
Non-marketed lime production in some industries such as
iron and steel orsugarrefiningare included in the inventory
in category 2.A.2, but may be included in the EU ETS in
the dominant activity, e.g. iron and steel industry or fuel
combustion.

31 Manufacture of
glass including glass
fibre

2.A.3 Glass production
1.A.2.f Non-metallic minerals

Emissions are included in EU ETS only for installations
with a melting capacity exceeding 20 tonnes per day.
Inventory methodology has no threshold.

EU ETS activity includes combustion and process
emissions.

Process related emissions from EU ETS activity code 31
areincluded in CRT 2.A.3 Glass Production

Combustion related emissions from EU ETS activity code
31 areincludedin CRT 1.A.2.f. Non-metallic minerals

32 Manufacture of
ceramic products by
firing, in particular
roofing tiles, bricks,
refractory bricks, tiles,
stoneware or
porcelain

2.A.4 Other process uses of
carbonates

1.A.2.f Non-metallic minerals

Emissions are included in EU ETS only for installations
with a production capacity exceeding 75 tonnes per day.
Inventory methodology has no threshold.

EU ETS activity includes combustion and process
emissions.

Process related emissions from EU ETS activity code 32
are included in CRT 2.A.4 Other process uses of
carbonates.

Combustion related emissions from EU ETS activity code
32 areincludedin CRT 1.A.2.f. Non-metallic minerals.

EU ETS method A is based on carbonate input and is
equivalentto IPCCtier 1to 3 methods. EU ETS method B
based on the alkali oxide output in the product has no
equivalent method in the 2006 IPCC Guidelines. IPCC
Guidelines also do not provide methods to estimate
emissions from additives.

33 Manufacture of
mineral wool
insulation material
using glass, rock or
slag

2.A.3 Glass production

2.A.4 Other process uses of
carbonates

2.A.5 Other
1.A.2.f Non-metallic minerals

Emissions are included in EU ETS only for installations
with a melting capacity exceeding 20 tonnes per day.
Inventory methodology has no threshold.

EU ETS activity includes combustion and process
emissions.

2.A.3 Glass Production includes emissions from the
production of glass wool, a category of mineral wool,
where the production process is similar to glass making.
Where the production of rock wool is emissive these
emissions should be reported under IPCC Subcategory
2.A5.

34 Drying or
calcination of gypsum
or production of
plaster boards and
other gypsum
products

1.A.2.f Non-metallic minerals

EU ETS covers CO; emissions from this activity, where
combustion units have a total rated thermal input
exceeding 20 MW. For GHG inventories no such threshold
applies.

EU ETS activity only includes combustion-related
emissions.
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EU ETS activity

CRT category

Comment

35 Production of pulp
from timber or other
fibrous materials

1.A.2.d Pulp, paperand print

2.A.4 Other process uses of
carbonates (sodaash use)

A
A

EU ETS activity includes combustion and process
emissions.

Combustion related emissions from EU ETS activity code
35 areincludedin CRT 1.A.2.d.

Process related emissions are included in 2.A.4. Other
processuses of carbonates.

36 Production of
paper or cardboard

1.A.2.d Pulp, paperand print

2.A.4 Other process uses of
carbonates (sodaash use)

EU ETS activity includes combustion and process
emissions.

Threshold in EU ETS: installations involved in the
production of paper or cardboard a production capacity
exceeding 20tonnes per day. Inventory methodology has
no threshold.

Combustion related emissions from EU ETS activity code
36 areincludedin CRT 1.A.2.d.

Process related emissions are included in 2.A.4 Other
processuses of carbonates.

37 Production of
carbon blackinvolving
the carbonisation of
organic substances
such as oils, tars,
cracker and distillation
residues

2.B.8 Petrochemical and carbon
black production

1.A.2.c Chemicals

EU ETS covers CO emissions from this activity, where
combustion units have a total rated thermal input
exceeding 20 MW. For GHG inventories no such threshold
applies.

EU ETS activity includes combustion and process
emissions.

38 Production of nitric
acid

2.B.2. Nitric acid production
1.A.2.c Chemicals

Scopes of EU ETS and 2006 IPCC Guidelines for CO,
emissionsfrom nitricacid production are consistent.

EU ETS activity includes combustion and process
emissions.

For EU ETS activity 38 all N.O emissions are process-
related and should be allocated to 2.B.2 Nitric acid
production.

CO; emissions in activity code 38 are from fuel combustion
and should be allocated to 1.A.2.c Chemicals.

39 Production of
adipicacid

2.B.3. Adipic acid producton
(COy)
1.A.2.c Chemicals

Scopes of EU ETS and 2006 IPCC Guidelines for CO.
emissions from Adipic Acid production are consistent.

EU ETS activity includes combustion and process
emissions.

For EU ETS activity 39 all N.O emissions are process-
related and should be allocated to CRT code 2.B.3 Adipic
Acid Production.

CO; emissions in activity code 38 are from fuel combustion
and should be allocated to 1.A.2.c Chemicals .

40 Production of
glyoxal and glyoxylic
acid

2.B.4. Caprolactam, glyoxal and
glyoxylicacid production
1.A.2.c Chemicals

Scopes of EU ETS and 2006 IPCC Guidelines for N;O
emissions from glyoxal production and glyoxylic acid
production are consistent.

EU ETS activity includes combustion and process
emissions.

N2O emissions should be allocated to CRT code 2.B4
Caprolactam, glyoxal and glyoxylic acid production.

CO; emissions in activity code 40 are from fuel combustion
and should be allocated to 1.A.2.c Chemicals

41  Production of
ammonia

2.B.1. Ammonia production

CO; captured for urea production:
3.H Urea Application

1.A.3.b Road transport

2.D.3 Other non-energy products
fromfuels and solventuse

EU ETS scope of activity code 41 ammonia production
includes:

A combustion of fuels supplying the heat for reforming
or partial oxidation,

A fuels used as process input in the ammonia
production process (reforming or partial oxidation),

A fuels used for other combustion processes including
for the purpose of producinghot water or steam.

According to 2006 IPCC Guidelines to avoid double
counting, fuel consumption in ammonia production should
be reported under Ammonia production. In thisregard EU
ETS and IPCC scopes are consistent.

In the inventory CO, from ammonia production which is
recovered and used for urea production is subtracted and
reported by the users. Urea use can be reported in different
CRT sectors, e.g. in 1.A.3.b Road transport, 3.H Urea
application in agriculture, 2.D.3 Other (e.g. in industry
catalysts). Under the EU ETS the CO, transfer via urea out
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EU ETS activity

CRT category

Comment

ofthe EU ETS system cannot be deducted from ammonia
production forEU ETS reporting.

42 Production of bulk
organic chemicals by
cracking, reforming,
partial or full oxidation
or by similar
processes

2.B.8 Petrochemical and carbon
black production

2.B.10 Other chemical industry
1.A.2.c Chemicals

A Emissions are included in EU ETS only for installations
with a production capacity exceeding 100 tonnes per day.
Inventory methodology has no threshold.

A EU ETS activity includes combustion and process
emissions.

A The combustion related emissions are allocated to CRT
code 1.A.2.c Chemicals.

A Some ofthe emissions reported underthis EU ETS activity
could be allocated to CRT category 2.B.8 Petrochemical
and carbon black production (e.g. CO2process emissions).

A Some ofthe emissions reported underthis EU ETS activity
could be allocated to CRT category 2.B.10 Other chemical
industry (e.g. CO, emissions from flaring in chemical
industry).

43  Production of
hydrogen and
synthesis gas by
reforming or partial
oxidation

1.A.2.c Chemicals
2.B.1. Ammoniaproduction

2.B.8 Petrochemical and carbon
black production

2.B.10 Other chemical industry

1.B.2.a.iv Fugitive emissions from
oil refining/ storage

A Emissions are included in EU ETS only for installations
with a production capacity exceeding 25 tonnes per day.
IPCC methodology has no threshold.

A EU ETS activity includes combustion and process
emissions.

A In the CRT, there is no separate reporting category for
emissions from hydrogen production. Hydrogen and
synthesis gas production are recognised as part of
integrated chemical production. Therefore, MS have
chosen different approaches forthe inclusion of emissions
fromhydrogen production (e.g. 2.B.8 or 2.B.10).

A Some emissions may also be reported under CRT
category 1.B.2.a.iv Fugitive emissions from oil
subcategory refining/ storage.

44 Production of soda
ash and sodium
bicarbonate

1.A.2.c Chemicals
2.B.7 Sodaash production

A EU ETS activity includes combustion and process
emissions.

A Combustion related emissions from EU ETS activity code
44 for production are included in CRT 1.A.2.c Chemicals.

A Process related emissions are included in 2.B.7. Soda Ash
Production

45 Capture of

greenhouse  gases
under Directive
2009/31/EC

Capture of emissions would be
reported under the respective
inventory sector e.g. 1l.Ala
Public electricity and heat
production.

A Consistent with scope and methodologies of inventory.

46  Transport of
greenhouse gases by
pipelines for
geological storage in
a storage  site
permitted under
Directive 2009/31/EC

1.C.1 Transportof CO;

A Consistentwith scope and methodologies of inventory

47 Geological storage
of greenhouse gases
in a storage site

1.C.2Injection and storage

A Consistent with scope of inventory (currently no emissions
reported under the EU ETS)

permitted under
Directive 2009/31/EC
99 Other activity [ Depending on type of activity | Article 24 allows the unilateral inclusion of additional activities

opted-inunderArt. 24
ofthe ETS Directive

opted-in

and gases underthe EU ETS. These activities and gases are
notallocated to a specific activity, but under a separate actity
code.

In the GHG inventory, the emissions are reported per CRT categories (Annex V under the MMR (phase
Il of EU ETS); Annex XlIl under the GOV REG forphase IV). In the EU ETS a single installation can
include several ETS activities as defined in Annex | of the EU ETS Directive. In the EU ETS emissions
are attributed to a specific installation, independently from the Annex | activities covered. Nevertheless,
the operator must report detailed information for each source stream of the installation, and include
activities classification as per Annex |, in his annual report to the competent authorities. The different
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approaches can lead to differences in reported emissions if ETS activities and inventory categories are
compared directly.

Scope of activities and installation boundaries

The EU ETS cover installations with activities overpassing certain capacity thresholds (which can
sometimes be null). Hence, the inventory scopes for the same activities are often larger (or equal).

Determination of tiers

IPCC guidelines are based on methodological tiers that require higher tier levels of accuracy for
emission sources contributing to a significant extent to the total emissions in a country.

In the EU ETS, tiers apply at installation level foreach source stream activity data and calculation factors
and are defined in legislation on the basis of
and O 500 kt CoOmqg) and sohiroeOstreknt contributions. EU ETS verified emissions, if
aggregated at sectoral level, may include contributions from small, medium and large emitters and are
therefore based on different EU ETS tiers.

The mapping table above shows that a direct comparison between verified emissions from EU ETS
activities and emissions reported in CRT categories is not straightforward.

An analysis of dataconsistency between EU ETS and inventory data ideally requires: (1) an assessment
of the assignment of the detailed data reported by each individual EU ETS installation to national
competent authorities with respect to the CRT categories; (2) a detailed comparison of the
methodological parameters (methods, activity data, calculation parameters).

1.3.1.3 Use of EU ETS data reported in 2024

Under the GOV REG article 37 (EU 2018a), Member States are required to perform consistency checks
between the emissions reported in the GHG inventories and the verified emissions reported under the
EU ETS Directive. The installation-specific emissions data reported by operators under the EU ETS can
be used in different ways for the purposes of the national GHG inventories:

1. Reported verified emissions can be directly used in the GHG inventory to report CO2 emissions
for a specific source category. This requires a number of careful checks, e.g. whether the
coverage of the respective EU ETS emissions is complete for the respective source categotry
and that EU ETS activities and CRT source categories follow the same definitions. If EU ETS
emissions are not complete, the emissions for the remaining part of the source category not
covered by the EU ETS have to be calculated separately and added to the EU ETS emissions.

2. Emission factors (or other parameters such as oxidation factors) reported under the EU ETS
can be compared with emission factors used in the inventory and the latter can be harmonised
if the EU ETS provides improved information.

3. Activity datareported under the EU ETS can be used directly forthe GHG inventory, in particular
forsource categories where energy statistics face difficulties indisaggregating fuel consumption
to specific subcategories, e.g. to specific industrial sectors or for specific non-marketed fuels.

4. Data from EUETS can be used for more general verification activities as part of national quality
assurance (QA) activities without the direct use of emissions, activity data or emission factors.

5. DatafromEUETS canimprove completeness of the estimation of IPCC source categories when
additional data for sub-categories become available from EU ETS.

6. EU ETS data can improve the allocation of industrial combustion emissions to sub-categories
under 1.A.2 Manufacturing Industries and Construction.

7. The comparison of the data sets can be used to improve the uncertainty estimation for the
GHG inventories based on the uncertainties of data reported by installations.

Based on the information submitted in the national inventory reports (NIDs) in 2024 to the European
Commission, all Member States indicated that they used EU ETS data at least for QA/QC purposes
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(Table 1.11). 24 Member States indicated to directly use the verified emissions reported by installations
under the EU ETS (depending on the sectors). All Member States used EU ETS data to improve country -
specific emission factors. And all Member States reported that they used activity data (e.g. fuel use)
provided under the EU ETS in the national inventory (depending of the sectors).

Table1.9 Use of EU ETS data for the purposes of the national GHG inventory

Member State U_se.of Use of Activity Use of emission Use for quality
emissions data factors assurance
Austria P P P P
Belgium P P P P
Bulgaria P P P P
Croatia P P P P
Cyprus P P P P
Czech Republic P P P P
Denmark P P P P
Estonia P P P
France P P P P
Finland P P P P
Germany P P P P
Greece P P P P
Hungary P P P P
Ireland P P P P
Italy P P P P
Latvia P P P P
Lithuania P P P P
Luxembourg P P P P
Malta P P P P
Netherlands P P P P
Poland P P P P
Portugal P P P P
Romania P P P P
Slovakia P P P
Slovenia P P P
Spain P P P P
Sweden P P P P

Source: ND 2024 submissianof Member States

1.3.2 Cooperation with EUROCONTROL

At the end of 2010 the European Commission signed a framework contract with EUROCONTROL, the
European organi zati on for the saf ety of air navigat
Commission in relation to climate change policy and the implementation of t he EU ETS6. Thi
project is organized in different Work Packages (WP) corresponding to the different areas identified in
the framework contract and has been regularly continued.
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One of these Work Packages pertains to the improvement of GHG and air pollutant emissions
inventories submitted by the 27 Member States and the European Union to the UNFCCC and to the
UNECE. The main objective of the WP is to assist EU Member States improve the reporting of annual
greenhouse gas (and other air pollutant) emission inventories by e.g., estimating the fuel split
domestic/international using real flight data from EUROCONTROL. The European Environment Agency
and its ETC/CM assist DG CLIMA regarding the technical requirements.

To supportthe inventory process forthe submissionin 2024, in August/September2023 Member States
received fuel and emissions data for the years 2005 to 2022 as calculated by EUROCONTROL using a
TIER 3b methodology applying the Advanced Emissions Model (AEM). This is a follow up of ERT
recommendations made to perform QA exercises and to make data from EUROCONTROL available to
Member States on a regular basis. In November 2022 one webinar took place to exchange information
between EUROCONTROL and Member States onthe data provided.

n the course of the 6initial checksod of MS i nventori

Tier 3b calculations from EUROCONTROL and time series of MS inventories has been conducted with
most actual inventories from Member States. In case of considerable differences between Member State
results and those from EUROCONTROL, the European Environment Agency and its ETC/CM asked
Member States via the EMRT about possible reasons. In addition, the European Environment Agency
provided MS with a comparison between EUROCONTROL data and MS data on fuel consumption of
civiland international aviation forthe years 2015 and 2022, related CO2 emissions and implied emission
factors of CH4 and N20O. For more information on the results of the collaboration with EUROCONTROL
and the comparison, see chapter 3.4.

1.4 Description of key categories

A key category analysis has been carried out according to the Tier 1 method (quantitative approach)
described in the 2006 IPCC guidelines. A key category is defined as an emission source that has a
significant influence on a countryds GHG invent
in emissions, or both.

In addition to the key category analysis at Union level, every Member State provides a national key
category analysis which is independent from the assessment at Union level. The Union key category
analysis is not intended to replace the key category analysis by Member States. The key category

analysis at Union | evel is carried out to identify

methodologies, emission factors, quality estimates and emission trends are provided in this report. In
addition, the Union key category analysis helps identifying those categories that should receive special
attention with regard to QA/QC at EU 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 the following procedure was applied:

9 Starting point for the key category identification for this report was the EEA database. All
categories where GHG emissions/removals occur were listed, at an aggregation level such as
2.B.1 and split by gas, while for the sector Energy aless aggregated level such as 1.A.1.a, split
by fuel and per gas was chosen. It makes sense for the EU to rely on this less aggregated level
forthe KCA as also the initial checks of the MS submissions are performed at this level of detail
and therefore guarantee a more profound quality checking for all EU key categories (at fuel
level). Additionally the EU KCA (at detailed level) is used in order to select the categories for
which more detailed information is provided in the EU NID. Although the more detailed EU
approach differs from the KCA generated in the CRT overall the results are very similar.

1 The confidential data of Sweden were not included when the key category analysis was
conducted owing to timing constraints. The list of (sub-) categories for which confidential data
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reported by member States are excluded when conducting the key category analysis isincluded
in chapter 1.7.3. The exclusion of confidential Swedish does not significantly affect the EU key
category analysis as these emissions account for roughly 1000 kt CO2 equivalents whereas the
smallest EU key category is 4843 kt CO2 equivalents.
A level and a trend assessment was carried out for the years 1990 and 2022. The assessment
was carried out for emissions excluding LULUCF and including LULUCF.
The key category analysis including LULUCF identified 93 key categories forthe EU covering
95.3 % of total EU GHG emissions in 2022 (Table 1.13). The key category analysis excluding

LULUCF resulted in 82 key categories (Annex I).

In Chapters 3 to 7 overview tables are presented
contributions to the EU key category in terms of level and trend.
Table1.10 Key categoriesfor the EU (Gg CO2 equivalents)
Source category gas kt COzequ. Trend Level

1990 2022 1990 2022
1.A.1.a. Public electricity and heat production: Gaseous Fuels (COR 107683 187917 T L L
1.A.1.a. Public electricity and heat production: Liquid Fuels (COR 156347 26264 T L L
1.A.1.a. Public electricity and heat production: Other Fuels (COR 10453 36978 T L L
1.A.1.a. Public electricity and heat production: Peat (COR 9164 3733 T L 0
1.A.1.a. Public electricity and heat production: Solid Fuels (COR 943403 474092 T L L
1.A.1.b. Petroleum refining: Gaseous Fuels (COR 5345 15019 T 0 L
1.A.1.b. Petroleumrefining: Liquid Fuels (COF) 97131 79606 T L L
1.A.1.c. Manufacture of solid fuelsand otherenergy industries: Gaseous | 8199 7309 0 L L
Fuels (COR
1.A.1.c. Manufacture of solid fuels and other energy industries: Solid | 88816 22081 T L L
Fuels (COR)
1.A.2.a. Iron and steel: Gaseous Fuels (COR 29392 15708
1.A.2.a. Iron and steel: Liquid Fuels (COF) 9044 973
1.A.2.a. Iron and steel: Solid Fuels (COR 112384 52646
1.A.2.b. Non-ferrous metals: Gaseous Fuels (COR 3013 6469

1.AZ2.c.

Chemicals: Gaseous Fuels (COF)

49423 29792

1.A2.c.

Chemicals: Liquid Fuels (COR

29756 13168

1.A2.c.

Chemicals: Solid Fuels (COF)

12004 8133

1.A2d.

Pulp, paperand print: Gaseous Fuels (COR

11336 15831

1.A2d.

Pulp, paperand print: Liquid Fuels (COB

10835 1782

1.A2d.

Pulp, paperand print: Solid Fuels (COR

6774 1746

1.A2.e.

Food processing, beverages and tobacco: Gaseous Fuels (COR

15813 26637

1A2e.

Food processing, beverages and tobacco: Liquid Fuels (COR

18064 3008

1.A2e.

Food processing, beverages and tobacco: Solid Fuels (COR

11581 3386

1.A.2.f. Non-metallic minerals: Gaseous Fuels (COR

27265 31631

1.A.2.f. Non-metallic minerals: Liquid Fuels (COF)

46178 20924

1.A.2.f. Non-metallic minerals: Other Fuels (COR

1438 14298

1.A.2.f. Non-metallic minerals: Solid Fuels (COR

52408 13664

1.A2g9.

Other: Gaseous Fuels (COBR

79964 72348

1.A249.

Other: Liquid Fuels (COF)

81823 38150

1A249.

Other: OtherFuels (COR

2451 4440

1.A249.

Other: Solid Fuels (COB

90611 10197

1.A3a.

Domesticaviation: Jet Kerosene (COF)

10813 12867

I I IR I I I I I I I R I I I R
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Source category gas

kt COzequ.

1990 2022

Trend

Level

1990

2022

1.A.3.b. Road transportation: Diesel Oil (COR

270372 533937

1.A.3.b. Road transportation: Diesel Oil (NFO) 1320 6009
1.A.3.b. Road transportation: Gaseous Fuels (COBR 508 3673
1.A.3.b. Road transportation: Gasoline (CH4 5556 767
1.A.3.b. Road transportation: Gasoline (COR 330645 201449
1.A.3.b. Road transportation: Liquefied Petroleum Gases (LPG) (COR 7266 15085

1.A.3.c. Railways: Liquid Fuels (COB

11549 3281

1.A.3.d. Domestic navigation: Gas/Diesel Oil (COF)

12831 9964

1.A.3.d. Domestic navigation: Residual Fuel Oil (COR

7006 6149

1.A.4.a. Commercial/institutional: Gaseous Fuels (COF)

50344 74915

1.A.4.a. Commercial/institutional: Liquid Fuels (COR

73102 20751

1.A.4.a. Commercial/institutional: Other Fuels (COF)

748 5822

1.A.4.a. Commercial/institutional: Solid Fuels (COF)

44975 2108

1.A.4.b. Residential: Biomass (CHW

10438 11625

1.A.4.b. Residential: Gaseous Fuels (COR

129940 176067

1.A.4.b. Residential: Liquid Fuels (COR

174026 78065

1.A.4.b. Residential: Solid Fuels (CHW

8905 1956

1.A.4.b. Residential: Solid Fuels (COR

118831 22233

1.A.4.c. Agriculture/forestry/fishing: Gaseous Fuels (COR

12291 9802

1.A.4.c. Agriculture/forestry/fishing: Liquid Fuels (COB

65657 57365

1.A.4.c. Agriculture/forestry/fishing: Solid Fuels (COR 9740 2136
1.A.5.a Stationary: Liquid Fuels (COR 7011 3968
1.A.5.a Stationary: Solid Fuels (COR 6065 4
1.A.5.b Mobile: Liquid Fuels (COF) 8088 2490
1.B.1.a. Coal mining and handling (CHY 84974 24874
1.B.2.a. Oil (CHW 6897 727
1.B.2.a. Oil (COR) 8633 9709

1.B.2.b. Natural gas (CHW

46594 11994

2.A.1. Cementproduction (COR

95237 67428

2.A.2. Lime production (COF)

23935 15894

2.A.4. Other processusesof carbonates (COR

11061 10305

2.B.1. Ammonia production (COF)

31628 14900

2.B.10. Other (COR 9157 13836
2.B.2. Nitric acid production (NFO) 40776 1865
2.B.3. Adipicacid production (NFO) 33558 79
2.B.8. Petrochemicaland carbon black production (COR 13613 14088
2.B.9. Fluorochemical production (Unspecified mix of HFCsand PFCs) | 4670 23
2.C.1.Iron and steel production (COF) 103488 60475
2.F.1. Refrigeration and air-conditioning (HFCs) 5 54307

3.A. Enteric fermentation(CHY)

237259 180808

3.B. Manure management (CHY

54611 44849

3.B. Manure management (NFO)

25645 17362

3.D.1. Direct NFO Emissions From Managed Soils (NFO)

115139 87488

3.D.2. Indirect NFO emissions frommanaged soils (NFO)

31339 20739

olalo|alalalala|alalalAalalalo|alAa]alala]ala]o|a]alo|alala]ala]alala]a|o|oa]lalalA]A]4]~
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Source category gas kt COzequ. Trend Level
1990 2022 1990 2022

3.G.1.Limestone CaCOFf(COBR 6701 4843 0 0 L
4(I1).D. Emissions and removals from drainage and rewetting and other | 7855 8583 T L L
management of organicand mineral soils (CHY

4.A.1. Forestland remaining forestland (COF) -297676 | -257603 (T L L
4.A.2. Land converted to forestland (COR -57731 -42104 T L L
4.B.1. Cropland remaining cropland (COF) 29739 4755 T L L
4.B.2. Land converted to cropland (COR 34591 15083 T L L
4.C.1. Grassland remaining grassland (COR 45129 27212 T L L
4.C.2.Land converted to grassland (COR -6738 -11595 T 0 L
4.D.1. Wetlandsremaining wetlands (CHY 7917 8289 T L L
4.D.1. Wetlandsremaining wetlands (COF) 9465 10822 T L L
4.D.2. Land converted to wetlands (COF) 1199 3562 T 0 0
4.E.2. Land converted to settlements (COF) 22357 24064 T L L
4.G. Harvested wood products: Wood product (COR -28404 -39341 0 L L
5.A.1. Managed waste disposal sites (CHY 102013 65244 T L L
5.A.2. Unmanaged waste disposal sites (CHY 30130 9007 T L L
5.D.1. Domestic wastewater (CHY 26502 10200 T L L
5.D.1. Domestic wastewater (NFO) 6508 7455 T 0 L
5.D.2. Industrial wastewater (CHY 9469 5900 0 L L

Note: EU totals for 2022 in sector Energy and IPPU do not include data for Sweden due to confidential reporting. For more details
on confidential reporting from Sweden refer to section 1.7.2.

1.5 Quality assurance, quality control of the European Union inventory
151 QA/QCprogramme

The European Commission (Directorate General Climate Action)is responsible for coordinating QA/QC
procedures for the EU inventory and ensures that the objectives of the QA/QC programme are
implemented in the design of the QA/QC manual defining general and specific QC procedures for the
EU GHG inventory submission. The European Environment Agency (EEA) is responsible for the annual
implementation of these QA/QC procedures forthe EU inventory.

The EU QA/QC programme is established in Chapter Il of the Commis si onés St aff Working
(SWD(2013) 308)1°. In the EU QA/QC programme the general responsibilities forthe QA/QC are defined
as follows:

- The Member States are responsible forthe quality of activity data, emission factors and other
parameters used for their inventories, as well as for adherence to the IPCC methodologies.
Member States are also responsible for establishing national QA/QC programmes for their
inventories as part of their national inventory systems.

- The European Commission (DG CLIMA) ensures that the objectives of the QA/QC programme
are fulfilled. The EEA is responsible for the annual implementation of QA/QC procedures for the
Union inventory. The EEA performs the tasks relating to the objectives of the QA/QC
programme whi |ITE/CN boerdifatesNFALC Ectivities for the Union inventory and
develops the QA/QC plan.

Bhttps://climate.ec.europa.eu/document/download/0e61356d-64f2-4c36-b5e0-
51d3ede269el en?filename=swd 2013 308 en.pdf
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The following part focuses on QA/QC procedure at EU level.
The overall objectives of the EU QA/QC programme are stated in the SWD(2013) 308, 8§29 (a)-(9).

A number of specific objectives (SWD(2013) 308, 831 to 36) have been elaborated in order to ensure
that the EU GHG inventory complies with the UNFCCC inventory principles of transparency,
completeness, consistency, comparability, accuracy and timeliness. The quality objectives are
implemented via the QA/QC plan that, among others, aims at ensuring the consistency of the Union
inventory with the sum of Member States inventories so that the inventory is complete in terms of both
geographical and sectoral coverage. The QA/QC plan (SWD(2013) 308, 8§38 to 50) describesthe quality
control procedures that take place before the EU inventory compilation, for checking the consistency,
completeness and correctness of the Member States inventories, as well as during the compilation of
the EU GHG inventory, for ensuring the correctness of the EU data prior to its submission. In addition,
QA procedures ((SWD(2013) 308, 851 to 56) are defined, such as the Working Group1, an internal
review mechanism, sector specific workshops, UNFCCC review results.

Based on the EU 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 EU
guality 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 EU manual is that the EU GHG
inventory is compiled by Environment Agency Austria and the implementation of the annual QA/QC
procedures are coordinated by Environment Agency Austria. By using the Austrian quality manual as a
template forthe EU quality manual the EU can benefit from the experience made during the set-up of
the Austrian quality management system which fulfils the requirements of EN ISO/IEC 17020 (Type A);
procedures and documents from the Austrian system have been taken and adapted according to the
need of the EU quality management system.

The EU quality management manual is structured along three main processes (management processes,
inventory compilation processes and supporting processes) of the quality management system (Table
1.5).

Table1.11  Structure of the EU quality managementmanual

Chapter Chapter description

Management processes

Describes the organisation and responsibilities within the EU GHG

ETCO1 EU inventory system inventory system

Describes the preparation and evaluation of the EU QA/QC programme

ETC02 QA/QC programme by the European Commission

Describes the responsibilities and the structure of the quality

ETCO03 Quality managementsystem management systemand gives an overview of the forms and checklists
used
. . Describes the evaluation of the status and effectiveness of the quality
ETCO04 Quality managementevaluation management system
. . Describes the procedures for the correction and prevention of mistakes
ETC05 Correction and prevention that occur inthe EU inventory
. Describes the information technology systems used such as CIRCA,
ETC06 Infarmation technology systems Reportnetand thesystems set up at Environment Agency Austria
ETC 07 External communication _Despnpesthe communication with Member States and other personsand
institutions
Inventory compilation processes
ETCO8 QC MS submissions Describesthe quality control activities performed on the GHG inventories

submitted by the EU Member States

Describes the quality control activities performed during the compilation
ofthe EU GHG inventoryincluding checks of database integrity

ETC09 QC EU inventory compilation

Describes the checks carried out during and after the compilation of the

ETC 10 QC EU inventoryreport EU GHG inventory report

Supporting processes
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Chapter Chapter description

Describesthe production, change, prodfreading, release and archiving of

ETC11 Documents quality management documents

ETC12 Documentation and archiving Describesthe 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:

1.5.2 Quality control procedures at MS inventory level

The QC activities of MS submissions include:

Completeness Check - all gases forall years
- correct use of notation keys
- check of blank cells

Time series consistency - consistency in emissions, IEF
- detectidentical values in different reporting years
IEF comparison - identify IEF outliers
Recalculations - identify recalculations > +/- 0.05% and/or 500 kt CO2 eq

- check explanations provided
- check recalculations of resubmissions within year

EU ETS - check consistency/transparency of EU ETS data with CRT data
Review recommendations |- check status of implementation of review recommendations
Potential over- and |- identify potential over- and underestimates and MS level
underestimates

Methods and EF used - collect and check information on methods and EF used

For the communication with Member States and the documentation of the observations made by sector
experts during t he 6initial checksé phase t he E
https://emrt.eea.europa.eu/) is used. For this reason Member States nominations have been made to
DG Climate Action and the EEA. The workfl ow-dyedt he tc

principle since the questions of the O0sectoral expert s
rel at ecdompd etbenes s 6, especially the ones that mi ght f
proceduresé6é are also highlighted. AlIl the issues ident

by the future EU sectoral and quality experts in the annual QA/QC procedures, to avoid repetition of
guestions on known issues.

According to the timeline provided above, the checks are performed between 15th January and 28th
February.

On 28 February MS receive the EIONET/WG1 consultation package. In particular, Member States are
asked to check:

1. the QA/QC findings flagged in the EMRT;
2. if the correct data/information has been included in the draft CRT tables/draft inventory report,
including the information on methodologies and EFs used for the EU key categories (Annex lII).

Both responses to the findings included in the EMRT and comments to the draft EU GHG inventory and
inventory report are provided by latest 15 March to the EU inventory team. By that date Member States
can resubmit their inventories, also correcting issues that came up during the initial checks. In order to
follow up on significant issues, as provided forin the Governance Regulation, all the tools supporting
the checks are re-produced and the findings inthe EMRT are followed up. Between 15t March and 7th

April follow-up questions and questions on new material received from MS may be asked in the EMRT.
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Observations by the EU inventory team that are not resolved at the end of the QA/QC process in one
submission year will be followed-up inthe consecutive year.

1.5.3 Quality control at EU inventory level

After the initial checks of the emission data, the EEA transfers the national data from the JSON-files into
their CRT CWS database. The CRT CWS database is maintained and managed by European
Environment Agency..

As the EU GHG inventory is compiled on the basis of the inventories of the EU Member States, the
focus of the quality control checks performed during the compilation of the EU 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 EU GHG inventory is
checked. These checking procedures are performed by the EEA and the results are shared with the
ETC/CM and are archived. Comments to these results are then provided and used as relevant for
approving the inventory prior to its submission. All the checks are carried out for the original submission
by 15 April each year and forany resubmission. Two checklists from the QA/QC manual are used for

this purpose: Ol hcemsosyepcgpaanti 6bata file integrit.)

1.5.4 Quality assurance procedures

The checks carried out during and after the compilation of the EU GHG inventory report, are specified

in the checklist O6EU inventory report o gaxhkecksd dataned i

consistency between the inventory and the inventory report, data consistency between the tables and

the text, but also | ayout <checks. Since 2014 the EU

experts who have the additional task of reviewing the content and the consistency between the CRF
data and tables and the NID.

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

EU internal revi ews (Reviews iwrndeanré)t he O6Effort

Between 2012 and 2022, nine EU internal inventory reviews have been carried out in order to determine
the emission allocations 2013-2020 forthe EU internal GHG emission reduction targets for 2020 and in
order to determine compliance with the ESD targets (Effort Sharing Decision2°)

The ESD reviews were coordinated by the EEA, and were carried out in two steps: Step 1 was
implemented by the EU team and made use of the procedures available in the EU QA/QC system, taking

Shari

into account boththee x i sting quality assurance/ quality control

inventory submissions under EU legislation and the separate inventory review process occurring under
the UNFCCC. Step 2 was implemented by independent review teams comprising of lead reviewers and
sector experts. The ESD reviews were carried out either as comprehensive review or as annual review.
History of ESD reviews:

Year Review Type Purpose ofthe Review
2012 1 comprehensive | Determine the emission allocations 2013-2020 for the EU internal GHG emission
Review reduction targets 2020 and respective trajectories

% Decision No 406/2009/EC of the European Parliament and of the Council of 23 April 2009 on the effort of Member States o

reduce their greenhouse gas emi ssions to meet the Communityéos

OJL 140, 5.6.2009, p. 1361 148
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2015, Annual Review Compliance with their annual ESD targets, enable the use of flexibilities and the
2017, application of corrective action, where necessary, atthe end of each relevant year.
2018,
2019,
2021,
2022
2016 2 comprehensive | Review of reference years 2005, 2008-2010, 2013-2014
Review
2020 31 Comprehensive | Fix the base year and the greenhouse gas emissions targets for 2030, and the
Review trajectoryyearsfor2021-2029

Capacity building activities based on the ESD reviews

Afterthe ESD review in autumn, each year capacity building workshops/webinars are organized in order
to discuss cases where MS had problems with implementing the 2006 IPCC guidelines and/or where
the guidelines are not clear enough or where there are gaps and/or errors in the guidelines.

From 2017 to 2022 onwards, every year capacity building webinars have been organised forthe Sectors
Energy, IPPU, Agriculture, and Waste based on the most common issues detected during the EU
internal reviews. Almost all Member States participated in the training sessions.

In 2021, a webinar was also organized for LULUCF based on the findings from the LULUCF trial review
2021 that was carried out in parallel with the ESD review 2021.

As a result of the capacity building webinars guidance documents have been developed to support the
Member States in improving their inventories. By April 2023 19 guidance documents are available: five
for the Energy Sector; six for the IPPU Sector; four for the Agriculture Sector; four for the Waste Sector.
Apart from the capacity building webinars open to all Member States the ESD project team carried out
additional capacity building targeted at specific countries in 2018, 2019 and 2020, which also allowed
forin-country visits.

UNFCCC reviews

In addition, European Union QA procedures build on the issues identified during the independent

UNFCCC inventory review of Me mber St atesd inventori e:
outcomes of the UNFCCC inventory review consist of the:

1 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;

1 Identification of major issues from the compilation and discussion of ways to resolve them in
WG1, including identification and documentation of follow-up actions that are considered as
necessary within WG1;

1 Reviews of the extent to which issues identified through this procedure in previous years have
been addressed by Member States;

1 Ongoing investigations of ways to produce a more transparent inventory for the unique
circumstances of the European Union.

In 2022 the European Union was last reviewed by the UNFCCC inventory review, the review report can
be found here: https://unfccc.int/sites/default/files/resource/arr2022_EU.pdf.

Improvement plan

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

1.5.5 Furtherimprovement of the quality of inventories

One of the most important activities for improving the quality of national and EU GHG inventories is the
organisation of workshops and expert meetings under EU legislation. A number of other workshops and
expert meetings have been organised in recent years with a focus on sector-specific quality
improvements. Table 1.6 lists the most recent workshops. The follow-up activities are subsequently
addressed in meetings of WG 1 under the Climate Change Committee.

Table1.12  Overview of recentGHG inventory related workshops and expert meetings organised by the EU

Workshop/expert meeting Date and venue

JRC LULUCF workshop 2024 22-23 May, 2024. Ispra (VA). ltaly.

JRC LULUCF workshop 2023: LULUCF inventories for enhancing climae | 11-12 May, 2023. JRC, Ispra (VA).
action. Iltaly.

JRC te(i?nlcal wor kshop: Towards ofi 20-21 June 2022, Varese, ltaly

accoun ngo

JRC virtual technical workshop: LULUCF in transition: present and future | 7-8 June 2021,JRC, Ispra (VA). Italy.
challengesforreporting and accounting

JRC technical LULUCF workshop under the UNFCCC, the Kyoto Protocol (KP)

and the EU LULUCF Decision No 529/2013 28-29 May 2019, Varese, ltaly

1.5.6 Changes in the national inventory arrangements since previous annual GHG
inventory submission

There were no changes since previous annual GHG inventory submission.

1.6 General uncertainty evaluation

The uncertainty analysis was made on the basis of the Tier 1 uncertainty estimates, which were
submitted by EU Member States as part of their EU GHG inventory reporting requirements under Article
26(3) and Annex V(Part 1)(m) of the Governance Regulation (EU) 2018/1999.

As documented in previous NID submissions, some of the Member State Tier 1 uncertainty estimates
that are reported for the purpose of compiling the Union inventory are incomplete e.g. uncertainties not
estimated for LULUCF and indirect CO2 emissions, certain subsectoremissions are confidential. Further
complexity is also introduced by the fact that the sector and gas resolution at which uncertainties are
provided varies between the countries. Since the UNFCCC submission in 2022, the methodology for
compiling the EU inventory uncertainties harmonises and gap -fills the MS uncertainty estimates so that
the tables containing the EU uncertainties are consistent with the final aggregate-, sector- and subsector
emission values reported in the EU CRT tables and elsewhere in the NID document.

A processing routine, implemented in R, reads the individual country uncertainty files that are pre-
formatted manually to assign consistent sector and gas labels to the respective estimates of
emissions/removals and uncertainties. The uncertainty values are then aggregated to a common sector
resolution, at which the emissions and removals reported in the Tier 1 uncertainty tables of the countries
are then replaced with the respective values from the final CRT tables of the countries. These final CRT
data are accessed via an SQL query of the EEA database containing the Member State CRT
submissions.
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Due to the issue of incompleteness mentioned above, the country-level data are then screened to
identify residual emissions and removals forwhich no uncertainty estimates have been provided. Where
sectors are partially complete, the residual net emission is quantified in CO:2 equivalents and
incorporated. An uncertainty is then estimated, by calculating the overall sector uncertainty of the
sources and sinks that wer e i ncl udneedainty estintatesa and
assigning this percentage average to the residual net emission. In cases where for certain sectors no
uncertainties have been provided at all (e.g. indirect CO2 emissions, LULUCF), an average sector
uncertainty in percent is calculated from all the countries forwhich complete sectoral emissions and
uncertainties were reported, and this average
reported in its final CRT tables.

With complete data on uncertainties as well as emissions and removals forall 27 EU Member States,
the routine then aggregates emissions and uncertainties in units of kt COze (uncertainties summed in
guadrature) fora specified gas and subsector resolution at the EU level. Despite working with Tier 1
data from the countries, a hybrid approach is applied to estimate level uncertainties that allows
consideration of error correlations. The gas and subsector resolution applied was chosen to allow the
routine to access respective data from the CRT Table Summary 3 on emission factors and apply
correlation coefficients (r) when aggregating the uncertainties. For a given gas and subsector, it is
assumed that the errors of countries using default factors are completely correlated (r = 1), while errors
of countries using country-specific factors are assumed uncorrelated (r = 0). For countries using a mix
of default and country-specific factors, it is assumed that these errors are partially correlated (r = 0.5)
with one another and with the errors of countries using the default factors only.

Based on these correlation assumptions, the routine then aggregates emissions and uncertainties for
the specified gas and subsector resolution at the EU level. Uncertainties at the GHG and sector total
level (Table 1.16) are then aggregated from the subsector and gas estimates assuming no correlation
between subsectors and gases. However, for countries reporting very coarse reso lution estimates (e.g.
total sector GHG emissions/removals) or where the sector has been partially or completely gap -filled, it
is assumed that these uncertainties are patrtially correlated (r = 0.5) with one another and with the other
reported subsector- and gas level estimates. Level uncertainties on the total emissions and removals
(with and without LULUCF) are then aggregated from the sector estimates assuming no correlation
between sectors.

Trend uncertainties are also calculated with a hybrid method with varying assumptions with respect to
error correlations in time. At the individual gas and subsector resolution of each country, a trend and
trend uncertainty are calculated assuming full error correlation between the base year and latest year
estimates (r = 1). 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 EU 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, forthe EU uncertainty estimate it was
decided to assume that emissions (at the gas and subsector level) between years are fully correlated,
even though this may underestimate trend uncertainty to some extent. For countries reporting very
coarse resolution estimates (e.g. total sector GHG emissions/removals) or where the sector has been
partially or completely gap-filled, it is assumed in the trend uncertainty that the base year and latest year
uncertainties at country level are only partially correlated with one another (r = 0.5). These trends and
trend uncertainties at country level are then aggregated at EU level (Table 1.16) assuming no correlation
in the trend uncertainties between the countries. Correlation in trend uncertainties between countries is
more difficult to quantify, where correlation between different countries in different years should also be
quantified. Furthermore, the effect of correlation on uncertainty (increasing or decreasing) depends on
the direction and magnitude of trend for each country and each source category. Therefore, a simple
conservative assumption cannot be made, and for simplicity, it was assumed that the trend uncertainty
estimates between the countries is independent. Note that the trend and trend uncertainties are
calculated by aggregating in units of kt COze (uncertainties summed in quadrature) and then expressed
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as percentages relative to the respective base year emissions/removals. The trend and level
uncertainties reported throughout the NID represent 95 % confidence intervals in the respective values.

Given the Tier 1 format of the reported country level uncertainties (95 % confidence intervals assuming
normal distributions) the above method for the EU applies a first order, Gaussian error propagation
approach. However, given the application of the pragmatic yet defensible assumptions of error
correlations described above, it nonetheless constitutes a more sophisticated, hybrid approach than
required minimum Tier 1 approach under the IPCC guidelines. For instance, assuming no correlation
between level uncertainties between countries would almost certainly lead to underestimates of the EU
total level uncertainties. The EU inventory team therefore considers the outlined pragmatic approach a
workable and defensible methodology to estimate level uncertainties. Likewise, the assumptions applied
to the trend uncertainty analysis is also considered justified, given that it is most important to consider
the strong uncertainty correlation in time.

Effects of correlations were tested in previous submissions both with the previous analytical method
developed, and by using Monte Carlo (MC) simulation, where normal distributions were used in all the
cases to ensure comparability with analytical estimates. Table 1.14 gives an example of such a
comparison made in 2006. The source category chosen forthe example is 4D, N2O 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 1.13

of correlation estimated using Monte Carlo simulation

Not e:

AYESO

Yearosr rce |l MS corrTrend .
uncertai

YES YES 27 to +2

YES N O N13

N O YES 294 to H

N O N O -:116 to +

denot es

full

correlation

bet ween

year s

or

Trend uncertainty for EU emissions 2006 of N20 from agricultural soils by using differentassumptions

Me mber

It should furthermore be mentioned that applying a MC approach in the EU case would not improve the
uncertainty estimate. Given that the input data are provided by the countries in a Tier 1 format assuming
normal error distributions, applying a MC procedure without any further detailed assumptions on
distributions would simply lead to comparable estimates as the first order approximation (Table 1.15).

Table 1.14 .Comparison oftrend uncertainty estimates 2005 for EU Waste Sector using the modified Tier 1 method
and Monte Carlo simulation (Tier 2).

Sector GHG Tier 1 Tier 2
6A. Landfill sCH N12 N12

6B. WastewatelCH N27 28 to +2
6B. Wastewat e NO N9 N9

6C. Waste inc CQ N 7 N 7

6C. Waste inclCH N23 23 to +2
6C. Waste inc|lNO N18 N18
Waste Other CH N99o 976 to +
Total Waste S N11 N11

Note: Trend uncertainty is presented as percentage points.

44

St at



Table 1.16 shows the main results of the Tier 1 uncertainty analysis for the EU. The lowest level
uncertainty estimates are for Fuel combustion activities (2.7 %) and the highest estimates are for
LULUCF (52.7 %). Overall level uncertainty estimates on total GHG emissions and removals including
LULUCEF s calculated at 5.5%. If LULUCF is excluded, the total level uncertainty is lower at 3.5 %. With
regard to trend uncertainty estimates (expressed as a percentage of base year emissions), the lowest
uncertainty estimates are for Fuel combustion activities (+/-2.3 percentage points) and the highest
estimates are for LULUCF (+/- 29.4 percentage points). Overall trend uncertainty (including LULUCF)
of total emissions and removals is estimated to be 2.3 percentage points. Excluding LULUCF, the trend

uncertainty is slightly lower at 1.8 percentage points. More detailed uncertainty estimates for the source
categories are provided in Chapters 3-7.

It is perhaps important to clarify that uncertainties are inherent to all kinds of estimates (statistics,
measurements, model simulations etc) thus underlining the fundamental importance of uncertainty
assessment. Furthermore, the estimated uncertainties here (and elsewhere in the NID) indicate the
likely range around which the EU GHG emission levels and trends vary according to error assumptions
onthe underlying activity data and emissionfactors used by the Member States. They are thus estimates
of confidence (95% confidence intervals) in the results of the EU GHG emission inventory and are not
indications of biases in given directions.

Overall, the uncertainty in the total EU emission and removal (including LULUCF) levels and trends are
low at 5.5% and 2.3%, respectively. In percentage points, trend uncertainty is lower than level
uncertainty given that inventory methods are applied consistently over time, meaning that uncertainties
are likely correlated over time. For example, a thermometer with a given error (offset) may provide an
uncertain estimate of daily air temperature on a given day, but will provide a much less uncertain
estimate of temperature change between days, assuming that the error remains stable over time.

While level and trend uncertainties in total EU GHG emissions and removals are low, uncertainties do
vary considerably between and within sectors, reflecting the varying difficulty in estimating emissions
and removals from different sources and sinks. Level uncertainties in 1.A Fuel combustion, the largest
absolute sectoral contributor to the inventory level and trend, are low at 2.7%, while for LULUCF they
are much higher at 52.7%. Assessments of (sub-) sectoral uncertainty help guide targeted inventory
methodological improvements that ultimately should lead to uncertainty reductions and accuracy
improvements. While this is principally the responsibility of the individual Member States, it is worth
noting relevant EU legislation targeting methodological improvements in some of the more uncertain
sources/sinks of GHGs. For example, the amended EU LULUCF Regulation (2023/839) will require MS
to move to higher Tier methodologiesforallpools and categories of the LULUCF sectorover the coming
decade.

Table 1.15 Tier 1 uncertainty estimates of EU GHG emissions and removals (in CO2 equivalents) for the main

sectors
Source category Gas Emissions Emissions Emission Level uncertainty | Trend uncertainty
Base Year 2022 trends estimates based | estimates based
Base Year- [on MS uncertainty |on MS uncertainty
2021 estimates estimates

1.A Fuel combustion activities all 3572043 2 542 748 -28,8% 2,7% 2,3%
1.B Fugitive emissions all 169 011 59 322 -64,9% 36,1% 9,6%
2. Industrial processes all 450 353 289 158 -35,8% 7,7% 2,3%
3. Agriculture all 483 222 365 719 -24,3% 21,9% 3,0%
4. LULUCF all -217 454 -236 454 8,7% 52,7% 29,4%
5. Waste all 184 092 108 570 -41,0% 38,5% 7,9%
Indirect CO2 emissions all 7 748 3624 -53,2% 17,5% 4,5%
Total (excl LULUCF) all 4 866 469 3 369 140 -30,8%) 3,5%) 1,8%
Total (incl LULUCF) all 4 649 015 3132 686 -32,6%) 5,5%] 2,3%)
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1.7

General assessment of the completeness

171 Compl eteness checks of Member Stateso

The EU GHG inventory is compiled on the basis of the inventories of the EU Member States. Therefore,

t he

compl et eness of t he EU i nventory depends

submissions.

In response to the Saturday paper 2010 the EU implemented an action planin 2011 aiming at improving
the completeness regarding NEs of the EU greenhouse gas inventory.

1.

Given the fairly wide interpretations and applications of notation keys, the identification of a
"real" gap needs expert assessment which is provided by the UNFCCC review and which cannot
be automated by existing EU internal procedures. Thus any action plan implemented by the EU
needs to continue to be based primarily on the UNFCCC review reports. This was in particular
evident with regards to the KP LULUCEF, wher e
be used) provided that transparent and verifiable information was provided indicating that the
pool was not a source, while notation keys such as NO and NA may also sometimes be linked
to incomplete estimates. In this respect it needs to be stressed that the late availability of the
review reports complicates the follow-up with Member States related to potential missing GHG
estimates before the next EU inventory submission.

The notation key ONEO® is not in all cases
guidelines nor the UNFCCC review guidelines foresee an automatic procedure of gap filling
when NEs are reported. For example, the notation "NE" can be used if there are no methods
available in the 2006 IPCC Guidelines. Overall, a fair and complete analysis of the use of "NE"
including the situations highlighted in point 1 above was considered to be indispensable (see
chapter 1.7.1).

Given the above considerations the specific steps of the action plan followed since 2011 are as follows:

1.

Member States are required by the Governance Regulation to submit their national GHG
inventories electronically to the European Commission by 15 January of each year. A software
program was created by the EEA so that upon submission of the relevant XML/CRF files a
report is generated containing a list of all non-estimated source categories per Member State,
specifying which of these source categories have been flagged in the Saturday Papers and for
which ones IPCC methods are available. This report is then immediately notified to each
Member State. During February the experts of the EU inventory team consult and discuss with
Member Statesobiaexperts inter al

a. how MS have addressed and documented (or plan to address) the potential issues
flagged in their Saturday Papers regarding missing estimates;

b. the need forapplying gap-filling procedures and the selection of the most appropriate
methods;

c. the need to use different notation keys.

Any finding with regard to the use of t he
communicated to the Member States' via the EMRT by 28 February latest. According to the
procedures and time scales described in Annex XXI of the Implementing Regulation, the Draft
EU inventory is sent to MS also by 28 February. Updated or additional inventory data submitted
by MS (to remove inconsistencies or fill gaps) and complete final national inventory reports are
submitted to the European Commission by 15 March.

In cases where, even after the two preceding steps a Member State's GHG inventory as
submitted to the European Commission by 15 March still contained NEs for categories where
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IPCC methods exist, and/or if such reporting has been identified as a problem in previous
reviews, then the EU inventory experts, in close cooperation with Member States, prepare the
missing GHG source estimates in accordance with the gap-filling provisions in Article 5 of the
Commission Delegated Regulation (EU) 2020/104421. Article 5(3) requires Member States to
use the gap-filled estimates in their national submissions to the UNFCCC to ensure consistency
bet ween the EU inventory and Member States?®o

4. Ageneral assessment of completenessisincluded in the EU Greenhouse Gas Inventory Report.

nvent

For transparency reasons, since 2011 the EUO&6s inv

description of this section to reflect the additional improvements discussed above.

In addition to the steps detailed above, the regular QA/QC procedures established to ensure the
transparency, accuracy, comparability, consistency, and completeness of the EU inventory continue to
be applied. The WG1 on annual inventories continues to address issues of completeness giving them
priority and the EU peer reviews and the ESD reviews focus onidentifying issues that may lead to an
under- or overestimation of emissions.

Since 2012 the completeness checks have been extended to the use of the notation key NO and NA.
All cases where less than seven Member States reported NO or NA and all other MS reported emission
estimates were checked by the sector experts and clarified with Member States, if needed. With the

implementation of the new 2006 IPCC Guidelines, there is an additionalcheck r egar di ng 6i

as described in paragraph 37 of the UNFCCC Reporting Guidelines, which was also relevant for the
ESD reviews.

Member States may only report NEs if:

1. There are no 2006 IPCC methods/EFs available.

2. Emissions are considered insignificant: below 0.05% of the NT & do not exceed 500 kt CO2 eq.
The sum of insignificant NEs shall remain below 0.1% of the NT.

a. MS shall indicate in both the NIR and the CRF completeness table why such
emissions/removals have not been estimated.

b. MS should provide justifications for exclusion in terms of the likely level of emissions
in the NIR, using approximated AD and default IPCC EFs.

3. Emissions have not been reported in a previous submission, otherwise they shall be reported in
subsequent submissions.

U If MS report unjustified NEs (according to 1. 2. and 3. above) gap -filling rules will apply

For the sectors energy, industrial processes and product use, agriculture, LULUCF and waste sector-
specific checks are performed by the EU sector experts using outlier tools similar to those of the
UNFCCC and other QA/QC tools. The results of the consistency and completeness checks as well as
the main findings of the sector specific checks are documented in the web -based EEA Emission Review
Tool (EMRT). This toolis accessible for MS inventory coordinators and inventory experts. The Member
States are asked to respond to findings in this tool and if needed provide revised emission estimates or
additional information.

Z Commission Delegated Regulation (EU) 2020/1044 of 8 May 2020 sup plementing Reg ulation (EU) 2018/1999 of the European
Parliamentand of the Council with regard to values forglobal warming potentials and the inventory guidelines and with regard
to the Union inventory system and repealing Commission Delegated Regulation (EU) No 666/2014; OJ L 230, 17.7.2020, p. 11
6
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For every updated inventory submission provided by the MS by 15 March follow-up checks are
performed by the sector experts and additional findings are documented in the EEA Emission Review
Tool (EMRT). In addition it is checked if issues identified in the QA/QC communication tool (initial
checks), which are relevant for the EU inventory (report) have been clarified by the MS. If this is not the
case MS are contacted for clarification.

Since 2015 also cases where neither numeric values nor notation keys have been reported (blank cells)
have been included in the checking procedure. EU experts have checked with Member States if blank
cells have been caused by the new CRF reporter software or if in fact the blank cells should be replaced
by notation keys or a numeric values.

172 Reporting of notation key HANEO

As the EU GHG inventory is the sum of MS i nventories
States are also reflected in the EU GHG inventories. However, the EU CRTs include only a small number
of categories where ANEO is actually visible because t

CRTs in a category where all EU MS report notation keys. Table 1.18 shows the mandatory categories
where i N Eate visible in the CRTs for 2022.

Table 1.16 Overview of the number of NE visible in the EU CRTSs for 2022
Sector Number of NE visible in the EU CRTs for the year 2022 for
mandatory categories (MSreporting NE)
Energy *
IPPU *
Agriculture *
Waste *

Note: The table will be updated during the technical expert review of the GHG inventory scheduled in
2025, following the submission of the final CRTs by the EU. See also footnote 4 of the executive
summary for more information.

1.7.3 Reporting of confidential data

According to the MPGs Parties may report specific categories with the notation key C in case of
confidentiality. Manual changes are regularly performed by the EU in order to protect confidential data
reported by its EU Member States. Please note that the EU GHG inventory team i onrequest - obtains
access to confidential MS data for quality checking purposes which has been the case for Sweden in
2023.

Table1.17 Confidential data reported by MS in key categories for the EU

Confidential data

1990 2022

Source category gas

Note: The EU will provide further information during the technical expert review of the GHG inventory
scheduled in 2025, following the submission of the final CRTs by the EU. See also footnote 4 of the
executive summary for more information.
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Asthe EU GHG inventory is the sum of MSinventories all categories reported as confidential by Member
States are also reflected in the EU GHG inventories. If Member States report confidential data the
notation key ACo wil/ be shown in the comments

1.7.4 Datagaps and gap-filling

1.7.4.1 Gap filling of emissions

The EU GHG inventory is compiled by using the inventory submissions of the EU Member States. If a
Member State does not submit all data required for the compilation of the EU inventory by 15 March of
a reporting year, the Commission prepares estimates for data missing in collaboration with the relevant
Member State based on the following methodologies and data:

where a Member State has submitted in the previous reporting year a consistenttime series of estimates
for the relevant source category and:

o that Member State has submitted an approximated greenhouse gas inventory for
the year X1 1 pursuant to Article 26(2) of Regulation (EU) 2018/1999 that includes
the missing estimate, on the data from that approximated greenhouse gas
inventory;

o that Member State has not submitted an approximated greenhouse gas inventory
forthe year X 1 1 under Article 26(2) of Regulation (EU) 2018/1999, but the Union
has estimated approximated greenhouse gas emissions forthe year X 1 1 forthat
Member State in accordance with Article 26(2) of Regulation (EU) 2018/199922, on
the data from that Union approximated greenhouse gas inventory;

0 the use of the data fromthe approximated greenhouse gas inventory of the Member
State is not possible or may lead to a highly inaccurate estimation, for missing
estimates in the energy sector, on the energy statistics dataobtained in accordance
with Regulation (EC) No 1099/2008 of the European Parliament and of the Council;

o0 the use of the data fromthe approximated greenhouse gas inventory is not possible
or may lead to a highly inaccurate estimation, for missing estimates in non-energy
sectors, on estimation methodologies consistent with the technical advice on gap
filling in Section 2.2.3 of the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories (Vol. 1) using, where appropriate, European statistics;

where an estimate of an emission by source or removal by sink for the relevant category was subject to
technical corrections in accordance with Article 38(2)(d) of Regulation (EU) 2018/1999 in the latest
review prior to the submission and the Member State concerned has not submitted a revised estimate,
on the method used by the technical expert review team to calculate the technical correction;

where a consistent time series of reported estimates for the relevant source category is not available,
on estimation methodologies consistent with the technical advice on gap filling in Section 2.2.3 of the
2006 IPCC Guidelines for National Greenhouse Gas Inventories (Vol. 1).

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 EWs.i nventory

2 Regulation (EC) No 1099/2008 ofthe European Parliamentand of the Council of 22 October 2008 on energy statistics; OJ L
304, 14.11.2008, p. 1
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The methods used for gap filling include interpolation, extrapolation and clustering. These methods are
consistent with the 2006 IPCC guidelines3.

Since 2011 GHG inventory estimates have been complete for all EU Member States, and therefore no
gap filling has been needed.

1.7.4.2 Gap filling of activity data

In response to recommendations of the UNFCCC review team the EU elaborated and implemented a
gap filling procedure for gaps in activity data (for further details on the methodology also see 4.3). Due
to the large resource needs for gap filling the following rules apply:

Only activity data for key categories will be gap-filled.

If more than 75 % of the emissions are calculated on basis of consistent activity data.

If the IEF has a reasonable degree of consistency (i.e. standard deviation divided by mean <50 %).
Only for the latest reporting year.

Applying the rules mentioned above activity data of the following categories have been gap-filled in this
inventory submission for the year 2021

Lime Production 2A2
Ammonia Production 2B1

1.7.5 Geographical coverage of the European Union inventory

Table 1.20s hows t he geographical coverage of t hMoteEh&t Me mber
the EU territory of a Member State is not always equivalent to the territory of the Party to the UNFCCC.

For two Member States there are differences in geographical coverage as UNFCCC Party and/or EU

Member State (Denmark and France). If there are differences in geographical coverage the respective

country needs to prepare more than one inventory.

As the EU inventory is the sum of the Member Stateso
geographical area as the inventories of the 27 Member States for their respective EU territory. Note that

Denmark and France submit GHG inventories to the UNFCCC that may differ from the GHG inventories

used for the EU inventory because these countries submit an inventory to the UNFCCC, which is
consistent with the Party <cover ages sobfmissioh enslez the ount ri e
Convention is fully consistent with MS GHG emissions by sources and sinks according to the EU territory

(see Table 1.20).

Table1.18 Geographical coverage of the Unionds GHG inventory

Member n EU-territory

State Geographical coverage coverage Country code

Austria Austria V AUT

Belgium Eelg_lum consisting of Flemish Region, Walloon Region and Bru v BEL

egion

Bulgaria Bulgaria \% BGR

Croatia Croatia \Y; HRV

Cyprus Area under the effective control of the Republic of Cyprus \% CYP

ZETC ACC technical note on gap filling procedures, December 2006.
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Member n EU-territory
State Geographical coverage coverage Country code
Czechia Czech Republic \% CZE
Denmark Denmark (excluding Greenland and the Faeroe Islands) \Y DNK
Estonia Estonia \% EST
Finland Finland including Aland Islands \% FIN
Metropolitan France, the overseas departments (Guadeloupe, Mar
French Guiana, Réunion aihyotte) and the overseas community S
France Martin; excluding the overseas communities French Polynesia, Wal v FRA
Futuna, SainPierre and Miquelon, and SaiBarthélemy; and excludin
the overseas territories (the French Southern and Antarctic Landiégvey
Caledonia.
Germany Germany \% DEU
Greece Greece \Y GRC
Hungary Hungary \Y HUN
Ireland Ireland \Y IRE
Italy Italy \Y ITA
Latvia Latvia \% LVA
Lithuania Lithuania \% LTU
Luxembourd Luxembourg Y LUX
Malta Malta \% MLT
The reported emissions arethose that derive fromthe legal territon
Netherlands. This includes a-t@le zone out from the coastline and inig
water bodies. It excludes the Dutch Caribbean territories Aruba, Ol
and Sint Maarten, which are wgtituent countries of the Kingdom of
Netherlands. It also excludes Bonaire, Sabaand Sint Eustatius, whi
Netherlands 10 October 2010 have been public bodies (openbare lichamen) wi v NLD
own legislation that is not applicable to the European part o
Netherlands.
Emissions from offshore oil and gas production on the Dutch part
continental shelf are included.
Poland Poland \% POL
Mainland Portugal and the two Autonomous regions of Madeirg
Portugal Azores Islands. Includes alsmissions from air traffic and navigati| V PRT
bunkersrealised between these areas.
Romania Romania \% ROU
Slovakia Slovakia \ SVK
Slovenia Slovenia \% SVN
. Spanish part of Iberian mainland, Canary Islands, Balearic Islands
Spain andMelilla v ESP
Sweden Sweden \% SWE
European
Union EU-27 \% EUU

1.7.6 Completeness of the European Union submission

1.7.6.1 National inventory document

The EU NID follows i as far as possible - the annotated outline of the national inventory document
following Annex V of Decision 5/CMA. 3, with the exception of the annexes. The main reason for this is

the nature of the EU inventory being the sum of MemberSt at es d& i nventori

es.

Theref or

of the annexes is to make transparent the EU emission estimates by providing the basic Member States
tables forevery CRF table. Table 1.21 provides information on what is included in the Annexes to the
EU GHG inventory report and provides explanations where the EU does not follow the UNFCCC
reporting guidelines.
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Table1.19 Annexesasoutlinedinthe UNFCCC reportingguidelines and annexesincluded in the EU submission

Annex required in Annex V of Decision 5/CMA3 | Annexincludedinthe EU submission

Annex |: Key categories Included: Key category analyses Tier 1including and excluding LULUCF
Annex Il: Assessment of uncertainty The uncertainty assessmentis included inthe NID, section 1.6
Annex lll: Any additional information, as

applicable, including detailed methodological | Included: A summary description of the methodologies used by each
descriptions of source orsink categories andthe | Member State for the EU key categories
nationalemissionbalance

1.7.6.2 Activity data in the EU CRT/JSON

The European Union cannot provide all data in the sectoral background tables. 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. The 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. At EU-level these different types of
activity data cannot be simply added up. It should be noted that at EU-level no emissions are calculated
directly on the basis of activity data reported by MS. However, all the details forthe calculation of MS
emi ssions are documented in the Member St at eiwiés. CRF t ab
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2 TRENDS

REMOVALS

IN EU GREENHOUSE GAS EMISSION AND

This chapter presents the main GHG emission trends in the EU. Aggregated results are described as
regards total GHG and emission trends are briefly analysed mainly at gas level. A short overview of
countries contributions to total EU GHG trends is given. Finally, the trends of indirect GHGs and SO2
emissions are presented.

2.1 Aggregated greenhouse gas emissions and removals

In 2022, total GHG emissions in the EU, including LULUCF and indirect COz2, were 33 % (-1 516 million
tonnes CO2 equivalents) below 1990 levels. Emissions decreased by 2.6 % (-83 million tonnes CO2
i Grabsd includet al

equivalents) between 2021 and 2022 (Figure 2.1) . The EUO6s nat
LULUCF.
Figure 2.1 EU GHG emissions and removals 19907 2022
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e Total net GHG emissions!
(including indirect CO2) 4649 4240 4141 4194 3819 3482 3045 3216 3133

Notes: CO; emissions from biomass with energy recovery are reported as a Memorandum item according to UNFCCC
guidelines and are not included in national totals. In addition, no adjustments for temperature variations or
electricity trade are considered. The 100-year global warming potentials are those from the Fifth Assessment

Report of the Intergovernmental Panel on Climate Change (IPCC).

#Unl ess otherwise
total GHG emissions. The other UNFCCC sectorsthatareincluded in the nationaltotals are energy, industrial processes and
productuse, agriculture,waste, international aviation, and indirect CO > emissions.
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2.1.1 Main trends by source category, 1990-2022

Total GHG emissions (including LULUCF and indirect CO2 emissions) decreased by 1 516 Mt CO2 eq.
since 1990 reaching 3 133 Mt CO2 equivalent in 2022. There has been a progressive decoupling of
gross domestic product (GDP) and GHG emission compared to 1990, with an increase in GDP of 67 %
alongside a decrease in emissions of about 33 % over the period.

The trend in GHG emissions over the 32-year period was driven by a variety of factors, including the
growing share in the use of renewables, the use of less carbon intensive fossil fuels and improvements
in energy efficiency, as well as to structural changes in the economy, and more recently, the economic
recession from the COVID-19 pandemic in 2020, the recovery of 2021 and high energy prices in 2022.

The long-lasting changes have resulted in a lower energy intensity of theeconomy and in a lower carbon
intensity of energy production and consumption in 2022 compared to 1990. Demand for energy to heat
households has also been lower, as, besides better insulation standards in buildings, Europe on average
has experienced milder winters since 1990, which has also helped reduce emissions.

GHG emissions decreased in the majority of sectors between 1990 and 2022, with the notable exception
of transport, refrigeration and air conditioning, where emissions increased, and forest land, where net
removals decreased. For the latter, the main reasons for the decrease in net removals include the aging
of the forests from the late 2000s and a lower annual increment, as well as increased harvesting. At the
aggregate level, emission reductions were largest for public electricity and heat production,
manufacturing industries and construction, residential combustion, and iron and steel production
(including energy-related emissions).

A combination of factors explains lower emissions in industrial sectors, such as improved efficiency and
lower carbon intensity as well as structural changes in the economy, with a higher share of services and
a lower share of more-energy-intensive industry in total GDP.

Emissions from electricity and heat production have decreased strongly since 1990. In addition to
improved energy efficiency there has been a move towards less carbon intense fuels. Between 1990
and 2022, the use of solid and liquid fuels in thermal power stations decreased strongly (by 50% and
83%, respectively) whereas natural gas consumption developed in the opposite direction (increasing by
71%). Coal consumption in 1990 was two times higher than in 2022. The use of renewable energy
sources in electricity and heat generation has increased substantially in the EU since 1990. According
to Eurostat, more electricity was produced from renewables in the EU than for all fossil fuels together in
the years between 2020 and 2022. Improved energy efficiency and a less carbon intensive fuel mix have
resulted in reduced CO2 emissions per unit of fossil energy generated.

Emissions in the residential sector also represented one of the largest reductions. Energy efficiency
improvements from better insulation standards in buildings, and a less carbon-intensive fuel mix, can
partly explain lower demand for space heating in the EU over the past 32 years.

In terms of the main GHGs, CO2 was responsible for the largest reduction in emissions since 1990.
Reductions in emissions from N20 and CH4 have also been substantial, reflecting, inter alia, lower levels
of mining activities, lower agricultural livestock, as well as lower emissions from managed waste disposal
on land and from reduced adipic and nitric acid production.

A number of policies, both EU and Member State specific, have contributed to the overall GHG emission
reduction, such as key agricultural and environmental policies in the 1990s and climate and energy
policies in the past two decades since 2005. The latter include the implementation of the EU Emissions
Trading System as well as national policies for the sectos not covered by the EU ETS. More information
on policies and measures can be found in the EU's first Biennial Transparency Report under the
Enhanced Transparency Framework of the Paris Agreement.
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Almost all EU Member States reduced emissions compared to 1990 and thus contributed to the overall
positive EU performance. Germany, Romania, Italy and France accounted for almost two thirds of the
total net reduction in EU emissions during the past 32 years.

Table 2.1 shows those sources that made the largest contribution to the change in total GHG emissions
in the EU between 1990 and 2022.

Table 2.1 Overview of EU categories whose emissions and/or removalsincreased or decreased by more than
20 Million tonnes COz equivalentin the period 1990-2022;including LULUCF categories

S E T Million .tonnes

{CO; equivalents)
Road Transportation (CO; from 1.A.3.h) 147
Refrigeration and Air conditioning (HFCs from 2.F.1) 54
Forest land remaining forest land (COz from 4.A.1) 40
Unmanaged Waste Disposal Sites (CH, from 5.A.2) -21
Fuels used in Agriculture/Forestry/Fishing ({CO, from 1.A.4.c) -21
Grassland (CO; from 4.C) -23
Cropland remaining cropland (CO; from 4.B.1) -25
Agricultural soils: Direct N20 emissions (M0 from 3.D.1) -28
Cement Production (CO, from 2.A.1) -28
Adipic Acid Production (N0 from 2.B.3) -33
Managed Waste Disposal Sites (CH, from 5.A.1) -37
Mitric Acid Production (N,0 from 2.B.2) -39
Fugitive Emissions from Oil and Matural Gas (CH, from 1.B.2) -44
Cropland (CO; from 4.B) -44
Enteric Fermentation: Cattle (CH, from 3.A.1) -46
Fugitive Emissions from Solid Fuels {CH, from 1.B.1) -60
Manufacture of Solid Fuels and Other Energy Industries (CO; from 1.A.1.c) -70
Fuels used Commercial/Institutional Sector (CO, from 1.A.4.a) -71
Iron and Steel Production (CO; from 1.A.2.a + 2.C.1) -122
Fuels used Residential Sector (CO, from 1.A.4.b) -151
Manufacturing industries (excl. Iron and steel) (Energy-related CO, from 1L.A.2 excl. 1.A.2.3) -243
Public Electricity and Heat Production (CO; from 1.A.1.a) -198
Total -1516

Notes: As the table only presents sectors whose emissions have increased or decreased by at least 20 milion tonnes
CO; equivalent, the sum of the EU key categories in this table does not match the total change in emissions listed at the
bottom of the table, which includes all emission sources in the EU inventory. Note that LULUCF categories and the
Memorandum item international aviation are reflected in this table.

2.1.2 Main trends by source category, 2021-2022

Total GHG emissions (including LULUCF) decreased in 2022 by 83 million tonnes, or 2.6 % compared
to 2021, to reach 3 133 Mt CO2 equivalent in 2022.

The | argest decrease in emissions in 2022 was i
and commercial/institutional sectors. The reduction in CO2 was 50 Mt in the last year alone, mostly
attributed to lower natural gas consumption compared to 2021. According to the Copernicus climate
change service, 2022 was the second warmest year on record in Europe. A strong reduction in
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Eurostat 6 s h e a talsocgnfirtsaeglucedalenthral yosheating in 2022 leading to signficantly
lower emissions.

The other large decrease in EU emissions occurred in manufacturing industries and construction,
including combustion and process-related emissions fromiron and steel, with a reduction of 40 Mt in
2022 triggered by lower industrial demand for energy.

Higher emissions from electricity and heat production and from road transportation did not offset
stronger emission reductions in other inventory sectors, resulting in the reported net emission reduction
of 83 Mt CO2¢ in the EU in 2022.

Table 2.2 shows the categories making the largest contribution to the change in GHG emissions and
removals in the EU between 2021 and 2022.

Table 2.2 Overview of EU categories whose emissions and/or removals increased or decreased by more than
3 milliontonnes CO2 equivalentin the period 20217 2022

S T Million Fonnes

{COy equivalents)
Public Electricity and Heat Production (CO; from 1.A.1.a) 21
Road Transportation (CO, from L.A.3.b) 19
Harvested wood products (CO:z from 4.G) 7
Domestic Aviation (CO, from 1.4.3.a) 3
Fuels used in Agriculture/Forestry/Fishing {CO, from 1.A.4.c) -4
Ammonia Production (CO, from 2.B.1) -5
Cement Production (CO, from 2.A.1) -5
Agricultural soils: Direct M;0 emissions (N20 from 3.0.1) -6
Forest land (COz from 4.A) -6
Forest land remaining forest land {CO: from 4.A.1) -6
Fuels used Commercial/Institutional Sector {CO, from L.A.4.3) -14
Iron and Steel Production (CO; from 1.A.2.a3 + 2.C.1) -14
mManufacturing industries (excl. Iron and steel) (Energy-related CO, from L.A.2 excl. 1.A.2.3) -26
Fuels used Residential Sector {CO, from 1.A.4.b) -36
Total -83

Notes: As the table only presents sectors whose emissions have increased or decreased by at least 20 million tonnes
CO; equivalent, the sum of the EU key categories in this table does not match the total change in emissions listed at the
bottom of the table, which includes all emission sources in the EU inventory. Note that LULUCF categories and the
Memorandum item international aviation are reflected in this table.

Table 2.3 gives an overview on total GHG emissions by Member States, illustrating where main changes
occurred.
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Table 2.3

Greenhouse gas emissionsin CO2 equivalent(incl. LULUCF)

1990 2022 2021-2022 _Cchange Change Share
- N - 2021-2022 1990-2022 MS/EU
(million (million (million %) %) 2022
tonnes) tonnes) tonnes)
Austria 67.4 68.4 2.1 3.1% 1.4% 2.2%
Belgium 142.9 103.1 -6.8 -6.1% -27.8% 3.3%
Bulgaria 81.0 48.9 4.4 10.0% -39.7% 1.6%
Croatia 25.2 19.7 1.0 5.4% -21.9% 0.6%
Cyprus 54 8.5 0.0 -0.1% 56.3% 0.3%
Czechia 192.5 121.1 -4.9 -3.9% -37.1% 3.9%
Denmark 78.3 41.7 2.1 -4.8% -46.8% 1.3%
Estonia 35.0 14.3 09 6.7% -59.2% 0.5%
Finland 48.2 50.1 -0.9 -1.8% 4.1% 1.6%
France 521.2 377.2 -154 -3.9% -27.6% 12.0%
Germany 12834 754.3 -7.9 -1.0% -41.2% 24.1%
Greece 101.7 72.9 -0.1 -0.1% -28.3% 2.3%
Hungary 91.8 52.7 -3.8 -6.7% -42.5% 1.7%
Ireland 60.2 64.6 -1.8 2.7% 7.2% 2.1%
Italy 518.7 391.8 5.3 1.4% -24.5% 12.5%
Latvia 13.7 151 2.1 16.4% 10.3% 0.5%
Lithuania 42.7 12.6 2.1 -14.5% -70.6% 0.4%
Luxembourg 12.7 7.5 -1.2 -14.0% -40.8% 0.2%
Malta 2.6 2.3 0.2 7.8% -13.5% 0.1%
Netherlands 228.1 158.4 -13.0 -7.6% -30.5% 5.1%
Poland 447 4 344.9 -30.6 -8.1% -22.9% 11.0%
Portugal 66.1 50.5 0.2 0.3% -23.7% 1.6%
Romania 2304 63.5 -3.9 -5.7% -72.4% 2.0%
Slovakia 64.6 29.8 -4.2 -12.3% -53.8% 1.0%
Slovenia 144 154 -0.3 -1.9% 7.1% 0.5%
Spain 2534 246.8 5.8 2.4% -2.6% 7.9%
Sweden 19.9 -3.4 -6.4 -215.7% -117.2% -0.1%
EU-27 4649.0 3132.7 -83.3 -2.6% -32.6%
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2.2 Emission and removal trends by gas

Table 2.4 and Figure 2.3 give an overview of the main trends in EU GHG emissions and removals for
19907 2022. In the EU the mostimportant GHG is COz2, accounting for 74 % of total EU emissions in
2022 including LULUCF. In 2022, CO2 emissions including LULUCF were 2 481 Mt, which was 32 %
below 1990 levels. Compared to 2021, CO2 emissions decreased by 3 %. During that period CHs and
N20 emissions decreased slightly more by 4%.

Table 2.4 Overview of EU GHG emissions and removals from 1990 to 2022 in COz2 equivalent

GREENHOUSE GAS EMISSIONS 1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2020 | 2021 | 2022

Net CO, emissions/removals 3635 3301 3275 3374| 3061| 2757 2368 2545| 2481
CO; emissions (without LULUCF) 3881| 3647| 3613| 3748| 3438| 3106| 2634| 2812| 2744
CH, 666 610 559 512 472 445 419 416 409
N2O 298 274 243 231 191 188 184 183 175
HFCs 13 21 42 63 84 83 66 63 60
PFCs 22 15 10 6 3 3 2 2 1
Unspecified mix of HFCs and PFCs 5 5 2 1 1 1 2 2 1
SFs 10 14 9 7 6 6 5 5 4
NFs3 0 0 0 0 0 0 0 0 0
Total (with net CO, emissions/removals) 4649| 4240 4141| 4194 3819 3482 3045 3216 3133
Total (without LULUCF) 4866 4558 4452| 4542 4170 3807| 3286 3457| 3369

Notes: CO; emissions include indirect CO

The largest key categories for CO2 emissions and removals (Table 2.5) have been reduced between
1990 and 2022 with the exception of 1.A.3.b Road transportation.

Table 2.5 CO2 emissions by large key categories: absolute and relative change 1990 to 2022 in CO2
equivalents (Mt) and their share in 2022 EU Total CO2 emissions

1990 (ki) | 2022 (k) | 2Psolute change| % change share 2022

GREENHOUSE GAS SOURCE CATEGORIES (Mt) (in Mt)

1.A.3.b - Road Transportation 609231 755844 147 24% 28%
1.A.1.b - Petroleum Refining 10703( 94956 -12] -11% 3%
2.A.1 - Cement Production 95237 67428 -28| -29% 2%
2.C.1.a - Steel Production 77597 48934 -29 -37% 29
1.A.4.a - Commercial/lnstitutional 165593 94655 -71] -43% 3%
1.A4.b - Residential 413579 262733 151 -36% 10%
1.A.2 - Manufacturing Industries and Construction 715764 389302 326 -46% 149%
1.A.l.a - Public Electricity and Heat Production 1227049 728984 498 -41% 27%
All other CO2 emissions 469692 301374 168, -36% 119%
Total CO2 3880771 2744214 -1137 -29.299 100.009

Note: Other is calculated by subtracting the presented categories from the sector total including LULUCF and international
aviation

CHa emissions account for 12 % of total EU GHG emissions in 2022 and decreased by 39 % since 1990
to 409 Mt CO2 equivalents in 2022 (Table 2.6). The two largest key categories are enteric fermentation
from cattle and anaerobic waste (Table 2.6). They account for 54 % of CH4 emissions in 2022.
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Table 2.6 shows that the main reasons for declining CH4 emissions were reductions in coal mining,
cattle population and natural gas operations.

Table 2.1 CHa4 emissions by large key categories: absolute and relative change 1990 to 2022 in CO2
equivalents (Mt) and their share in 2022 EU Total CH4 emissions

1990 (ki) | 2022 (ky) | 2PSolute change| % change share 2022
GREENHOUSE GAS SOURCE CATEGORIES (Mt (in Mt)
1.A.4 - Other Sectors 22869 16221 -7 -29% 49
3.A.2 - Enteric Fermentation - Sheep 23577 15895 -8 -33% 4%
3.B.1 - CH4 Emissions - Farming 54611 44849 -10 -18% 11%
5.D - Wastewater Treatment and Discharge - 36220 16172 20 55 29
Wastewater
5.A.1.a - Anaerobic - Waste 95625 64383 -31 -33% 16%
1.B.2.b - Natural Gas - Operation 46594 11994 -35 -74% 3%
3.A.1 - Enteric Fermentation - Cattle 201204 154727 -46 -23% 38%
1.B.1.a - Coal Mining and Handling - Operation 84974 24874 -60| -71% 6%
All other CH4 emissions 100353 59595 -41 -41% 15%
Total CH4 666029 408710 -257] -39% 1009

Note: Other is calculated by subtracting the presented categories from the sector total including LULUCF and international
aviation. Percentages are rounded and may lead to a sum higher or lower than 100%

N20 emissions are responsible for5 % of total EU GHG emissions and decreased by 41 % to 175Mt
COz2 equivalents in 2022 (Table 2.7). N20O emissions derive mainly from the agriculture sector. The two
largest key categories account forabout 64 % of N2O emissions in 2021 (Figure 2.10). Figure 2.9 shows
that the main reason forlarge N2O emission cuts were reductions in chemical industry and agricultural
soils.

Table 2.7 N20 emissions by large key categories: absolute and relative change 1990 to 2022 in CO:2
equivalents (Mt) and their share in 2022 EU Total N20 emissions

1990 (kt) | 2022 () | 3PSOlute change| % change share 2022
GREENHOUSE GAS SOURCE CATEGORIES (Mt) (in Mt)
3.D.1 - Agricultural Soils - Direct N2O Emissions Fr 249 509
Managed Soils 115139 87488 -28
3.D.2 - Agricultural Soils - Farming 31339 20739 -11 -34% 12%
3.B.2 - N20 and NMVOC Emissions - Farming 25645 17362 -8 -32% 10%
5.D - Wastewater Treatment and Discharge - 1 84 2%
Wastewater 7109 7683
1.A.3.b - Road Transportation 4734 7080 2 50% 4%
2.B - Chemical Industry 78749 3149 -7 -969 29
1.A.1.a - Public Electricity and Heat Production 5283 4842 ¢ -8% 3%
All other N20O emissions 30221 26814 -4 -119 15%
Total N2O 298218 175159 -123 -419 1009

Note: Other is calculated by subtracting the presented categories from the sector total including LULUCF and international
aviation
Percentages are rounded and may lead to a sum higher or lower than 100%

Fluorinated gas emissions account for 2% of total EU GHG emissions. In 2022, emissions amounted to
67 Mt CO2 equivalents, which was 36 % above 1990 levels (Table 2.8). Refrigeration and air
conditioning, the largest key category, accounts for 81 % of fluorinated gas emissions in 2022. The main
reason forthis 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 productionand as aerosol propellants). On the other hand, the sum of HFC emissions
from categories not presented individually in Table 2.8 decreased substantially.
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Table 2.8 F-Gases emissions by large key categories: absolute and relative change 1990 to 2022 in CO:2
equivalents (Mt) and their share in 2022 EU Total F-Gases emissions

1990 (ki) | 2022 (ky) | 2PSOlute change| % change share 2022

GREENHOUSE GAS SOURCE CATEGORIES (Mt) (in Mt)

2.F.1 - Refrigeration and Air conditioning - HFCs 5 54307 54 1164580% 819
2.F.3 - Fire Protection - HFCs 0 2351 2 NA 3%
2.F.4 - Aerosols - HFCs 1 1724 2 1176009 39
2.F.2 - Foam Blowing Agents - HFCs 0 1561 2 NA 2%
2.G.2 - SF6 and PFCs from Other Product Use - SF§ 4275 2367 -2 -45% 49
All other F-gas emissions 45272 5014 -40 -89% 7%
Total F-gases 49554 67323 18 36% 1009

Note: Other is calculated by subtracting the presented categories from the sector total including LULUCF and aviation
Percentages are rounded and may lead to a sum higher or lower than 100%

2.3 Emission and removal trends by sector

Table 2.9 gives an overview of EU emissions in the main source and sink categories for 19907 2022.

The mostimportant sector in terms of GHG emissions is energy (i.e. combustionand fugitive emissions),

which accounted for 77 % of total emissions including LULUCF in 2022. The second largest sectoris

agriculture (11 %), followed by industrial processes (9 %). The LULUCF sector accounted for -7 % of

the EUbds gross national total emissions (excluding LU
are included in the individual sector chapters (chapters 3-7) and chapter 9 on indirect CO2 emissions.

Table 2.9 Overview of EU GHG emissions (in million tonnes COz2 equivalent) in the main source and sink
categories for the period 1990 to 2022

GHG SOURCE AND SINK 1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2020 | 2021 | 2022
1. Energy 3741| 3516| 3449 3566| 3290 2961| 2486 2650 2602
2. Industrial Processes 450 430 414 429 364 342 306 318 289
3. Agriculture 483 417 408 387 375 383 380 376 366
4. Land-Use, Land-Use Change and Forestry -217| -317| -311| -348| -351| -325| -241| -241| -236
5. Waste 184 187 174 155 136 117 111 110 109
6. Other 0 0 0 0 0 0 0 0 0
indirect CO, emissions 8 7 6 6 5 4 4 4 4
Total (with net CO, emissions/removals) 4649 4240 4141| 4194 3819 3482 3045 3216/ 3133
Total (without LULUCF) 4866| 4558 4452 4542| 4170 3807| 3286 3457| 3369

2.4  Emission trends by Member State

Table26gi ves an overview of EU Member Statesd contributd.i
and international aviation for 19901 2022. Countries show large variations in GHG emission trends.
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Table 2.4 Overview of countries contributions to total EU GHG emissions, including LULUCF and including
indirect CO2 emissions from 1990 to 2022 in million tonnes CO2-equivalent

Member State 1990 1995 2000 2005 2010 2015 2020, 2021 2022
Austria 67.4 60.6 66.7 74.5 65.4 72.7 68.2 66.3 68.4
Belgium 142.9 151.3 147.2 143.6 133.2 118.4 107.0 109.9 103.1|
Bulgaria 81.0 54.8 40.2 46.0 47.4 52.4 38.3 44 4 48.9
Croatia 25.2 14.3 19.1] 22.0 21.4 19.1] 18.3 18.7 19.7
Cyprus 5.4 6.8 8.2 9.0 9.2 8.1 8.2 8.5 8.5
Czechia 192.5 149.6 143.0 141.7 133.9 122.2) 123.7 126.0 121.1)
Denmark 78.3 85.2 77.4 72.9 67.1 49.6 43.9 43.8 41.7
Estonia 35.0 15.1] 14.0 16.2 16.4 18.8 12.6 13.4 14.3
Finland 48.2 49.9 49.0 44.9 53.1] 41.8 42.3 51.1] 50.1]
France 521.2 508.5 522.0 496.9 469.5 417.3 368.1] 392.6 377.2
Germany 12834 11015 1036.2 995.9 926.5 891.3 737.§ 762.2 754.3
Greece 101.7 106.5 124.1) 133.2 115.8 91.8 70.7 73.0 72.9
Hungary 91.8 71.4 74.4 71.3 61.7 56.4 55.6 56.6 52.7
Ireland 60.2 65.9 75.2 77.4 68.0 65.5 63.9 66.4 64.6
Italy 518.7 513.1] 541.1] 561.9 482.7 400.6 351.6 386.5 391.8
Latvia 13.7 -2.2 -1.7 5.1 10.0 11.1] 11.3 12.9 15.1]
Lithuania 42.7 17.8 9.9 18.2 10.2 12.1] 14.0 14.7 12.6
Luxembourg 12.7 9.5 9.0 12.4 11.9 9.9 8.6 8.8 7.5
Malta 2.6 2.7 2.7 3.0 3.0 2.1 2.1 2.1 2.3
Netherlands 228.1] 237.1] 225.2 220.§ 219.9 200.4 168.9 171.5 158.4)
Poland 447 4 428.4 358.7 351.4 370.9 349.4 348.1] 375.5 344.9
Portugal 66.1 58.6 80.2 89.6 62.4 63.9 52.9 50.3 50.5
Romania 230.4 160.2 112.0 119.2) 89.8 68.5 62.5 67.4 63.5
Slovakia 64.6 441 40.0 46.4) 41.2 35.6 30.0 34.0 29.8
Slovenia 14.4 13.7 12.5 13.4 12.6 17.4 15.5 15.7 15.4
Spain 253.4 290.2) 339.7 391.7 308.6 286.8 224.2 241.0 246.8
Sweden 19.9 25.3 14.8 15.6 7.3 -1.1 -2.8 3.0 -3.4
EU-27 4649.00 4240 41407 41941 38189 34827 30451 3216.4 3132.7

The overall EU GHG emissiontrend is dominated by the largest emitters Germany (24 %), France, Italy
(12 % each) and Poland (11 %), accounting for over half of total EU GHG emissions in 2022. Germany,
France, Italy and Romania accounted for 64 % of EU emission reductions between 1990 and 2022.

The main reasons for the favourable trend in Germany were an increase in the efficiency of power and
heating plants and the economic restructuring of the
particularly in the iron and steel sector. Other important reasons include a reduction in the carbon

intensity of fossil fuels (with the switch from coal to gas), a strong increase in renewable energy use and

waste management measures that reduced the landfilling of organic waste.

Franceds emi $8&ibelaws1990 kvels in 2022. France achieved large reductions in N2O
emissions in the chemical industry; also emissions in the large energy-related categories were below
1990 levels in 2022. However, HFC emissions from electronics industry and product uses as substitutes
of ODS increased considerably between 1990 and 2022.
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I'talyds GHG e mi%shslowol®8 lewele in 80222 Iltalian emissions decreased significantly
since 2007 with a significant drop in 2009, which was mainly due to the economic crisis and reductions
in industrial output. Since 2010 emissions were decreasing continuously with one exemption in 2015.

Pol andbds GHG e n2D% below 1990 levels & 2022. The main factors for decreasing
emissions in Poland & as with other Member States 8 were 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.

2.5 Emission trends for indirect greenhouse gases and sulphur dioxide

Emissions of CO, NOx, NMVOC and SO:2 have to be reported to the UNFCCC Secretariat because they
influence climate change indirectly: CO, NOx 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
SO2 emissions in the EU between 1990 and 2022. All emissions were reduced significantly from 1990
levels.

Table 2.5 Overview of EU indirect GHG and SOz emissions for 19901 2022 (kt)

1990 [1995 |2000 | 2005 [2010 |2015 |2020 |2021 |2022

NOx 1360911678 102929692 | 7820 (6626 |5 015 (5080 | 4982

CO 55353 42 469 33 537 27 428 23 683 19 419 16 274 17 093 16 626

NMVOQ 15804| 12 779 10 755 9536 | 8288 | 7461 | 7 035 | 6 896 | 7 158
SG 2059513024 8161 (6492 |3739 (274516091702 |1748

62



3 ENERGY (CRTSECTOR1)

This chapter starts with an overview on emission trends in CRT Sector 1 Energy. For each EU key
category as well as other important subsector specific categories, overview tables are presented
including the countrieso

also, the reference approach, and international bunkers?2>,

3.1 Overview of sector

CRT Sector 1 Energy comprises of the three sectors Fuel combustion activities (1.A), Fugitive emissions
from fuels (1.B) and CO2 Transport and storage (1.C). The energy sector contributes 77% to total GHG
emissions and is the largest emitting sector in the EU. Total GHG emissions from this sector decreased
by 30 % from 3741 Mt in 1990 to 2602 Mt in 2022 (Figure 3.1). In 2022, emissions increased by 2 %
compared to 2021.

The most important energy-related gas is CO2 that makes up 80 % of the total EU greenhouse gas
emissions in 2022. CH4 of the energy sectoris responsible for2 % and N20 for 1 % of the total GHG
emissions.

Figure 3.1 CRT Sector 1 Energy: EU GHG emissionsin COz2 equivalents (kt) for 19901 2022

1e6 1. Energy Fuels Emissions [kt CO2 equivalent] Aggregate GHGs

40 Share in year

t-2 (2022) [%]
DEU (24.55%)
ITA (12.98%)
POL (12.27%)
FRA (10.62%)
ESP (8.53%)
NLD (4.54%)
CZE (3.38%)
BEL (2.94%)
ROU (2.88%)
GRC (2.09%)
Other (15.21%)
EU27 Total
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*The first 10 countries are sorted by their contribution to the total value for the last year in the NGIs. The other 17 reporting countries are lumped to “Other*,
2024 EU Greenhouse gas inventory. (c) European Environment Agency (EEA).

% The EU Greenhouse gas inventory data in this report was compiled using the September

2024

rel ease

c o ndf leveltandttrend. s chaptertintllelesc at egor

tool 6 developed by the UNFCCC Secretariat. However

there have been substantial difficulties in preparing and finalizing the EU GHG inventory tables, which are based on the

aggregation of emi ssions and removals from Member

of the oCI
due to r ema
Statesd GHG

improvements and additional releases of the ETF tools by the UNFCCC secretariat after the compilation of the EU GHG
inventory, reported data may differ from actual inventory data in some cases. The EU will provide additional information on
sector-specificissues affected by the ETF tool during the technical expert review. For more information, see also footnote 4 of
the executive summary.
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Table 1-1shows that CO2 emissions from source categories 1.A.1.a i Public Electricity and Heat
Production and 1.A.3.b T Road Transportation account for57% from the whole Sector 1. Substantial
decreases in absolute terms between 1990 and 2022 were reported in CO2 emissions from sectors
1.A.1.a7 Public Electricity and Heat Productionand 1.A.2 i Manufacturing Industries and Construction,
while CO2 emissions from sector 1.A.3.b i Road Transportation increased by 24% in the same period.

Table 3.1 Sector 1 Energy: Share and change of key source categories and all remaining categoriesin 1990 and

2022in the EU

1990 (kt) 2022 (ky | 2bsolutechangg % change | o o650

GREENHOUSE GAS SOURCE CATEGORIES (Mt) (in Mt)

1.A.3.b - Road Transportation - CO2 609231 755844 147| 24% 29%
1.A.1.b - Petroleum Refining - CO2 107030 94956 -12 -11% 4%
1.A.4.a - Commercial/Institutional - CO2 165593 94655 -71 -43% 4%
1.A.4.b - Residential - CO2 413579 262733 151 -36% 10%
1.A.2 - Manufacturing Industries and Construction - CQ2 715764 389307 326 -46% 15%
1.A.1.a - Public Electricity and Heat Production - CO2 1227049 728984 498 -41% 28%
All other Energy categories 502809 275595 227| -45% 11%
Total Energy 3741054 2602070 -1139 -30% 100%

The key categories in the energy sector are as follows:

1.A.1.a. Public electricity and
1.A.1.a. Public electricity and
1.A.1.a. Public electricity and
1.A.1.a. Public electricity and
1.A.1.a. Public electricity and

1.A.2.a. Iron and steel: Liquid

1.A.2.c. Chemicals: Gaseous

1.A.2.f. Non-metallic minerals
1.A.2.f. Non-metallic minerals
1.A.2.f. Non-metallic minerals
1.A.2.f. Non-metallic minerals

= =4 =4 4 - 8 -8 -4 -8 -8 -8 a8 -aa o CaCoa oA A oa e e g

heat production: Gaseous Fuels (COR
heat production: Liquid Fuels (COR
heat production: Other Fuels (COR
heat production: Peat (COR

heat production: Solid Fuels (COR

1.A.1.b. Petroleum refining: Gaseous Fuels (COR
1.A.1.b. Petroleum refining: Liquid Fuels (COR
1.A.1l.c. Manufacture of solid fuels and other energy industries: Gaseous Fuels (COR
1.A.1.c. Manufacture of solid fuels and other energy industries: Solid Fuels (COR
1.A.2.a. Iron and steel: Gaseous Fuels (COR

Fuels (COR

1.A.2.a. Iron and steel: Solid Fuels (COR
1.A.2.b. Non-ferrous metals: Gaseous Fuels (COR

Fuels (COBR

1.A.2.c. Chemicals: Liquid Fuels (COR

1.A.2.c. Chemicals: Solid Fuels (COR

1.A.2.d. Pulp, paper and print: Gaseous Fuels (COR

1.A.2.d. Pulp, paper and print: Liquid Fuels (COR

1.A.2.d. Pulp, paper and print: Solid Fuels (COR

1.A.2.e. Food processing, beverages and tobacco: Gaseous Fuels (COR
1.A.2.e. Food processing, beverages and tobacco: Liquid Fuels (COR
1.A.2.e. Food processing, beverages and tobacco: Solid Fuels (COR

. Gaseous Fuels (COR
: Liquid Fuels (COR

. Other Fuels (COR

: Solid Fuels (COR

1.A.2.g. Other: Gaseous Fuels (COR
1.A.2.g. Other: Liquid Fuels (COR
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1.A.2.g. Other: Other Fuels (COR

1.A.2.g. Other: Solid Fuels (COR

1.A.3.a. Domestic aviation: Jet Kerosene (COR
1.A.3.b. Road transportation: Diesel Oil (COR

1.A.3.b. Road transportation: Diesel Oil (NFO)

1.A.3.b. Road transportation: Gaseous Fuels (COR
1.A.3.b. Road transportation: Gasoline (CH}Y

1.A.3.b. Road transportation: Gasoline (COR

1.A.3.b. Road transportation: Liquefied Petroleum Gases (LPG) (COR
1.A.3.c. Railways: Liquid Fuels (COR

1.A.3.d. Domestic navigation: Gas/Diesel Oil (COR
1.A.3.d. Domestic navigation: Residual Fuel Oil (COR
1.A.4.a. Commercial/institutional: Gaseous Fuels (COR
1.A.4.a. Commercial/institutional: Liquid Fuels (COR
1.A.4.a. Commercial/institutional: Other Fuels (COR
1.A.4.a. Commercial/institutional: Solid Fuels (COR
1.A.4.b. Residential: Biomass (CHWY

1.A.4.b. Residential: Gaseous Fuels (COR

1.A.4.b. Residential: Liquid Fuels (COR

1.A.4.b. Residential: Solid Fuels (CH}Y

1.A.4.b. Residential: Solid Fuels (COR

1.A.4.c. Agriculture/forestry/fishing: Gaseous Fuels (COR
1.A.4.c. Agriculture/forestry/fishing: Liquid Fuels (COR
1.A.4.c. Agriculture/forestry/fishing: Solid Fuels (COR
1.A.5.a Stationary: Liquid Fuels (COR

1.A.5.a Stationary: Solid Fuels (COR

1.A.5.b Mobile: Liquid Fuels (COR

1.B.1.a. Coal mining and handling: no classification (CHW
1.B.2.a. Oil: no classification (CHY

1.B.2.a. Qil: no classification (COR

1.B.2.b. Natural gas: no classification (CH}Y

=4 =4 =4 4 -4 -4 8 - -8 8 - -a a8 s Coa A CaCs Ao oa s s e g

3.2 Comparison between the sectoral approach and the reference approach

The IPCC reference approach for CO2 from fossil fuels for the EU is based on Eurostat energy data
(Eurostat database, February 2023) forapparent consumptionincluded in CRF table 1A(b) and data
from MS CRF submissions for CRF table 1A(d). The reason for using Eurostat data in CRF table 1A(b)
is that Eurostat provides a coherent data set for all Member States for apparent consumption in TJ
whereas in the CRF submissions some MS use TJ and other MS use kt. Up to 2017 also for CRF table
1A(d) we used apparent consumption from Eurostat. The reason for having used Eurostat data in CRF
table 1A(d) for many years was that also for non-energy use of fuels Eurostat provided a coherent data
set forall EU Member States. The drawback of Eurostat data was that the definition of non-energy use
of fuels in energy statistics is narrower than the definition in the IPCC guidelines because fuels used as
reductants are not classified as non-energy use of fuels in energy statistics. In addition, Member States
may use other data than the energy balance for compiling the non-energy use data (e.g. EU ETS data,
environmental reporting of companies, etc.). Therefore, the EU decided to change the reporting in CRF
table 1A(d) and calculate all data as the sum of respective MS data. The drawback of this approach s
that Member States may use different allocation of energy use and non-energy use of fuels (e.g. iniron
and steel) depending on the allocation in the sectoral approach.
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Energy statistics are submitted to Eurostat by Member States on an annual basis with the five joint
Eurostat/IEA/UNECE questionnaires on solid fuels, oil, natural gas, electricity and heat, and renewables
and wastes. On the basis of this information Eurostat provides the annual energy balances which can
be used forthe estimation of CO2 emissions from fossil fuels by Member State and for the EU as a
whole.

The Eurostat dataforthe EU IPCC reference approach includes activity data and net calorific values as
available in the Eurostat database. For the calculation of CO2 emissions, the IPCC default carbon
emission factors are used.

The IPCC reference approach method at EU level is a three-step process.

1 The Energy Statistics Regulation (Regulation EC/1099/2008) is the basis for MS reporting of

energy data to Eurostat as well as the basis
of the EU Member States, annual data on energy production, imports, exports, international
bunkers and stock changes by fuel ar e

http://ec.europa.eu/eurostat/data/database The energy data used forthe Reference Approach
in the EU 2023 inventory submission, and reported in table 1.A(b), corresponds to the sum of
the EU Member States.

T The energy data in Eur ost &d it snassl artvalma sints ar @mn
Terajoules. The latter is based on the calorific values reported by MS in the energy
guestionnaires, on a net basis. Table 1.A(b) was reported in Terajoules. The data was
downloaded in February 2023.

I The carbon emission factors are those from the IPCC 2006 Guidelines http://www.ipcc-
nggip.iges.or.jp/public/2006gl/vol2.html

1 The carbonexcluded from table 1.A(b) is fully consistent with the dataincluded in table 1.A(d).

1 Eurostat data is not used fortable 1.A(d). Instead we use the sum of the Member States CRF
data because the definition of Eurostat non-energy use of fuels is narrower than in the IPCC
guidelines and because the reporting in column | is closely linked to the inventories in IPPU
sectors.

9 The fractions of carbon oxidised reported intable 1.A(b) are the default 2006 IPCC factors of 1,
thus assuming complete oxidation of emissions.

CRF table 1A(c) compares EU CO2 emissions calculated with the IPCC reference approach and the
sectoral approach (Table 3.108). The percentage differences for both energy consumption and CO2
emissions are very similar to previous submissions.

Table 3.2 Comparison ofreference approach and sectoral approach for EU

[1. Energyl[1.AC Comparison of CO2

Emissions from Fuel Combustion] Unit 1990 2000 2010 2015 2020 2021 2022
Fuel consumption
Sectoral approach PJ 44 444 43 283 42 418 37 888 33z 35 322 34 493

Apparent energy consumption (excluding

non-energy use, reductants and feedstocks) | pyJ 44 005 42 407 41833 36 643 32900 34 964| 33646
Energy consumption difference %% -1.0 -20 -14 -33 -1,0 -1.0 -25
C0O2 emissions

Reference approach kt| 3446001 3186408| 23080726 2734951 2344 407| 2512 880| 2 440 396
Sectoral approach kt| 3516207 3279302| 2147837 2830212| 2379 555| 2 541 659| 2 497 417
Difference %% =20 -28 =21 -34 -1,5 -1,1 23

Table 3.118 provides an overview forEU-27 ondifferences between the Eurostat and national reference
approach for apparent consumptionin TJ for2022. The main reasons for minor diverging energy data
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are the use of different calorific values and differences in the basic energy balance data reported by
Member States to Eurostat (in the joint questionnaires) and to the Commission and the UNFCCC (in the

CRF tables).
Table 3.3 Comparison between Eurostatand national reference approach for apparentconsumptionfor EU for
2022 (CRF1.A)%
Total gaseous Total liquid Total solid
Eurostat TJ Cri TJ Difference %| Eurostat TJ Crf TJ Difference %| Eurostat TJ CrfTJ Difference %
EU-27 12 504 574 12 503 859 0,0%| 18542207| 18486 797 -0,3%| 7028967 6986244 -0,6%

3.3 International aviation (aviation bunkers) and international navigation

(marine bunkers) (EU)

International bunker emissions include emissions from aviation and marine bunkers reported under CRT
category 1.D.1. The EU emissions are derived as the sum of the international bunker emissions of the
countries?’. Between 1990 and 2022, total greenhouse gas emissions from international bunkers
increased by 53 % in the EU. CO2 emissions from marine bunkers accounted for 54 % of total
greenhouse gas emissions frominternational bunkers in 2022, while from aviation bunkers 45 % (Figure

3.200).

Figure 3.2 1D1 International bunkers: Greenhouse gas emissions (in Mt of CO2z equ.)

1.D.1. International bunkers
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2024 EU Greenhouse gas inventory. (c) European Environment Agency (EEA).

~ 1.D.1. International bunkers

26 Minus means that Member State-based estimates are lowerthan the Eurostat-based estimates.

specifically, what is considered

as Ointernational bunker
perspective ofthe EU. Hence, the EU emissions are derived as the exact sum of emissions reported by the MS.
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3.3.1 International Aviation (1D1a) (EU)

This mobile source category includes emissions from civil international aviation, i.e. passenger and
freight activity of flights having their origin and destination (O-D) in different countries. The main fuel
used is jet kerosene, while the use of aviation gasoline is almost negligible.

CO2 emissions from 1Dla International Aviation

CO2 emissions from international aviation accounted for 3 % of total GHG emissions in EU, 2022
(including indirect CO2, with LULUCF and international aviation). Considering only international aviation,
CO2 accounted for 99.2 % of total GHG emissions from international aviation in EU, 2022.

The time series of CO2 emissions and activity data from 1D1a International aviation, years 1990-2022,
are shown in Figure 3.201

Figure 3.3 1D1lalnternational Aviation: CO2 emissions (in kt) and activity data (in TJ)
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Table 3.119 shows the CO2 emissions per country and at EU level (in kt), share of each country in EU
(%), and change between years for international aviation. Between 1990 and 2022, CO2 emissions from

international aviation increased by 101 % in the EU, while between 2021 and 2022 the corresponding
change was 57 % increase.
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Table 3.4 1D1laInternational Aviation bunkers: COz2emissions per country (in kt), share in EU (%), and change

between years
COF Emissions in kt CO2 equiv. Shar;'” BUI Change 1990-2022 | Change 2021-2022
Member State Emissions | ki CO2 Kl CO2
1990 2021 2022 . _ % . %
in 2022 equiv. equiv.
Austria 880 1228 1967 1.8% 1087 123% 739 60%
Belgium 3125 4535 5 257 4.8% 2132 68% 722 16%
Bulgaria 713 489 594 0.5% -119 -17% 105 21%
Croatia 497 298 564 0.5% 68 14% 266 89%
Cyprus 718 555 788 0.7% 70 10% 233 42%
Czechia 670 466 806 0.7% 137 20% 340 73%
Denmark 1763 1261 2 169 2.0% 405 23% 908 72%
Estonia 107 129 172 0.2% 65 61% 43 33%
Finland 1008 824 1630 1.5% 622 62% 805 98%
France 9378 8973] 13957 12.8% 4579 49% 4 984 56%
Germany 12026] 18167] 27184 25.0%| 15 158 126% 9017 50%
Greece 2 475 2512 3942 3.6% 1467 59% 1430 57%
Hungary 504 375 791 0.7% 286 57% 416 111%
Ireland 1073 1315 3023 2.8% 1950 182% 1708 130%
Italy 4285 4961 9107 8.4% 4823 113% 4146 84%
Latvia 221 239 434 0.4% 213 96% 195 82%
Lithuania 399 185 305 0.3% 94 -24% 119 64%
Luxembourg 394 1867 1938 1.8% 1543 391% 71 4%
Malta 197 247 382 0.4% 185 94% 135 55%
Netherlands 4604 7 292 9543 8.8% 4939 107% 2 250 31%
Poland 640 1724 2903 2.7% 2 263 354% 1179 68%
Portugal 1533 1996 4166 3.8% 2633 172% 2170 109%
Romania 790 246 274 0.3% 516 -65% 28 11%
Slovakia 67 65 131 0.1% 64 95% 65 100%
Slovenia 49 27 61 0.1% 12 25% 34 128%
Spain 4741 8256] 14974 13.8%| 10233 216% 6718 81%
Sweden 1335 986 1803 1.7% 468 35% 817 83%
EU-27 54191 69219] 108864 100%| 54 673 101%| 39 646 57%

Note: Highlighted cells mark the three Member States with highest share in the EU sector total (yellow), highest
decrease (green) and highest increase (red) in the respective period

1Dla International Aviation i Jet Kerosene (CO32)

CO2 emissions from jet kerosene accounted for 99.2 % of total GHG emissions from international
aviation in 2022.

Figure 3.3 shows the time series of CO2 emissions in EU from international aviation 1 jet kerosene and
the highest shares of countries. Figure 3.4 shows the COz2 implied emission factor (IEF) in EU and per
country (in t/TJ). From the latter it is observed that the CO2 IEF at EU level is almost constant over the
years at 72.5 t/TJ.
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Figure 3.3 1Dlalnternational Aviationi Jet Kerosene: Time series of CO2 emissionsin EU and highestshares
of countries
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Figure 3.4: 1D1a International Aviation - Jet Kerosene: COz Implied Emission Factor (IEF) in EU and per
country (int/TJ)
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2024 EU GHG Inventory (c) European Environment Agency.
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3.3.2 International Navigation (1D1b) (EU)

This mobile source category includes emissions from international waterborne transport, i.e. passenger
and freight activity of trips having their origin and destination (O-D) in different countries. The main fuel
used is residual fuel oil, followed by gas/diesel oil. Fishing vessels are excluded and they are reported
separately under category 1A4ciii (Other sectors i Fishing).

CO2 emissions from 1D1b International Navigation

CO2 emissions from international navigation accounted for 4 % of total GHG emissions in EU, 2022
(including indirect COz2, with LULUCF and international aviation). Considering only international
navigation, CO2 accounted for 98.9 % of total GHG emissions from international navigation in EU, 2022.

The time series of CO2 emissions and activity data from 1D1b International navigation, years 1990-
2022, are shown in Figure 3.202.

Figure 3.4 1D1b International Navigation: CO2 emissions (in kt) and activity data (in TJ)
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Table 3.120 shows the CO2 emissions per country and at EU level (in kt), share of each country in EU
(%), and change between years forinternational navigation. Between 1990 and 2022, CO2 emissions
from international navigation increased by 28 % in the EU, while between 2021 and 2022 the
corresponding change was 3 % increase.
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Table 3.5

1D1b International Navigation: CO2 emissions per country (in kt), share in EU (%), and change

between years
COF Emissions in kt CO2 equiv. Shar;'” BUI Change 1990-2022 | Change 2021-2022
Member State Emissions | ki CO2 Kl CO2
1990 2021 2022 . . % . %
in 2022 equiv. equiv.

Austria 46 39 32 0.0% -14 -30% -7 -17%
Belgium 13 313 24 041 24 572 19.0% 11 260 85% 531 2%
Bulgaria 183 265 211 0.2% 29 16% -53 -20%
Croatia 147 74 59 0.0% -88 -60% -15 -20%
Cyprus 183 800 910 0.7% 727 398% 109 14%
Czechia NO NO NO - - - - -
Denmark 3014 1368 1554 1.2% -1 460 -48% 185 14%
Estonia 573 941 937 0.7% 364 64% -4 0%
Finland 1832 877 1058 0.8% -774 -42% 181 21%
France 8 018 3565 3809 2.9% -4 209 -52% 243 7%
Germany 6917 3713 3988 3.1% -2 930 -42% 275 7%
Greece 8 106 5 925 6 376 4.9% -1 730 -21% 451 8%
Hungary NE,NO NE,NO NE,NO - - - - -
Ireland 57 533 403 0.3% 346 609% -130 -24%
Italy 4280 5 633 4230 3.3% -50 -1% -1 404 -25%
Latvia 1515 650 347 0.3% -1168 -77% -303 -47%
Lithuania 302 593 485 0.4% 183 61% -108 -18%
Luxembourg 0 0 0 0.0% 0 -73% 0 54%
Malta 895 6 231 6 826 5.3% 5931 663% 595 10%
Netherlands 34944 35984 35 640 27.6% 696 2% -344 -1%
Poland 1265 1092 854 0.7% -412 -33% -238 -22%
Portugal 1400 2148 2224 1.7% 824 59% 77 4%
Romania NO 104 52 0.0% 52 b -52 -50%
Slovakia 65 17 17 0.0% -47 -73% 0 2%
Slovenia NA,NO 242 NO - - - -242 -100%
Spain 11 587 23 500 27 671 21.4% 16 084 139% 4171 18%
Sweden 2333 7 358 6 932 5.4% 4 598 197% -427 -6%
EU-27 100 974 125695| 129 188 100% 28 214 28% 3493 3%
Note: Highlighted cells mark the three Member States with highest share in the EU sector total (yellow), highest

decrease (green) and highest increase (red) in the respective period

1D1b International Navigation i Residual Fuel Oil (COy)

CO2 emissions from residual fuel oil accounted for 74 % of total GHG emissions from international

navigation in 2022.

Figure 3.203 shows the time series of COz2 emissions in EU from international navigation i residual fuel
oil and the highest shares of countries. Figure 3.204 shows the CO2 implied emission factor (IEF) in EU
and per country (in t/TJ). From the latter it is observed that the CO2 IEF at EU level is almost constant
over the years at 77.6 t/TJ.
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Figure3.51D1b International NavigatiogResidual Fuel Oil: Time serie€&f emissions in EU and highest shares of countries
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Figure3.6 1D1b International Navigatiog Residual Fuel OQ Implied Emission Factor (IEF) in EU and per country
(int/TJ)
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Boxplots showing variability of IEF. Red line = EU-27 IEF.
2024 EU GHG Inventory (c) European Environment Agency.
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1D1b International Navigation i Gas/Diesel Oil (CO>)

CO2 emissions from gas/diesel oil accounted for 25 % of total GHG emissions from international
navigation in 2022.

Figure 3.205 shows the time series of CO2 emissions in EU from international navigation i gas/diesel
oil and the highest shares of countries. Figure 3.9 shows the CO2 implied emission factor (IEF) in EU
and per country (in t/TJ). From the latter it is observed that the CO2z IEF at EU level is almost constant
over the years at 74 t/TJ, with a slight decrease approximately at 73.8 t/TJ.

Figure3.71D1b International NavigatiogGas/Diesel Oil: Time serieG® emissions in EU and highest shares of countries
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Figure 3.9: 1D1b International Navigationi Gas/Diesel Oil: CO2 Implied Emission Factor (IEF) in EU and per
country (int/TJ)
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Boxplots showing variability of IEF. Red line = EU-27 IEF.
2024 EU GHG Inventory (c) European Environment Agency.

3.4 Feedstocks and non-energy use of fuels

According to the 2006 IPCC guidelines non non-energy fuels is divided into three categories:

(1) Raw materials forthe chemical industry (Feedstocks). These fossil fuels are used in particular
in the production of organic compounds and to a lesser extent in the production of inorganic
chemicals (e.g. ammonia) and their derivatives. For organic substances, normally part of the
carbon contained in the feedstock remains largely stored in these products. Typical examples
of raw materials are feedstocks forthe petrochemical industry (naphtha), natural gas, or different
types of oils (e.g. the production of hydrogen for the subsequent production of ammonia by
partial oxidation).

(2) Reductants. Carbon is used as a reductant in metallurgy and inorganic technologies. Unlike the
previous case, here when using fossil fuel as reductant only a very small amount of carbon
remains fixed in the products for a longer time and the larger part of the carbon is oxidized
during the reduction process. Metallurgical coke is a typical reductant.

(3) Non-energy products. Non-energy products are materials derived fromfuels inrefineries or coke
plants which, unlike the previous two cases, are used directly for their conventional physical
properties, specifically as lubricants (lubricating oils and petrolatum), diluents and solvents,
bitumen (for covering roads and roofs) and paraffin. Emissions of CO2 and other GHG occur
only to a limited extent in the IPPU category (e.g. during the oxidationof lubricants and paraffin).
Substantial emissions occur during their recovery and during disposal by incineration (in the
sector Energy and in Waste).

The non-energy use of fuels is reported in CRF table 1.A(d). The purpose of CRF table 1A(d) is twofold:
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(1) The table should make transparent the amount of carbon from non-energy use of fuels that is
subtracted from the carbon included in all fuels (both energy and non-energy use) in order to
make a meaningful comparison between sectoral and reference approach.

(2) The table should make transparent in which categories other than Energy CO2 emissions from
non-energy use of fuels are included in the inventory (mostly IPPU). Therefore, the table serves
as a basis for consistency checks with the IPPU sector reporting.

Table 3.6 shows the fuels that were used forthe purpose of non-energy use in the EU in 2022. All data
in CRF table 1A(d) is calculated as the sum of respective MS data. It shows that 73 % of non-energy
use of fuels are liquid fuels with naphta, bitumen and LPG showing the largest contributionto NEU of
liquid fuels. Naphta and LPG are mainly used as feedstock in the petrochemical industry. Bitumen is
mainly used in the construction industry. Natural gas accounts for 11 % of non-energy use of fuels and
is mainly used forfeedstock in ammonia production. Coke oven / gas coke accounts for 11 % of NEU
of fuels and is mainly used as reductant in the metal ind ustry.

Table 3.6 Fuel quantity for non-energy use in TJ and % for the EU for 2022

Fuel T) %
Liquid fossil |Primary fuels |Crude oil 526 0,01%
Natural gas liquids 62 697 1,4%
Gasoline 116 320 2,628%
let kerosene NO 0,0%
Other kerosene 1106 0,03%
Gas/diesel oil 97 987 2,2%
Residual fuel oil 53 843 1,2%
Liquefied petroleum gases (LPG) 428 644 9,7%
Ethane 31725 0,7%
Naphtha 1457 229 32,9%
Bitumen 519 812 11,7%
Lubricants 154 966 3,5%
Petroleum coke 35891 0,8%
Refinery feedstocks 12 523 0,3%
Other oil 243 243 5,5%
Other liquid fossil 7 157 0,2%
Liquid fossil totals 3223670 72,8%
Solid fossil Primary fuels |Anthracite 19 041 0,4%
Coking coal 49 099 1,1%
Other bituminous coal 108 974 2,5%
Sub-bituminous coal 5189 0,1%
Lignite 315 0,01%
Oil shale and tar sand 7748 0,2%
Coke oven/gas coke 490 891 11,1%
Coal tar 23 480 0,5%
Solid fossil totals 704 738 15,9%
Gaseous fossil Natural gas (dry) 496 978 11,2%
Gaseous fossil totals 496 978 11,2%
Waste (non-biomass fraction) 512 0,01%
Total | | 4425 386 100,0%

Table 3.7 shows the associated CO2 emissions from the NEU reported in the inventory forthe year
2022. It shows that 50 % of the CO2 emissions stem from solid fuels, 26 % from liquid fuels and 25 %
from natural gas. It has to be noted that the reporting in CRF table 1A(d) is still not fully coherent and
work is ongoing between the EU and its Member States in order to improve the reporting in this table.
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Table 3.7 CO2 emissions from the NEU reported in the inventory kt CO2 and % for the EU for 2022

Fuel kt %
Liquid fossil  |Primary fuels |Crude oil 12 0,01%
Other kerosene 0,0 0,0000%
Gas/diesel oil 7 0,01%
Residual fuel oil 1 0,0%
Liquefied petroleum gases (LPG) 2 695 3,0%
Ethane 317 0,4%
Naphtha 11 144 12,5%
Bitumen 1877 2,1%
Lubricants 2130 2,4%
Petroleum coke 1783 2,0%
Other oil 2 690 3,0%
Other liquid fossil 266 0,3%
Liquid fossil totals 22922 25,7%
Solid fossil Primary fuels [Anthracite 10 222 11,5%
Coking coal 3436 3,9%
Other bituminous coal 6310 7,1%
Sub-bituminous Coal 482 0,5%
Coke oven/gas coke 23779 26,7%
Coal tar 15 0,0%
Solid fossil totals 44 248 49,6%
Gaseous fossil Natural gas (dry) 22031 24,7%
Gaseous fossil totals 22 031 24,7%
Waste (non-biomass fraction) 111 0,1%
Total | | 89 202 100,0%

Table 3.8 shows the recalculations of non-energy use of fuels for the year 2021. The main reason for
recalculations is a recalculation for non-energy use of gasoline by Germany. Other reasons for
recalculations are revisions in the energy balance. Across all fuels recalculations were at +3 %.
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Table 3.8 Recalculations of fuel quantity for non-energy use of fuels for the inventory year 2021 submitted in
2023 and 2024
ACTIVITY DATA AND RELATED INFORMATION
FUEL TYPE Fuel quantity for NEU
(In Difference in TJ Difference in %
2023 2024
Liqudfossil  |piay fuels  |Crude oil 382 382 0 0%
fossil Orimulsion [E.NO IENO 0 -
Natural gas liquids 60 000 60 023 23 0%
Secondary fuels| Gasoline 1500 125373 123 473 6499%
Jet kerosene NO 0 0 -
Other kerosene 1335 1319 -16 -1%
Shale oil NO NO 0 R
Gas/diesel oil 123 657 123 348 -309 0%
Residnal fuel oil 51964 51748 216 0%
Liquefied pefroleum gases (LPG) 448 490 455 631 7141 2%
Ethane 36 276 36276 0 0%
Naphtha 1 686 532 1 686 551 19 0%
Bitumen 567 401 575 633 §232 1%
Lubricants 169 632 173 109 3477 2%
Petroleum coke 49 264 48073 -1191 -2%
Refinery feedstocks 67338 6735 0 0%
Other oil 247 866 257 056 9190 4%
Other liquid fossil 7684 7689 4 0%
Liquid fossil totals 3459117 3608 944 149 827 4%
Solidfossil  |Primary fuels | Anthracite 18910 18 877 33 0%
Coking coal 58 942 58 951 9 0%
Other bituminous coal 131053 131014 -38 0%
Sub-bituminous Coal 8 689 2 689 0 _
Lignite 256 236 0 0%
Qil shale and tar sand 7687 7687 0 0%
Secondary firel

SEELTY S|BKB and patent fuel NANO NANO 0 R
Coke oven/gas coke 527896 532083 4188 1%
Coal tar"” 24913 25 141 227 1%
Other solid fossil 0 -
Other 0 -
Solid fossil totals 778 346 782 699 4352 1%
Gaseous fossil S s () 691 769 688 975 2793 0%
Other gaseous fossil NANO NANO 0 -
Gaseous fossil totals 691 769 688 975 -2793 0%
Waste (non-biomass fraction) 317 517 0 0%
Other fossil fuels NANO NA,NO 0 -
Other fossil fuels totals NANO NANO 0 -
Total fossil fuels 4929232 5080 618 151 386 3%
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3.5 Source categories

3.5.1 Energy Industries (CRT Source Category 1.A.1)

Energy Industries (CRT 1.A.1) comprises emissions from fuels combusted by the fuel extraction or
energy-producing industries and is subdivided in three categories: Public electricity and heat production
(CRT 1.A.l1.a), Petroleum-refining (CRT 1.A.1.b), and Manufacture of solid fuels and other energy
industries (CRT 1.A.l1.c). Each category is described in its own chapter.

Table 3.1 shows the nine key categories of sector 1.A.1, including information on whether the reasons
for this categorization lie in their emission trend and/or level. Furthermore, it entails information on the
share of higher tier methods used by the countries. In sector 1.A.1.a Germany, Poland and Iltaly have
mainly been influencing this share of higher tier methods because of their weight of emissions. The
same applies for Italy, Germany and Spain in sector 1.A.1.b and Germany, Italy and Czechia in sector
1.A.lc.

Many countries are using country specific information from the EU ETS and apply default emission
factors for emissions that are not covered by the EU ETS. Similarly, countries may use country specific
emission factors for the most common fuels and use default emission factors for fuels of minor
importance. Therefore, countries might use apparently contradicting information such as "T1, T2" for
Methods used and "CS, D" for Emission Factors applied. In such cases we assumed, that 90 % of
emissions are calculated using a higher tier method and 10 % of emissions are calculated using the tier
1 method. When countries have reported country specific methods and emission factors it has been
assumed, that a higher tier method has been used.

Table3.9: Key source tegories for level and trend analyses and share of MS emissions using higher tier methods in sector 1.A.1

kt COz2equ. Level share of

Sourcecategory gas Trend ; -

9onve 1990 2022 1990 | 2022 | higher Tier
1.A.1.a. Public electricity and heat production: Gaseous Fuels (COB | 107683 | 187917 | T L L 99.0 %
1.A.1.a. Public electricity and heat production: Liquid Fuels (COB 156347 | 26264 | T L L 95.3 %
1.A.1.a. Public electricity and heat production: Other Fuels (COR 10453 36978 | T L L 95.6 %
1.A.1.a. Public electricity and heat production: Peat (COB 9164 3733 T L 0 99.2 %
1.A.1.a. Public electricity and heat production: Solid Fuels (COR 943403 [ 474092 T L L 96.4 %
1.A.1.b. Petroleumrefining: Gaseous Fuels (COR 5345 15019 (T 0 L 98.5%
1.A.1.b. Petroleum refining: Liguid Fuels (COF) 97131 79606 | T L L 97.4 %
1.A.1.c. Manufacture of solid fuels and other energy industries:
Gaseous Fuels (COR) 8199 7309 0 L L 95.6 %
1.A.1.c. Manufacture of solid fuelsand other energy industries: Solid
Fuels (COR 88816 22081 [T L L 96.4 %
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Figure 3.4 shows the trends in emissionsin Energy Industries forthe EU between 1990 and 2022, which
was mainly dominated by CO2 emissions from public electricity and heat production. Carbon dioxide
from 1.A.1.a currently represents about 85 % of greenhouse gas emissions in 1.A.1 in 1990 (i.e.
including methane and nitrous oxide) and around 84 % in 2022.

Total greenhouse gas emissions from 1.A.1 decreased by 40%, between 1990 and 2022. This was
mainly due to a decrease of COz2eq emission from Public Electricity and Heat Production (- 495 Mt

COz2eq) followed by -69.8 Mt CO2eq of the manufacturing of solid fuels and -8.8 Mt CO2eq from
petroleum refining.

The decrease in fuel consumption since 2006 can be explained by the continuing effects of the economic
downturn, the increased use of renewables, but also by enhanced energy efficiency in the newer EU
Member States as well as mild winters. The reduction is particularly visible between 2019 and 2020 due
to the COVID pandemic situation. Consumptions and emissions have increased again since 2021 but
remain lower than the 2019 levels.

Figure 3.8 1.A.1 Energy Industries: Total GHG, emission trends and Activity Data
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Table 3.2 breaks down the information by country. Between 1990 and 2022, greenhouse gas emissions
from energy industries increased in two countries and fell in 25. The change in the EU was a net
decrease of about 578.8 Mt COz2eq or 40.1% in 32 years. The table shows the emissions of GHG, N20
and CH4 separately expressed in CO2eq. The latter two greenhouse gases only contribute a very small
part (combined approximately 1 %) of the total emissions in energy industries.

Table3.10 1. A. 1 Energy industr i esCOGmOuandiCHi4emissibnscont ri but
GHG emissions in kt CO2 . . N20O emissions in kt CO2 CH4 emissions in kt CO2
Member State equivalents CleR s i (¢ equivalents equivalents
1990 2022 1990 2022 1990 2022 1990 2022

Austria 14 008 8 476 13 961 8 364 37 85 9 28
Belgium 29 728 18 501 29 547 18 368 159 98 22 36
Bulgaria 36 526 27 021 36 401 26 872 111 120 15 28
Croatia 7087 4106 7066 4063 15 29 6 15
Cyprus 1767 3115 1761 3105 4 7 2 4
Czechia 56 830 42770 56 594 42537 218 192 19 41
Denmark 26 249 8197 26 156 8020 76 68 17 109
Estonia 28 285 8426 28 269 8380 13 29 3 18
Finland 18 958 12 911 18 843 12 645 104 230 11 36
France 66 302 40043 65 821 39 778 399 201 83 64
Germany 431083 252 073 427 953 247 455 2816 1817 314 2800
Greece 43238 24735 43 094 24 682 129 40 16 13
Hungary 20 866 10 744 20 796 10 671 60 45 11 27
Ireland 11216 9989 11145 9874 64 103 7 12
Italy 137 620 94 871 136 941 94 410 425 332 254 130
Latvia 6317 999 6 302 955 10 25 5 20
Lithuania 13552 2530 13522 2461 18 38 11 30
Luxembourg 35 232 32 225 1 4 1 3
Malta 1765 797 1759 796 5 0 1 0
Netherlands 53 356 45 328 53 147 44 953 132 250 77 125
Poland 235 229 152 691 234 294 152 029 905 631 30 31
Portugal 16 415 8372 16 366 8 252 43 108 7 13
Romania 71 655 18 072 71 448 17 997 164 61 43 14
Slovakia 19 077 6 407 19 010 6 366 57 26 9 16
Slovenia 6 374 3416 6 349 3397 23 15 2 4
Spain 78 851 53 163 78 541 52 553 257 539 53 71
Sweden 9858 5416 9746 5190 929 173 12 52
EU-27 1442 247 863 402 1434 862 854 395 6343 5 268 1042 3739
Abbreviations are explained int he Chapter 6Units and abbreviations?d

Public heat and electricity production is the main source of emissions from energy industries.
Furthermore, it is the largest source category in the EU greenhouse gas inventory. Differences in the
intensity of greenhouse gas emissions of heat and electricity production between the countries are to a
large extent explained by the mix of fuels ortechnologies, which are used. Some countries rely more on
coal than ongas. At the EU level, 39.1 % of the fuel used in energy industries come from solid fuels. its
contributionhas been declining in favour of the relatively cleaner natural gas, with about 30.0 % in 2022.
However, solid fuels represent the first source of energy in 2022. Biomass has been constantly
increasing with a share of 14.4 % in 2022, constant since 2021.

The contribution of the MS can be seen in Figure 3.5.
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Figure 3.9 1.A.1 Energy Industries, all fuels: Emission trend and share for CO2

166 1.A.1. Energy industries Fossil fuels Emissions [kt] CO2

Share in year
t-2 (2022) [%]
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“The first 10 countries are sorted by their contribution to the total value for the last year in the NGIs. The other 17 reporting countries are lumped to "Other",
2024 EU Greenhouse gas inventary. (c) European Environment Agency (EEA).

3.5.1.1 Public Electricity and Heat Production (1.A.1.a) (EV)

According to the 2006 IPCC guidelines, emissions from public electricity and heat production (CRT
1.A.1.a) 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 fortheir own use, as an activity that supports their primary
activity) should be assigned to the sector where they were generated and not under 1.A.l.a.
autoproducers may be in public or private ownership.

CO2 emissions from electricity and heat production is the largest key category in the EU accounting for
23.3 % of total greenhouse gas emissions in 2022 and for about 84 % of greenhouse gas emissions of
the Energy Industries Sector. Between 1990 and 2022, CO:2 emissions from electricity and heat
production decreased by 40.5 % in the EU.

Figure 3.6 shows the trends in emissions originating from the production of public electricity and heat
by fuel in the EU between 1990 and 2022 as well as the underlying activity data?8.

2 C0O, 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
notimply emissions from the production of heat and electricity are due to fossil fuel combustion only. Biomass CO; emissions
are justreported elsewhere. Non-CO; emissions from the combustion of biomass (CH4 and N,O) are reported under the energy
sector.
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Figure3.10 1.A.l.a PublicElectricity and Heat Production: Total emission and activity data trends
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Fuel used for public electricity and heat production decreased by 23 % in the EU between 1990 and
2022. Solid fuels represent 44 % of the fuel used in public conventional thermal power plants; its
combustion has been declining by 50 % between 1990 and 2022. Gaseous fuels have increased very
rapidly, by a factor of almost 3 between 1990 and 2010, declined until 2014 and now see a new
increased use in the last years. In 2020, natural gas consumptions were higher than solid fuel
consumptions for the 15! time. However, the situation is different in 2022 with a share of 32% % of all
the fuels used for the production of heat and electricity in the EU. Liquid fuels still account for some
3.0 %, but its use has declined gradually since 1990. The use of biomass has increased even more
rapidly than the use of gas: its share in the fuel mix is now around 17 %. Finally, other fossil fuels

consumptions have been multiplied by almost 4 between 1990 and 2022 and represent 4.0 % of total
consumptions. Peat remains marginal with a share of 0.3 % in 2022.

Table 3.3 shows emissions arising from the production of public heat and electricity by country. Carbon
dioxide emissions amount to 98.8 % of greenhouse gas emissions from public electricity and heat
production. The change in the EU between 1990 and 2022 was a net decrease of 497.5 Mt CO2
respectively of 40.5 %.
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Table3.11 1. A.1.a Public Electricity and HeGOtemssiamd uct i o

COF Emissions in kt CO2 equiv. |>"2€ 1M EY cpange 1990-2022 | change 2021-2022 Emission
Member State Emijs7ions i CO2 KE CO2 Method factor'
1990 2021 2022 g X % X % Information
in 2022 equiv. equiv.
Austria 11 056 5 668 5764 0.8% -5 292 -48% 97 2% NA, T2 CS,NA
Belgium 23224 12 814 13 480 1.8% -9 744 -42% 665 5% NA,T1,T3 D,NA,PS
Bulgaria 35179 21 240 25 836 3.5% -9 343 -27% 4 596 22% NA,T1,T2 CS,D,NA
Croatia 3729 2749 3061 0.4% -668 -18% 312 11% NA,T1,T2 CS,D,NA
Cyprus 1676 3078 3099 0.4% 1423 85% 21 1% CS,NA CS,NA
Czechia 54 585 39 044 40 431 5.5% -14 154 -26% 1 386 4% NA,T1,T2 CS,D,NA
Denmark 24 717 6 285 6 229 0.9% -18 489 -75% -56 -1% T1,T2,T3 D,PS
Estonia 28 191 5 405 6 819 0.9% -21 372 -76% 1414 26% T1,T2,T3 CS,D,PS
Finland 16 453 11 640 10 912 1.5% -5 541 -34% -728 -6% NA,T3| CS,D,NA,PS
France 49 147 31 676 32 377 4.4% -16 770 -34% 701 2% NA NA
Germany 338 451 206 804 215 835 29.6%| -122 616 -36% 9 031 4% CS CS
Greece 40 617 20 118 18 837 2.6% -21 780 -54% -1281 -6% NA, T2 NA,PS
Hungary 17 850 9 642 8 968 1.2% -8 882 -50% -674 -7%| NAT1,T2,T3| CS,D,NAPS
Ireland 10 876 9 689 9 500 1.3% -1377 -13% -190 -2% T1,T3 CS,D,PS
Italy 108 670 64 807 71 388 9.8% -37 282 -34% 6 581 10% T3 CS
Latvia 6 097 1339 908 0.1% -5 189 -85% -431 -32% NA, T2 CS,NA
Lithuania 12 003 1454 1168 0.2% -10 835 -90% -286 -20%| NA,T1,T2,T3| CS,D,NAPS
Luxembourg 32 256 225 0.0% 192 592% -31 -12% NA,T2 CS,NA
Malta 1759 772 796 0.1% -962 -55% 25 3% NA, T2 CS,NA
Netherlands 40 026 35 043 33151 4.5% -6 875 -17% -1 892 -5% CS,NA, T2 CS,NA
Poland 227 279 151 555 144 788 19.9% -82 492 -36% -6 767 -4% NA,T1,T2 CS,D,NA
Portugal 14 355 6443 6 728 0.9% -7 627 -53% 285 4% T1,T3 D,PS
Romania 67 020 15 646 15 057 2.1% -51 963 -78% -589 -4%| NA,T1,T2,T3| CS,D,NA,PS
Slovakia 14 700 4 342 3 286 0.5% -11 414 -78% -1 055 -24% NA, T2 CS,NA
Slovenia 6 096 4176 3397 0.5% -2 700 -44% -780 -19%| NA,T1,T2,T3| CS,D,NAPS
Spain 65 593 30 834 42 128 5.8% -23 465 -36% 11 295 37% NA,T1,T2 CS,NA,PS
Sweden 7 668 5736 4818 0.7% -2 850 -37% -918 -16% T2 CS

Note: Highlighted cells mark the three Member States with highest share in the EU sector total (yellow), highest
decrease (green) and highest increase (red) in the respective period

Abbreviations are explained in the Chapter 6Units and

N20 emissions currently represent 0.6 % of greenhouse gas emissions from public electricity and heat
production. Between 1990 and 2022, emissions decreased by 8 % (Table 3.4).
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Table3.12 1. A.1.a Public Electricity and HeNQemssionducti on: Coun

NFO Emissions in kt CO2 equiv. e i =Y Change 1990-2022 Change 2021-2022 Emission
Member State Emi:s7ions T oon i eon Method factor
1990 2021 2022 . ) % ) % Information
in 2022 equiv. equiv.
Austria 35 84 82 1.7% 47 134% -1 -2% NA,T1 D,NA
Belgium 45 66 64 1.3% 19 42% -2 -3% NA,T1,T3 D,NA
Bulgaria 109 106 120 2.5% 11 10% 14 14% NA,T1 D,NA
Croatia 12 24 28 0.6% 16 142% 4 15% NA,T1 D,NA
Cyprus 3 6 6 0.1% 3 88% 0 2% NA,T1 D,NA
Czechia 215 179 186 3.8% -29 -13% 7 4% NA,T1 D,NA
Denmark 70 70 63 1.3% -7 -10% -7 -10% NA CS,D
Estonia 13 27 27 0.6% 15 116% 0 1% T1,T2 CS,D
Finland 89 218 215 4.4% 126 141% -3 -1% NA, T3 CS,NA
France 373 192 198 4.1% -175 -47% 6 3% NA NA
Germany 2141 1599 1645 34.0% -496 -23% 46 3% T2 CS
Greece 126 36 35 0.7% -90 -72% -1 -2% NA,T1 D,NA
Hungary 56 45 44 0.9% -12 -22% -1 -3% NAT1 D,NA
Ireland 63 95 102 2.1% 39 62% 7 7% T1,T2 D
Italy 273 174 198 4.1% -76 -28% 24 14% T3 CR,D
Latvia 10 24 24 0.5% 15 152% 0 -1% NA,T1 D,NA
Lithuania 17 42 37 0.8% 21 125% -5 -11% NA,T1 D,NA
Luxembourg 1 4 4 0.1% 3 223% 0 -3% NA,T1 D,NA
Malta 5 0 0 0.0% -5 -91% 0 6% NA,T1 D,NA
Netherlands 118 242 228 4.7% 110 94% -13 -6% D,NA,T1 D,NA
Poland 891 652 624 12.9% -268 -30% -29 -4% NA,T1 D,NA
Portugal 41 98 108 2.2% 67 165% 10 10% T1 D
Romania 160 59 58 1.2% -103 -64% -1 -2% NA,T1 D,NA
Slovakia 52 26 23 0.5% -29 -56% -2 -10% NA,T1 D,NA
Slovenia 22 18 15 0.3% -7 -31% -3 -16% NA,T1 D,NA
Spain 244 380 533 11.0% 290 119% 153 40% NA,T2 D,NA,OTH
Sweden 98 180 173 3.6% 75 77% -6 -4% T2 CS
EU-27 5 283 4 646 4842 100% -441 -8% 196 4% - -

Note: Highlighted cells mark the three Member States with highest share in the EU sector total (yellow), highest
decrease (green) and highest increase (red) in the respective period
Abbreviations are explained in the Chapter 6Units and abbre

Finally, CH4 emissions currently represent 0.5 % of greenhouse gas emissions from public electricity
and heat production. Between 1990 and 2022, emissions increased by 488 %.
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Table3.13 1.A.l.aPublicElectricityandHeat Pr oducti on: CounGHsémissidhscontri

CHMEmissions in kt CO2 equiv. [>1&7€ M BVl pange 1990-2022 | Change 2021-2022 Emission
Member State Emi:s7ions T oon i eon Method factor
1990 2021 2022 ; X % X % Information
in 2022 equiv. equiv.
Austria 7 25 25 0.7% 18 271% 0 -1% NA,T1,T2 CS,D,NA
Belgium 13 33 34 1.0% 21 167% 0 1% NA,T1,T3 D,NA
Bulgaria 14 31 28 0.8% 14 101% -3 -11% NA,T1 D,NA
Croatia 4 13 14 0.4% 10 265% 1 11% NA,T1 D,NA
Cyprus 2 3 3 0.1% 2 85% 0 2% NAT1 D,NA
Czechia 17 40 40 1.1% 23 132% 0 1% NAT1 D,NA
Denmark 16 129 108 3.1% 92 559% -21 -16% NA CS,D
Estonia 3 17 16 0.5% 14 A471% 0 -3% T1,T2 CS,D
Finland 10 37 35 1.0% 26 256% -1 -3% NA, T3 CS,NA
France 15 52 59 1.7% 44 291% 8 15% NA NA
Germany 193 2 646 2 660 75.8% 2 467 1279% 13 1% T2 CS
Greece 14 10 9 0.3% -5 -34% -1 -6% NAT1 D,NA
Hungary 8 27 26 0.7% 18 218% -1 -4% NAT1 D,NA
Ireland 7 11 12 0.3% 4 61% 0 2% T1,T2 D
Italy 106 113 111 3.1% 4 4% -3 -2% T3 CR,D
Latvia 5 19 19 0.5% 14 269% 0 -1% NA,T1 D,NA
Lithuania 10 33 29 0.8% 19 194% -4 -11% NA,T1 D,NA
Luxembourg 1 4 3 0.1% 2 225% 0 -3% NA,T1 D,NA
Malta 1 0 0 0.0% -1 -68% 0 2% NAT1 D,NA
Netherlands 44 123 108 3.1% 64 145% -16 -13% NA,T1,T2 CS,D,NA
Poland 22 26 26 0.7% 4 17% 0 -1% NA,T1,T2 CS,D,NA
Portugal 5 15 12 0.3% 7 161% -4 -23% T1 D
Romania 40 12 12 0.3% -28 -70% 0 -3% NA,T1 D,NA
Slovakia 7 15 14 0.4% 7 111% -2 -11% NA,T1 D,NA
Slovenia 2 4 4 0.1% 2 79% 0 -4% NA,T1 D,NA
Spain 19 42 52 1.5% 32 168% 10 23% NAT2| CR,CS,D,NA
Sweden 12 54 52 1.5% 40 347% -2 -4% T2 CS
EU-27 597 3536 3510 100% 2913 488% -26 -1% - -

Note: Highlighted cells mark the three Member States with highest share in the EU sector total (yellow), highest
decrease (green) and highest increase (red) in the respective period
Abbreviatons ar e explained in the Chapter 6Units and abbrevia

1.A.1l.a Electricity and Heat Production - Liquid Fuels (CO2)

CO2 emissions arising from the combustion of liquid fuels for public electricity and heat generation
account for about 3.6 % of all greenhouse gas emissions from 1.A.1.a. Within the EU, emissions fell by
83 % respectively by 130.083 Mt CO2 between 1990 and 2022 (Table 3.6).
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Table3. 14 1. A.1.a Public El ectricity and He a't Pr oduGoOt i
emissions
COF Emissions in kt CO2 equiv. Sha“;'” BUI Change 1990-2022 | Change 2021-2022
Member State Emissions | ki co2 KL CO2
1990 2021 2022 . . % . %
in 2022 equiv. equiv.
Austria 1229 120 236 0.9% -992 -81% 117 98%
Belgium 663 24 43 0.2% -620 -94% 18 76%
Bulgaria 3245 68 109 0.4% -3 136 -97% 41 60%
Croatia 2142 14 64 0.2% -2 078 -97% 50 360%
Cyprus 1676 3078 3099 11.8% 1423 85% 21 1%
Czechia 1174 109 127 0.5% -1 046 -89% 18 17%
Denmark 953 161 322 1.2% -632 -66% 160 99%
Estonia 3519 62 128 0.5% -3 391 -96% 65 104%
Finland 1234 697 1190 4.5% -43 -4% 493 71%
France 8 209 3811 4 022 15.3% -4188 -51% 211 6%
Germany 8 637 1188 1630 6.2% -7 007 -81% 442 37%
Greece 5416 3151 3248 12.4% -2168 -40% 96 3%
Hungary 1443 47 42 0.2% -1401 -97% -5 -11%
Ireland 1087 1180 833 3.2% -253 -23% -347 -29%
Italy 64 597 1517 1982 7.5% -62 615 -97% 466 31%
Latvia 3079 7 64 0.2% -3 015 -98% 57 784%
Lithuania 6 021 84 273 1.0% -5 749 -95% 188 224%
Luxembourg NO 0 2 0.0% 2 b 2 465%
Malta 1049 33 49 0.2% -1 000 -95% 16 48%
Netherlands 233 321 462 1.8% 229 98% 141 44%
Poland 5198 1 455 1622 6.2% -3575 -69% 168 12%
Portugal 6 434 638 702 2.7% -5 732 -89% 65 10%
Romania 20 441 326 379 1.4% -20 062 -98% 53 16%
Slovakia 1033 6 9 0.0% -1 024 -99% 3 61%
Slovenia 272 56 79 0.3% -193 -71% 23 41%
Spain 6 087 5192 5548 21.1% -539 -9% 355 7%
Sweden 1277 416 C - -1277 -100% -416 -100%
EU-27 156 347 23762 26 264 100%| -130 083 -83% 2501 11%
Note: Highlighted cells mark the three Member States with highest share in the EU sector total (yellow), highest decrease

and the

Chapter

(green) highest increase (red) in

t he

respective period

Abbreviations are explained in 6Units a
This table lists methods and emission factors in the latest inventory year, as provided by Members States in their
national inventory submissions. EU trends for 2022 in this table do not include emissions from Sweden for

confidentiality reasons, but 1990 and 2021 EU sums do include emission from Sweden.

Figure 3.7 shows the contribution to the emission trend for liquid fuels by the main countries.
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Figure 3.11

1.A.1.a Public Electricity and Heat Production, Liquid Fuels: Emission trend and share for CO2
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EU27 Total
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Figure 3.8 shows the implied emission factors for CO2 emissions from liquid fuels used in public
electricity and heat production. The IEFs in most countries range between 76 and 79 t/TJ onthe entire

time-series. The average |IEF within the EU is 75.3 t/TJ in 2022.

Figure 3.12 1.A.l.a Public Electricity and Heat Production, Liquid Fuels: Implied Emission Factors for CO2
1.A.1.a. Public electricity and heat production-Liquid Fuels - CO2
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Boxplots showing variability of IEF. Red line = EU-27 IEF.
2024 EU GHG Inventory (c) European Environment Agency.
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1.A.1l.a Electricity and Heat Production - Solid Fuels (CO>)

CO2 emissions from the combustion of solid fuels represented about 64.2 % of all greenhouse gas
emissions from public electricity and heat production. Within the EU, emissions fell by 50 % between
1990 and 2022 (Table 3.7). A reason forthe recent decline is that coal is being phased out of the fuel

mix.

Table 3.15 l1.a Public Electricity and Heat Pr é@engssion® n,
COF Emissions in kt CO2 equiv. Sha“;'” BUl Change 1990-2022 | Change 2021-2022
Member State Sitesions |k cop K CO2
1990 2021 2022 ; . % ) %
in 2022 equiv. equiv.
Austria 6 247 NO NO - -6 247 -100% - -
Belgium 19 148 4323 5 057 1.1% -14 091 -74% 734 17%
Bulgaria 25 638 18 820 23 892 5.0% -1 746 -7% 5072 27%
Croatia 595 1195 1267 0.3% 672 113% 73 6%
Cyprus NO NO NO - - - - -
Czechia 52 368 35 376 37 261 7.9% -15 107 -29% 1885 5%
Denmark 22 225 3687 3766 0.8% -18 460 -83% 78 2%
Estonia 22 017 4 881 6 272 1.3% -15 745 -712% 1392 29%
Finland 9281 4 958 5214 1.1% -4 067 -44% 255 5%
France 37 410 9 260 7 563 1.6% -29 847 -80% -1 696 -18%
Germany 307 246 157 601 170 756 36.0%| -136 490 -44% 13 155 8%
Greece 35201 8 299 8 251 1.7% -26 950 -77% -48 -1%
Hungary 12 266 4 029 3895 0.8% -8 371 -68% -134 -3%
Ireland 4 845 2618 2 196 0.5% -2 648 -55% -422 -16%
Italy 27 756 13 020 20 456 4.3% -7 300 -26% 7 436 57%
Latvia 211 7 3 0.0% -208 -99% -4 -58%
Lithuania 174 6 5 0.0% -169 -97% -1 -11%
Luxembourg NO NO NO - - - - -
Malta 710 NO NO - -710 -100% - -
Netherlands 25 862 16 718 16 480 3.5% -9 382 -36% -238 -1%
Poland 220 132 141 996 136 551 28.8% -83 580 -38% -5 445 -4%
Portugal 7921 691 NO - -7 921 -100% -691 -100%
Romania 25734 9 789 9471 2.0% -16 263 -63% -317 -3%
Slovakia 11 542 1747 1592 0.3% -9 950 -86% -155 -9%
Slovenia 5712 3790 3025 0.6% -2 686 -47% -765 -20%
Spain 58 931 7 246 9 507 2.0% -49 424 -84% 2261 31%
Sweden 4 231 1922 1610 0.3% -2 621 -62% -313 -16%
EU-27 943 403 451 978 474 092 100%| -469 310 -50% 22114 5%

Note: Highlighted cells mark the three Member States with highest share in the EU sector total (yellow), highest decrease

(green)

and

Abbreviations

highest

ar e

increase

(red)

explained in

in the
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Chapter

respective

Figure 3.9 shows the trend of emissions for solid fuels for main contributing countries.
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Figure 3.13 1.A.l.a PublicElectricity and Heat Production, Solid Fuels: Emission trend and share for COz
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*The first 10 countries are sorted by their contribution to the total value for the last year in the NGIs. The other 12 reporting countries are lumped to “Other”.
2024 EU Greenhouse gas inventory. (c) European Enviranment Agency (EEA).

Figure 3.10 (on the next page) shows the relevant implied emission factors for solid fuels. The EU
implied emission factor has remained fairly stable between 100 t/TJ and 103 t/TJ on the entire time-
series (around 103.5 t/TJ in 2022).

Figure3.14 1.A.l.a PublicElectricity and Heat Production, Solid Fuels: Implied Emission Factors for CO2
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Boxplots showing variability of IEF. Red line = EU-27 IEF.
2024 EU GHG Inventory (c) European Environment Agency.
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1.A.1l.a Electricity and Heat Production - Gaseous Fuels (CO3)

CO2 emissions from the combustion of gaseous fuels accounted for 25.5 % of all greenhouse gas

emissions from public electricity and heat generation in 2022. Emissions increased by 75 % in the EU

between 1990 and 2022 (Table 3.8).

Table3.16 1. l.a Electricity and heat product iGDnemissams eous Fue
COF Emissions in kt CO2 equiv. Sha“;'” BUl' Change 1990-2022 | Change 2021-2022
Member State Siesiere | 1 ooR Kl CO2
1990 2021 2022 ; . % ) %
in 2022 equiv. equiv.

Austria 3294 4 499 4 500 2.4% 1206 37% 0 0%
Belgium 2739 6 330 6 372 3.4% 3633 133% 42 1%
Bulgaria 6 295 2 352 1835 1.0% -4 460 -71% -516 -22%
Croatia 991 1540 1730 0.9% 738 74% 190 12%
Cyprus NO NO NO - - - - -
Czechia 1019 3298 2781 1.5% 1762 173% -517 -16%
Denmark 1 000 888 494 0.3% -506 -51% -393 -44%
Estonia 1812 317 281 0.1% -1531 -85% -36 -11%
Finland 1989 2 059 585 0.3% -1404 -71% -1475 -72%
France 970 11 531 13713 7.3% 12 743 1314% 2182 19%
Germany 18 447 34 490 29 866 15.9% 11 419 62% -4 624 -13%
Greece NO 8 668 7 339 3.9% 7 339 b -1 329 -15%
Hungary 4111 5 346 4 826 2.6% 715 17% -519 -10%
Ireland 1881 4972 5 599 3.0% 3718 198% 627 13%
Italy 16 173 50 124 48 832 26.0% 32 659 202% -1 292 -3%
Latvia 2 658 1325 840 0.4% -1 817 -68% -484 -37%
Lithuania 5797 897 440 0.2% -5 356 -92% -457 -51%
Luxembourg NO 156 119 0.1% 119 b -37 -23%
Malta NO 739 747 0.4% 747 b 9 1%
Netherlands 13 329 15 332 13 541 7.2% 212 2% -1 791 -12%
Poland 1197 7 150 5588 3.0% 4 391 367% -1 562 -22%
Portugal NO 4 593 5593 3.0% 5593 b 999 22%
Romania 20 845 5532 5 207 2.8% -15 638 -75% -325 -6%
Slovakia 2 089 2 409 1509 0.8% -580 -28% -899 -37%
Slovenia 113 311 273 0.1% 160 141% -38 -12%
Spain 447 16 759 25 306 13.5% 24 858 5555% 8 547 51%
Sweden 486 192 C - -486 -100% -192 -100%
EU-27 107 683 191 808| 187 917 100% 80 234 75% -3 891 -2%
Note: Highlighted cells mark the three Member States with highest share in the EU sector total (yellow), highest decrease

(green) and highest increase (red) in the respective period

Abbreviations are explained in the Chapter 6Units and abbr e\

This table lists methods and emission factors in the latest inventory year, as provided by Members States in their
national inventory submissions. EU trends for 2022 in this table do not include emissions from Sweden for
confidentiality reasons, but 1990 and 2021 EU sums do include emission from Sweden.
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Figure 3.11 shows the trend of emissions from gaseous fuels by the main contributing countries. One of
the reasons for the recent increase is that coal is in the process of being phased out of the fuel mix and
replaced by gaseous fuels in many countries (2021 and 2022 are exceptions in the recent years).

Figure3.15 1.A.l.a Public Electricity and Heat Production, Gaseous Fuels: Emission trend and share for CO2

1.A.1.a. Public electricity and heat production Gaseous Fuels Emissions [kt] CO2

Share in year
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“The first 10 countries are sorted by their cantribution to the total value for the last year in the NGIs, The other 15 reporting countries are lumped to "Other”,
2024 EU Greenhouse gas inventory. (c) European Enviranment Agency (EEA).

Figure 3.12 (on the next page) shows the implied emission factors from gaseous fuels for CO2. The EU
implied emission factor has remained fairly stable (56.7 t/TJ in 2022) which is very close to the default
emission factor of natural gas (56.1 t/TJ). The IEF is driven by the source of importation of natural gas
and its composition.
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Figure3.16 1.A.l.a Public Electricity and Heat Production, Gaseous Fuels: Implied Emission Factors for CO2

1.A.1.a. Public electricity and heat production-Gaseous Fuels - COz
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Boxplots showing variability of IEF. Red line = EU-27 IEF.
2024 EU GHG Inventory (c) European Environment Agency.
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1.A.1l.a Electricity and Heat Production - Other Fuels (CO2)

In 2022, the share of CO2 emissions from other fuels amounts to 5.0 % of total greenhouse gas
emissions from public electricity and heat generation. Other fuels cover mainly the fossil part of
municipal solid waste incineration where there is energy recovery, including plastics, hazardous waste,
bulky waste and waste sludge (Table 3.9).

Table 3.17

1.A.1.a Public Electricity and Heat

Producti

on,

Ot her

FuelC®Ozemi€smnsntr i

COF Emissions in kt CO2 equiv. Sha“;'" BUl Change 1990-2022 | Change 2021-2022
Member State Sfestos |k con K CO2
1990 2021 2022 A . % ) %
in 2022 equiv. equiv.
Austria 286 1049 1028 2.8% 742 259% -21 -2%
Belgium 674 2137 2 007 5.4% 1333 198% -130 -6%
Bulgaria NO NO NO - - - - -
Croatia NO NO NO - - - - -
Cyprus NO NO NO - - - - -
Czechia 24 261 261 0.7% 237 987% 0 0%
Denmark 539 1548 1647 4.5% 1108 206% 99 6%
Estonia NO 124 112 0.3% 112 b -12 -10%
Finland 1 661 614 1.7% 613| 61222% -47 -7%
France 2 557 7 075 7 079 19.1% 4 522 177% 4 0%
Germany 4121 13 525 13 582 36.7% 9 462 230% 57 0%
Greece NO NO NO - - - - -
Hungary 30 220 205 0.6% 175 583% -15 -7%
Ireland NO 586 594 1.6% 594 b 8 1%
Italy 143 146 117 0.3% -26 -18% -29 -20%
Latvia 3 NO NO - -3 -100% - -
Lithuania NO 448 438 1.2% 438 b -11 -2%
Luxembourg 32 99 103 0.3% 71 218% 4 4%
Malta NO NO NO - - - - -
Netherlands 601 2671 2 667 7.2% 2 066 343% -4 0%
Poland 753 954 1026 2.8% 273 36% 72 8%
Portugal NO 521 433 1.2% 433 b -88 -17%
Romania IE,NO 1E,NO 1E,NO - - - - -
Slovakia 36 180 175 0.5% 140 392% -5 -3%
Slovenia NO 19 20 0.1% 20 b 0 2%
Spain 128 1637 1768 4.8% 1640 1286% 131 8%
Sweden 524 2 996 3101 8.4% 2577 491% 105 4%
EU-27 10 453 36 859 36 978 100% 26 525 254% 120 0%
Note: Highlighted cells mark the three Member States with highest share in the EU sector total (yellow), highest decrease

(green)

and

Abbreviations

highest

ar e

increase
explai

(red)
ned in

in
t he

94

the
Chapter

respective

6Uni ts

period

and

esod

abbr e\



Figure 3.13 illustrates clearly the strong increase of emissions caused by other fuels over the past 32
years.

Figure 3.17 1.A.1.a Public Electricity and Heat Production, Other Fuels: Emission trend and share for CO2

1.A.1.a. Public electricity and heat production Other Fossil Fuels Emissions [kt] CO2
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“The first 10 countries are sorted by their contribution to the total value for the last year in the NGIs, The other 10 reporting countries are lumped to *Other”,
2024 EU Greenhouse gas inventory. (<) European Environment Agency (EEA).

Figure 3.14 (on the next page) shows the implied emission factors from other fuels for CO2. The EU
implied emission factor has gradually fallen until 1998, then levelled out between 85 and 92 t/TJ on the
entire time-series. 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 waste separation management. There is a large diversity in waste composition across
countries |l eading to the differences in countri
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Figure 3.18 1.A.l.a Public Electricity and Heat Production, Other Fuels: Implied Emission Factors for CO2
1.A.1.a. Public electricity and heat production-Other Fossil Fuels - CO2
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Boxplots showing variability of IEF. Red line = EU-27 IEF.
2024 EU GHG Inventory (c) European Environment Agency.
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1.A.1l.a Electricity and Heat Production - Peat (CO>)

CO2 emissions from the combustion of peat represented 0.5 % of all greenhouse gas emissions from
public electricity and heat production. Peat in its raw state is a fossil sedimentary deposit of vegetal
origin with high water content. Within the EU, emissions declined by 59 % respectively 5.4 Mt CO2

between 1990 and 2022 and by 3 % between 2021 and 2022 (Table 3.10).

Table3.18 1. A.1.a Public Electricity and Heat CPxemidsionst i
COF Emissions in kt CO2 equiv. Sha“;'” BUl Change 1990-2022 | Change 2021-2022
Member State Sitesions |k cop K CO2
1990 2021 2022 . ) % . %
in 2022 equiv. equiv.

Austria NO NO NO - - - - -
Belgium NO NO NO - - - - -
Bulgaria NO NO NO - - - - -
Croatia NO NO NO - - - - -
Cyprus NO NO NO - - - - -
Czechia NO NO NO - - - - -
Denmark NO NO NO - - - - -
Estonia 843 21 26 0.7% -817 -97% 5 23%
Finland 3950 3264 3310 88.7% -640 -16% 46 1%
France NO NO NO - - - - -
Germany NO NO NO - - - - -
Greece NO NO NO - - - - -
Hungary NO NO NO - - - - -
Ireland 3 065 333 277 7.4% -2 788 -91% -56 -17%
Italy NO NO NO - - - - -
Latvia 146 0 0 0.0% -145 -100% 0 300%
Lithuania 11 19 13 0.3% 2 14% -6 -33%
Luxembourg NO NO NO - - - - -
Malta NO NO NO - - - - -
Netherlands NO NO NO - - - - -
Poland NO NO NO - - - - -
Portugal NO NO NO - - - - -
Romania IE,NO IE,NO IE,NO - - - - -
Slovakia NO NO NO - - - - -
Slovenia NO NO NO - - - - -
Spain NO NO NO - - - - -
Sweden 1150 210 107 2.9% -1 043 -91% -103 -49%
EU-27 9164 3847 3733 100% -5431 -59% -114 -3%

Note: Highlighted cells mark the three Member States with highest share in the EU sector total (yellow), highest decrease

(green)

and
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Peat is not used as a fuel in the Netherlands. Nevertheless, the Netherlands did not report Peat as notation key
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Figure 3.15 illustrates the trend of peat emissions throughout the last 32 years,

Figure3.19 1.A.l.a PublicElectricity and Heat Production, Peat: Emission trend and share for CO2

Figure 3.16 shows the implied emission factors of peatfor CO2. The EU implied emission factoramounts
to 106.7 t/TJ in 2022 and has been quite stable over the last 32 years. It is mainly influenced by the IEF
of the two largest emitters. The default emission factorfor peat is 106 t/TJ according to the 2006 IPCC

guidelines.
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