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

The present report is the official inventory submission of the European Union (EU) for 2022 under the
United Nations Framework Convention on Climate Change (UNFCCC) and also under the Kyoto
Protocd (KP).

The European Union (EU), as a party to the UNFCCC, reports annually on greenhouse gas (GHG)
inventories for the years between 1990 and the current calendar year (t) minus-@ypf(r emissions

and removals within the area covered by its MemiStates (i.e. emissions taking place within its
territory).

The United Kingdom (UK) left the EU on February 1, 2020, but key provisions of Regulation (EU) No
PHPKHAMO 64aSOKFIYyAAY F2NJ az2zyAd2NAy3 yR wSLR2NIAY
SH NARY3I£€0 FLIWIJX & G2 G4KS 'Y Ay NBaLISOG 2F INBSYyK?2dz
/| 2YYA&daArzy wS3dzZ I GA2Y 69! 0 b2 oydkHAMO 0G9! NE 3
second commitment period of the KP

The Europeatynion, its Member States, Iceland and the UK fulfil their quantified emission limitation

and reduction commitments for the second commitment period to the KP, reflected in the Doha
Amendment, jointly. The EU, its Member States, Iceland and the UK agreegutntified emission
reduction commitment that limits their average annual emissions of GHG during the second
commitment period to 80 % of the sum of their base year emissions, which is reflected in the Doha
Amendment. Article 4 of the KP requires pastibat agree to fulfil their commitments under Article 3

of the KP jointly to set out in the relevant joint fulfilment agreement the respective emission level
allocated to each of the parties. Council Decision (EU) 2015/1339 sets out the terms of the joint
fulfilment agreement as well as the respective emission levels of each Party to that agreement. The
SYyraairzy S@Sta RSTAYS (GKS aSYoSNI {GFGSaqQsx LOSt
commitment period. These emission levels have been determoredhe basis of the existing EU
legislation for the period 2008 nHn dzy RSNJ 6 KS W/ fAYFdS FyR 9y SNH®

The EU, Iceland and the UK jointly report their national greenhouse gases emissions during the second
commitment period of the KP. The present ogpand the inventory presented here refer to the EU
GHG inventory under the UNFCCC (scop@BWK) and the KP (scope-EIrISL+UK = EKP). This

report, therefore, presents the totals of the EA7 plus Iceland, plus the UK (RB¥.

! Agreement on the withdrawal of the United Kingdom of Great Britain and Northern Ireland from the European Union and the
European Atomic Energy Community (2019/C 384 1/01), Article 96(5).

2EU-27 referstothecurrent EU.Pl ease note that in some cases the terms OMember St
For the purpose of this report as t,theseté&rdsdiwsuldalsolgeneralginclodeicelandd er t he K-
and the UK.

3 The EU totals shown in the NIR reflect the emissions and removals from EU Member States, Iceland and the UK, as reported in
their inventories to the EU by March 15, 2022. For Hungary, emissions and removals in the present EU NIR correspond to the
15 January 2022 inventory, whereas emissions and removals in the EU CRF tables include Hungaryd ktest March submission
to the EU. The EU will resubmit its GHG inventory (NIR and CRF tables) by 27 May 2022 to include any updates in MS GHG
inventories received by 8 May.



The EU will resubmit its 2022 GHG inventory to UNFCCC later in the year to be the sum of emissions
and removals of its 27 Member States, the UK and Iceland. This resubmission will reflect their final
reviewed GHG inventories under the Kyoto Protocol.

Thelegal basis for the compilation of the EU inventory is Regulation (EBR2HB013 of the European
Parliament and of the Council of 21 May 2013 on a mechanism for monitoring and reporting GHG
emissions and for reporting other information at national andl&g| relevant to climate change and
repealing Decision N280/2004/EC.

This Regulation establishes 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, to the KP and to decisions adopted thereunder, and evaluating progress
towards meeting those commitments;

c) 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 information pursuant to
Article 6 of Decision No 406/2009/EC,;

e) reporting the use of revenue generated by auctioning allowances under Article 3d(1) or (2) or Article
10(2) of Directive 2003/87/EC, pursuant to Article 3d(4) and Article 10(3) of that Directive;

f) monitoring and reporting on the actions taken by Member States to adapt to the inevitable
consequences of climate change in a cost-effective manner;

g) evaluating progress by the Member States towards meeting their obligations under Decision No
406/2009/EC.

The Monitoring Mechanism Regulation sets out the reporting rules on GHG emissions to meet the
requirements arising from international climate agreements, it replaces and expands the previous
Monitoring Mechanism Decision 280/2004/EC.

The EUGHG inventory comprises the direct sum of emissions from the national inventories compiled
by the countries making up the 27 plus Iceland and the UK. Energy data from Eurostat arefased

the reference approach for G@missions from fossil fuels, deteped by the Intergovernmental Panel

on Climate Change (IPCC).

The main institutions involved in the compilation of the EU GHG inventory are the Member States plus
Iceland and the UK, the European Commission Directabateeral for Climate Action (DG K2A)), the
European Environment Agency (EEA) and its European Topic Centre on Climate Mitigatien
(ETC/CM)Eurostat, and the Joint Research Centre (JRC).

The annual process of compiling the EU GHG inveigatgscribed below:

1. Member States/countries 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/CM, Eurostat, and the JRC then perform initial checks on the data
submitted. Specific findings from the initial quality assurance/quality control (QA/QC)
checks are communicated to Member States by 28 February. In addition, the draft EU

4 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32013R0525&0id=1527153180542&from=EN



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, 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 UNFCCC5.

5. Aresubmission is prepared by 27 May if needed.

ES-2 SUMMARY OF GREENHOUSE GAS EMISSIONS TRENDS IN
THE EU

Total GHG emissiongxcluding Land Use, Land Use Change and Forestry (LULUCF) and international
aviation- in the EUKPamounted to 3 708 million tonne€Q equivalent in 2020 (including indirect
CQ emissions). All GHG emission totals provided in #psrt include indirecCQ emission&.

In 2020, total GHG emissions were 3%31 939 million tonne€Q equivalents) below 1990 levels.
Emissions decreased by 8%or 346 million tonne€Q equivalent) between 2019 and 202Bigure
ES1).

5 The EU, as Party to the UNFCCC and the Kyoto Protocol, reports its GHG inventory according to UNFCCC Decision 24/CP.19
(reporting guidelines on annual GHG inventories). The EU should not be held liable for any errors caused by the UNFCCC CRF
Reporter software during the technical review of the information submitted.

5 According to the UNFCCC reporting guidelines, Annex | Parties may report indirect CO, from the atmospheric oxidation of CH,,
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 CRF tables
include national totals, including and excluding indirect CO, emissions.



Figure ES. 1 EU-27, Iceland and the UK (EU-KP) GHG emissions (excl. LULUCF)
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Notes: The GHG emissions data shown in this figure include indirect CO;, emissions, and do not include emissions

and removals from LULUCF; nor do they include emissions from international aviation and international
maritime transport. 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 Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) and are
included in Annex Il of UNFCCC Decision 24/CP.19.

1.1 Main trends by source category, 1990-2020

Total GHG emissions (excluding LULUCF and excluding international aviation) decre498@ by
million tonnes CQ eq. since 1990 (or 34%) reaching their lowest level during this period in 2020
(3708 million tonne<CQ eq.). There has been a progressive decoupling of gross domestic product
(GDP) and GHG emission compared to 198, an incease in GDP by1%34 alongside a decrease in
emissions of about 3% over the period.

The reduction in GHG emissions over they8@r period was due to a variety of factors, including the
growing share in the use of renewables, the use of less carborsintefossil fuels and improvements

in energy efficiency, as well as to structural changes in the economy. On top of thedasting
changes, which account for the main share in the reduction in GHG emissions, the economic recession
linked to the Covidl9 pandemic also played a role in 2020.

The longlasting changes have resulted in a lower energy intensity of the economy and in a lower
carbon intensity of energy production and consumption in 2020 compared to 1990. Demand for energy
to heat households lemalso been lower, as 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 2020, with the notable
exception of transport, and refrigeratioand air conditioning. At the aggregate level, emission
reductions were largest for manufacturing industries and construction, electricity and heat production,
iron and steel production (including energglated emissions) and residential combustion.

Besdes the 2020 economic recession, 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 sbfingore-energyintensive industry in total

GDP.

Emissions from electricity and heat production decreased strongly since 1990. In addition to improved
energy efficiency there has been a move towards less carbon intense fuels. Between 1990 and 2020,
the use of solid and liquid fuels in thermal power stations decreased strongly whereas natural gas
consumption more than doubled. Coal consumption in 1990 was three times higher than in 2020. The
use of renewable energy sources in electricity and heat generatgnincreased substantially in the

EU since 1990. Improved energy efficiency and a less carbon intensive fuel mix have resulted in
reducedCQ emissions per unit of fossil energy generated.

Emissions in the residential sector also represented one ofdtgest reductions. Energy efficiency
improvements from better insulation standards in buildings, and a less canensive fuel mix, can
partly explain lower demand for space heating in the EU over the past 30 years.

In terms of the main GHGEQ wasresponsible for the largest reduction in emissions since 1990.
Reductions in emissions frofbO and CH have been substantial, reflecting lower levels of mining
activities, lower agricultural livestock, as well as lower emissions from managed waste bisplasel

and from reduced adipic and nitric acid production.

A number of policies (both EU and counspecific) have contributed to the overall GHG emission
reduction, including key agricultural and environmental policies in the 1990s and climate argyen
policies in the past 15 years since 2005.

Almost all EU Member States reduced emissions compared to 1990 and thus contributed to the overall
positive EU performance. The UK and Germany accounted for 47% of the total net reduction in the EU
KP of thepast 30 years.

Table ES1 shows those sources that made the largest contribution to the change in total GHG
emissions in the EU plus Iceland and @&vieen 1990 and 2020.



Table ES. 1 Overview of EU-KP source categories whose emissions increased or decreased by more than 20
million tonnes CO2 equivalent in the period 19907 2020

Source category Million Fonnes

(CO; equivalents)
Refrigeration and Air conditioning (HFCs from 2.F.1) 80
Road Transportation (CO2 from 1.A.3.b) 53
Aluminium Production (PFCs from 2.C.3) -21]
Agricultural soils: Direct N20 emissions (N20 from 3.D.1) -217|
Fluorochemical Production (HFCs from 2.B.9) -28
Cement Production (CO2 from 2.A.1) -28
Enteric Fermentation: Cattle (CH4 from 3.A.1) -42)
Fugitive Emissions from Oil and Natural Gas (CH4 from 1.B.2) -42)
Nitric Acid Production (N20 from 2.B.2) -47|
Adipic Acid Production (N20 from 2.B.3) -57|
Fuels used Commercial/lnstitutional Sector (CO2 from 1.A.4.a) -61]
Manufacture of Solid Fuels and Other Energy Industries (CO2 from 1.A.1.c) -70)
Fugitive Emissions from Solid Fuels (CH4 from 1.B.1) -74
Managed Waste Disposal Sites (CH4 from 5.A.1) =77
Fuels used Residential Sector (CO2 from 1.A.4.b) -138
Iron and Steel Production (CO2 from 1.A.2.a + 2.C.1) -144
Manufacturing industries (excl. Iron and steel) (Energy-related CO2 from 1.A.2 e -275
Public Electricity and Heat Production (CO2 from 1.A.1.a) -732
Total -1939

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
or Memorandum items such as international aviation and international navigation are not included in this table.

1.2 Main trends by source category, 20197 2020

Total GHG emissions (excluding LULUCF andhati@nal aviation) decreased in 2020 by 346 million
tonnes, or 8.9% compared to 2019, to reach 3 708 million tonr@3 equivalent in2020. The
reduction in GHG emissions in 2020 was the second largest in absolute(tdtenghat of the 2009
economic reessionkand the highest in relative terms yean-year in the EU since 1990. This was by
and large due to the strong contraction in economic activity caused by the-Copdndemic

At EU levelabout70 % of the net reduction in GHG emissions in 2020 took place in road transportation
and public electricity and heat production. Almost all economic sectors saw significant emission
reductions in 2020.

Road transporCQ emissions decreased by 123 mitlitonnes (0r14%) due to a drastic reduction in
transport activity resulting from the lockdown measures during the Ga9igandemic. Passenger cars
accounted for the bulk of emission reductions in road transportation, but emissions from light duty
and heavy-duty vehicles also decreased sharply in 2020.

The second largest reduction@Q emissions in 2020 came from electricity and heat production, with
118 million tonnes less compared to 2019 {b4% year on year). Most of this reduction was linked to
lower use of coal in power stations. Greenhouse gas emissions from stationary installations in the EU



ETS also decreased 8%, which represents the largest drop in emissions since the ETS began
operating in 2005. It is comparable only to the decrease akeskin 2009 at the height of the financial
crisis.

Based on Eurostat energy statistics, while total electricity production declined in the EU in 2020, the
use of renewable energy sources in electricity generation increased, mostly from wind, solar and
hydro. Higher use of renewablassipportsthe ongoing decarbonisation trend in the sector.

Although less substantial than in road transportation and the power sector, GHG emissions in 2020
also decreased in manufacturing industries and construction, iron azel, gietroleum refining and
commercial buildings, among others. HFC emissions from refrigeration and air conditioning continued
the downtrend that started in 2014.

Table ES2 shows the source categories making the largest contribution to the change in GHG
emissions in the EU between 2019 and 2020.

Table ES. 2 Overview of EU-27 plus Iceland and UK source categories whose emissions increased or
decreased by more than 3 million tonnes COz equivalent in the period 20197 2020

Source category Million j[onnes

(CO, equivalents)
Cement Production (CO2 from 2.A.1) -4
Manufacture of Solid Fuels and Other Energy Industries (CO2 from 1.A.1.c) -6
Domestic Aviation (CO2 from 1.A.3.a) -8
Refrigeration and Air conditioning (HFCs from 2.F.1) -9
Fuels used Commercial/Institutional Sector (CO2 from 1.A.4.a) -10
Petroleum Refining (CO2 from 1.A.1.b) -11
Manufacturing industries (excl. Iron and steel) (Energy-related CO2 from 1.A.2 ¢ -17]
Iron and Steel Production (CO2 from 1.A.2.a +2.C.1) -18
Public Electricity and Heat Production (CO2 from 1.A.1.a) -118
Road Transportation (CO2 from 1.A.3.b) -123
Total -346

Notes: As the table only presents sectors whose emissions have increased or decreased by at least 3 million 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
or Memorandum items such as international aviation and international navigation are not included 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.

Vii



Table ES. 3 GHG emissions in million tonnes CO:2 equivalent (excl. LULUCF).

Change Change
1990 2020 2019-2020 - ¥ 29020 1990_2%20
(million (million (million %) %)
tonnes) tonnes) tonnes)
Austria 78.4 73.6 -6.1 -7.7% -6.2%
Belgium 145.7 106.4 -10.0 -8.6% -26.9%
Bulgaria 98.4 49.2 -10.3 -17.3% -50.0%
Croatia 31.4 23.8 -0.9 -3.5% -24.4%
Cyprus 5.6 8.9 0.0 -0.3% 59.0%
Czechia 198.8 113.3 -10.2 -8.3% -43.0%
Denmark 71.1 417 -2.8 -6.2% -41.3%
Estonia 40.2 116 -3.1 -21.0% -71.2%
Finland 71.2 47.8 -5.0 -9.5% -32.9%
France 544.1 393.0 -41.6 -9.6% -27.8%
Germany 1241.9 728.7 -71.0 -8.9% -41.3%
Greece 1035 74.8 -10.8 -12.6% -27.7%
Hungary 94.8 62.8 -1.8 -2.7% -33.8%
Ireland 54.4 57.7 2.1 -3.6% 6.1%
Italy 519.9 381.2 -37.1 -8.9% -26.7%
Latvia 25.9 105 -0.7 -5.9% -59.6%
Lithuania 479 20.2 -0.2 -0.9% -57.8%
Luxembourg 12.7 9.1 -1.7 -15.5% -28.8%
Malta 2.6 2.1 0.0 -0.5% -18.4%
Netherlands 220.5 164.3 -15.9 -8.8% -25.5%
Poland 475.9 376.0 -14.5 -3.7% -21.0%
Portugal 58.5 57.6 -6.0 -9.5% -1.5%
Romania 249.7 109.9 -4.0 -3.5% -56.0%
Slovakia 735 37.0 -2.8 -7.0% -49.6%
Slovenia 18.6 15.9 -1.2 -7.2% -14.8%
Spain 290.1 274.7 -39.1 -12.5% -5.3%
Sweden 71.4 46.3 -4.5 -8.9% -35.2%
United Kingdom 793.4 402.1 -42.1 -9.5% -49.3%
EU-27+UK 5640.0 3700.3 -345.5 -8.5% -34.4%
Iceland 3.7 4.5 -0.2 -4.3% 22.7%
United Kingdom (KP) 796.2 404.8 -42.6 -9.5% -49.2%
EU-KP 5646.5 3707.6 -346.1 -8.5% -34.3%

ES-3 SUMMARY OF EMISSIONS AND REMOVALS BY MAIN
GREENHOUSE GAS

Table E4 gives an overview of the main trends in the-KB GHG emissions and removals for the
period 199@2020. By far the most important GHGA§}, which accounted for 8% of total ELKP
emissionsin 2020, excluding LULUCF. In 2020.KBICQ emissions excluding LULUCF were 2962
million tonnes, which was 3% below 1990 levels. Compared to 20C®) emissions decreased by
9.9%. During that perio€H and N.O emissions decreased by4l% and 13 % espectively.

Vi



Table ES. 4 Overview of EU-KP GHG emissions and removals from 1990 to 2020 in million tonnes CO:>

equivalent
GREENHOUSE GAS EMISSION$ 1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Net CO2 emissions/removals 4259 3910 3874 399§ 3624 3481 3414 3324 3169 3211 320) 326] 3177 3033 2714
CO2 emissions (without LULUCF) 4479 4214 4185 432] 3961 3819 3763 367Q 3494 3531 3514 352§ 3444 3281 2963
CH4 712 655 595 536 480 470 466 456 448 449 441 440 434 425 419
N20 384 347 303 284 239 232 230 231 234 233 233 237 234 230 2217
HFCs 29 43 53] 73 99 103 106 109 112 106 108 108 104 100 89
PFCs 26 17| 12| 7| 4 4 4 4 3| 3 4 3 4 3 2]
Unspecified mix of HFCs and PFCs 6) 6 2 1] 1] 0 1] 1] 1] 1] 1] 1] 2| 2| 2]
SF6 11 15 10] 8| 6 6 6 6 6 6 6 7 7 7 6
NF3 0 0 0 8 0 0 0 0 0 0 0 0 0 0| 0]
Total (with net CO2 emissions/removals) 545§ 5026 4880 493 4480 4324 4261 4164 400Q 403§ 4024 4090 3990 3830 3491
Total (without CO2 from LULUCF) 5674 5333 5193 5264 4819 4664 4601 4504 4321 4354 433§ 4354 425 4083 3731
Total (without LULUCF) 5644 5299 5164 5231 4789 4633 4574 4471 4294 4329 4304 4324 4224 4054 3709

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.

ES-4 SUMMARY OF EMISSIONS AND REMOVALS BY MAIN
SOURCE AND SINK CATEGORY

Table ES5 gives an overview of EKIP GHG emissions in the main source categories for the period
1990;2020. The most important sector in terms of GHG emissions is energy (i.e. combustion and
fugitive emissions), which acgnted for 76% of total EU emissions excluding LULUCF in 2020. The
second largest sector is agriculture @), followed by industrial processes%®. More detailed trend
descriptions are included in the individual sector chapters (chaptéis 3

Table ES. 5 Overview of EU-KP GHG emissions (in million tonnes COz-equivalent) in the main source and sink
categories for the period 1990 to 2020

GHG SOURCE AND SINK 1990 | 1995 | 2000 | 2005 2010 2011 2012 2013 2014 2015 | 2016 | 2017 | 2018 | 2019 | 2020
1. Energy 4323 4062 3995 4108| 3795 3651 3609| 3510 3323| 3364| 3348| 3351 3270 3113| 2801
2. Industrial Processes 548 523 480 487 407 404 393 396 402 393 391 400 392 382 351
3. Agriculture 532 466 457 434 419 418 417 420 427 428 430 433 429 425 424
4. Land-Use, Land-Use Change and Forestry -191 -272 -282 -295 -309 -308 -315 -315 -298 -290 -285 -232 -238 -224 -217
5. Waste 238 244 227 199 166 160 156 150 144 141 137 136 135 133 130
6. Other 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
indirect CO, emissions 4 4 3 3 2 2 2 2 2 2 2 2 2 2 1
Total (with net CO, emissions/removals) 5456 5026 4880 4936| 4480 4326( 4261 4162| 4000/ 4038| 4024 4090 3990| 3830| 3491
Total (without LULUCF) 5647 5299 5162| 5231| 4789| 4635 4576| 4477| 4298| 4329| 4308 4322 4228| 4054 3708

ES-5 SUMMARY OF EU MEMBER STATE EMISSION TRENDS

Table ESG gives an overview of countri@ontributions to EU GHG emissions for the period 990
2020. Countries show large variations in GHG emissions trends.



TableES.6 Overview of countriesd contributions to total EU GHG

indirect COz, from 1990 to 2020 in million tonnes CO2-equivalent

Member State 1990 1995 2000 2005 2010 2011 2012 2013 2014/ 2015 2016 2017 201§ 2019 2020
Austria 78 79 80 92 84 82 79 80 76 78 79 82 79 80 74
Belgium 146 154 149 146 134) 123 120] 120] 115 119 117 117 118 116 106
Bulgaria 98 72 57, 62 59 65 60 56 59 62 60 63 60 59 49
Croatia 31 22 25 30 28 28 26 25 24 24 25 25 24 25 24
Cyprus 5.6) 7.0 8.3 9.2 9.5 9.2, 8.6) 7.9 8.3 8.3 8.8 9.0) 8.9 8.9 8.9
Czechia 199 158 151] 149 141) 139 135 130 128 129 130 131 129 124/ 113
Denmark 71 79 71 67 64 59 54 56 52 49 51 49 48 45 42
Estonia 40 20 17 19 21 21 20 22 21 18| 20 21 20 15| 12
Finland 71 72| 70| 70| 76 68 62 63 59 55 58 55 56 53 48
France 544 536 549 551| 507 483 485 486 455 458 459 463 443 435 393
Germany 12421 1115 10377 987 936 911] 917 934 894 898 901] 886 851 800 729
Greece 103 109| 127 136 119 116/ 112 103 99 95 92 96 92 86 75
Hungary 95 77 75 77 66 64 61 58 58 61 62 65 65 65| 63
Ireland 54 59 68 70 62 58 59 59 58 60 63 62 62 60| 58
Italy 520) 534 557 591] 518 505| 486] 450 429 442] 439 433 430 418 381
Latvia 26 12| 10| 11] 12 11] 11 11] 11 11] 11 11] 11 11] 10|
Lithuania 48 22 19 23 21 21 21 20 20 20 20 21 20 20 20
Luxembourg 13 10| 10| 13| 12 12| 12 11] 11 10| 10| 10| 11 11 9
Malta 2.6) 2.7 2.8 3.0 2.9 2.9 3.1 2.8 2.8 2.1 1.8 2.0) 2.0 2.1 2.1
Netherlands 221 2300 218] 213 212 198 193 194/ 186 193 194 191 186 180 164
Poland 476 447 397|405 413 412|404 400 387 389 400, 414 413 391 376
Portugal 58 68 82 86 69 67 66 64 64 68 66 71 67, 64 58
Romania 250 185| 139 147 123 130 128 116 115 115 113 117 118 114/ 110
Slovakia 73 53 49 51 46 45 42 42 40 41 41 42 42 40 37
Slovenia 19 19 19 20 20 20 19 18| 17 17| 18| 18| 18| 17| 16|
Spain 290 3300 388 442 3581 358 351] 324 326] 337 326] 339 333 314 275
Sweden 71 73 68 67 65 60 58 56 54 54 54 53 52 51 46
United Kingdom 793 745 710 687] 605 560, 577] 563 523 505 480 469 460 444 402
EU-27+UK 56400 52920 5154 5224 4781 4627] 4569 4469 4291 4321 4300 4314 4220 4046 370Q
Iceland 3.7 3.5 4.1 4.0 4.9 4.6) 4.7 4.7 4.7 4.7 4.7 4.8 4.8 4.7 4.5
United Kingdom (KP) 796 748 714 690| 608 563 580 566 526/ 508 483 472 463] 447 405
EU-KP 5647 5299 51620 5231] 4789 4635 4576 4477 4298 4329 4308 4322 4228 4054 3708

The largest emitters in the EKP inventory in 2020 were Germany @0f ELKP emissions), the UK
(11%) and France (1%), followed by Italy (1%), Poland (18) and Spain @o).

Germany and the UK accounted for %/of the total ELKP GHG emission naction between 1990
and 2020 Romania, France, Italy, Poland and the Czech Republic, together, contributed to almost
another third to the total EU reduction since 1990.

The main reasons for the favourable trend in Germany were an increase in the effiofgmmver and
heating plants and the economic restructuring of the five new Lander after the German reunification,
particularly in the iron and steel sector. Other important reasons include a reduction in the carbon
intensity of fossil fuels (with the steh from coal to gas), a strong increase in renewable energy use
and waste management measures that reduced the landfilling of organic waste. Lower GHG emissions
in the UK were primarily the result of liberalising energy markets and the subsequent ftedl fwin

oil and coal to gas in electricity production. Other reasons include the shift towards more efficient
combined cycle gas turbine stations, decreasing iron and steel production and the implementation of
methane recovery systems at landfill sites.

Common drivers to lower GHG emissions in most EU countries over the past 30 years, excluding the
short term impact of the economic recession in 2020, have been, the use of less carbon intensive fuels,



with a switch from coal to gas and a strong increagbéruse 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 country can be found in the relevant national inventory
reports to UNFCCOtps://unfccc.int/ghginventoriesannexi-parties/2022

ES-6 OTHER INFORMATION

INTERNATIONAL AVIATION AND MARITIME TRANSPORTATION

At EUKP level, GHG emissions from internatianaétion increased by 14% between 1990 and 2019.

Due to the decline in air transport during the Co%#ipandemic, they dropped by 59 % between 2019
and 2020. Overall, emissions from international aviation were almost at 1990 levels in 2020. GHG
emissiors from international shipping increased by @2during 1992019, and dropped by 11 % due

to the economic downturn. In 2020, they were 17 % above 1990 levels. In 2020, international aviation
accounted for 71 million tonne€Q equivalent (compared to 171 ition tonnes in 2019) and
international shipping for 131 million tonn€Q equivalent (compared to 148 million tonnes in 2019).

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

INFORMATION ON RECALCULATIONS

According to UNFCCC Reporting Guidelines, the inventory for the whole time series should be
estimated using the same methodoieg, 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 datvencur

year based on GHG inventory improvements by countries, and should ensure the consistency of the
time series and be carried out to improve the accuracy and/or completeness of the inventory.

.FaSR 2y 9! aSYoSNI {4 (SaQzssin2ael ftdtayBRITGHG enysBons Y Q&
(excluding LULUCF) for 2019 were @@Bwer than those reported in the 2021 GHG inventories. Total

EU emissions in 1990, reported in the 2022 GHG inventories, werédI8%er than the 1990
emissions reported in 2021ventories.

For detailed information on recalculations see Chapter 10 and the septmwific recalculations in the
sectoral chapters of the main report.

XI
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1 INTRODUCTION TO THE EU GREENHOUSE GAS INVENTORY

The present report is the official inventory submission of the European Union for 2021 under the
UNFCCC and the Kyoto Protocol (KP).

The European Union (EU), as a party to the United Nations Framework Convention on Climate Change
(UNFCCCQC), reports annyadin greenhouse gas (GHG) inventories for the years between 1990 and the
current calendar year (t) minus two-2), for emissions and removals within the area covered by its
Member States (i.e. emissions taking place within its territory).

The UK left theEU on February 1, 2020, but applies EU law until the end of the transition period,
5SOSY0OSN)I oMI HAHnN® YS@& LINPOAaA2YyA 2F wS3IdA A2y
WSLR2NIAY3 DIDéEOV YR 2F 5SOA&A2Y b @nitad Kiogdomalsopk 9/ 6
in respect of greenhouse gases emitted during 2019 and 2020. Article 5 of Commission Regulation (EU)

b2 oy®KHAMO 049! NEIA&GGNEBED LILX ASa (G2 GKS |y
commitment period of the Kyoto Protocol.

In addition, the European Union, its Member States, Iceland and the United Kingdom (UK) have agreed
to fulfil their quantified emission limitation and reduction commitments for the second commitment
period to the Kyoto Protocol, reflected in the Doha Ameaaht, jointly. The Union, its Member States,

the United Kingdom and Iceland agreed to a quantified emission reduction commitment that limits
their average annual emissions of greenhouse gases during the second commitment period to 80 % of
the sum of theibase year emissions, which is reflected in the Doha Amendment. Article 4 of the Kyoto
Protocol requires parties that agree to fulfil their commitments under Article 3 of the Kyoto Protocol
jointly to set out in the relevant joint fulfilment agreement thespective emission level allocated to

each of the parties. Council Decision (EU) 2015/1339 sets out the terms of the joint fulfilment
agreement as well as the respective emission levels of each Party to that agreement. The emission
levels definetheMember G 1 Sa Q> (GKS ! yAGSR YAYy3IR2YQa | yR LOSE
commitment period. These emission levels have been determined on the basis of the existing Union
legislation for the period 2008 nHn  dzy RSNJ 6 KS W/ ftAYFdS FyR 9y SNH®

In this context, the EU, Iceland and the UK jointly report their national greenhouse gases emissions
during the second commitment period of the Kyoto Protocol. As described above, the present report

is under the UNFCCC and the Kyoto Protocol and as suctvémidry presented here corresponds to

the EU GHG inventory under both scopes. This report, therefore, refers to the totals of-2ié ks

Iceland, plus the United Kingdom (E®). For reasons of clarity, please note that in some cases the
GSN¥a WalSlYloSSNQ | yR WQ9! Q YR W yA2yQ YI@& 06S dzaSR
Iceland and the United Kingdom.

The EU should not be held liable for any remaining errors caused by the CRF Reporter in the review of
the information submitted.

This reprt 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
YSGiK2R2ft23ASa 2F (G(KS aSYo SNk gsadinitEQ@inveritory ark #ied Sy i 2 N
aggregation of the scopeelevant data of the Member States inventories, the detailed sectoral
methodologies used in the EU inventory are fully consistent with the methodologies reported by the
Member States to the UNFCC&s 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 up to previous review
recommendations, the EU submission in 2021 includes an Annex (Annex Ill) with a summary
description of the methodologies used by each Member State for the EU kegotas. The more
RSGFAf SR RSAONARLIIA2ya OFy 0SS F2dzyR Ay aSYoSNI {il
submissions (common reporting format (CRF) tables and inventory reports), are considered to be part

of the EU inventory. Several chaptensthis 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 RegulBl)) No 525/2013 of the
European Parliament and of the Council of 21 May 2013 on a mechanism for monitoring and reporting
greenhouse gas emissions and for reporting other information at other information at national and
Union level relevant to climatehange and repealing Decision No 280/2004/g@reafter referred to

as the Monitoring Mechanism Regulation or MMR). Decision No 280/2004/EC has been revised in
order to enhance the reporting rules on GHG emissions to meet requirements arising from eaunaent
future international climate agreements as well as the 2009 EU Climate and energy package. The
emissions compiled in the EU GHG inventory are the sum of the respective emissions in the respective
national inventories, except for the Intergovernmenfhnel on Climate Change (IPCC) reference
approach forCQ emissions from the combustion of fossil fuels.

The ELR7 Member States are: Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece,aHynggeland, ltaly, Latvia, Lithuania,
Luxembourg, Malta, the Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain and
Sweden. Croatia is the newest Member State and accessed the EU in July 2013. Even though not all
Member States were part dhe European Union in 1990, GHG emissions in the EU aresénes
consistent since 1990 and account for all sources and sinks of the current 27 EU MS.

The EU will resubmit its 2022 GHG inventory to UNFCCC later in the year to be the sum of emissions
and removals of its 27 Member States, the UK and Iceland. This resubmission will reflect their final
reviewed GHG inventories under the Kyoto Protocol.

1.1 Background information on greenhouse gas inventories and climate
Change

The annual EU GHG inventdsyequired for two purposes.

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

Secondly, under the EU GHG Monitoring Mechanism Regulation, the European Commission has to
assess annually whether the actual and projected progress of Member States is sufficient to ensure
Fdzf FAEYSYG 2F GKS 9! Qa O2YYAGYSd, @ witlzyeBpSdNb BUK S ! b C
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legislation for reduction of GHG emissibn&or this purpose, the Commission has to prepare a
progress evaluation report, which has to be forwarded to the European Parliament and the Council.
The annual EU inventory is used floe evaluation of actual progress.

The legal basis of the compilation of the EU inventory is the MMR. The MMR establishes a mechanism
for inter alia: (1) ensuring the timeliness, transparency, accuracy, consistency, comparability and
completeness of repding 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, to the Kyoto Protocol and to decisions adopted thereunder aratiegal

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 substances that deplete the ozone layer in the ManSitates; (4) monitoring, reporting,

reviewing and verifying greenhouse gas emissions and other information pursuant to Article 6 of
Decision No 406/2009/EC; (5) evaluating progress by the Member States towards meeting their
obligations under Decision N&®&/2009/EC.

Under the provisions of Article 7 of the MMR, the Member States shall determine and report to the
Commission by 15 January each year (year X) inter alia:

1

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

data in 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

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

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);

information from their national registry on the issue, acquisition, holding, transfer, cancellation,
retirement and carry-over of AAUs, RMUs, ERUs, CERs, tCERs and ICERs for the year X-1,;

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

i nf orn

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

Specific equirements on structure, format, submission processes under the MMR are detailed in an
implementing Act since June 2014According to the MMR and its implementing decision the reporting

8 Decision No 406/2009/EC of the European Parliament and of the Council of 23 April 2009 on the effort of Member States to
reduce their greenhouse gas emissions t o redaecéoncomminenGopio020i t ydés gr e
(OJ L 140, 05.06.2009, p.136).

9 Commission Implementing Regulation (EU) No 749/2014 of 30 June 2014 on structure, format, submission process and review
of information reported by Member States pursuant to Regulation (EU) No 525/2013 of the European parliament and of the
Council (OJ L 203, 11.07.2014, p.23).



requirements are exactly the same as for the UNFCCC, regardirentantd 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, Iceland and the UK. They are responsible for the
methods, emission factors and emissions used, and felirtiplementation 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 intheir conclusions (18and 19" meetings, respectively).

Conclusions of the T8neeting 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 ditstim 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 teeié&i)

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 NIR, particularly for key categories iditadi at the level of the EU. Recommendations directed at
specific member States as well as Iceland are beyond the scope for inclusion in the ARR of the EU. The
LRs encouraged the secretariat to conduct the review of the EU submission after the subrfiiseions
individual EU member States and Iceland have been reviewed;

Conclusions of the T9neeting of GHG lead reviewers, on the scope of and approach to the review of
the EU GHG inventory:

The LRs concluded that the conclusions from the 16th meeting adriBRe 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:

0] 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.

(i) (ii) 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.

(iii) (iii) 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

In accordance with the MMR Article 6(1), a Union Inventory system is established to ensure the
timeliness, transparency, accuracy, consistency, comparability and completeness of national
inventories with regrd the Union greenhouse gas inventoly.KS / 2YYAaaArzyQa {04l
Document (SWD (2013) 308 fittaloutlines the main elements of the Union inventory system. An
overview is presenteth Figurel.l.

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 thegti@paf

its own inventory which is the basic input for the inventory of the European Union. DG Climate Action
is supported in the establishment of the inventory by the following main institutions: the European
Environment Agency (EEA) and its Europegncl@entre on Climate Change Mitigation (ETC/CM) as
well as the following other DGs of the European Commission: Eurostat, and the Joint Research Centre
(JRCY.

10 https://ec.europa.eu/clima/sites/climalfiles/strategies/progress/monitoring/docs/swd_2013_308_en.pdf
1 The Statistical Office of the European Communities (Eurostat) and the Joint Research Centre (JRC) are DGs of the European
Commi ssion. For simplicity reasons, these institutions are referr
5



Figure 1.1
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If a MS plans to resubmit to UNFCCC by 27 May, they shall provide the revised inventory to the EU and the EEA by 15 May at the latest. The
updated EU inventory and inventory report is then compiled and re-submitted to UNFCCC by 27 May.

Tablel.1 shows the main institutions and persons involved in the compilation and submission of the

for

EU inventory.
Table 1.1 List of institutions and experts responsible
the preparation of the EU inventory
Member State/EU institution | Contact address
Elisabeth Rigler
Austria Umweltbundesamt
elisabethrigler@umweltbundesamt.at
Belgium Peter Wittoeck
9 Federal Department of the Environment

t

he


mailto:rigler@umweltbundesamt.at

Member State/EU institution | Contact address

Detelina Petrova
Bulgaria Executive Environment Agency
dpetrova@moew.government.bg

Ms Vlatka Pallil and Ms Tatjana Obul i
Ministry of Economy and Sustainable Development
vlatka.palcic@mingor.htatjana.obucina@mingor.hr

Ms |va Gvedek

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

Croatia

Theodoulos Mesimeris
Cyprus Department of Environment
tmesimeris@environment.moa.gov.cy

Ing. Eva Krtkova Czech Hydrometeorological Institute (CHMI)

Czech Republi
zech Republic eva.krtkova@chmi.cz

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

Kristiina Joon

Ministry of the Environment

Senior Officer, Climate Department

Estonia kristiina.joon@envir.ee

Hanna-Lii Kupri

Adviser, Estonian Environmental Research Centre
hanna-lii.kupri@klab.ee

Riitta Pipatti
Finland Statistics Finland
riitta.pipatti@stat.fi

Pascale Vizy
Minist re de | 06Environnement, de | ' En
Pascale.VIZY @developpemedtirable.gouv.fr

France Jean-Pierre Chang

Centre I nterprofessi on eFollutbreAtnmosphégique d 6
(CITEPA)
jeanpierre.chang@citepa.org

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

Mr. Kyriakos Psychas
Ministry of Environment and Energy

Greece

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

Nicole Keller,
Iceland Environment Agency of Iceland,
nicole.keller@umhverfisstofnun.is

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

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

Agita Gancone
Latvia Ministry of Environmental Protection and Regional Development
agita.gancone@varam.gov.lv
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Member State/EU institution

Contact address

Lithuania

Ms. Jolanta Merkeliene

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

j-merkeliene@am.lt

Luxembourg

Eric De Brabanter

Département de I'Environnement

Ministere du Développement durable et des Infrastructures
eric.debrabanter@mev.etat.lu

Dr. Marc Schuman

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

Malta

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

Netherlands

Margreet van Zanten
National Institute for Public Health and the Environment

marqreet.van.zanten@rivrrmai|'[0Z

Poland

Anna Olecka

National Centre for Emissions Management

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

Portugal

Eduardo Santos

Agéncia Portuguesa do Ambiente, Departamento de Alteracdes Climéticas
(DCLIMA)

Romania

Sorin Deaconu
National Environmental Protection Agency
sorin.deaconu@anpm.ro

Slovakia

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

Slovenia

Tajda Mekinda Majaron
Environmental Agency of the Republic of Slovenia
tajda.mekindamajaron@gov.si

Spain

Maj Britt Larka Abellan
Direccion General de Calidad y Evaluacion 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

United Kingdom

Neil Lambert

Department for Business, Energy and Industrial Strategy
UK Greenhouse Gas Inventory team
neil.lambert@beis.gov.uk

European Commission

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

European Environment Agency
(EEA)

Ricardo Fernandez, Claire Qoul, Melanie Sporer
European Environment Agency
Ricardo.Fernandez@eea.europa@aire.Qoul@eea.europa,emelanie.sporer@eea.europa.eu
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Member State/EU institution | Contact address

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

Energy ( ETC/CM) nicole.mandl@umweltbundesamg.atichaela.gager@umweltbundesamt.at

elisabeth.rigler@umweltbundesamt.at

Michael Goll

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

Giacomo Grassi, Frank Dentener
Joint Research Centre (JRC) Joint Research Centre, Directorate D i Sustainable Resources
Giacomo.GRASSI@ec.europa,dtrank. DENTENER@ec.europa.eu

1.2.1.1 The Member States

All EU Member States are Annex | parties to the UNFCCC Therefore, all Member States have committed

themselves to prepare individual national GHG inventories in accordance with UNFCCC reporting
guidelines and to submit those inventories to the UNFCCC seiateby 15 April.

In this context, all Member States are required to establish, operate and seek to continuously improve
national inventory systems in accordance to Article 5 of the MMR. Detailed information on institutional
arrangements/national systentf each Member State is included in the respective national inventory
reports.

¢CKS 9dzNRBLISIHY ! yAzyQa Ay@Syli2NR Aa o0F&aSR 2y (KS
estimate of the EU greenhouse gas emissions should accurately reflect the su@ ¥fo SNJ { (I 6§ S &

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 ZAPCC Guidelines. Member States are also
responsible for establishing quality assurance/quality control (QA/QC) programmes for their
inventories. The QA/QC activities of each Member State are described in the respective national
inventory reports.

For theEU 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 UNFCCC reporting
guidelines to the European Commission and to the European Environment Ag&#Eyby 15 January
every year.

After the submission of national GHG inventories and inventory reports, QA/QC checks are performed
08 GKS 9! 0(SFrY®d ¢KS 2dzi02YS 2F (KSaAS WAYyAGALI T
sent to Member Statefor 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 iMer8tates check their
national data and information used in the EU inventory report, answer to the initial checks findings
and send updates, as relevant by thé"March. In addition, they can comment on the general aspects

of the EU inventory report bthe 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 aszquested by the EU team.
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(WG1) of the Climate Change Committee established under the MMR. The purpose of the Climate
Change Committee is to assist the @pgan Commission in its tasks under the MMR. 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

¢CKS 9dzNRBLISIY /2YYAaaAzyQa 5D /tAYFGS ' OGAz2y Ay O
responsibility for the EU inventory. Member States are required torsutheir national inventories

and inventory reports under the Monitoring Mechanism 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 thefNFCCC Secretariat, on behalf of the European Union. In the actual
compilation of the EU inventory and inventory report, the European Commission, DG Climate Action,

Aa FaaradSR o0& (GKS 99! AyOfdzZRAYy3a (GKS 99! Qa 9¢/ k!

The consuhtion between the DG Climate Action and the Member States takes place in the Climate
Change Committee established under Article 26 of the MMR. The Committee is composed of the
representatives of the Member States and chaired by the representative of Gé&lnate Action.

Procedures within the Committee for decisiarmaking, adoption of measures and voting are outlined

in the rules of procedure, adopted in November 2003. In order to facilitate deeisaking in the

Committee, working groups have been edtab a KSR> 2yS 2F gKAOK Aa 22NJ
AY@Syi2NASaQd ¢KS 202S00GA@Sa yR GFala 2F 22N} A
include:

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

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 on inventory 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 for improvements where needed.

1.2.1.3 The European Environment Agency

Under MMR Article 24 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:

(a) 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 for the 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 information and observation
network (Eionet), which consists of the EEA as central node (supporteddpeBn topic centres) and
10



national institutions in the EEA member counttfgseehttp://eionet.eea.europa.e). Member States

report the information reported pursuant to Article 7 of the MMR to the Commission with a copy to

the European Environment Agerty | YR F2NJ G KA&a NBIFaz2y (GKSé& FNB YI-
/| SYGNI £ 5FdF wSLI2aA i 2 NEp/ddyeoBeNduidogaBu).9 A2y Sl oW/ 5wQX

Apart from the data capturing processes, and as part eégponsibility 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 completesss and consistency of the Union and Member States inventories.

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 getiezal public,
the EEA data viewer is also provided.

The EEA is further assisted by its European Topic Centre on Climate Change Mitigation and Energy (
ETC/CM), which is an international consortium working with the EEA under a framework partnership
agreenby i@ ¢KS | OGAQGAGASAE 2F GKS 99! Q& 9¢/ k/ a I NB

1.2.1.4 The European Topic Centre on Climate Change Mitigation
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by a contract betwen the lead organisation Vito (vision on technology) in Belgium and EEA for the

years 20222026, continuing the work of the previous ETC on part of the work of the previous ETC/CM

on Climate change Mitigation and Energy, which ended in 2021.

¢ KS 9 BC/CManvolves 11 organisations and institutions in nine European countries. The technical
FYYSE 2F (GKS g2N] LIy FT2N GKS 99! Qa 9¢/ k/ a YR
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report. Environment Agency Austria is the task leader for the compilation of the EU annual inventory
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include:

1 Implementation of the quality assurance and quality control (QA/QC) procedures of the EU GHG
inventory national system for the compilation and submission of the Union GHG inventory to the
UNFCCC. I nitial QA/ QC checks of Me ndbnecoopetatioat es d s u
with Eurostat, and the JRC, and documented in the EEA review tool

1 Performing the first step of the annual Effort Sharing Decision (ESD) review and identifying
significant issues according to Art. 29 and 30 of the Commission Implementing Regulation (EU)
No 749/2014 (MMR Implementing Regulation).

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
States 6 submi ssi ons;

1 Preparation of the final EU inventory and inventory report by 15 April (to be submitted by the
Commission to the UNFCCC Secretariat);

¢ KS 991! Qa 9¢/ k/ a LINR A RS A
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12 EEA member countries include the EU Member States, Iceland, Liechtenstein, Norway, Switzerland and Turkey.
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inventory is transferred into the CRF reporter software for preparing the official EU GHG inventory
submission.

1.2.1.5 Eurostat

Eurostat collects national energy statistieported 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 CRF submissions. These
compaisons are 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 reportimgeafy 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 @nmission 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 CRF activitysiaatiale

for good quality GHG estimates in the energy sector, and therefore it is at the core of the QA/QC
activities at EU level.

1.2.1.6 Joint Research Centre

The Joint Research Centre (JRC) performs the QA/QC of the LULUCF and Agriculture sectors and is
respongble of the writing of the respective chapters. The QA/QC main activity is the annual checking

of early versions of the each national GHG inventory. Focus is on errors and inconsistencies, with
numerous interactions with national representatives for cladfions and improvements. Specific
completeness and consistency checks are also carried out. For LULUCF, additional efforts to help
member states in improving their reporting include annual technical workshops
(http://forest.jrc.ec.europa.eu/activities/lulucf/workshop3/ dedicated EWunded projects, the

AFOLU database, and a forest growth model whose results which may be used by countries to compare
with their estimates. More irdrmation is provided in the QAQC sections of the LULUCF and Agriculture
chapters.

1.2.2 Overview of inventory planning, preparation and management

1.2.2.1 A description of the process of inventory preparation

The annual process of compilation of the EU inventory issansed inTablel.2. The Member States

adzo YAG GKSANI Fyydzrt DID Ay@Syi2NE o6& wmp W ydzZ NE
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perform initial checks of the submitted data up to 28 February. The ETC/CM transfers the nationally
submitted data from the xrdliles into the CRF aggregator databashick was developed for
aggregating the EU submission from member state (MS) submissions. From the CRF aggregator the
aggregated EU inventory is transferred into the CRF reporter software for preparing the official EU
GHG inventory submission. Any infornaati 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 CRF Reporter manually.

12
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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 annual | Member States 15 January Elements listed in Article 7(1) of

greenhouse gas inventories Regulation (EU) No 525/2013

(complete  common  reporting and Article 3 of the implementing

format (CRF) submission and regulation (EU) No 749/2014

elements of the national inventory

report) by Member States under

Council Decision No 280/2004/EC

2. O6lnitial ¢ h e ¢ | Commission (incl. | For the | Initial checks and consistency checks (by

submissions Eurostat, the JRC), | Member State | EEA). Comparison of energy data
assisted by the | submission provided by Member States in the CRF
EEA from 15 | with Eurostat energy data (sectoral and

reference approach) by Eurostat and
EEA. Check of Member States'
agriculture and land use, land- use
change and forestry  (LULUCF)
inventories by JRC (in consultation with
Member States). The findings of the initial
checks will be documented.

3. Compilation of draft EU inventory

Commission (incl.
Eurostat, the JRC),
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 ati onck
findings including notification of
potential gap-filling

Commission (DG
Climate  Action)
assisted by the
EEA

28 February

Circulation of 61 1
including notification of potential gap-
filling and making available the findings

5. Circulation of draft Union
inventory and inventory report

Commission (DG
Climate  Action)
assisted by the
EEA

28 February

Circulation of the draft Union inventory on
28 February to Member States. Member
States check data.

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 fill gaps) and complete

by Member States national inventory reports.

7. Member State commenting on | Member States 15 March If necessary, provide corrected data and

the draft Union inventory comments to the draft Union inventory

8. Member State responses to the | Member States 15 March Member Statesr es pond t o 0
6initial checks?d if applicable.

9. Circulation of follow-up initial | Commission Commission Circulation of follow-up initial check

check findings

assisted by EEA
31 March

assisted by
EEA 31 March

findings and making available the
findings

10. Estimates for data missing from | Commission (DG | 31 March The Commission prepares estimates for
a national inventory Climate  Action) missing data by 31 March of the reporting
assisted by EEA year, following consultation with the
Member  State  concerned, and
communicate these to the Member
States.
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 to
folow-up 6éini ti al c follow up of o6initi
13. Member States submissions to | 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 Union inventory.
assisted by EEA
15. Any resubmissions by Member | Member States By 8 May Member States provide to the

States

Commission the resubmissions which
they submit to the UNFCCC secretariat.
The Member States must clearly specify
which parts have been revised in order to
facilitate the use for the Union

13



Element Who When What

resubmission. Resubmissions should be
avoided to the extent possible. As the
Union resubmission also has to comply
with the time-limits specified in the
guidelines under Article 8 of the Kyoto
Protocol, the Member States have to
send their resubmission, if any, to the
Commission earlier than the period
foreseen in the guidelines under Article 8
of the Kyoto Protocol, provided that the
resubmission corrects data or information
that is used for the compilation of the
Union inventory.

16. Union inventory resubmission 27 May If necessary, resubmission to UNFCCC

in response to Member States' of the final annual Union inventory.

resubmissions

17. Submission of any other | Member States When Member States provide to the

resubmission after the initial check additional Commission any other resubmission

phase resubmissions | (CRF or national inventory report) which
occur they provide to the UNFCCC secretariat

after the initial check phase.

By 28 February, the draft EU GHG inventory and inventory report are circutateed Member States

for review 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 timedybmission 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
O2yaraiSyid oA0GK aSYOSNI {i(ilFrGSaQ !bC/// &dzmmYAaaArzy

The final EU GHG inventory and inventory regod LINBS LJ NBR o6& (GKS 99! Qa 9
submission to the UNFCCC Secretariat. Resubmissions of the EU GHG inventory and inventory report

are prepared by 27 May, if needed. By 8 May, Member States provide to the Commission any
resubmission in respwse to the UNFCCC initial checks which affect the EU inventory, in order to

3dzZ- N> yGSS (GKFG GKS 9! NBadomYAaaAizy (42 GKS ! bcC/ /]
resubmissions. By the end of May the inventory and the inventory report arespeiolion the EEA

website (http://www.eea.europa.eu) and the data are made available through the EEA data service
(http://www.eea.europa.eu/dataand-maps/data/nationalemissiongreported-to-the-unfccecand-to-
the-eu-greenhousegasmonitoringmechanismd) and the EEA GHG data viewer

(http://Iwww.eea.europa.eu/dataandmaps/data/dataviewers/greenhouseasesviewer.)

Table1.3 summarises timeliness and completeness of the2€WMember States, Iceland and the
United Kingdom (E{P) submissions in 2022 that were taken into account for the compilation EU GHG
inventory.
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Table 1.3 Date, mode and content of submission of EU-27 Member States, Iceland and the United Kingdom
(EU-KP) in 2022 that were taken into account for the compilation of EU GHG inventory

MS date  |ubmission|y ., CRF NIR
mode
AUT | 14.04.2024CDR AUT 2022_3_13042022_0001156693347981248452031.xml _ |1990-2020 X
BEL | 06.05.2024CDR BEL_2022_2_05052022_1849596821897297876151306.xml _ |1990-2020 X
BGR| 15.04.2024CDR BGR_2022_1_08042022_1043528008730560114178460 xml |1988-2020 X
CYP| 14.03202jCDR____|CYP_2022_5_14032022_091125777627715728132931.xml [1990-2020] __ «x
CZE| 14.04.2022CDR CZE_2022_1_14042022_1010173292070173424806670.xml _|1990-2020 X
DEU| 11.03.2024CDR DEU_2022_1_09032022_1307349059789313728039888 xml
DEU| 14.03.2024CDR x (de)
DNM| 15.04.2024CDR DNM_2022_1_05042022_1624486434476201882411286 xml |1990-2020 X
ESP | 14.03.2024CDR ESP_2022_1_07032022_1624002989037472851025443 xml|1990-2020]  x (es)
EST | 15.03.2024CDR EST 2022_1_11032022_0833496790583129475309325.xml _|1990-2020 X
FIN | 14.04.2024CDR FIN_2022_6_13042022_2100178628064658895985257 xml _ |1990-2020 X
FRK | 16.03.2024CDR FRK_2022_1_11032022_2114401401414822133558052.xml |1990-2020]  x (1)
GRC| 15.03.2024CDR X
GRC| 06.05.2022CDR GRC_2022_4_06052022_135437384618509595432368 xml _ |1990-2020
HRV| 06.05.2024CDR HRV 2022 2 05052022 _1036447819374347510896596.xml |1990-2020 X
HUN| 17.03.2024CDR HUN_2022_2_16032022_154859249086908265939596 xml _ |1985-2020
HUN| 25.03.2024CDR X
IRL | 15.03.2024CDR IRL_2022_1_07032022_1356036367873419862839710.xml _ |1990-2020 X
ITA | 15.04.2024CDR ITA_2022_1_06042022_224238524144856716242276.xml __ |1990-2020 X
LTU | 15.04.2024CDR X
LTU | 08.05.2024CDR LTU 2022_2_06052022_1826248693110678179109500.xml _ |1990-2020
LUX | 14.04.2024CDR LUX_2022_1_13042022_2230177674752390873441538 xml _|1990-2020 X
LUX | 06.05.2024CDR X
LVA | 14.04.2024CDR LVA 2022 2_11042022_1020397013489929466391910.xml _ |1990-2020 X
MLT | 13.04.2024CDR MLT 2022_3_11042022_1525585523840982511712798 xml _|1990-2020 X
NLD | 14.04.2024CDR NLD_2022_1_14042022_0603046775341011500807411xml |1990-2020 X
POL| 06.05.2024CDR POL_2022_3_05052022_0911395814420304150794492 xml |1988-2020
POL| 12.05.2024CDR X
PRT| 15.03.2024CDR PRT 2022_1_12032022_0028578531025574299349601.xml |1990-2020 X
ROU| 06.05.2024CDR ROU_2022_5 _03052022_0748436478895286069515378 xml |1989-2020 X
SVK| 05.05.2022CDR SVK_2022_4_06042022_2040405229825853848691361.xml |1990-2020 X
SVN| 15.04.2022CDR SVN_2022_4_13042022_0622272568663170709198778.xml |1986-2020 X
SWE| 15.03.2022CDR SWE_2022_1_14032022_1642267126877797914688130.xml |1990-2020 X
GBK| 15.03.2022CDR X
GBK| 06.05.2022CDR GBK_2022_2_06052022_1727165161355352201146233 xml |1990-2019
ISL | 13.04.2024CDR X
ISL | 06.05.2024CDR ISL_2022_2_06052022_2125489069601836515951843 xml _ |1990-2020

Tablel.4 gives an overview on people involved in the compilation of the EU GHG inventory submission
in 2022 and their individual responsibilities in this process.



Tablel.4 Responsibility list for the compilation of the EU GHG inventory submission in 2022

melanie.sporer@eea.europa.eu

Name EU GHG inventory/inventory report compilation Initial Checks
Overall Project . Overall QA/QC .
responsibility manager Sector experts Quality expert responsibility | coordinator Sector experts/ expert Quality expert
Xavier Seront (DG Clim X Chapter 13- Changeg Executive summary,
Xavier.SERONT@ec.europa.eu nationalsystem introduction
Roxanne Lake (DG Clin X Chapter 13- Changeq Executive summary
Roxanne.LAKE@ec.europa.eu national system introduction
Francesca LANZA (DG Cli Chapter 12 - Kyoto
Francesca.LANZA@ec.europa.eu units, Chapter 14 -
Changes to registry, E
SEF Tables
s BogdanVoinea (DG Clim
‘% | Bogdan.VOINEA@ext.ec.europa.eu Chapter 14 Changes
E registry, ELSEF Tableg
% Frank Dentener (JRC)
© | frank.dentener@ec.europa.eu sector 3 sector3
Simona Bosco GR sector 3 sector 3
Simona.BOSCO@ec.europa.eu
SOLAZZO Efisio I 3 ol 3 ol
Efisio. SOLAZZO @ext.ec.europa.eu sector 3, plots sector 3, plots
Giacomo Grassi IR LULUCF and KP
giacomo.grassi@ec.europa.eu LULUCF and KP LULY LULUCF
Raul AbaéVinas (JRC
raul.abadvinas@ec.europa.eu LULUCF and KP LULY4 LULUCF and KP LULY
Michael Goll (Eurostat
Michael. Goll@ec.europa.eu 1A Reference approac 1A Reference approac
Ricardo Fernandez (EE Executive summary
ricardo.fernandez@eea.europa.eu X chapter 1, trend
% chapter, chapter 10
2 | Claire Qoul (EE/ Executive summany|
'_-'; claire.qoul@eea.europa.eu X chapter 1, trend, X
= chapter, chapter 10
< | Peter Iversen (EE4
HJJ peter.iversen@eea.europa.eu LULUCF LULUCF and KP LULY LULUCF
Melanie Sporer (EE4 X
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Name

EU GHG inventory/inventory report compilation

Initial Checks

Overall

s Sector experts

Quality expert

Overall

QA/QC

Sector experts/ expert

Quality expert

responsibility manager responsibility | coordinator
Herdis Gudbrandsdottir (EE]
herdis.gudbrandsdottir@eea.europa.eu Data checks
Michaela Gager (ET@M; UBAV) Data manager
michaela.gager@umweltbundesamt.at 9
Gunther Schmidt (ETCM; UBAV) Data managerl
guether.schmidt@umweltbundesamt.at 9

Executive summary,

Nicole Mandl (ETCM, UBAV) X introduction, trend X crosscutting issues crosscutting issues
nicole.mandl@umweltbundesamt.at chapter
Bernd Gugele (ETCM, UBAY)
bernd.gugele@umweltbundesamt.at 1A Refeernce approac| 1A Reference approac|
Bradley  Matthews (ETCM, UBAV) . . . .
bradley.matthews@umweltbundesamt.at uncertainty analysis Uncertainty analysis
Maria Purzner ( CM ETC/CM, UBN sector 2-
maria.purzner@umweltbundesamt.at f-gases only
Marion Pinterits (ETCM; Klarfakt)
marion.pinterits@umweltbundesamt.at X 1B, 1C, chapter 10 X 1B,1C 1AB
Elisabeth Kampel (ETECM) "
e.kampel@klarfakt.com suppor
Eva Krtkova ( EFOM;CHMI) 1A2, 1A4, 1A5 1A1, 1AB 1A2, 1A4, 1A5 1A1
eva.krtkova@chmi.cz
Markéta Mullerova (ETCM; CHMI) 1A2. 1A4. 1A5 1A1 1A2, 1A41A5 1AL
marketa.mullerova@chmi.cz ' ' ’
SAARIKIVI RISTO JUHANA (CM ETC/CM; sector 5 sector 5
ristojuhana.saarikivi@chmi.cz
Céline GUEGUEN (ETR) tor 5 tor 5
celine.gueguen2@gmail.com sector sector
Coralie  JEANNOT (T, CITEPA
coralie.jeannot@citepa.org BUETS, 2C EU ETS, 2C
Julien Vincent (ETCWM™; CITEPA 1A2, 1A4, 1A5; 1A2, 1A4, 1A5;
julien.vincent@citepa.org 1A1, 2D, 2G2G4, 2H 1B, 1C 1A1, 2D, 2GaG4, 2H 1B, 1C
Giorgos Mellios (ETCM; Emisia) 1A3 + bunkers,

giorgos.m@emisia.com

comparison with
Eurocontrol

1A3 + bunkers

Maria Georgakaki (ETC/CM, Emisia)
Maria Georgakaki <maria.g@emisia.com

1A3 + bunkers,
comparison with

1A3 + bunkers

Eurocontrol
Barbara Gschrey (ETM; Oeko Recherch Fgases, 2B9 Fgases, 2B9
b.gschrey@oekorecherche.de 2E, 2F2G12 2E, 2F2G12
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Name

EU GHG inventory/inventory report compilation

Initial Checks

resgc\)/r?;?tl)lili ty mP;;?]J:g(ter Sector experts Quality expert resf))(\)/s;?tlalility co(gg/i(r?a(ior Sector experts/ expert| Quality expert
Kristina Kaar (ETCM; Oeko Recherchg Fgases Fgases
kristina.kaar@oekorecherche.de 2E, 2F2G12 2E, 2F2GX2
Lorenz Moosmann (ET@MV; Oeko) sectors 2A, 2B, 2A 2B
l.moosmann@oeko.de Chapter 15 '
:T(Lejll"(nﬁe oekiﬂgle (Eoh oek) sectors 2A, 2B, 2A, 2B,
lIs Moorkens (ETCM; VITO sector 2

ils.moorkens@vito.be

sector 2

(excl. fgases)

18




1.2.3 Quality assurance, quality control of the European Union inventory

1.2.3.1 Quality assurance and quality control procedures in the EU

The Europeacommission (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 specifim@cures for the

EU GHG inventory submission. The European Environment Agency (EEA) is responsible for the annual
implementation of these QA/QC procedures for the EU inventory.

¢CKS 9! wv!kv/ LINRAINIYYS Aa Saidl of Avelsng Docyment KI LJG S|
(SWD(2013) 308). In the EU QA/QC programme the general responsibilities for the QA/QC are defined
as follows:

- The Member States are responsible for the quality of activity data, emission factors and other
parameters used for their inventories, for adherence to the IPCC methodologies and the
establishment of the national QA/QC programmes. As EU Member States inventories form part
of the EU inventory submission information on the individual Member States QA/QC procedures
can be found in their national inventory reports.

- The European Commission (DG Clima) is responsible for setting up the QA/QC Programme,
ensuring the establishment and fulfilment of its objectives and ensuring the development of a
QA/QC plan.

- The EEA, together with its ETC/CM, are responsible for the practical implementation and
coordination of QA/QC procedures for the Union inventory, as well as for the archiving and
documentation.

The following part focuses on QA/QC procedure at EU level.
The overall objectives of the EU @B@C programme are:

1 To establish quality objectives for the EU GHG inventory taking into account its specific nature
of the EU GHG inventory as a compilation of MS GHG inventories:

1 To implement the quality objectives in the design of the QA/QC plan defining general and
specific QC procedures for the EU GHG inventory submission taking into account the specific
nature of the EU GHG inventory:

i to provide an EU inventory of greenhouse gas emissions and removals consistent with the sum
of Member St Bdoégednhiousewas enissions and removals submitted to the EU
and covering the EU geographical area:

1 to ensure the timeliness of MS GHG inventory submissions to the EU for the compilation of the
EUbs GHG inventory,;

1 to ensure the completeness of the EU GHG inventory, inter alia by implementing procedures to
estimate any data missing from the national inventories, in consultation with the MS concerned,;

T to contribute to the i mprovement of quality of Me

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

A number of specific objectives have been elaborated in order to ensure that the EU GHG inventory
complies with the UNFCCC inventory principles of transparency, completeness, consistency,
comparability, acaracy 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 gedgrapand sectoral
coverage. The QA/QC plan describes the quality control procedures that take place before the EU
inventory compilation, for checking the consistency, completeness and correctness of the Member
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States inventories, as well as during the @ilation of the EU GHG inventory, for ensuring the
correctness of the EU data prior to its submission. In addition, QA procedures, procedures for
documentation and archiving, the time schedules for QA/QC procedures and the provisions related to
the inventay improvement plan are also included.

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 maual 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 theab@A/QC
procedures are coordinated by Environment Agency Austria. By using the Austrian quality manual as a
template for the EU quality manual the EU can benefit from the experience made during the skt

the Austrian quality management system whialfils 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 pnagesses (management processes,
inventory compilation processes and supporting processes) of the quality management syatden (
1.5).

Table 1.5 Structure of the EU quality management manual

Chapter Chapter description

Management processes

Describes the organisation and responsibilities within the EU GHG

ETC 01 EU inventory system inventory system

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

ETC 02 QA/QC programme by the European Commission

Describes the responsibilities and the structure of the quality

ETC 03 Quality management system management system and gives an overview of the forms and checklists
used
ETC 04 Quality management evaluation Describes the evaluation of the status and effectiveness of the quality

management system

Describes the procedures for the correction and prevention of mistakes

ETC 05 Correction and prevention that occur in the EU inventory

. Describes the information technology systems used such as CIRCA,
ETC 06 Information technology systems Reportnet and the systems set up at Environment Agency Austria
ETC 07 External communication Describes the communication with Member States and other persons and

institutions

Inventory compilation processes

Describes the quality control activities performed on the GHG inventories
submitted by the EU Member States

Describes the quality control activities performed during the compilation
of the EU GHG inventory including checks of database integrity

ETC 08 QC MS submissions

ETC 09 QC EU inventory compilation

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

ETC 10 QC EU inventory report EU GHG inventory report

Supporting processes

Describes the production, change, proofreading, release and archiving of

ETC 11 Documents .
quality management documents

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

The quality checks performed during inventory compilation process are the central part of the quality
manual. Quality checks are made at three levels:
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QUALITY CONTROL MS SUBMISSIONS
The QC activities of MS submissions include:
Completeness checks

1 Check if all gases ( COz, CH4, N2O, HFCs, PFCs, SFs, NF3) are available for all years
1 Check correct use of notation keys related to completeness
o Check categories where a MS report the notat]
guidelines include methods/emission factors
o0 Check categories where MS report a notation Kk
MS report emissions
o Check categories where MS report ANEO and in
emissions
1 Check blank cells

Time series consistency checks
9 Check time series of emissions

1 Check time series of implied emission factors
1 Check if identical values have been used for the last two reporting years.

Comparisons of implied emission factors across Member States
Recalculations

1 Check categories where MSs provide recalculations and focus on those of more than 0.05% of
national total emissions for each main gas and assess if there are potential over- or
underestimates (excluding the effect of GWPSs).

1 Explanations for recalculations also need to be checked

1 Check recalculations at more detailed category level compared to submission of the same year
(e.g. recalculations between 15 January submission and 15 March submission of the same
year)

EU ETS

1 Check of consistency/transparency of EU ETS data with the CRF

Eurostat energy data

1 Check of consistency of Eurostat energy data with the CRF

Recommendations

 Check whether recommendations from earlier Union or UNFCCC reviews, have been
implemented by the Member State

Potential over and underestimations in key categories

1 Assess whether there are potential overestimations or underestimations relating to a key
category in a Member Stateds inventory

For the communication with Member States and the documentation of the observations made by

SSOG2N) SELISNI& RdNAYy3I (GKS WAYAGAL f OKS01aQ LXK

https://emrt.eea.europa.eu) is used. For this reason Member States nominations have been made to

DG Clima and the EEA. Thewiotk2 ¢ Ay (GKS G22f | ff 2 ¢ aSaiKE LANRLJE CBAYLS
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are also highlighted. All the issues identified in the EMRT are archived and can be accessed by the
future EU sectoral and quality experts in the annual QA/QC procedures, to avoid repetition of
guestions on known issues.

According to lhe timeline provided above, the checks are performed betw&8th January and 28th
February.

On 28 February MS receive the EIONET/WGL1 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 CRF tables/draft inventory report,
including the information on methodologies and EFs used for the EU key categories (Annex Il1).

Both responses to the findings included in the EMRT and comments tirdafteeU 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 signifant issues, as provided for in the MMR, all the tools supporting the checks
are reproduced and the findings in the EMRT are followedBgiween15" Marchand 7" April follow-

up questions and questions on new material received from MS may be askesl HMRT.

Observations by the EU review team (first step ESD réd)i¢hat are not followeelp in step two and
remain unresolved or partly resolved at the end of the QA/QC process in one submission year will be
followed-up in the consecutive year.

QUALITYCONTROL EU INVENTORY COMPILATION

Atfter the initial checks of the emission data, the ETC/CM transfers the national data from tfilegml

into the ETC/CM CRF aggregator database. The ETC/CM CRF aggregator database is maintained and
managed by Environmem{gency Austria. The new CRF Aggregator has been designed in a way that
the EEA can also perform the aggregation to ensure that there is always aifpamition and
minimizing the risk of not submitting to the UNFCCC.

As the EU GHG inventory is compiledtio@ 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 surupégame units are used) atitht

the summingup 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 resultshame 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 for any resubmission. Two checklists from the QA/QC manual are
used forthispurp@ SY WLY @Sy i 2NB LINBLI NI GA2ykO2yaraiasSyodoeQ

QUALITY CHECKS EU INVENTORY REPORT

13 See explanation of annual and comprehensive review within this chapter.
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The checks carried out during and after the compilation of the EU GHG inventory report, are specified

Ay (KS OKSO{fAald wW9! iheyQ&OF madudk TheyBoved &gl checks®df dRS T A y S
consistency between the inventory and the inventory report, data consistency between the tables and

GKS GSEGZ odzi f&az2 flé&2dzi OKSOl1ad {AyOS Hnwmn @K
experts who have the additional task of reviewing the content and the consistency between the CRF

data and tables and the NIR.

The circulation of the draft EU inventory and inventory report on 28 February to the EU Member States
for reviewing and commentinglso 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 procedureadsuuithe

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 peer review

A collabordéive internal review mechanism is established within the European Union such that all
participants (MS, EEA, Eurostat, and JRC) may contribute to the identification of shortcomings and
propose amendments to existing procedures. The review activities wjtkrés from Member States

are coordinated by the ETC/CM through WG1 and normally take place during the period from April
through September each year. The synthesised findings of collaborative reviews provide a basis for the
planned progressive developmeot inventories both at Member State and at EU level.

In 2014, such activities included the identification of areas where inconsistent reporting between
different Member States could have taken place, in cases where the 2006 IPCC Guidelines are not
sufficently clear, and discussions on how the ETS data are used in the inventories. These discussions
were followed up in 2016 and 2017, after analysing the inventory reporting of the Member States and
the conclusions from the UNFCCC reviews.

IN2017,ateamcd SYO SNJ { (I 6S4Q SELISNIa NBOASESR GKS 9! D
for improvements. Several of these recommendations have been implemented in the current
submission, whereas others will be taken into account in future submissions. See chafuenide

information.

EU internal reviews (Reviews under the OEffort Sharin

Since 2012, eight EU internal inventory reviews have been carried out in order to determine the
emission allocations 2033020 for the EU internal GHG emission reductiargets for 2020 and in

order to determine compliance with the ESD targets. In the climate and energy package the European
Union has committed itself to reduce greenhouse gas emissions by 20% below 1990 levels by 2020.
The package comprises two piecedegfislation related to GHG emissions:

1. A revision and strengthening of the Emissions Trading System (ETS), the EU's key tool for
cutting emissions cost-effectively. A single EU-wide cap on emission allowances will apply from
2013 and will be cut annually, reducing the number of allowances available to businesses to
21% below the 2005 level in 2020. The free allocation of allowances will be progressively
replaced by auctioning, and the sectors and gases covered by the system will be somewhat
expanded.
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2. An '"Effort Sharing Decisiond (ESD) governing emi s
ETS, such as transport, housing, agriculture and waste. Under the Decision each Member State
has agreed to a binding national emissions limitation target for 2020 which reflects its relative
wealth. The targets range from an emissions reduction of 20% by the richest Member States to
an increase in emissions of 20% by the poorest. T
emissions from the non-ETS sectors by 10% by 2020 compared with 2005 levels.

The ESD sets out the 2020 emission limit of a Member State in relation to its 2005 emissions, and its
emission limits from 2013 to 2020 form a linear trajectory. In accordance with Article 3.2 of the ESD,
the startingpoint of the linear trajectory is defined as the average annual ESD emissions during 2008,
2009 and 2010 in 2009 (for Member States with positive limits under Annex Il of the ESD) or in 2013
(for Member State with negative limits). The annual emissiorcations shall be determined using
reviewed and verified emission data. Thus, complete emission inventories for the reference years
(2005, and 2002010) had to be available and reviewed prior to determining the annual emission
allocations in 2012. In orddo determine compliance with the ESD targets accurate, reliable and
verified information on annual greenhouse gas emissions is needed from the inventory year 2013
onwards.

The ESD reviews are coordinated by the EEA, and are carried out in two stppkisSimplemented

by the EU team and makes use of the procedures available in the EU QA/QC system, taking into account
020K GKS SEA&GAY3 ljda tAlGe | aadzNy yOS«kljdzZ tAde O2vyi
submissions under the MMR and thepsirate inventory review process occurring under the UNFCCC.

Step 2 is implemented by independent review teams comprising of lead reviewers and sector experts.

The ESD reviews are carried out either as comprehensive review or as annual review (see separate
box). Further information on the ESD review can be found in the MMR (Article 19) and its implementing

act (Chapter Il1).

The reviews under the ESD can be seen as a more robust and consistent QA of MS GHG inventories
that have led to improvements inthe guf AG& 2F GKS 9! FyR A0a aSYoS
submissions to UNFCCC in the years thereafter.

Specific activities for the LULUCF sector are described under Ch. 7.10 Quality Assurance and Quality
control.
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Annual and comprehensive ESD review

In 2012,the first comprehensive ESD review was carried out in order to determine the em
allocations 20122020 for the EU internal GHG emission reduction targets 2020 and resp
trajectories. All 28 Member States have been reviewed by a team of 22 ragiewe

CNRY Hnmp 2ys6FNRA GKS DID SyArAaaizy Ay@Syi
NEOASGed ¢KS aaw SYyKFIyOSR (KS NBLERNIAYy3 N
to the UNFCCC Secretariat and introduced requirements comgethe monitoring, reporting
reviewing and verifying of GHG emissions and other information pursuant to Article 6 of the
Sharing Decision.
¢tKS 9{5 FYR (KS aaw AYUNRBRdzOSR Iy I yydz f
greenhouse gamventories within a shorter time frame than the current UNFCCC inventory re
to enable the use of flexibilities and the application of corrective action, where necessary,
end of each relevant year.
Article 19 of the MMR establishes an-fiternal review process to ensure that compliance w
annual GHG emission limits is assessed in a credible, consistent, transparent and timely man
NEOASH6SR AYy@Syia2NE RIFEGEFE Aa dzaSR G2 OKSO|
There ae two types of reviews: annual and comprehensive. Comprehensive reviews have
carried out in 2016 and 2020for all other years an annual review is carried out. The annual re
consists of two steps. The first step verifies the transparency, acgucansistency, comparabili
and completeness of the national inventory data. The checks of step 1 are made by the sam
that carries out the initial checks before the compilation of the EU GHG inventory. If the first g
the annual review reveala significant issue as defined by Article 19(4) of the MMR, su
2OSNBatGAYFGA2ya 2NJ dzyRSNBaGAYIGA2ya NBf I
review team performs the second step checks of the national inventory data of this MeBidnter
to identify cases where inventory data is prepared in a manner which is inconsistent with U
guidance documentation or Union rules. Where appropriate, the review team calculate
resulting technical corrections, in consultation with the comest Member State, to correg
originally submitted estimates.
In 2015, due to the problems with the CRF reporting software the annual review had
postponed to 2016. However, the European Commission decided to organize a trial review i
to supportMember States in improving their GHG inventories and to gain experience orga
reviews and reviewing under the new guidelines. In 2015, step 1 checks were made for
Member States whereas step 2 was carried out only for 18 Member States whigiteared to
participate in step 2.
In ApritAugust 2016, the second comprehensive review was carried out. All 28 Member State
been reviewed by a team of 22 reviewers. As it was not possible to carry out the ESD review
due to the problems witltCRF reporter software the ESD comprehensive review 2016 has be
extended review and covered the years 2005, 22080 and 2012014. The review considered th
six GHGEQ, CH, N.O, HFCs, PFCs, a8B. It did not consideNF; becauseNF is not coveed by
the ESD. All sectors were considered with the exception of LULUCF; domestic and inter
aviation was also reviewed but no technical corrections were made because aviation is ¢
under the EU ETS and excluded under the ESD.
In 2017, 2018 iad 2019 annual reviews have been performed. The annual review is a two
process where all 28 MS have to undergo step 1 and only those Member States are subject
2 for which significant issues are identified during step 1.
1 In2017 15 MS were subject to step 2; the final review reports include 70 recommendations,
16 revised estimates provided by the Member States and four technical corrections
calculated by the review team.
1 In 2018 eleven MS were subject to step 2; the final review reports include 34
recommendations, ten revised estimates provided by the Member States and one technical

correction calculated by the review team.
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1 In 2019 13 MS were subject to step 2. In addition Norway and Iceland participated in step 2
on a voluntary basis. The final review reports include 56 recommendations, 16 revised
estimates provided by the Member States and four technical correction calculated by the
review team.

In ApritAugust 2020, the third comprehensive review was carried out. All 27 EU Member St
UK, Iceland and Norway were reviewed by a team of 28 reviewers. On the basis of the
inventories reviewed in 2020, the European Commission fixed the base year and the gree
gas emissions targets for 2030, and the trajectory years for-20298. The reiew covered the year
2005 and 201018, all gases and all sectors apart from LULUCF. The review resulted
recommendations, 79 revised estimates received from countries and eight technical corre
calculated by the review team.

In 2021, an annai review is organized in order to assess compliance of the MS with the ESD
for the inventory year 2019. 18 MS were subject to step 2. The final review reports inclu
recommendations, 14 revised estimates provided by the Member States and thobmical
correction calculated by the review team.

In 2022, an annual review is organized in order to assess compliance of the MS with the ESI
for the inventory year 2020. Eight MS are subject to step 2. The final review reports will be av
by end of June 2022.

Capacity building activities based on the ESD reviews

After the 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 gap#or errors in the guidelines.

In 2017, four webinars were organized for following the sectors Energy, IPPU, Agriculture, and Waste.
Overall experts from 26 Member States + Iceland and Norway participated in the webinars. The
webinar conclusions incled55 issues, 47 of which were considered to be resolved by 30 November
2017. Eight issues have been subject to foligwactivities.

In 2018, four webinars were organized following the sectors Energy, IPPU, Agriculture, and Waste on
four days. The IPPU wielar was split into two sessions following the (group of) subcategories of the
ESD review 2018: (1) IPPU excludigg$es and (2) IPPUgRses. Overall experts from 23 Member
States plus Iceland and Norway registered for the webinars. In total 110 expgis¢ered for one or

more webinars. During the webinars in 2018 the status of all open issues from previous webinars was
presented and discussed. Seven out of eight follpmissues from 2017 have been resolved and closed
during 2018.

In 2019, four webiars were organized following the sectors Energy, IPPU, Agriculture, and Waste on
four days. Overall 109 experts from 21 Member States registered for one or more webinars.

In 2020, four webinars were carried for the sectors Energy, IPPU, Agriculture,amtd. Ws the ESD
review 2020 was a comprehensive review covering all Member States a larger number of Member
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for one or more webinars.

In 2021, four webinas were carried for the sectors Energy, IPPU, Agriculture, and Waste. Overall, 193
experts from 26 Member States registered for one or more webinars. In addition, a webinar was also
organized for LULUCF based on the findings from the LULUCF trial reRieth&0Owas carried out in
parallel with the ESD review 2021. The purpose of the LULUCF trial review 2021 was to prepare the
Member States for the new reporting needs regarding the EU LULUCF Regulation. 15 volunteering
countries were subject to the LULU®GIBI review 2021. At the LULUCF webinar, 64 experts from 22
countries participated.

As a result of the capacity building webinars guidance documents have been developed in order to
support the Member States in improving their inventories. By April 2028uidance 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
addtional capacity building targeted at specific countries in 2018, 2019 and 2020. In this context the
experts:

9 Provided support via e-mail or webinar for several MS related to the sectors energy, transport,
F-gases, agriculture and waste;

1 Organized five in-country visits in the sectors energy, transport, F-gases, agriculture and waste.
UNFCCC reviews

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

h ¢
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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;

91 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 2020 the European Union was last reviewed by the UNFCCC inventory review. The latest review
report is publicly available on the UNFCCC web’site

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

¥ nventory Review Reports 2020 | UNFCCC



https://unfccc.int/process-and-meetings/transparency-and-reporting/reporting-and-review-under-the-convention/greenhouse-gas-inventories-annex-i-parties/inventory-review-reports-2020

before the annual compilation process starts. After the firmdia of the annual EU GHG inventory, it
is evaluated if the improvements planned have been implemented.

1.2.3.2 Further improvement of the QA/QC procedures

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 the EU GHG Monitoring Mechanism. Sector
specific workshops are conducted under the Monitoring Mechanism that aim to address specific
inventory issues and develop follewp activities with the aim to addes problems, clarify approaches

FYR (G2 AYLNRGS (GKS ljdzZ-f Ade 27F aSYoupMdtivitieslaié Sa Q Ay
subsequently addressed in meetings of WG 1 under the Climate Change Committee.

A number of other workshops and expert meetirigs/e been organised in recent years with a focus
on sectorspecific quality improvementJ.ablel.6 lists the most recent workshops.

Table 1.6 Overview of recent GHG inventory related workshops and expert meetings organised by the EU
national

Workshop/expert meeting Date and venue

JRC virtual technical workshop: LULUCF in transition: present and future | 7-8 June 2021
challenges for reporting and

JRC technical LULUCF workshop under the UNFCCC, the Kyoto Protg
and theEU LULUCF Decision No 529/2013

JRC technical workshop on LULUCF reporting undéfytbt Protocol 16-17 May 2018, Arona, Italy

Joint Workshop of the Eurostat Working Group ABrivironmental Statistic
and DG CLIMA Working Group 1

JRC technical LULUCF workshop under the UNFCCC, the Kyoto Protq
and theEU LULUCF Decision No 529/2013

28-29 May 2019, Varese, Italy

30 November 2017, ESTAT Luxembourg

26-27 April 2017, Stresa, Italy

19 September (IPPU); 21 Septemk
ESD capacity building webinars 2017 (Energy); 25 September; 28 September 4§
November (Waste)

Joint workshop of the Eurostat Working GroAigro-Environmental Statistic

and DG CLIMA Working Group 1 30 November 2017, Luxembourg

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

There have been no major changes to the structure and functioning of the EU national inventory
arrangements.

1.3 Inventory preparation and data collection, processing and storage

1.3.1 The compilation of the EU GHG inventory

The EU inventory is compiled in accande with the recommendations for inventories set out in the
W' bC/// 3FAdZARSEtAYySa F2NJ GKS LINBLINIXGAZ2Y 2F yIFGA2y
idKS | 2y @Sy iA2Yy> t I NI MY ''bC/ /] NB LJ2 NI A y 3
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(FCCC/CP/2013/10/A®), to the extent possible. In addition, ti2006 IPCC guidelines for national
greenhouse gas inventoridsave been applied where appropriate and feasible. Finally, for the
compilation of the EU GHG inventory, the Monitoring Mechanism Regulation andglsnenting
legislation is applicable.

The ELKP GHG inventory is compiled on the basis of the inventories of the 27 Member States, Iceland
and the United Kingdom. The emissions of each source category are the sum of the emissions of the
respective sourcand sink categories of the Member States. For the reporting under the KP, this is also
valid for the base year estimate of the a6 fixed in the initial review report. As the information the
initial report for the CP2 has not been included by the timevating this report, this information
cannot be provided yet.

The reference approach is calculated for the EU on the basis of Eurostat energy data (see Section 3.6)
and the key category analysis (Section 1.5) is separately performed at E€I level

SinceMember States use different national methodologies, national activity data or cogpgyific
emission factors in accordance with IPCC and UNFCCC guidelines, these methodologies are reflected
in the EU GHG inventory data. The EU believes that it is tmsisith the UNFCCC reporting
guidelines and the IPCC good practice guidance 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 consient 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. The EU submission in 2016 includes an Annex with a summary
description of the mdtodologies used by each Member State for the EU key categories. The more
RSGFAf SR RSAONALIIA2ya OFy 06S F2dzyR Ay aSYoSNJ { Gl
part of the EU inventory.

1.3.1.1 Internal consistency of the EU CRF tables

In principle evey single EU value is aggregated from the respective value of the EU Member States.
However, sometimes there are consistency problems when compiling the EU CRF tables (i.e. the sum
of subcategories is not equal to the category total) in those categoriesraviiember States have
difficulties to allocate emissions to the sahtegories. Member States use notation keys like IE or C if
they cannot provide an emission estimate for a certain-sategory. At Member State level, the use

of the notation keys makesansparent the reason for not providing emission estimates. However, at
EUlevel, the subcategory emission value is the sum of Member States emission values and the
information of the notation keys used by some Member States is lost in the EU CRF wubriiss
order to make this more transparent, the CRF tables now include the values or notation keys reported
by the MS as comments. In order to address this problem, some source categories have been
reallocated for the EU CRF tables.

A second problem iktS NB LR NI Ay3 2F aSYOoSNI {iGliSa Ay a3aNBe
standardized UIDs which then need to be included in the CRF reporter manually.

Tablel.7 lists the procedures applied for the EAJ, Iceland and the United Kingdom

15 However, the choice of the emission calculation methodology is made at Member State level and is based on the key category
analysis of each individual Member State.
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Table 1.7 Manual changes in the CRF Reporter

Year Sector Source Parameter Manual changes / inclusion in the CRF Reporter
category
19902020 | Energy 1 AB, 1AC| All Enter Reference Approach data from Eurostat (G
1AD GBK for year 2020: CRF tables)
20132020 | Energy, 1.A1, 1.A2| CQ, CH, NO, | Shift differences due to SWE confidential data i
IPPU 1.B.2, 2.C] NOXNMVOCand WYh (i KSNJ F2&aaAf T dzBategofy, ifdhe
2G CO total emissions of the subategory are availablg
hiKSNBPA&AS aKATFTO RiafegofyND
19902020 | IPPU 2.B, 2.C, 2,H fgases Enter countryspecific f gases
2.F, 2.G, 2.H
19902020 | IPPU 2.C.7, 2.G.4| CQ, CH, N.O, | Enter countryspecific emissions and recovery data.
2.H NOX, NMVOC|
S02
1990, 2020 | IPPU 2.A1, 2.A.2| AD wSLX I OS F 33aINB I G Wikh gapléda
2.B.1 AD provided by sector experts
19902020 | IPPU 2A, 2B, AD wSLX I OS | 3aNB3IFGESR !5
2.C,2D, 24 aggregation does not make sense due
inhomogeneous AD
19902020 | Agriculture | 3 CH, NO, NMVOC| Enteraggregated data from JRC
19902020 | Agriculture | 3 AD Correct additional information with aggregated dal
from JRC
19902020 | LULUCF 4G All Enter aggregated data (approach B)
19902020 | KP.LULUCF All Incorporate aggregated data and comments from J

1.3.2 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 proceduresigprerequisite for a transparent inventory system.

All the material used for the compilation of the EU GHG inventory including inventory documents and
QM documents are posted in the following directory:

\\Umweltbundesamt.diprojektén 10001840 ETC CNiltern\0 ETC CME 20221.1.1 GHG
inventory

Thereare four subdirectories under this directory:

\Inventory
\Archive
\Quality manual
\General

Powbd e

The Member States submissions and all correspondence are stored in tigrsctory\ Archive The
central tool for documenting all the material received from M®I(iding correspondence) is the MS
archive database which includes references, short characterisations and linkshadlsefor all MS
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submissions. The MS archive database can be searched for documents (CRF, XML, NIR, etc.) or for
mails. Each submissionnembered consecutively.

1.4  Brief general description of methodologies and data sources used

For the key categories (see Chapter 1.5) the most accurate methods for the estimation of the
greenhouse gas inventory should be us€&dblel.8 gives an overview on the share of emissions for
which higher tiers are used in the EU 27, Iceland and the United Kingdom for all key categories for
which this estimation \&s possible.

As mentioned above, the EU GHG inventory is based on the inventories of its MS, Iceland and the UK.
They are responsible for the methods, emission factors and emissions used, and for the
implementation of the UNFCCC reporting guidelines ar006 IPCC Guidelines, taking into account
inventory priorities and resource constraints.

Table 1.8 Share of higher tier methodologies used on the total of each EU key categories (excluding

LULUCF)
Sourcecategory gas Share of higher Tier
1.A.1.a Public Electricity and Heat Production: Gaseous FO€)s ( 97.0%
1.A.1.a Public Electricity and Heat Production: Liquid F@3) ( 98.1%
1.A.1.a Public Electricity and Heat Production: Other Fu@®)( 93.6%
1.A.1.a Public Electricity and Heat Production: P&s®) 97.7%
1.A.1.a Public Electricity and Heat Production: Solid FIGB) ( 95.2%
1.A.1.b Petroleum Refining: Gaseous FUEI&) 98.4%
1.A.1.b Petroleum Refining: Liquid Fuel®Xd) 98.1%
1.A.1.c Manufacture of Solid Fuels and Other Energy Industries: Gaseous@agls ( 92.3%
1.A.1.c Manufacture of Solid Fuels and Other Energy Industries: Solid E@ls ( 97.2%
1.A.2.a Iron and Steel: Gaseous Fu€l§)j 99.86
1.A.2.aron and Steel: Liquid Fuel€Q) 99.15
1.A.2.a Iron and Steel: Solid Fue®d) 99.95
1.A.2.b NorFerrous Metals: Gaseous Fue3®) 95.72
1.A.2.b NorFerrous Metals: Solid Fuel€Q) 92.43
1.A.2.c Chemicals: Gaseous FU€lf)j 99.25
1.A.2.c Chemicals: Liquid Fue®3) 92.74
1.A.2.c Chemicals: Solid Fue®) 99.96
1.A.2.d Pulp, Paper and Print: Gaseous Fue@)( 92.06
1.A.2.d Pulp, Paper and Print: Liquid FUEI&j 84.21
1.A.2.d Pulp, Paper and Print: Solid FUEI&] 94.89
1.A.2.e Food Processing, Beverages and Tobacco: GaseousFakls ( 97.52
1.A.2.e Food Processing, Beverages and Tobacco: Liquid E@gls ( 62.90
1.A.2.e Food Processing, Beverages and Tobacco: Solid EGgls ( 94.00
1.A.2.fNon-metallic minerals: Gaseous FueS@®) 98.69
1.A.2.f Noametallic minerals: Liquid Fuel€Q) 94.87
1.A.2.f Noametallic minerals: Other FuelsQ) 70.87
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Sourcecategory gas

Share of higher Tier

1.A.2.f Noametallic minerals: Solid Fuel€Q) 96.65
1.A.2.g OtheManufacturing Industries and Constructions: Gaseous FU@&B) ( 98.87
1.A.2.g Other Manufacturing Industries and Constructions: Liquid FGE} ( 98.87
1.A.2.g Other Manufacturing Industries and Constructions: Solid FG€&} ( 98.87
1.A.3.a Domesdti Aviation: Jet Kerosen&cQ) 96.3%
1.A.3.b Road Transportation: Diesel Q) 88.3%
1.A.3.b Road Transportation: Diesel QiQ) 89.3%
1.A.3.b Road Transportation: Gaseous FUER) 78.5%
1.A.3.b Road Transportation: Gasolifd) 91.1%
1.A.3.b Road Transportation: Gasolire®) 92.4%
1.A.3.b Road Transportation: Liquefied Petroleum Gases (I0%®) ( 98.5%
1.A.3.c Railways: Liquid FueG®)
1.A.3.d Domestic Navigation: Gas/Diesel Gil) 92.3%
1.A.3.dDomestic Navigation: Residual Fuel @) 77.8%
1.A.4.a Commercial/Institutional: Gaseous FuU€€}) 89%
1.A.4.a Commercial/Institutional: Liquid Fue{3®) 80%
1.A.4.a Commercial/Institutional: Other FuelS@®) 98%
1.A.4.aCommercial/Institutional: Solid Fuel€Q) 98%
1.A.4.b Residential: Biomas3H) 50%
1.A.4.b Residential: Gaseous Fuel€)) 91%
1.A.4.b Residential: Liquid FuelS®) 83%
1.A.4.b Residential: Solid FueE) 8%
1.A.4.bResidential: Solid Fuel€Q) 98%
1.A.4.c Agriculture/Forestry/Fishing: Gaseous FUER) 88%
1.A.4.c Agriculture/Forestry/Fishing: Liquid Fuel)) 1%
1.A.4.c Agriculture/Forestry/Fishing: Solid Fu€€)) 97%
1.A.5.a Other OtheBectors: Solid Fuel€Q) 100%
1.A.5.b Other Other Sectors: Liquid Fuelxy) 83%
1.B.1.a Coal Mining and HandlinGH) 74%
1.B.2.a Oil: OperatiorCH) 50%
1.B.2.a QOil: OperationGQ) 89%
1.B.2.b Natural GasCH) 83%
1.B.2.c Venting anBllaring CQ) 77%
2.A.1 Cement ProductionGQ) 100%
2.A.2 Lime ProductionGQ) 99.98%
2.A.4 Other Process Uses of Carbonate€) 89.65%
2.B.1 Ammonia ProductiondQ) 98.3%
2.B.2 Nitric Acid ProductioiN{O) 86.3%
2.B.3 Adipic AciBroduction N20) 100.0%
2.B.8 Petrochemical and Carbon Black Productio®) 84,2%
2.B.9 Fluorochemical Production (HFCs) 100.0%
2.B.9 Fluorochemical Production (Unspecified mix of HFCs and PFCs) 100.0%
2.B.10 Other chemical industryCQ) 81.1%
98,6%

2.C.1 Iron and Steel Productio€Q)

32



Sourcecategory gas Share of higher Tier

100%
99%

2.C.3 Aluminium Production (PFCs)

2.F.1 Refrigeration and Air conditioning (HFCs)

2.F.4 Aerosols (HFCs) 92%
99%

91%

3.A.1 Enteric Fermentation: Cattiei)

3.A.2 Enteri¢-ermentation: Other SheeCH)

51%
97%
98%
52%
36%

3.A.4 Enteric Fermentation: Other livesto€i4)
3.B.1CH Emissions: Farmin@€H)
3.B.2N:0Oand NMVOC Emissions: FarmiNgd)

3.D.1 Agricultural Soils: DirddtO Emissions From Managed SoiNs@)

3.D.2 Agricultural Soils: FarmingQ)

5.A.1 Managed Waste Disposal Sites: Wasté)( 95,9%
5.A.2 Unmanaged Waste Disposal Sites: W&t ( 94.8%
5.B.1 Waste Composting: Was@H) 45,5%
5.D.1Wastewater Treatment and Discharge: Domestic Wastew&e) ( 49.1%
5.D.1 Wastewater Treatment and Discharge: Domestic Wastewsié) ( 21,9%
5.D.2 Wastewater Treatment and Discharge: Industrial Wastew@td) ( 53,5%

1.4.1 Use of data from EU ETS for the purposes of the national GHG inventories in
EU Member States

1.4.1.1 Overview

In January 2005 the European Union Greenhouse Gas Emission Trading System (EU ETS) commenced
operation as the largest mutountry, multisector Greenhouse Gas Emissioading System world

wide, based on Directive 2003/87/EC (European Community 2003). The European emissions trading
system (EU ETS) covers around 11,700 installations in 31 participating countries. Besides the 28
Member States of the European Union, Norwiagland and Liechtenstein joined the EU ETS in 2008.

9YAaaArz2ya UGUNYRAYy3 dzyRSNJ 6KS 9! 9¢{ KLI2007hdls) Sy LI |
referred to as Phase I; 208012 or Phase Il; 20£3020 or Phase IIl). The EU ETS Directive was
amended in 2009 to improve and extend the EU ETS. The changes in the third trading period

compared to previous trading periods are:

W A single, ElWwvide cap on emissions applies in place of the previous system of national caps;

W Auctioning, not free allocation, is the default method for allocating alloweanEor allowances
allocated for free, harmonised allocation rules apply which are based ewidJbenchmarks of
emissions performance;

W Inclusion of additional activities and gases, suciN#3 from production of nitric, adipic,
glyoxal and glyoxylic @&t production, PFCs an@Q from primary and secondary aluminium
production,CQ from production and processing of ferrous metals and4femous metalsCQ from
manufacture of mineral woolCQ from drying and calcination of gypsum or plaster boai@d§}
emissions from carbon back productio@Q from ammonia productionCQ from bulk organic
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chemicals productionCQ from hydrogen productionCQ from soda ash and sodium bicarbonate
production andCQ from CQ capture, transport and storage in storagees).

W The aviation sector has been included in the EU ETS since 1 January 2012. The aviation sector
in the EU ETS context covering flights internal to the European Economic Area, has a separate cap to
power stations and other fixed installations whishreduced at a slower rate. Surrender of emission
allowances and reporting for 2013 is not required until 2015, and the inclusion of flights to and from
countries outside the European Economic Area has been postponed until after 31st December 2016
(EU 203),

W Regulations for accreditation and verification (EU 2018a, EU2020a) and for monitoring and
reporting were adopted (EU 2018b, EU2020b).

Articles 14 and 15 of the Emission Trading Directive require Member States to ensure that emissions
are monitored, eported and verified in accordance with legal requirements in the monitoring and
reporting regulation (MRR) (EU 2018b) and in the accreditation and verification regulation (AVR) (EU
2018a), starting from 1 January 2013 (Phase IIl). All installations dobgréhe EU ETS have been
required to monitor and report their emissions annually. Data for the installations covered by the EU
ETS are reported by operators to national competent authorities based on a monitoring plan,
elaborated by the operator and appred by the national competent authority, in accordance with the
methodologies established in the monitoring and reporting regulation. The reported emissions for
each installation are included in an annual emission report that must be verified by accrestitféers

in accordance with the provisions of the regulation on the verification of GHG emission reports (EU
2018a).

Similar to the IPCC 2006 Inventory Guidelines, the EU ETS monitoring and reporting regulation is based
on a tier system which defines aeharchy of different ambition levels for methods, activity data,
calculation factors (such as emission factors, oxidation or conversion factors). The operator must, in
principle, apply the highest tier level established in the MRR for his installatiegargt unless he can
demonstrate to the competent authority that this is technically not feasible or would lead to
unreasonably high costs. The operator must periodically prepare and submit to the competent
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authorities an improvement report, aiming at imgyement of the accuracy of the greenhouse gas
emissions.

Thus, the EU ETS generates arPBldata set on verified installatiespecific emissions for the sectors
covered by the scheme. For 2020 the main activities, number of entities and verified emissions
reported under the EU ETS are presentedablel.9.

Table 1.9 Activities and emissions covered by the EU ETS in 2020 (Member States and United Kingdom)

Main activity Activity Number of  Verified emissions
code entities (Mt CQ-eq.)
Combustion of fuels 20 7535 808
Refining of mineral oil 21 136 111
Production of coke 22 20 10
Metal oreroasting or sintering 23 10 2
Production of pig iron or steel 24 242 105
Production or processing of ferrous metals 25 246 8
Production of primary aluminium 26 23 5
Production of secondary aluminium 27 35 1
Production or processing obn-ferrous metals 28 81 6
Production of cement clinker 29 259 113
Production of lime, or calcination of dolomite/magnesite 30 288 27
Manufacture of glass 31 366 17
Manufacture of ceramics 32 1064 13
Manufacture of mineral wool 33 52 2
Production or processing of gypsum or plasterboard 34 39 1
Production of pulp 35 172 5
Production of paper or cardboard 36 587 20
Production of carbon black 37 18 1
Production of nitric acid 38 36 4
Production of adipic acid 39 3 0
Production of glyoxal and glyoxylic acid 40 1 0
Production of ammonia 41 29 21
Production of bulk chemicals 42 358 34
Production of hydrogen and synthesis gas 43 43 9
Production of soda ash and sodium bicarbonate 44 15 4
Capture ofgreenhouse gases under Directive 2009/31/EC 45 3 0,005
Transport of greenhouse gases under Directive 2009/31/ 46 0 0
Other activity optedn under Art. 24 99 249 1
All stationary installations 11910 1330

Source: EEA, 2022 (EU #ata viewer)



1.4.1.2 Mapping table between EU ETS activities and CRF categories (Table 1.10)

The table below indicates the mapping between the EU ETS asctiaiti¢ the IPCC/CRF categories,
with supporting comments. Such table is based on the scope of the EU ETS in the third phase and the

CRF 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 urilerEU 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 emisss reported under the EU ETS in the national inventories, the inventory

compilers need to deal with these differences.

Table 1.10  Mapping table outlining the correspondence of CRF categories related to the EU ETS activities
EU ETS activity CRF category Comment
20 Combustion of fuels | 1.A.1.a Public electricity and hey A For gandalone combustion installations, EU E|

production

1.A.1.b Petroleum refining
1.A.2.a Iron and steel
1.A.2.b Norferrous metals
1.A.2.c Chemicals

1.A.2.d Pulp, paper and print

1.A2e Food processin
beverages and tobacco

1.A.2.f Noametallic minerals
1.A.2.g Other

1.A.3.e Other transportatior
(pipeline transport)

1.A.4.a Commercial/ Institutiong

1.A.4.c Agriculture/ Forestry
Fisheries

1.B Fugitive emissions from fue

covers combustion of fuels in installation with a tot
rated thermal input exceeding 20 MW. For Gk
inventories no such threshold applies.

In the GHG inventory, emissions are classified bg
on the purpese of tte combustion activitywhile
such a differentiation does not exist in the definitig
of EU ETS activities.

Installations for the incineration of hazardous
municipal waste are excluded in the definition
wO2YodzaliAzy I OGABAGAS
included in GHG inventories. Installations used
research, development and testing of new produ
and processes are also not covered by the

Directive according to Annex | paragraph 1.

In the EU ETS an installation with different typesg
activities § classified according to the activity wi
predominant emissions, while in the inventory su
activities should be reported in separate categor
if so defined. This difference mostly applies in ca
of large integrated installations.
Usually a very sntlashare of EU ETS emission frg
fuel combustion falls in the category of 1.A.4
Commercial/ Institutional and 1.a.4.c Agricultur
Forestry/ Fisheries as installations in these sect
mostly are below the EU ETS threshold.

21 Refining of mineral oi

1.A.1.b Petroleum refining
1.A.1.c Manufacture of solig
fuels and other energy industrie|
1.A.2.c Chemicals

1.B.2.c Venting and flarin
1.B.2.a.iv  Fugitive emissior
from oil refining/ storage
2.B.8 Petrochemical and carbg
black production

EU ETS actiyitcoversCQ emissions from combustior
and also fugitive and process emissions. Emission soy
reported under these activities are allocated to differe
CREF categories in the inventory:

A

A
A
A

/| 2Y0dzaGA2yY SYAaarzya T
FlaringSYAdaaAz2ya I md. don dQ
WSTAYAYI h md. dH Pl A D
|l @RNRIASY LINRRdAzOGAZ2Y T
1.B.2.a.iv refining/ storage or in 2.B.10 Oth
chemical industry

/218 LINE RdzOlG A 2 Y K 0O

Manufacture of solid fals
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EU ETS activity

CRF category

Comment

A
A

CtdzS 3JI+-a aONH2woAYy3I M
Gasification of heavy fueJ Qil, methanol producti
M H®. dy-chenicalu Bid@ carbon blac
production

t NBRdzOGAZ2Y 27
chemical industry

/fldza LXFyda I midg dm>do

G4 SNB LXK i

22 Production of coke

1.A.1.c Manufacture of soli
fuels and other energy industrie|

1.B Fugitive emissions
1.A.2 Manufacturing Industries
2.C.2 Iron and Steel

Scopes of EU ETS and 2006 IPCC Guideline
generally consistent, however EU Ef8ssions may
be allocated to several CRF categories in
inventory.

The use of mass balance approaches in integrg
iron and steel installations may complica
allocation between iron and steel categories a
coke production.

23 Metal oreroasting or
sintering, including
palletisation

1.A.2a Iron and steel

2.C.1 Iron and steel production
2.C.5 Lead production

2.C.6 Zinc production

2.C.7 Other metal production

No clear separate category for this EU ETS activi
the inventory, allocation €pends on the metal type
Combustion emissions should be allocated to 1.A
Iron and steel

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

24 Production of pig iror
or steel including
continuous casting

1.A.2.alron and steel
2.C.1 Iron and steel production
1.B Fugitive emissions

1.A.1.c Manufacture of solig
fuels and other energy industrie|

D P> > >

Emissions are included in EU ETS only for those
iron or steelinstallations with a capacity exceedir
a threshold of 2.5 tonnes per hour while in GH
inventories there is no threshold.

EU ETS activity includes combustion and prog
emissions.

Combustion emissions should be allocated to 1.A
Iron and steel

Processmissions should be allocated to 2.C.1 Iy
and steel production

Emissions from coke production should be allocal
to 1.A.1.c Manufacture of solid fuels and oth
energy industries

Clear separation of combustion and proce
emissions is not always postglwhen mass balanc
approaches are used.

Comparability of emissions is influenced by t
allocation of the transfer o€£Q in the process gase
(coke oven gas, blast furnace gas, basic oxy
furnace gas) to EU ETS activities as well as to
categories. Article 48 of the EU ETS MRR spe
the allocation of inheren€Q which results from an
EU ETS activity and is contdnin a gas whic
transferred to other installations as a fuel.

transfers of inheren€Q take place between EU E1
installations, theCQ transferred should not be
counted as emissions for the installation of orig
but for the installation where its finally emitted.
However, if the transfer occurs to an installati
outside the EU ETS scope, the transferr
installation has to account for the emissions.

25 Production or|
processing of ferrous
metals

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

1.A.1l.c Manufacture of solig
fuels and other energy industrig|

Emissions are included in EU ETS only for th
ferroalloy production installations exceeding rat¢
thermal input of 20 MW whilen GHG inventorieg
there is no threshold.

EU ETS scope of activity 25 cov€f@ emissions

related to the production or processing of ferroy
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EU ETS activity

CRF category

Comment

o To Do Do Do Do Do Ix

metals from:

conventional and alternative fuels,

reducing agents including coke,

graphite electrodes,

raw materiab including limestone and dolomite,
carbon containing metal ores and concentrates,
secondary feed materials.

Combustion related emissions from EU ETS act
code 25 are included in in CRF 1.A.2.a. Iron and §

Process related emissions can be includedCRH

2.C.1 Iron and steel production or 2.C.2. Ferroall
Production

26 Production of primary
aluminium

2.C.3 Aluminium production

1.A.2.b Norferrous metals

In EU ETS operators shall report emissions from
production of electrodes forprimary aluminium
smelting, including standloneinstallations for the
production of such electrodes. The operator sh
consider CQ emissions from: fuels for the
production of heat or steam, electrode productio
reduction of AI203 during electrolysishigh is
related to electrode consumption, use of soda a
or other carbonates for waste gas scrubbing.

For PFC emissions resulting from anode effects
scope of the EU ETS activity and CRF category
are consistent.

CRF category 1.A.2.b Nferrous metals includes
combustion emission and emission from waste

scrubbing.

Emissions from electrode consumption in EU B
activity code 26 are included in CRF 2.C.3 Alumin
Production.

PFC emissions are allocated to 2.C.3 Alumin
production.

27 Production of
secondary aluminium

1.A.2.b Norferrous metals

Emissions are included in EU ETS only
installations exceeding rated thermal input of 2
MW while in GHG inventories there is no thresho|
In secondary aluminium production no proce
emissions occur therefore all emissions in actiy
code 27 are from fuel combustion and are report
in CRF category 1.A.2.b Nfamrous metals.

28 Production or
processing of  non
ferrous metals

1.A.2.b Norferrous metals

2.C.4 Magnesium production

2.C5 Lead production
2.C.6 Zinc production

2.C.7 Other metal production

Emissions are included in EU ETS only for-
ferrous metals production or processir
installations exceeding rated thermal input of 2
MW (including reducing agents) while in Gk
inventories there is no threshold.

EU ETS activity includes combustion and prog
emissions.

Process related emissions from EU ETS activity

28 are included in CRF 2.C.4 Magnesium Produc
2.C.5 Lead production, 2.C.6 Zinc Production

2.C.7 Othemetal industry.

2006 IPCC Guidelines do not provide methodolog
for metals other than iron and steel, ferroalloy|
aluminium, magnesium, lead and zinc while the
ETS has a broader scope and covers, e.g. cO
production.

29 Production of cemen
clinker in rotary kilns

2.A.1 Cement Production

1.A.2.f Noametallic minerals

Emissions are included in EU ETS only
installations with production capacity exceeding 5

tonnes per day or in other furnaces with capac
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EU ETS activity

CRF category

Comment

exceeding 50 tonnes per day.
methodology has no threshold.

EU ETS activity includes combustion and proc
emissions.

Process related emissions from EU ETS activity
29 are included in CRF 2.A.1 Cement Production
Combustion related emissions from ETS acti
code 29 areincluded in CRF 1.A.2.f. Naretallic
minerals

Invento

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

2.A.2 Lime production
1.A.2.f Noametallic minerals

Emissions are included in EU ETS only
installationswith production capacity exceeding 5
tonnes per day. Inventory methodology has
threshold.

EU ETS activity includes combustion and proc
emissions.

Process related emissions from EU ETS activity
30 are included in CRF 2.A.2 LiRreduction

Combustion related emissions from EU ETS act
code 30 are included in CRF 1.A.2.f. Nuwatallic
minerals

Nonmarketed lime production in some industrie
such as iron and steel or sugar refining are inclu
in the inventory in category 2.A.2but may be
included in the EU ETS in the dominant activity,

iron and steel industry or fuel combustion.

31 Manufacture of glas
including glass fibre

2.A.3 Glass production
1.A.2.f Noametallic minerals

Emissions are included in EU ETS only
installations with a melting capacity exceeding
tonnes per day. Inventory methodology has

threshold.

EU ETS activity includes combustion and prog
emissions.

Process related emissions from EU ETS activity
31 are included in CRF 2.A.3 GRssduction

Combustion related emissions from EU ETS act
code 31 are included in CRF 1.A.2.f. Nuatallic
minerals

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

2.A4 Other
carbonates

process uses (

1.A.2.f Noametallic minerals

Emissions are included in EU ETS only
installations with a production capacity exceedi
75 tonnes per day. Inventory methodology has
threshold.

EU ETS activity includes combustiard gprocess
emissions.

Process related emissions from EU ETS activity
32 are included in CRF 2.A.4 Other process us¢
carbonates

Combustion related emissions from EU ETS act
code 32 are included in CRF 1.A.2.f. )uatallic
minerals

EU ET8ethod A is based on carbonate input and
equivalent to IPCC tier 1 to 3 methods. EU
method B based on the alkali oxide output in t
product has no equivalent method in the 2006 IP
Guidelines. IPCC Guidelines also do not pro
methods to estima¢ emissions from additives.

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

2.A.3 Glass production

2.A.4 Other
carbonates

2.A.5 Other

process uses

Emissions are included in EU ETS only
installations with a melting capacity exceeding
tonnes per day. Inventory methodology has
threshold.
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EU ETS activity

CRF category

Comment

1.A.2.f Noametallic minerals

A

A

EU ETS activity includes combustion and prog
emissions.

2.A.3 Glass Production includes emissions from
production of glass wool, @ategory of mineral
wool, where the production process is similar
glass making. Where the production of rock woo
emissive these emissions should be reported un
IPCC Subcategory 2A5.

34 Drying or calcinatior
of gypsum or production
of plaster boads and
other gypsum products

1.A.2.f Noametallic minerals

EU ETS cover8Q emissions from this activity
where combustion units have a total rated therm
input exceeding 20 MW. For GHG inventories
such threshold applies.

EU ETS activity only incksl combustiorrelated
emissions

35 Production of pulp
from timber or other
fibrous materials

1.A.2.d Pulp, paper and print

2.A.4 Other process uses
carbonates (soda ash use)

EU ETS activity includes combustion and prog
emissions.

Combustion related emissions from EU ETS act|
code 35 are included in CRF 1.A.2.d.

Process related emissions are included in 2.4
Other process uses of carbonates

36 Production of paper o
cardboard

1.A.2.d Pulp, paper and print

2.A.4 Other processuses of
carbonates (soda ash use)

EU ETS activity includes combustion and prog
emissions.

Threshold in EU ETS: installations involved in
production of paper or cardboard a productig
capacity exceeding 20 tonnes per day. Invent
methodology has a threshold.

Combustion related emissions from EU ETS act
code 36 are included in CRF 1.A.2.d.

Process related emissions are included in 2.
Other process uses of carbonates

37 Production of carbo
black involving the|
carbonisation oforganic
substances such as oil
tars, cracker and
distillation residues

2.B.8 Petrochemical and carbg
black production

1.A.2.c Chemicals

EU ETS coverS8Q emissions from this activity
where combustion units have a total rated therm
input exceeding 2AMW. For GHG inventories n
such threshold applies.

EU ETS activity includes combustion and prog
emissions.

38 Production of nitric|
acid

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

Scopes of EU ETS and 2006 IPCC Guideling&f
emissions from nitric acid production are consiste
EU ETS activity includes combustion and proc
emissions.
For EU ETS activity 38MdD emissions are process
related and should be allocated to 2.B.2 Nitric a
production

CQ emissions in actiwt code 38 are from fue
combustion and should be allocated to 1.A.Z
Chemicals

39 Production of adipidg
acid

2.B.3. Adipic acid production
CQ)
1.A.2.c Chemicals

Scopes of EU ETS and 2006 IPCC Guideliné&fq
emissions from Adipic Acid production a
consistent.

EU ETS activity includes combustion and proc
emissions.
For EU ETS activity 394D emissions are process
related and should be allocated to CRF code 2
Adipic Acid Production

CQ emissions in activity code 38 are from fu
combustion and should be allocated to 1.A.2
Chemicals
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EU ETS activity

CRF category

Comment

40 Production of glyoxa
and glyoxylic acid

2.B.4. Caprolactam, glyoxal ar
glyoxylic acid production
1.A.2.c Chemicals

A

Scopes of EU ETS and 2006 IPCC GuidelingsXd
emissions from glyoxal production and glyoxylic a
production are consistent.

EU ETS activity includes combustion and proc
emissions.

N.Oemissions should be allocated to CRF code 2
Caprolactam, gbxal and glyoxylic acid production
CQ emissions in activity code 40 are from fu
combustion and should be allocated to 1.A.
Chemicals

41 Production of]
ammonia

2.B.1. Ammonia production

CQ captured for urea
production:

3.H Urea Application
1.A.3.b Road transport

2.D.3 Other norenergy products
from fuels and solvent use

EU ETS scope of activity code 41 ammg
production includes

A combustion of fuels supplying the heat f
reforming orpartial oxidation,

A fuels used as process input in the ammot
production process (reforming or partig
oxidation),

A fuels used for other combustion process
including for the purpose of producing hg
water or steam.

According to 2006 IPCC Guidelines toidndouble

counting, fuel consumption in ammonia productid

should be reported under Ammonia production.
this regard EU ETS and IPCC scopes are consis

In the inventory CQ from ammonia production
which is recovered and used for urea production
subtracted and reported by the users. Urea use ¢
be reported in different CRF sectors, e.g. in 1.A
Road transport, 3.H Urea application in agricultu
2.D.3 Other (e.g. in industry catalysts). Under the
ETS theCQ transfer via urea out of the EUTE
system cannot be deducted from ammon
production.

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

2.B.8 Petrochemical and carbdg
black production

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

Emissions are included in EU ETS only
installations with a production capacity exceedi
100 tonnes per day. Inventory methodology has
threshold.

EU ETS activity includes combustion and proc
emissions.

The combustion related emssions are allocated t
CRF code 1.A.2.c Chemicals.

Some of the emissions reported under this EU

activity could be allocated to CRF category 2.
Petrochemical and carbon black production (e
CQ process emissions)

Some of the emissions reported uedthis EU ET
activity could be allocated to CRF category 2.B
Other chemical industry (e.d=Q emissions from
flaring in chemical industry)

43 Production of
hydrogen and synthesi
gas by reforming of
partial oxidation

1.A.2.c Chemicals
2.B.1. Ammonigroduction

2.B.8 Petrochemical and carbdg
black production

2.B.10 Other chemical industry

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

Emissions are included in EU ETS only
installations with a production capacity exceedi
25 tonnes per day. IPCC methodology has
threshold.

EU ETS activity includes combustion and prog
emissions.

In the CRF, there is no separate reporting categ

for emissions from hydrogen production. Hydrog
and synthesis gas production are recognissgart

of integrated chemical production. Therefore, M
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EU ETS activity CRF category Comment

have chosen different approaches for the inclusi
of emissions from hydrogen production (e.g. 2.H
or 2.B.10)

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

44 Production of sodg 1.A.2.c Chemicals A EU ETS activity includes combustion and prog

ash and sodium 2 B.7 Soda ash production emissions.

bicarbonate A Combustion related emissions from EU ETS act
code 44 for production are included in CRF 1.A.
Chemicals

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

45 Capture of| Capture of emissions would bl A  Consistent with scope and methodologies
greenhouse gases undq reported under the respective inventory

Directive 2009/31/EC inventory sector e.g. 1.A.1.
Public electricity and heal

production.
46 Transport of| 1.C.1 Tansport ofCQ A Consistent with scope and methodologies
greenhouse gases b inventory
pipelines for geologica
storage in a storage sit
permitted under
Directive 2009/31/EC
47 Geological storage d 1.C.2 Injection and storage A Consistent with scope of inventory (currently f
greenhouse gases in emissionseported under the EU ETS)
storage site permitted
under Directive
2009/31/EC
99 Other activity optedn | Depending on type of activity Article 24 allows the unilateral inclusion of addition
under Art. 24 of the ET{ opted-in activities and gases under the EU ETS. These activitie
Directive gases are not allocated to a specific activity, but undg

separate activity code.

In the GHG inventory, the emissions are reported @BF categories (Annex V under the MMR). 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 lactivities covered. Nevertheless, the operator must report detailed information for each
source stream of the installation, and include activities classification as per Annex I, in his annual report

to the competent authorities. The different approachesdead to differences in reported emissions

if ETS activities and inventory categories are compared directly.

Scope of activities and installation boundaries

For several activities, the EU ETS includes installations only if they exceed certain cagstitidb.

Such capacity thresholds are not used for the inventory reporting. In addition, installation boundaries
and the scope as to what constitutes an activity under the EU ETS may be different to a source category
for the inventory reporting. Thereforethe scope of activities and the installation boundaries need
careful consideration before EU ETS data are used for inventory purposes.
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Determination of tiers

Both IPCC guidelines are based on methodological tiers that require higher tier levels atpadour
emission sources contributing to a significant extent to the total emissions in a country. In the
inventory reporting, the key category analysis determines which methodological tier should be used
which is based on the contribution of a source catgy to the total emission level and the emission
trend. If a source category is determined as key, all emissions from this source/sector have to be
estimated based the same minimum tier methodology.

In the EU ETS the tiers are related to the admissivel lof uncertainty for each parameter involved

in the reporting. In the EU ETS tiers apply at installation level for each source stream activity data and
calculation factor, and are defined in legislation on the basis of the installation emissions @ldsesh
FNB ¢ pn 143 x pn CQeq)lEY RTS¥erified emisgions, it aggRegalied @t sectord]
level, may include contributions from small, medium and large emitters and are therefore based on
different EU ETS tiers. When ETS datauaesl for key categories in the GHG inventory, it therefore
has to be checked carefully whether the EU ETS tiers used for the monitoring of emissions are in
conformity with the IPCC guidance related to the IPCC tiers for a particular source category.

In GHG@nventories time series consistency is a mandatory requirement which has also implications on
the choice of methodology. While methodological consistency is also required under the EU ETS
(Article 6 of Regulation No 2018/2066), the EU ETS only start@®0f and planspecific and
measured data is often not available for the whole time series back to 1990 and it may be challenging
to construct a consistent time series back to 1990.

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

An analysis of data consistency between EU ETS and inventory data 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 CRF categories; (Xesailed comparison of the methodological
parameters (methods, activity data, calculation parameters).

1.4.1.3 Use of EU ETS data reported in 2022

Under the MMR Article 7 (EU 2013), Member States are required to perform consistency checks
between the emissiongported in the GHG inventories and the verified emissions reported under the
EU ETS Directive. The installatggrecific 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 rebemissions
for a specific source category. This requires a humber of careful checks, e.g. whether the
coverage of the respective EU ETS emissions is complete for the respmamiirce category
and that EU ETS activities and CRF 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 sepaia@tel 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 improvedimhation.

3. Activity data reported under the EU ETS can be used directly for the GHG inventory, in
particular for source categories where energy statistics face difficulties in disaggregating fuel
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consumption to specific subcategories, e.g. to specific imdlisectors or for specific nen
marketed fuels.

4. Data from EU ETS 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. DatafromEU ETS can improve completeness of the estimation of IPCC source categories when
additional data for sulzategories become available from EU ETS.

6. EU ETS data can improve the allocation of industrial combustion emissions-¢ategbries
under 1A2 Manufactring Industries and Construction.

7. The comparison of the data sets can be ugedmprove the uncertainty estimation for the
GHG inventories based on the uncertainties of data reported by installations.
Based on the information submitted in the nationavéntory reports (NIRs) in 2022 to the European
Commission, all Member States indicated that they used EU ETS data at least for QA/QC purposes
(Table 1.11). 25 Member States indicated to directly use the verified emissions reported by

installations under the EU ETS (depending of the sectors). All Member States used EU ETS data to

improve countryspecific emission factors. And all Member States repatttatithey used activity data
(e.g. fuel use) provided under the EU ETS in the national inventory (depending of the sectors).
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Table 1.11  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
United Kingdom P P P P

Source: NIR 2022 submissions of Member States
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Council (OJ L 181, 12.7.2012, 28).

EU 2014: Regulation No 421/2014 of the European Parliament and of the Council of 16 April 2014
amending Directiv@003/87/EC establishing a scheme for greenhouse gas emission allowance trading
within the Community, in view of the implementation by 2020 of an international agreement applying

a single global markdiased measure to international aviation emission (@49, 30.4.2014, p.c4).

EU 2018a: Commission Implementing Regulation (EU) 2018/2067 of 19 December 2018 on the
verification of data and on the accreditation of verifiers pursuant to Directive 2003/87/EC of the
European Parliament and of the Council (@34, 31.12.2018, p. 2434)

EU 2018b: Commission Implementing Regulation (EU) 2018/2066 of 19 December 2018 on the
monitoring and reporting of greenhouse gas emissions pursuant to Directive 2003/87/EC of the
European Parliament and of the Council and aniegp€ommission Regulation (EU) No 601/2012 (OJ

L 334, 31.12.2018, pc23)

EU 2020a: Commission Implementing Regulation (EU) 2020/2084 of 14 December 2020 amending and
correcting Implementing Regulation (EU) 2018/2067 on the verification of data and on the
accreditation of verifiers pursuant to Directive 2003/87/EC of the European Parliament and of the
Council (OJ L 423, 15.12.2020, ;38

EU 2020b: Commission Implementing Regulation (EU) 2018/2066 of 19 December 2018 on the
monitoring and reporting of enhouse gas emissions pursuant to Directive 2003/87/EC of the
European Parliament and of the Council and amending Commission Regulation (EU) No 601/2012 (OJ
L 334, 31.12.2018, pc23)

1.4.2 Cooperation with EUROCONTROL

At the end of 2010 the European Commission signed a framework contract with EUROCONTROL, the
European organization for the safety of air navi gat
Commi ssion in relation to climate change policy and t
project is organized in different Work Packages (WP) corresponding to the different areas identified in

the framework contract and has been regularly continued.

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
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domestic/international using real flight data from EUROCONTROL. The European Environment Agency
and its ETC/CME assist DG CLIMA regarding the technical requirements.

To support the inventory process for the submission in 2022, in October 2021 Member States received
fuel and emissions data for the years 2005 to 2020 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 2021 one webinar took place to exchange information
between EUROCONTROL and Member States on the data provided.

In the course of the oO6initial checksd of MS inventori
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/CME 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

civil and international aviation for the years 2015 and 2020, related CO2 emissions and implied emission

factors of CH4 and N20O. For more information on the results of the comparison, see chapter 3.2.

During the whole process countries have been encouraged to provide feedback to these
EUROCONTROL results so that suggestions and questions could be taken into account in the next
modelling exercise. Based on the experience gained during this QA/QC process, recommendations will
be made to EUROCONTROL to safeguard and improve time-series calculations for use by MS. Under
a new framework contract with DG CLIMA, EUROCONTROL will provide data for the year 2022 and
eventually recalculate time series for the period 2005 to 2020 in case of considerable changes in the
model.

As explained in the NIR 2014, comparing emissions reported by Member States with independent
modelling results such as performed by EUROCONTROL is a genuine quality assurance exercise and
assists in identifying areas in need for improvement of aviation emission calculations. In this sense, the
EUROCONTROL results are used for identifying ways of checking and improving the accuracy of
emission estimates for the EU and its Member States in accordance with the ARR of 2014.

1.5 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 guides. A key category is defined as an emission source that has a
AAAYATFAOLI Yl AyFtdzSyOS 2y I O02dzyiNEQA& DI D Ay@Syiz
in emissions, or both.

In addition to the key category analysis at Union level, edgynber 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 atUnionlevald O NNA SR 2dzi G2 ARSyi(GATe GK2asS OFaGasS3az
methodologies, emission factors, quality estimates and emission trends are provided in this report. In
addition, the Union key category analysis helps identifying thoseyoaites 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.
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To identify key categories of the EJ, Iceland and th&nited Kingdom, the following procedure was
applied:

|l

Starting point for the key category identification for this report was the EEA database. Most
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 a less 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
for the 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 NIR. Although the more detailed EU
approach differs from the KCA generated in the CRF overall the results are very similar.

1 Alevel and a trend assessment was carried out for the years 1990 and 2020. The assessment
was carried out for emissions excluding LULUCF and including LULUCF.
The key category analysis excluding LULUCF identified 86 key categories for the EU cover 96
% of total EU GHG emissions in 2020 (see Annex I). The key category analysis including
LULUCEF resulted in 99 key categories (Table 1.12).
Ly /KFLIISNAR o (2 17 20SNWASg (FofSa | NB LINBaSs
contributions to the ELKP key category in terms of level and trend.
Table 1.12  Key categories for the EU-27, Iceland and the United Kingdom (Gg CO:2 equivalents)
kt CQequ. Level
Source category gas Trend
1990 2020 1990 | 2020
1.A.1.a Public Electricity and H&abduction: Gaseous Fuel€Q) 107640, 235579 T L L
1.A.1.a Public Electricity and Heat Production: Liquid F@13) ( 176699 21927 T L L
1.A.1.a Public Electricity and Heat Production: Other Fu&®)( 10744 43273 T L L
1.A.1.a Publi€lectricity and Heat Production: Ped@ Q) 9162 5051 O L L
1.A.1.a Public Electricity and Heat Production: Solid F@B) ( 1126033| 392059 T L L
1.A.1.b Petroleum Refining: Gaseous FUei)J 5277 25622 T 0 L
1.A.1.b Petroleum Refiningiquid Fuels CQ) 111002 75626 T L L
1.A.1.c Manufacture of Solid Fuels and Other Energy Industries: Gaseous®aEls ( 20093 18155 T L L
1.A.1.c Manufacture of Solid Fuels and Other Energy Industries: Solid E@ls ( 91155 25360 T L L
1.A.2.a lron and Steel: Gaseous Fu€l®)f 31933 18636 O L L
1.A.2.alron and Steel: Liquid Fue®d) 9183 873 T L 0
1.A.2.a Iron and Steel: Solid FueRX) 113361 50941 T L L
1.A.2.b NorFerrous Metals: Gaseous Fue®) 3835 6874 T 0 L
1.A.2.b Nor~errous Metals: Solid Fuel€Q) 8066 1172 T L 0
1.A.2.c Chemicals: Gaseous Fu€i®j 55475 42257 T L L
1.A.2.c Chemicals: Liquid FueJ) 40418 18714 T L L
1.A.2.c Chemicals: Solid FueJ) 14761 7142 0 L L
1.A.2.d PulpPaper and Print: Gaseous Fuel(J) 13247 17903| T L L
1.A.2.d Pulp, Paper and Print: Liquid FUE€I&j 11544 1627 T L 0
1.A.2.d Pulp, Paper and Print: Solid Fu€l&)f 8503 2083 T L 0
1.A.2.e Food Processing, Beverages and Tobacco: G&seds{CQ) 19432 31732 T L L
1.A.2.e Food Processing, Beverages and Tobacco: Liquid EGgls ( 20540 2579 T L 0
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1.A.2.e Food Processing, Beverages and Tobacco: Solid EGgls ( 12812 3564 T L 0
1.A.2.f Noametallic minerals: Gaseous FuelS@®) 27928 30278 T L L
1.A.2.f Noametallic minerals: Liquid Fuel€Q) 45862 20479 T L L
1.A.2.f Noametallic minerals: Other Fuel<Q) 1432 15169 T 0 L
1.A.2.f Noametallic minerals: Solid Fuel€Q) 58631 15484 T L L
1.A.2.g OtheManufacturing Industries and Constructions: Gaseous FU@&B) ( 92874 83694 T L L
1.A.2.g Other Manufacturing Industries and Constructions: Liquid FGES ( 103954 46998 T L L
1.A.2.g Other Manufacturing Industries and Constructions: Solid FGE} ( 92264 10487 T L L
1.A.3.a Domestic Aviation: Jet Kerose@)) 13188 8468 0 L L
1.A.3.b Road Transportation: Diesel Q%) 303434| 549167 T L L
1.A.3.b Road Transportation: Diesel Qi) 1817 6942 T 0 L
1.A.3.b Roadransportation: Gaseous FuelS@) 508 4302 T 0 0
1.A.3.b Road Transportation: Gasolita) 6077 708 T 0 0
1.A.3.b Road Transportation: Gasolir@d) 406396 200889 T L L
1.A.3.b Road Transportation: Liquefied Petroleum Gases (I®)) ( 7346 13844 T 0 L
1.A.3.c Railways: Liquid FueG®) 13007 4822 T L 0
1.A.3.d Domestic Navigation: Gas/Diesel Gi)) 17757 12444 0 L L
1.A.3.d Domestic Navigation: Residual Fuel OB} 9632 5322 O L L
1.A.4.aCommercial/Institutional: Gaseous FuelS®) 65963 96550 T L L
1.A.4.a Commercial/Institutional: Liquid FueG®) 79450 284411 T L L
1.A.4.a Commercial/Institutional: Other FuelS®) 748 6210 T 0 L
1.A.4.aCommercial/Institutional: Solid Fuel€Q) 48484 3027 T L 0
1.A.4.b Residential: Biomas3H) 9434 9420 T L L
1.A.4.b Residential: Gaseous Fuel€) 184731 239788 T L L
1.A.4.b Residential: Liquid Fuels®) 181315 97173 T L L
1.A.4.bResidential: Solid FuelSk}) 9227 2292 T L 0
1.A.4.b Residential: Solid Fuel3®) 135130 29119 T L L
1.A.4.c Agriculture/Forestry/Fishing: Gaseous FUER) 12472 11582 T L L
1.A.4.c Agriculture/Forestry/Fishing: Liquid Fuel<y) 71359 61776| T L L
1.A.4.c Agriculture/Forestry/Fishing: Solid Fuel€)) 9735 3211 O L 0
1.A.5.a Other Other Sectors: Solid Fu€€)) 5941 5 T 0 0
1.A.5.b Other Other Sectors: Liquid Fuel<Y) 13368 4160 T L 0
1.B.1.a Coal Mining aridiandling: OperationGH) 97099 23569 T L L
1.B.2.a Oil: OperatiorCH) 6663 816 T 0 0
1.B.2.a Oil: OperationGQ) 9010 10011 T L L
1.B.2.b Natural Gas: OperaticBH}) 51544 18552 T L L
1.B.2.c Venting and Flaring: Operatic®@®) 9128 5611 0 L L
2.A.1 Cement Production: no classificatidh@) 102698 74304 T L L
2.A.2 Lime Production: no classification@) 25242 16903 O L L
2.A.4 Other Process Uses of Carbonates: no classifica@ia) ( 12192 9291 0 L L
2.B.1 Ammoni&roduction: no classificationdQ) 32487 22646 O L L
2.B.10 Other chemical industry: no classificati@Q) 6931 12043| T 0 L
2.B.2 Nitric Acid Production: no classificatithQ) 49649 2813 T L 0
2.B.3 Adipic Acid Production: etassificationN2O) 57555 279 T L 0
2.B.8 Petrochemical and Carbon Black Production: no classific&iop ( 14807 14501 T L L
2.B.9 Fluorochemical Production: no classification (HFCs) 29033 1010 T L 0
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2.B.9 Fluorochemical Production: nlassification (Unspecified mix of HFCs and PFCs) 5567 45 T 0 0
2.C.1 Iron and Steel Production: no classificatiomj 126872 67779 T L L
2.C.3 Aluminium Production: no classification (PFCs) 21277 491 T L 0
2.D.3 Other non energy products: nlassification CQ) 7911 5349 O 0 L
2.F.1 Refrigeration and Air conditioning: no classification (HFCs) 13 80077 T 0 L
2.F.4 Aerosols: no classification (HFCs) 2 3159| T 0 0
3.A.1 Enteric Fermentation: Catti€) 199074 157379 T L L
3.A.2Enteric Fermentation: Other SheepH}) 25451 17854 O L L
3.A.4 Enteric Fermentation: Other livesto€i) 6024 5799 0 0 L
3.B.1CH Emissions: Farmin€ ) 49938 41292 T L L
3.B.2N:Oand NMVOC Emissions: FarmiNgd) 30488 22124 O L L
3.D.1 Agricultural Soils: DirdgtO Emissions From Managed SoiNs() 156486 129569 T L L
3.D.2 Agricultural Soils: Farmirig©) 38620 29354 T L L
3.G.1 Limestone CaCO3: Farmif) 7986 5267 O 0 L
4.A.1 Forest Land: Land Uge®) -312066| -292922| T L L
4.A.2 Forest Land: Land Ue®) -38448| -34573| T L L
4.B.1 Cropland: Land USEQ) 32668 12995 T L L
4.B.2 Cropland: Land UsEQ) 42700 38304 T L L
4.C.1 Grassland: Land Use(®) 53826 38148 T L L
4.C.2 Grassland: Land Use®) -20999 -25375| T L L
4.D Wetlands: Emissions and removals from drainage and rewetting and other manager

organic and mineral soil€H) 5431 5954 0 0 L
4.D.1 Wetlands: Land Us€Q) 7518 9314| T 0 L
4.D.2 Wetlands: Land Us€Q) 828 4262 T 0 0
4.E.2 Settlements: Land USE®) 31070 34023 T L L
4.G Harvested Wood Products: Wood product) -30084| -38405| O L L
5.A.1 Managed Waste Disposal Sites: WaSte)( 158011 81344 T L L
5.A.2 Unmanaged Waste Disposal Sites: W&t ( 26131 11227 T L L
5.B.1 Waste Composting: Was@H) 596 3854 T 0 0
5.D.1 Wastewater Treatment and Discharge: Domestic Wastew@kg) ( 27361 11269 T L L
5.D.1 Wastewater Treatment and Discharge: Domestic Wastewa6) ( 7853 6908 O 0 L
5.D.2Wastewater Treatment and Discharge: Industrial Wastewaiés)( 9385 6041 0 L L

Note: EU totals for 2020 in sector Energy may not include data for Sweden due to confidential reporting. For more details on
confidential reporting from Sweden refer to section1.7.2.

1.6  General uncertainty evaluation

The uncertainty analysis was made on basis of the Tier 1 uncertainty estimates, which were submitted
by EU Member States, Iceland and United Kingdom under Article 7(1)(p) of Regulation (EU) 525/2013.

In previots NIR submissions, the emissions and removals reported in the tables containing the EU
uncertainties were inconsistent with the final aggregatector and subsector values reported in the

EU CRF tables and elsewhere in the NIR document. This wasttaddot that the Tier 1 uncertainty
estimates provided by the by EU Member States, Iceland and United Kingdom under Article 7(1)(p) of
Regulation (EU) 525/2013 are not always revised with updated CRF submissions during a submission

cycle and that some ahese Tier 1 uncertainty estimates were incomplete e.g. uncertainties not
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estimated for LULUCF and indir€® emissions, certain subsector emissions are confidential. Further
complexity is also introduced by the fact that the sector and gas resolution at which uncertainties were
provided varies between the countries.

The methodology was however updated thjear to harmonise and gafidl these uncertainty
estimates so that the tables containing the EU uncertainties are consistent with the final aggregate
sector and subsector values reported in the EU CRF tables and elsewhere in the NIR document. A
processig 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 theregaggd 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 CRF tables of the countries. These
final CRF data of the Maylemission are accessed via an SQL query of the EEA database containing
the CRF submissions.

Due to the issue of incompleteness mentioned above, the cotdletrgl data are then screened to

identify residual emissions and removals for which no uncertaintyneses have been provided.

Where sectors are partially complete, the residual net emission is quantifi€Direquivalents and
incorporated. An uncertainty is then estimated, by calculating the overall sector uncertainty of the
sources and sinks that wer Ay Of dZRSR Ay (KI G O2dzyiNE Q& NBLIR2NIS
assigning this percentage average to the residual net emission. In cases where for certain sectors no
uncertainties have been provided at all (e.g. indir€® emissions, LULUCF), amerage sector

uncertainty in percent is calculated from all the countries for which complete sectoral emissions and

dzy OSNIFAYyGASE 6SNB NBLR2NISR>: yR GKA&a @SN IS dzy
reported in its final CRF tables.

With complete data on uncertainties as well as emissions and removals for all EU Member States,
Iceland and United Kingdom, the routine then aggregates emissions and uncertainties in units of kt
CQe (uncertainties summed in quadrature) for a specifiedagabsubsector 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 chosa to allow the routine to access respective data from CRF 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 defaalors are completely correlated (r

= 1), while errors of countries using counsigecific factors are assumed uncorrelated (r = 0). For
countries using a mix of default and counsipecific 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 leveletthinties at the GHG and sector total
level Tablel.15) are then aggregated from the subsector and gas estimates assuming no correlation
between sibsectors and gases. However, for countries reporting very coarse resolution estimates (e.g.
total sector GHG emissions/removals) or where the sector has been partially or completéijegiap

it is assumed that these uncertainties are partially coredafr = 0.5) with one another and with the
other reported subsecterand 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 setors.
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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 assumintj &rror 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 uncertaintgtestim

it is assumed that activity data uncertainties also correlate to some extent between years, because
typically the same data collection methods are used each year. Therefore, for the EU uncertainty
estimate it was decided to assume that emissions lfatgas 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 haseen partially or completely gajiled, 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 countrglevre then aggregated at EU levEablel.15)
assuming no correlation in the trend uncertainties between the countries. Correlation in trend
uncertanties between countries is more difficult to quantify, where correlation between different
countries in different years should also be quantified. Furthermore, effect of correlation on uncertainty
(increasing or decreasing) depends on the direction angmtade 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 tend uncertainties are calculating by aggregated in units d€®e (uncertainties
summed in quadrature) and then expressed as percentages relative to the respective base year
emissions/removals. The trend and level uncertainties reported throughout tRerdjpresent 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, Gaussianpeogmagation
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 IPC@ajines. 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 wdiable 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 was used in all the
cases to ensure comparability with analytical estimat€able 1.13 gives an example of such
comparison made in 2006. The source category chosen for the example is@Bmissions 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.
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Table 1.13  Trend uncertainty for EU emissions 2006 of N20 from agricultural soils by using different
assumptions of correlation estimated using Monte Carlo simulation

Years correlate | MS correlate I:ggtainty
YES YES -27 to +26
YES NO +13
NO YES -294 to +292
NO NO -116 to +115
Note: AYESO denotes full correlation between years or Member State

It should furthermore be mentioned that applying a MC approach in the EU case would not improve
the uncertainty emate. Given that the input data are provided by the countries in a Tier 1 format
assuming normal error distributions, applying an MC procedure without any further detailed
assumptions on distributions would simply lead to comparable estimates as the ofider
approximation Tablel.14).

Table 1.14 .Comparison of trend 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. Landfills CHa4 +12 +12

6B. Wastewater CHa4 +27 -28 to +27
6B. Wastewater N20 +9 +9

6C. Waste incineration CO2 +7 +7

6C. Waste incineration CHas +23 -23to +24
6C. Waste incineration N20 +18 +18

Waste Other CHa4 +990 -976 to +993
Total Waste Sector +11 +11

Note: Trend uncertainty is presented as percentage points.

Tablel.15shows the main results of the Tier 1 uncertainty analysis for th@ Ellkeland and United
Kingdom. The lowest level uncertainty estimatge for Fuel combustion activities (2.8 %) and the
highest estimates are for Waste (37.7 %). Overall level uncertainty estimates on total GHG emissions
and removals including LULUCEF is calculated at 5.0 %. If LULUCF is excluded, the total levelyuncertaint
is lower at 4.5 %.

With regard to trend uncertainty estimates, the lowest uncertainty estimates are for Fuel combustion
activities (+#2.1 percentage points) and the highest estimates are for Waste (16.8 percentage points).
Overall trend uncertainty (rluding LULUCF) of total emissions and removals is estimated to be
1.8 percentage points.

These results of trend and level uncertainties differ to some extent to the results of the previous year,
due to the update and improvement of the methodology appliEdr instance, the application of full

, partial and no correlation assumptions (compared to previous binary assumptions of either full or
no correlation) has led to an increase in level uncertainties in sector 1A Fuel combustion activities
(2.8% comparg to 0.8% in the last submission) and sector 5 Waste (37.7% compared to 34.0% in the
last submission), whereas the uncertainties in sectors 3 Agriculture (31.9% compared to 49.4% in the
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last submission) and 2 IPPU (8.1% compared to 10.4% in the last siobinisave been revised
downwards. It should also be noted that the changes in results are also influenced by thirgapf
uncertainties, particularly for sector 4 LULUCF. Overall, these uncertainty estimates are considered
more accurate, consister@nd complete than those reported in previous submissions. More detailed
uncertainty estimates for the source categories are provided in Chaptérs 3

Table 1.15 Tier 1 uncertainty estimates of EU-Member States, Iceland and the United Kingdom GHG emissions
(in CO2 equivalents) for the main sectors

Source category Gas Emissions Emissions Emission Level uncertainty | Trend uncertainty
Base Year 2020 trends estimates based | estimates based
Base Year- |on MS uncertainty [on MS uncertainty
2020 estimates estimates

1.A Fuel combustion activities all 4,130,294 2,731,155 -33.9% 2.8% 2.1%
1.B Fugitive emissions all 193,194 70,262 -63.6% 29.0% 7.1%
2. Industrial processes all 548,435 350,527 -36.1% 8.1% 2.5%
3. Agriculture all 532,447 423,768 -20.4% 31.9% 3.2%
4. LULUCF all -190,759 -216,749 13.6% 23.7% 9.8%
5. Waste all 237,823 130,397 -45.2% 37.7% 16.8%
Indirect CO2 emissions all 4,317 1,470 -66.0% 20.6% 8.9%
Total (excl LULUCF) all 5,646,509 3,707,580 -34.3%) 4.5%) 1.7%)
Total (incl LULUCF) all 5,455,750 3,490,830 -36.0%) 5.0%) 1.8%)

Table1.16 gives an overview of information provided by EU Member States, Iceland and United
Kingdom on uncertainty estimates in their 2022 national inventory reports and presents summarised
results ofthese estimates.

Table 1.16 Overview of uncertainty estimates available from EU Member States, Iceland and the United

Kingdom

Member State Austria Belgium Bulgaria Croatia Cyprus Czechia Denmark

Gitation NIR May 2022, NIR May 2022, NIR April 2022, NIR May 2022, NIR March 2022, NIR April 2022, NIR April 2022,
pp.66-79 pp.51-52 pp.51-52 pp.52-53 p.50-51 pp.45-46 pp.61-67

Method used Tier1 Tier1 Tier 1 Tier 1 + Tier 2 Tier1 Tier1 Tier 1

Documentation in
NIR (according to
IPCC 2006 GL)

Yes (Annex 2) Yes (Annex 2) Yes (Annex2) Yes (Annex 2) Yes (Annex 2) Yes (Annex 2) Yes (Annex2)

Years and sectors

emissions: 2020;
trends: 1990-

emissions: 2020;
trends: 1990-

emissions: 2020;
trends: 1990-

emissions: 2020;
trends: 1990-2020;

emissions: 2020;
trends: 1990-2020;

emissions: 2020;
trends: 1990-

emissions: 2020;
trends: 1990-

included 2020; including 2020; including 2020; excluding . : . 2020; including 2020; including
LULUCF LULUCF LULUCF including LULUCF excluding LULUCF| " ) \;cp LULUCF
Tier 1 Tier 1 . Tierl | Tier2 | Tier2 Tier 1 Tier 1 Tier 1 Tier 1
i 9 i Tier 1 i

A ) (L) | eL) uiErd Ly | L | el uierd i) | ew | iw | e

Co, 5.70% | 2.60%

CH, 14.3%

N.O 101.7%

Fgases 43.6%

Total 16.20% | 5.10% 3.96% 16.18% 44.68%| 10.75 9.75% 563% | 3.11% | 14.0% | 14.5%
%

Uncertainty in Tier 1 Tier 1 Tier 1 Tier 1 Tier1 | Tier2 | Tier2 Tier 1 Tier1 Tier1 Tier 1 Tier 1

trend (%) (i.L) (e.L) (.L) [ (.L) | (e.L) (.L) (e.L) (i.L) (e.L)

CO;, 1.60% | 1.20%

CH, 11.30%

N.O 20.90%

Fgases 50.3%

Total 2.92% | 2.03% 1.98% 2.66% 6.86% | 17.17 | 17.62 2.43% 3.40% | 1.94% | 3.10% | 3.20%
78 Of -

*Base year for F-gases is 1995
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Member State Estonia Finland France Germany Greece Hungary Ireland

L NIR March 2022, NIR April 2022, NIR March NIR March 2022, NIR March NIR March 2022,
Citation p.44-45 pp.45-47 2022, pp.85-88 NIR March 2022, pp-135 pp.71-75 2022,pp.27-28|  pp.19-21
Method used Tier 1 Tier 1 + Tier 2 Tier 1 Tier 1 + Tier 2 Tier 1 Tier1 Tier1

Documentation
in NIR (according

Yes (Annex 2)

Yes (Annex 2)

Yes (Annex 6)

Yes (Annex7)

Yes (Annex4)

Yes (Annex 2)

Yes (Tab.1.11 -

1.12)
to IPCC 2006 GL)
Lo . S . emissions: emissions:
Y d ent]rlesnsiliosnswzc())zo emissions: 2020; rends: errt‘rls:(;znslgz(())zo emissions: 2020; trends: 1990- | SMissions: 2020; | 2020; trends: | 2020; tends:
ears an M 1990-2020; including N > auet : trends: 1990-2020; [ 1990-2020; 1990-2020;
sectors included| 2020; including 2020; including 2020; including LULUCF . : N X .
LULUCF including LULUCF excluding including
LULUCF LULUCF
LULUCF LULUCF
Uncertainty (%) Tierl | Tierd [Tier1 |Tier1 |Tier2 Tier2 | Tierl | Tierl | Tierl | Tierl | Tier2 | Tier2 Tier 1 Tier 1 Tier 1 Tierl | Tierl
Y 1 ) |ew liwlewliwlew| i [ ew |diwlewldin ew ] dw (e.L) (L) [ L)
CO, 2.9% 2.5% 2.6%
CH, 24.5% 24.5% 48.4%
N,O 108.4% | 108.8% 145.0%
Fgases 263.6% | 263.6% 13.0%
-37% | -3% -3.18%|-2.07%
0, 0 0, 10/ 0/ 0 0, 0, 0 0 0, 0/ 0/
Total 23.53% | 8.54% (44.0%| 5.0% +42% | +5% 12.6% | 11.7% | 3.56% | 3.62% +3.45% |+2.64% 13.9% 13.5% 13.3% 12.22% | 4.02%
Uncertainty in Tierl | Tierdl |[Tierl |Tierl |Tier2 Tier2 | Tierl | Tierl | Tierl | Tierdl | Tier2 | Tier2 | Tierl Tier 1 Tier1 Tierl | Tierl
trend (%) L) | L) |dL)|ew|dr e ¢ [ e i |ew|daw [er) | dL) (e.L) (L) [ L)
CO,
CH,
N,O
Fgases
-21% | -3% -9.01% | -6.56%
0 0 0, 10/ 0 10/ 0 0 0 0/ 0, 10/ 0/
Total 5.25% | 1.99% (33.0%( 5.0% +28% | +4% 2.1% 1.9% |3.95% |3.35% +9.45% |+7.01% 10.1% 9.9% 3.2% 10.49% | 2.33%
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Member State Italy Latvia Lithuania Luxembourg Malta Netherlands Poland
Gitati NIR April 2022, NIR April 2022, NIR April 2022, NIR April 2022, [ NIR April 2022, NIR April 2022, NIR April 2022,
tation pp.44-45 pp.68-69 pp.41-42 pp.70-75 pp.46 pp.46-50 p.26/491
Method used Tier 1 Tier1 Tier1 Tier 1 Tier 1 Tier 1 + Tier 2 Tier 1
Documentation in
NIR (according to Yes (Annex 1) Yes (Annex2) Yes (Annex 2) Yes (pp.70-75) Yes (pp. 47) Yes (Annex2) Yes (Annex8)
IPCC 2006 GL)
emissions: 2020; | emissions: 2020; [ emissions: 2020; | emissions: 2020; Z%rgés'flon;:' emissions: 2020: trends: emissions: 2020;
Years and sectors| trends: 1990- trends: 1990- trends: 1990- trends: 1990- 199(’) r;)nzos 1990_202'0*_ inc’Iudin ‘| trends:1988-
included 2020; including 2020; including 2020; including 2020; including incl -d' ’ LULLjCF 9 2020; including
LULUCF LULUCF LULUCF LULUCF inclucing LULUCF
LULUCF
. Tier1 Tier 1 Tier 1 Tier1 Tierl | Tierl Tier 1 Tier 1 Tier1 Tierl | Tierl | Tier2 | Tierl Tier 1
Uncertainty (%) X ) X ) X . ;
(i.L) (e.L) (i.L) (e.L) (i.L) (e.L) (i.L) (e.L) (i.L) (i.L) [(e.L) ] (eL) | (.L) (e.L)
CO, 3% 3% 3.2% 1.8%
CH, 8% 9% 21.9% | 21.9%
N,O 27% 27% 43.2% | 46.2%
Fgases 27% 27%
Total 4.5% 3.1% 23% 6% 28.1% | 10.6% | 5.24% | 4.50% 5.00% 3% 3% 3% 4.8% 4.1%
Uncertainty in Tier1 Tier 1 Tier 1 Tier 1 Tier 1 Tier1 Tier 1 Tier 1 Tier 1 Tierl | Tierl | Tier2 | Tierl Tier 1
trend (%) (.L) (e.L) (i.L) (e.L) (.L) (e.L) (i.L) (e.L) (i.L) (.L) [(e.L) | (eL) | (.L) (e.L)
CO, 1% 1.13% | 1.07%
CH, 5% 251% | 2.51%
N.O 5% 2.28% | 2.26%
Fgases 5%
Total 3.0% 2.2% 14% 2% 6.3% 2.3% 5.40% | 4.63% 5.60% 2% 2%
* Base year for F-gases is 1995
Member State Portugal Romania Slovakia Slovenia Spain Sweden UK Iceland
Citati NIR March 2022, | NIR May2022, | NIR May2022, | NIR April 2022, | NIR March 2022, | NIR March 2022, | NIR April 2022, | NIR April 2022,
itation pp.11-23" pp.99-100 p.42 pp.34-35 pp.79 pp.65-67 p.103 p.19
Method used Tier1 Tier1 Tier 1 Tier1 Tier1 Tier 1 Tier 1 + Tier 2 Tier 1

Documentation in
NIR (according to
IPCC 2006 GL)

Yes (AnnexH)

Yes (Annex2)

Yes (Annex 3)

Yes (Annex2)

Yes (Annex 6)

Yes (Annex7)

Yes (Annex2)

Yes (Annex2)

Years and sectors

emissions: 2020;
trends: 1990-

emissions: 2020;

trends: 1990-

emissions: 2020;

trends: 1990-

emissions: 2020;
trends: 1986-

emissions: 2020;
trends: 1990-

emissions: 2020;

trends: 1990-

emissions: 2020;
trends: 1990-

emissions: 2020;
trends: 1990-

included 2020; including | 2020; including 2020;including | 2020;including | 2020*; including | 2020*;including | 2020*; including | 2020*; including
LULUCF ** LULUCF LULUCF LULUCF LULUCF LULUCF LULUCF LULUCF

weeranyos | vers | o o TR TR T (oo | e Lo | ea Len | ™2 oo [en
CO, 22.0% 1.6%
CH, 54.5% 3.1%
N,O 2.4% 7.2%
Fgases

Total 7.90% 32.70% | 21.50% | 11.61% | 3.64% | 13.52% |6.22% | 14.8% | 10.8% 103% | 5.80% 3.0% 58.9% 9.2%
Uncertainty in Tier1 'ﬁer 1 | Tierl T_ier 1 | Tierl Tier 1 | Tier1 Tier 1 | Tierl 'ﬁer 1 | Tierl Tier 2 Tier 1 | Tierl
trend (%) (i.L) (e.L) (i.L) (e.L) (i.L) (e.L) [ (.L) (e.L) (i.L) (e.L) (i.L) (e.L)
Co, 155 23
CH, 8.5 4.3
N,O 0.8 33
Fgases

Total 6.40% 2.10% | 1.90% | 6.62% | 1.14% | 19.94% [1.93% | 9.5% 6.9% 27ﬁf% 2.00% -49.0% 17.9% | 10.0%

* Base year for F-gases is 1995
** The uncertainty analysis was performed only for the direct GHG: CO2, CH4, N20
*** Value from NIR 2020
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1.7 General assessment of the completeness

1.7.1 Completeness checksofMe mber St ates6 submissions

The EU GHG inventory is compiled on the basis of the inventories of the EU Member States. Therefore,
GKS O2YLX SiSySaa 2F (KS 9! Ay@Syi2NE RSLISYRa
submissions.

In response to the Saturday paper 2010 the EU impldeteran action plan in 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 is in particular
evident with regardstothe KP LULUCF, where a carbon pool <can b
be used) provided that transparent and verifiable information is provided indicating that the pool
is 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.
2 The notatidni keyoto NEn al l cases an indication of
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 oftti@n plan followed since 2011 are as follows:

1. Member States are required by the Monitoring Mechanism 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 Statesd experts inter alia:

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 for applying gap-filling procedures and the selection of the most appropriate
methods;

c. the need to use different notation keys.

2. Any finding with r egard to the wuse of the notation key
communicated to the Member States' via the EMRT by 28 February latest. According to the
procedures and time scales described in Annex IX 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.
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3. 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
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 articles 13-16 of
Commission Decision 2005/166/EC. Article 16 requires Member States to use the gap-filled
estimates in their national submissions to the UNFCCC to ensure consistency between the EU
inventory and Member Statesd inventories.

4. Ageneral assessment of completeness is included in the EU Greenhouse Gas Inventory Report.
For transparency re as on s , since 2011 the EUbs inventory su
description of this section to reflect the additional improvements discussed above.

5. 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 on
identifying 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 othegydvt&d emission

estimates were checked by the sector experts and clarified with Member States, if needed. With the
AYLX SYSyGlrdAz2zy 2F GKS yS¢ wnnc Lt/ / DdZARStAySa:x
as described in paragraph 37 of tb&NFCCC Reporting Guidelines, which is also relevant for the ESD
review.

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@D@4t
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
emissions/removals have not been estimated.

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

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

0 If MS report unjustified NEs (according to 1. 2. and 3. above) gap-filling rules will apply: art. 4
Delegated Act of the MMR.

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 simitawst® 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 thebasbd EEA Emission Review

Tool (EMRT). This tool is accessible for Méniiavy 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.
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For every updated inventory submission provided by the MS byakch followup 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 relevantrfthe 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 checkipgocedure.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 keyor a numeric values.

172 Reporting of notation key ANEO

l'a GKS 9! DID Ay@SyiG2NeE Aa (GKS adzy 2F a{ Ay@Syi
States are also reflected in the EU GHG inventories. However, the EU CRF tables include only a small
number2 ¥ OF 6S3A2NASa gKSNBE abo9é¢ Aa | Oldzrftte OAaAAOGES
in the EU CRF in a category where all EU MS report notationTiatel.17 shows that 13 mandatory
OFrGS3aA2NASa KIPS ab9¢é @GAaArotsS Ay GKS /wC (GFofSa 7

Table 1.17 Overview of the number of NE visible in the EU CRF tables for 2020

Number of NEvisible in the EU CRF for the year 2020 for mandat

Sector - .
categories (MS reporting NE)

Energy 3 (CZE, DEU, GBK, POL)

IPPU 9 (CYP, DEU, FRK, GBK, SWE)

Agriculture 0

Waste 1 (CZE, GBK)

1.7.3 Reporting of confidential data

According to the UNFC@£porting guidelines Parties may report specific categories with the notation
key C in case of confidentiality. In 2022 only two MS made use of this option; for the year 2020 Croatia
reported CQ, CH andNO emission from 1D2 as confidential (Multilateral operations), while Sweden
reported correct sector totals for all sectors but in the sectors Energy and IPPU on a less aggregated
level the country reported 25 sutategories as confidential. Manual changesénbeen performed in

order to reflect this in the most appropriate way in the EU CRF tables. For further details rééd¢o

1.7. Please note thahe EU GHG inventory teagron request- obtains access to confidential MS data

for quality checking purposes which has been the case for Sweden in 2022.

Therefore, in the relevant sector chapters, EU trends at fuel level do not always include Sweden for
confidentiality reasons and also to preserve time series consistency for the EU. Consequently, the EU
CRF tables at sutategory level and data shown on the same level in the NIR are not always consistent.
Note that at sector level and at national totalsvél the EU NIR and the EU CRF tables are fully
consistent.Table1.18 confidential data reported by MS on the level of the gy categoy analysis

for the EU27, Iceland and the United Kingdom
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Table 1.18 Confidential data reported by MS in key categories for the EU-27, Iceland and the United Kingdom

Confidential data
Source category gas

1990 2020
1.A.1.a Public Electricity and Heat Production: Gaseous FO€)} ( SWE
1.A.1.a Public Electricity and Heat Production: Liquid F@B) ( SWE
1.A.1.b Petroleum Refining: Liquid FueRd) SWE
1.A.2.c Chemicals: Liquid Fue®®d) SWE
1.A.2.c Chemicals: Solid FueJ) SWE
1.A.2.d Pulp, Paper and Print: Solid Fu€l&)jf SWE
1.A.2.e Food Processing, Beverages and Tobacco: Liquid E@gls ( SWE

As the EU GHG inventory is the sum of MS inventories all categories reported as confidential by
Member States are also reflected in the EU GHG inventories. If Member States report confidential data
GKS y2GFrdA2y 1Se a/ ¢ oAt televars celikiBedCRF tables ok S 02 YY Sy

LY HAnHn Y2 a/éa 6SNB akKz2gy FT2NJ Syradaaizya Ay GKS

1.7.4 Data gaps and gap-filling

1.7.4.1 Gap filling of emissions

The EU GHG inventory is compiled by using the invesidoynissions 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 gte. In the following cases gap filling is made:

1 To complete specific years in the GHG inventory time-series for a specific Member State for
example were a Member States does not provide new estimates for the latest reporting year.

1 To complete individual source categories for individual Member States that did not estimate
specific source categories for any year of the in\
methods are used for major gaps when it is highly certain that emissions from these source
categories exist in the Member States concerned.

C2NJ RFGIF 3JIFLA Ay aSYOSNI {GFrGSaQ Ay@Syi(i2NE &dzm YA
ETC/CM in accordance with the implementing provisions under the MMR for missing emission data:

1 If a consistent time series of reported estimates for the relevant source category is available
from the Member State for previous years that has not been subject to adjustments under Article
5.2 of the Kyoto Protocol, extrapolation of this time series is used to obtain the emission
estimate. As far as CO2 emissions from the energy sector are concerned, extrapolation of
emissions should be based on the percentage change of Eurostat CO2 emission estimates if
appropriate.

1 If the estimate for the relevant source category was subject to adjustments under Article 5.2 of
the Kyoto Protocol in previous years and the Member State has not submitted a revised
estimate, the basic adjustment method used by the expert review team as provided in the
6Techni cal gtthddotegbpesmeor adjustments under Art
is used without application of the conservativeness factor.
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1 If a consistent time series of reported estimates for the relevant source category is not available
and if the source category has not been subject to adjustments under Article 5.2 of the Kyoto
Protocol, the estimation should be based on the methodological guidance provided in the
6Techni cal guidance on methodologies for adjust me
without application of the conservativeness factor.

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 conce&red shall use the estimates referred to for its national submission to the UNFCCC

G2 SyadaNBE O2yaAraitaSyoe oSt¢gSSy GKS 9! Ay@Syiaz2NE |
The methods used for gap filling include interpolation, extrapolation and clustering. Thebedset

are consistent with the adjustment methods described in UNFCCC Adjustment Guidelines (Table 1) and
in the 2006 IPCC guidelifts

1.7.4.2 Gap filling of emissions in GHG inventory submissions 2020

Since 2011 GHG inventory estimates have been complete fetaillember States, and therefore no
gap filling has been needed.

1.7.4.3 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 detailthe 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.

1.7.4.4 Gap filling of activity data in GHG inventory submissions 2022

Applying the rules mentioned above activity data of tbdwing categories have been géijped in
this inventory submission for the year 2020:

Clinker Production 2A1
Lime Production 2A2
Ammonia Production 2B1

1.7.5 Geographical coverage of the European Union inventory

Tablel19aK2ga (GKS 3S23aINF LKAOFE O2@SNIF3IS 2F GKS 9! a
not all Member States have signed and ratified thRFCCC and the Kyoto Protocol with the same
geographical coverage. In addition, the EU territory of a country is not always equivalent to the
territory of the Party to the UNFCCC or the Kyoto Protocol. For three countries/Member States there

are differenes in geographical coverage as UNFCCC Party, Kyoto Protocol Party and/or EU Member

18 ETC ACC technical note on gap filling procedures, December 2006.
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State (DK, FR and the UK). If there are differences in geographical coverage the respective country
needs to prepare several inventories.

As the EU inventory isthe sumidfK S aSYOSNJ { G GSaQ Ay@Syi2NRSas (K
geographical area as the inventories of the 27 Member States, Iceland and the United Kingdom for

their respective EU territory. Note that Denmark, France and the United Kingdom submit GHG
inventories to the UNFCCC that may differ from the GHG inventories used for tB8 EMentory

because these countries submit more than one inventory to the UNFCCC, which have different
3S23ANI LIKAOFE O2@SNI 3ISad | 26SOSNBis fully Sonssster@dith & dzo Y A 2
a{ DID SYAaarzya o0& az2dz2NOSa IyR aiayila FOO2NRAY3
Kyoto Protocol is fully consistent with the joint ratification of the second commitment period of KP by

the EU (sedablel.19).

Table1.19 Geographical coverage of the Unionds GHG inventory
EUand MS Party|
Member . COEER (St BTy Party coverage | Country
State Geographical coverage Protocol, second coverage (UNFCCQ) code
committment (UNFCCC)
period)
Austria Austria K K K AUT
Belgium Belglum consisting of Flem|sh Region, Wall K K K BEL
Region and Brussels Region
Bulgaria Bulgaria K K K BGR
Croatia Croatia K K K HRV
Cyprus Area under the effective control of the Republic K K K cyp
Cyprus
Czechia Czech Republic K K K CZE
Denmark Denmark (excluding Greenland and the Fa¢q K K DNM
Islands)
Estonia Estonia K K K EST
Finland Finland including Aland Islands K K FIN
Metropolitan France, the overseas departmel
(Guadeloupe, Martinique, Guyana and Reunion)
the overseas communities (Saitartin and
Mayotte), excluding the French overseag K K FRK
communities (French Polynesia, Wallis and Fut
SaintPierre and Miquelon) and overseas territori|
(the French Southern and Antarctic Lands) and ||
France .
Caledonia.
Metropolitan France, the overseas departme
(GuadeloupeMartinique, Guyana and Reunion), tl
overseas communities (French Polynesia, S K FRA
Martin, Wallis and Futuna, Mayotte, Saidierre and
Miquelon) and overseas territories (the Fren
Southern and Antarctic Lands) and New Caledon
Germany Germany K K K DEU
Greece Greece K K K GRC
Hungary Hungary K K K HUN
Ireland Ireland K K K IRE
Italy Italy K K K ITA
Latvia Latvia K K K LVA
Lithuania Lithuania K K K LTU
Luxembourg | Luxembourg K K K LUX
Malta Malta K K K MLT
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Member
State

Geographical coverage

EUand MS Party|
coverage (Kyoto
Protocol, second
committment
period)

EUterritory
coverage
(UNFCCC)

Party coverage
(UNFCCC)

Country
code

Netherlands

The reported emissions are those that derive fr
the legal territory of the Netherlands. This include|
12-mile zone out from the coastline and inland wat
bodies. It excludes Aruba, Curagao and Sint Maal
which are constituent countries of the Kingd of
the Netherlands. It also excludes Bonaire, Saba
Sint Eustatius, which since 10 October 2010 H
been public bodies (openbare lichamen) with th
own legislation that is not applicable to the Europq
part of the Netherlands.
Emissions from o$hore oil and gas production ¢
the Dutch part of the continental shelf are include

NLD

Poland

Poland

POL

Portugal

Mainland Portugal and the two Autonomous regid
of Madeira and Azores Islands. Includes &
emissions from aitraffic and navigation bunker
realized between these areas.

PRT

Romania

Romania

ROU

Slovakia

Slovakia

SVK

Slovenia

Slovenia

SVN

Spain

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

ESP

Sweden

Sweden

R | R | R | R | R

SWE

European
Union

EU27+GBE

R IR R R [R R

R IR R [ R[XR X

EUA

Iceland

Iceland

United
Kingdom

England, Scotland, Wales and Northern Ireland,
Gibraltar, excluding the UK Crown Dependen
(Jersey, Guernsey and the Isle of Man) and thg
Overseas Territories (except Gibraltar).

GBE

England, Scotland, Wales and Northern Ireland
the UK Overseas Territories and UK Crg
553LISYyRSyOASa (2 sK2Y |
Kyoto Protocol has been extended and wh
emissions are included for the second commitm
period (the Cayman lIslands, the Falkland Isla
Gibraltar, Jersey, Guernsawd the Isle of Man).

GBK

England, Scotland, Wales and Northern Ireland
the UK Overseas Territories and UK Cr
585LISYyRSyOASa F2N) 6K2Y

UN Framework Convention on Climate Chang
extended (the Cayman Islands, thdldnd Islands
Gibraltar, Bermuda, Jersey, Guernsey and the Is
Man).

GBR

European
Union and
Iceland

EU27, Iceland and the relevant UK's Overs
Territories and Crown Dependencies (GBK).

EUC
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1.7.6 Completeness of the European Union submission

1.7.6.1 National inventory report

The EU NIR followsas far as possiblethe annotated outline of the UNFCCC secretariat with the
exception of the annexes. The main reason for this is the nature of the EU inventory being the sum of
Memo SNJ {GF(1SaQ AYyGBSYli2NRARSEd ¢KSNBF2NBE GKS YIAy LI
EU emission estimates by providing the basic Member States tables for every CRIFablel#20

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.

Table 1.20 Annexes as outlined in the UNFCCC reporting guidelines and annexes included in the EU
submission

Annex required in the UNFCCC reporting Annex included in the EU submission

guidelines
Annex |: Key categories Included: Key category analyses Tier 1 including and excluding LULUCF
Annex II: Assessment of uncertainty The uncertainty assessment is included in the NIR, section 1.6

Annex llI: Detailed methodological descriptions | Included: A summary description of the methodologies used by each
for individual source or sink categories Member State for the EU key categories

Not included: Due to the nature of the EU inventory being the sum of
Me mber Statesd inventories there
could be included in this annex.

Annex IV: National energy balance of the most
recent year

Included: Summary Table 2 for all MS in order to make transparent the data

Annex V: Additional information basis of the EU inventory

1.7.6.2 Activity data in the EU CRF

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 tydeactivity data by Member States. The latter is

due to the fact that the Member States are responsible for calculating emissions. If they use eountry
specific methods they may also use different types of activity data. A¢lthese different typesfo

activity data cannot be simply added up. It should be noted that aekél no emissions are calculated

directly on the basis of activity data reported by MS. However, all the details for the calculation of MS
emissions are documented inthe Member&at Q / wC GFof Sax & LI NI 2F GK
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2 EU GREENHOUSE GAS EMISSION TRENDS

This chapter presents the main GHG emission trends in tHeFEWAggregated results are described as
regards total GHG and emission trends are briefly analysadiynat gas level. A short overview of
countries contributions to total EMP GHG trends is given. Finally, the trends of indirect GHGs and SO
emissions are presented.

2.1 Aggregated greenhouse gas emissions

In 2020, total GHG emissions in the-E®, withoutLULUCF, were 3498 ¢1 939 million tonnesCQ
equivalents) below 1990 levels. Emissions decreased ¥ §%6 million tonne€Q equivalents)
between 2019 and 2020-{gure2.1).

Figure 2.1  EU-KP GHG emissions 19901 2020 (excl. LULUCF)
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Notes: GHG emission data for the EU-KP as a whole refer to domestic emissions (i.e. within its territory), include indirect
CO, and do not include emissions and removals from LULUCF; nor do they include emissions from international
aviation and international maritime transport. 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 global warming potentials are those
from the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC).

2.1.1 Main trends by source category, 1990-2020

Total GHG emissions (excluding LULUCF and excluding international aviation) decrd=32@Nsy

CQeq. since 1990 (or 34.3 %) reaching their lowest level during this period in 2020 (3 TT3d\t).

There has been a progressive decoupling of gross domestic product (GDP) and GHG emission compared
to 1990, with an increase in GDP by%4alongside a decrease in emissions of aboo3aver the

period.
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The reduction in GHG emissions over theyBar period was due to 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. On top of thedadony
changes, which account for the main share in the reduction in GHG emissions, the economic recession
linked to the Covidl9 pandemic also played a role in 2020.

The longlasting changes have resulted in a lower energy intensity of the economy antbwern

carbon intensity of energy production and consumption in 2020 compared to 1990. Demand for energy
to heat households has also been lower, as Europe on average has experienced milder winters since
1990, which has also helped reduce emissions.

GHG ernssions decreased in the majority of sectors between 1990 and 2020, with the notable
exception of transport, and refrigeration and air conditioning. At the aggregate level, emission
reductions were largest for manufacturing industries and constructiomfiééty and heat production,

iron and steel production (including energglated emissions) and residential combustion.

Besides the 2020 economic recession, a combination of factors explains lower emissions in industrial
sectors, such as improved effiniy and lower carbon intensity as well as structural changes in the
economy, with a higher share of services and a lower share of-Brwagyintensive industry in total

GDP.

Emissions from electricity and heat production decreased strongly since 138filition to improved

energy efficiency there has been a move towards less carbon intense fuels. Between 1990 and 2020,
the use of solid and liquid fuels in thermal power stations decreased strongly whereas natural gas
consumption more than doubled. Coarsumption in 1990 was three times higher than in 2020. The
use of renewable energy sources in electricity and heat generation has increased substantially in the
EU since 1990. Improved energy efficiency and a less carbon intensive fuel mix have resulted i
reducedCQ 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 canensive fuelmix, can
partly explain lower demand for space heating in the EU over the past 30 years.

In terms of the main GHGEQ was responsible for the largest reduction in emissions since 1990.
Reductions in emissions frobdO and CH have been substantial, refcting 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 counspecific) have contributk to the overall GHG emission
reduction, including key agricultural and environmental policies in the 1990s and climate and energy
policies in the past 15 years since 2005.

Almost all EU Member States reduced emissions compared to 1990 and thus coulttibtite overall
positive EU performance. The UK and Germany accounted for 47% of the total net reduction in the EU
KP of the past 30 years.
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Table ES1 shows those sources that made the largest contribution to the change in total GHG
emissions in the EU plus Iceland and UK between 1990 and 2020.

Table 2.1 Overview of EU source categories whose emissions increased or decreased by more than 20
Million tonnes CO2 equivalent in the period 1990-2020

Source category Million Tconnes

(CO, equivalents)
Refrigeration and Air conditioning (HFCs from 2.F. 1) 80
Road Transportation (CO2 from 1.A.3.b) 53
Aluminium Production (PFCs from 2.C.3) -21
Agricultural soils: Direct N20 emissions (N20 from 3.D.1) -27
Fluorochemical Production (HFCs from 2.B.9) -28
Cement Production (CO2 from 2.A.1) -28
Enteric Ferme ntation: Cattle (CH4 from 3.A.1) -42
Fugitive Emissions from Oil and Natural Gas (CH4 from 1.B.2) -4
Nitric Acid Production (N20 from 2.B.2) -47
Adipic Acid Production (N20 from 2.B.3) -57
Fuels used Commercial/Institutional Sector (CO2 from 1.A.4.a) -61
Manufacture of Solid Fuels and Other Energy Industries (CO2from 1.A.1.c) -70
Fugitive Emissions from Solid Fuels (CHA from 1.B.1) -74
Managed Waste Disposal Sites (CH4 from 5.A1) 77
Fuels used Residential Sector (CO2 from 1.A.4.h) -138
Iron and Steel Production (CO2 from 1L.A.2.a+2.C.1) -144
Manufacturing industries (excl. Iron and steel) (Energy-related CO2 from 1.A.2 excl. 1.A. -275
Public Electricity and Heat Production (CO2 from 1.A.1.3) 732
Total -1939

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 or
Memorandum items such as international aviation and international navigation are not included in this table.

2.1.2 Main trends by source category, 2019-2020

Total GHG emissions (excluding LULUCF and international aviation) decreased in 2020 by 346 million
tonnes, or 8.9% compared to 2019, to reach 3 708 million tonr@3 equivalent in 2020The
reduction in GHG emissions in 2020 was the second largest in absolute terms and the highest in relative
terms yearon-year in the EU since 1990. This was by and large due tsttbag contraction in
economic activity caused by the Co¥ifl pandemic

At EU level, almost A of the net reduction in GHG emissions in 2020 took place in road
transportation and public electricity and heat production. Almost all economic sectors saw significant
emission reductions in 2020.

Road transporCQ emissions de@ased by 123 million tonnes (€k4%) due to a drastic reduction in
transport activity resulting from the lockdown measures during the Ga9igandemic. Passenger cars
accounted for the bulk of emission reductions in road transportation, but emissions light duty
and heavyduty vehicles also decreased sharply in 2020.
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The second largest reduction@Q emissions in 2020 came from electricity and heat production, with
118 million tonnes less compared to 2019 {b4% year on year). Most of this redigt was linked to
lower use of coal in power stations. Greenhouse gas emissions from stationary installations in the EU

ETS also decreased 11.6%, which represents the largest drop in emissions since the ETS began

operating in 2005. It is comparable onlytt® decrease observed in 2009 at the height of the financial

crisis.

Based on Eurostat energy statistics, while total electricity production declined in the EU in 2020, the
use of renewable energy sources in electricity generation increased, mostly find) golar and
hydro. Higher use of renewables offset otherwligher emissions from fossil fuels, thus underpinning

the ongoing decarbonisation trend in the sector.

Although less substantial than in road transportation and the power sector, GHG emissZ020
also decreased in manufacturing industries and construction, iron and steel, petroleum refining and
commercial buildings, among others. HFC emissions from refrigeration and air conditioning continued

the downtrend that started in 2014.

Table 2.2 Overview of EU-KP source categories whose emissions increased or decreased by more than 3

million tonnes CO2 equivalent in the period 20197 2020

Source category

Million tonnes

(CO, equivalents)
Cement Production (CO2 from 2.A.1) -4
Manufacture of Solid Fuels and Other Energy Industries (CO2 from 1.A.1.c) -6
Domestic Aviation (CO2 from 1.A.3.a) -8
Refrigeration and Air conditioning (HFCs from 2.F.1) -9
Fuels used Commercial/Institutional Sector (CO2 from 1.A.4.a) -10
Petroleum Refining (CO2 from 1.A.1.b) -11
Manufacturing industries (excl. Iron and steel) (Energy-related CO2 from 1.A.2 excl. 1.A -17
Iron and Steel Production (CO2 from 1.A.2.a +2.C.1) -18
Public Electricity and Heat Production (CO2 from 1.A.1.a) -118
Road Transportation (CO2 from 1.A.3.b) -123
Total -346

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

or Memorandum items such as international aviation and international navigation are not included in this table.

Table2.3 gives an overview on total GHG emissions by countries, illustrating where main changes

occurred.
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Table 2.3 Greenhouse gas emissions in COz equivalent (excl. LULUCF)

Change Change
1990 2020 2019-2020 2019-2020  1990-2020
million million million
t(onnes) t(onnes) t(onnes) (%) (%)
Austria 78.4 736 -6.1 -7.7% -6.2%
Belgium 145.7 106 .4 -10.0 -8.6% -26.9%
Bulgaria 98.4 492 -10.3 -17.3% -50.0%
Croatia 314 238 -0.9 -3.5% -24.4%
Cyprus 56 8.9 0.0 -0.3% 59.0%
Czechia 198.8 1133 -10.2 -8.3% -43.0%
Denmark 711 417 -2.8 -6.2% -41.3%
Estonia 40.2 116 =341 -21.0% -711.2%
Finland 71.2 47.8 -5.0 -9.5% -32.9%
France 5441 393.0 -416 -9.6% -27.8%
Germany 12419 7287 -71.0 -8.9% -41.3%
Greece 103.5 748 -10.8 -12.6% -27.7%
Hungary 94.8 62.8 -1.8 -2.7% -33.8%
Ireland 54.4 57.7 -2.1 -3.6% 6.1%
ltaly 519.9 381.2 =371 -8.9% -26.7%
Latvia 259 105 -0.7 -5.9% -59.6%
Lithuania 47.9 202 -0.2 -0.9% -57.8%
Luxembourg 12.7 91 -1.7 -15.5% -28.8%
Malta 26 21 0.0 -0.5% -18.4%
Netherlands 2205 164.3 -15.9 -8.8% -25.5%
Poland 475.9 376.0 -14.5 -3.7% -21.0%
Portugal 58.5 576 -6.0 -9.5% -1.5%
Romania 2497 109.9 -4.0 -3.5% -56.0%
Slovakia 735 37.0 -2.8 -7.0% -49.6%
Slovenia 18.6 15.9 -1.2 -7.2% -14.8%
Spain 2301 2747 -391 -12.5% -5.3%
Sweden 714 46.3 -4.5 -8.9% -35.2%
United Kingdom 7934 402.1 -42.1 -9.5% -49.3%
EU-27+UK 5640.0 3700.3 -345.5 -8.5% =34.4%4
Iceland 3.7 45 -0.2 -4.3% 22.7%
United Kingdom (KP) 796.2 4048 -42.6 -9.5% -49.2%
EU-KP 5646.5 3707.6 -346 .1 -8.5% -34.3%
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2.2 Emission trends by gas

Table2.4, Figure2.2 and Figure2.3 give an overview of the main trends in B GHG emissions and
removals for 199¢2020. In the EUKP the most important GHGG, accounting for 806 of total EU

KP emissions in 2020 excluding LULUCF. In, ZR2Gmissions excluding LULUCF we@6&8Mt,

which was 3#6 below 1990 levels. Compared to 208Q emissions,N.O emissions andCH

emissions decreased each by 991.4 % and 1.3 % respectively.

Table 2.4 Overview of EU-KP GHG emissions and removals from 1990 to 2020 in CO2 equivalent
GREENHOUSE GAS EMISSIONS 1990 1995 2000 2005 2010 2011 | 2012 2013 2014 2015 2016 2017 | 2018 2019 2020

Net CO2 emissions/removals 4256 3910| 3872| 39596 3622 3481| 3418 3326 3168| 3211 3201 3261] 3177 3033 271§
CO2 emissions (without LULUCF) 4479 43716 4185 4321| 3951 3818 3763| 3670] 3454 3531 3515 3526 3444 3 2BV 2967
CH4 712 655 585 536 480 470 466 456 448 448 441 440 434 4325 415
N20 384 347 303 284 238 232 230 231 234 233 233 237 234 230 227
HFCs 29 43 53 73 99 103 106 109 112 106 108 108 104 100 89
PFCs 26 17 12 7 4 4 4 4 3 3 4 3 4 3 2]
Unspecified mix of HFCs and PFCs 5] 6 2 1 1 1] 1 1 1 1 1 1 2 2 2|
5F6 11 15 10 8 6 6 6 5] 6 6 6| 7 7 7 B
NF3 0 o 0 0 0 0 0 o 0 0 0 0 0 1] 0j
Total (with net CO2 emissions /re movals) 5456| 5026/ 4880 4936 4480 4326| 4261| 4162 40000 4038 4024 4090] 3990 3830 3491
Total (without CO2 from LULUCF) 5678 5332 5193| 5262 4819 4664 4607 4505 4327 4358 4338 4355| 4258 4083 3737
Total (without LULUCF) 554]"| 5209 5162| 5231| 4789 4635 4576 4477 4298 4329 4308 4322( 4228| 4054 3708

Notes: CO, emissions include indirect CO,

Figure 2.2

CO2 emissions 1990 to 2020 (Mt)

5.000

4.479
/_

4.500

4.000

3.500

3.000

2.500

2.000

Mt CO, equivalents

1.500

1.000

500

0

1990
1992

Notes: CO, emissions include indirect CO,

1994

1996

1998

2000

2002

2004
2006

2008

2010

2012

2014

2016
2018

2020

70



The largest key source categories @® emissionsKigure2.3) have been reduced between 1990 and
2020 with the exception of 1.A.3.b Road transportation, which accounts fé6 28CQ emissions in
2020.

Figure 2.3  Absolute change of CO2 emissions by large key source categories 1990 to 2020 in CO2 equivalents
(Mt) for EU-KP
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Figure 2.4 CO:2 emissions: Share of key source categories and all remaining categories in 2020 for EU-KP
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CH emissions account for 1% of total EU GHG emissions in 2020 and decreased %@ysice 1990
to 434Mt CQ equivalents in 2020Rjgure2.5). The two largest key sources are enteric fermentation
and anaerobic wastd={gure2.7). They account for 586 ofCH emissions in 2020.



Figure 2.5  CHa emissions 1990 to 2020 in CO2 equivalents (Mt)
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Figure2.6 shows that the main reasons for declini@gi emissions were reductions in anaerobic waste
and coal mining.



Figure 2.6

(Mt) for EU-KP
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Figure 2.7  CH4 emissions: Share of key source categories and all remaining categories in 2020 for EU-KP
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N>O emissions a responsible for % of total EU GHG emissions and decreased by 89242Vt CQ
equivalents in 2020Kigure2.8). N.O emissions derive mainly from the agriculture sector. The two
largest key sources account for about%6ofN,O emissions in 2020{gure2.10). Figure2.9 shows
that the main reason for largi,O emission cuts were reductions in chemi industry and agricultural

soils.
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Figure 2.8 N20 emissions 1990 to 2020 in CO2 equivalents (Mt)
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Figure 2.9  Absolute change of N2O emissions by large key source categories 1990 to 2020 in CO2 equivalents
(Mt) for EU-KP
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Figure 2.10 N20 emissions: Share of key source categories and all remaining categories in 2020 for EU-KP
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Fluorinated gagmissions account for 2% of total EU GHG emissions. In 2020, emissions amounted
to 99Mt CQ equivalents, which was 3% above 1990 levels-igure2.11). Refrigeration and air
conditioning, the largest key category, accounts fo@8bf fluorinated gas emissions in 20E@ure
2.12reveals that HFCs from refrigeration and air conditioning showed large increases between 1990
and 2020. The main reason for this is the phase of ozonedepleting substances such as
chlorofluorocarbons under the Montreal Protocol and the replacement of these substances with HFCs
(mainly in refrigeration, air conditioning, foam production and as aerosol propellants). On the other
hand, the sum of HFC emissions from categories not presentiddnally inFigure2.12 (Other in

Figure2.12) decreased substantially.
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Figure 2.11 Fluorinated gas emissions 1990 to 2020 in CO:2 equivalents (Mt)
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Figure 2.12 Absolute change of fluorinated gas emissions by large key source categories 1990 to 2020 in CO2
equivalents (Mt) for EU-KP
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Figure 2.13 Fluorinated gas: Share of key source categories and all remaining categories in 2020 for EU-KP
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2.3 Emission trends by source

Table2.5 gives an overview of EKIP emissions in the main source categories for ¢2020. The most
important sector in terms of GHG emissions is energy (i.e. combustion and fugitive emissions), which
accounted for 7846 of total emissions in 2020. The second lsrgector is agriculture (1%), followed

by industrial processes 8). More detailed trend descriptions are included in the individual sector
chapters (chapters-3) and chapter 9 on indire€Q emissions.

Table 2.5 Overview of EU-KP GHG emissions (in million tonnes CO2 equivalent) in the main source and sink
categories for the period 1990 to 2020

GHG SOURCE AND SINK 1990 | 1995 | 2000 | 2005 | 2010 2011 2012 213 | 2014 2015 | 2016 | 2017 | 2018 | 2019 | 2020
1. Energy 4323 4062 3995 4108) 3795 3651 3609 3510 3323| 3364( 3348| 3351 3270 3113 23801
2. Industrial Processes 545 523 480 487 407 404 393 396 402 393 391 400 392 382 351
3. Agriculture 532 456 457 434 419 418 47 420 427 428 430 433 429 425 424
4. Land-lse, Land-Use Change and Forestry -191 =272 -282 -295 -309 -308 -315 -315 -298 -250 -285 -232 -238 224 =217
5. Waste 238 244 227 199 166 160 156 150 144 141 137 136 135 133 130
6. Other 0 o 0 o 0 0 o 0 0 0 0 0 0 0 0
indirect CO: emissions 4 4 3 3 2 2 2 2 2 2 2 2 2 2 1
Total (with net CO: emis sions/remaovals) 5456| 5026G| 4880 4936) 4480 4326| 4261| 4162 4000 4038 4024 4090| 3990 3830 349
Total (without LULUCF) 5647 5299) 5162 521 4789) 4635 4576 4477 4298 4329 4308 4322 4225 4054 3708

2.4 Emission trends by Member State

Table2.6 gives an overview of EU countries contributions to thekEUJemissions for 19§2020.
Countries show large variations in GHG emission trends.
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Table 2.6 Overview of countries contributions to total EU GHG emissions, excluding LULUCF, including
indirect CO2 emissions, from 1990 to 2020 in million tonnes COz-equivalent

Member State 1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Austria 78 79 80 92 84| 82 79 80 76 78 79 82 79 80 74
Belgium 146 154 149 146 134 123 1200 1200 115 119 117] 117] 118 116 106
Bulgaria 98| 72| 57 62| 59 65| 60 56| 59 62 60 63 60 59 49
Croatia 31 22 25 30 28 28 26 25 24 24 25 25 24| 25 24
Cyprus 5.6 7.0 8.3 9.2 9.5 9.2 8.6 7.9 8.3 8.3 8.8 9.0 8.9 8.9 8.9
Czechia 199 158 151 149 141] 139 135 130 128 129 130 131] 129 124 113
Denmark 71 79 71 67 64 59 54 56 52 49 51 49 48 45| 42
Estonia 40 20 17 19 21 21 20 22 21 18 20 21 20 15 12
Finland 71 72 70 70 76 68 62 63 59 55| 58 55| 56 53] 48
France 544 536 549 551] 507 483 485 486 455 458 459 463 443 435 393
Germany 12421 1115 10377 987 936 911] 917] 934 894 898 901 886 851 800 729
Greece 103 1090 127 136 119 116 112 103 99 95| 92, 96| 92, 86| 75
Hungary 95 77| 75 77| 66 64| 61 58| 58 61 62 65 65 65 63
Ireland 54| 59 68 70 62 58 59 59 58 60| 63 62 62, 60| 58
Italy 520 534 5571 591| 518] 505 486| 450 429 442 439] 433 430] 418 381
Latvia 26| 12 10 11 12 11 11 11 11 11 11 11 11 11 10
Lithuania 48 22| 19 23] 21 21 21 20| 20 20| 20 21 20| 20| 20
Luxembourg 13 10 10 13 12 12 12 11 11 10 10 10 11 11 9
Malta 2.6 2.7 2.8 3.0 2.9 2.9 3.1 2.8 2.8 2.1 1.8 2.0 2.0 2.1 2.1
Netherlands 221 230| 218 213 212 198 193 194 186 193] 194 191 186 180 164
Poland 476 4471 397] 405 413 412] 404 400, 387 389 400 414 413 391 376
Portugal 58 68| 82 86 69 67 66 64 64 68 66 71 67 64 58
Romania 250 185 139 147 123 130 128 116 115 115 113 117] 118 114 110
Slovakia 73 53 49 51 46 45 42 42 40 41 41 42 42 40 37
Slovenia 19 19 19 20 20 20 19 18 17 17 18 18 18 17 16
Spain 290 330| 388 442 358] 358 351] 324 326 337] 326] 339 333 314 275
Sweden 71 73 68 67 65 60 58 56 54 54 54 53 52 51 46
United Kingdom 793 745 7100 687] 605 560 5771 563 523 505 480 469 460 444/ 402
EU-27+UK 5640 5292 5154 5224 4781 4627 4569 4469 4291 4321 43000 4314 4220 4046 3700
Iceland 3.7 35 4.1 40 4.9 4.6 47 47 47 47 47| 48 48 47 4.5
United Kingdom (KP) 796] 748 714 690 608 563 580 566/ 526] 508 483 472 463 447 405
EU-KP 5647 5299 5162 5231 4789 4635 4576 4477 4298 4329 4308 4322 4228 4054 3708

The overall EKP GHG emission trend is dominated by the three laegasiters Germany (200), the
United Kingdom (1%) and France (1%), accounting for over forty percent of total B GHG
emissions in 2020. Germany and the United Kingdom, the two countries with the highest absolute
reductions, achieved total domestic GHemission reductions of 905 million tonn€€§) equivalent
compared to 1990, not counting carbon sinks and the use of Kyoto mechanisms.

The main reasons for the favourable trend in Germany were an increase in the efficiency of power and
heatingplantsand KS SO2y2YA O NBaGNHZOGdzNARYy3d 2F GKS FADS
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 stioogease in renewable energy use

and waste management measures that reduced the landfilling of organic waste.

Lower GHG emissions in the United Kingdom were primarily the result of liberalising energy markets
and the subsequent fuel switch from oil andatto gas in electricity production. Other reasons include

the shift towards more efficient combined cycle gas turbine stations, decreasing iron and steel
production and the implementation of methane recovery systems at landfill sites.

y
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CNJ y OS Qa weBeY2B8% el 1980 levels in 2020. France achieved large reductiogin
emissions in the chemical industry; also emissions in the large englaggd categories were below
1990 levels in 2020. However, HFC emissions from electronics industry andtareds as substitutes
of ODS increased considerably between 1990 and 2020.

Italy, Poland and Spain were the fourth, fifth and sixth largest emitters in thKFEEWith a share in
total GHG emissions of 20, 10% and ®b, respectively.

LGt e Qa iomsiwere 5 elaviéi 1990 levels in 2020. Italian 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 contihuaith one exemption in 2015.

t 2f F YRQ&a DI D S%baéoivAl2oy fevelg & RER0. Wha main factors for decreasing
emissions in Poland as with other Member States were the decline of energinefficient heavy
industry and the overall restructurgy of the economy in the late 1980s and early 1990s. The notable
exception was transport (especially road transport), where emissions increased.

{LI AyQad SYAaarzya o6SNB p 2 0St26 mophpn S@Sta Ay
households andervices where offseat in particular in 202@ by emission reductions from electricity
and heat production.

2.5 Emission trends for indirect greenhouse gases and sulphur dioxide

Emissions of CO, NONMVOC and S®ave to be reported to the UNFCCC Secretdrgause they
influence climate change indirectly: CO, N@d 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 alsoeaff cloud formation.Table2.7 shows the total indirect GHG

and SQ@emissions in the EKP between 1990 and 2020. All emissions were reduced significantly from
1990 levels: the largest reduction was achieved in > SQ94%) followed by,

CO {75%), NQ(-68 %) and NMVOCEH5 %).

Table 2.7 Overview of EU-KP indirect GHG and SOz emissions for 1990i 2020 (kt)

1990| 1995 2000| 2005| 2010 2011| 2012 2013| 2014| 2015 2016| 2017 2018] 2019| 2020
NOx 17797| 15476| 13475| 12375| 9841| 9468| 9168 8760| 8387| 8243| 7933| 7830( 6750| 6390| 5632

CcOo 65233| 52747| 41045| 32183| 27131 | 24758| 24834 23855| 21677| 21960 21387| 21078( 17932| 17453| 16489

NMVOC | 17882| 14551| 11954| 9922| 8303 7890| 7736| 7501| 7271| 7232 7172| 7242 6453| 6358| 6186

SO, 24074| 15686 9603| 7378 4336| 4193 3919 3482| 3233| 3154 2691| 2671 1928 1719| 1436

Table2.8 shows the NQemissions of the EP countries betwee 1990 and 2020. The largest
emitters, Germany, France, the United Kingdom and Spain made &%p cf8total NQ@ emissions in
2020. All countries reduced their N&missions between 1990 and 2020.

Table2.9 shows the CO emissions between 1990 and 2020. The largest emitters, France, Germany,
Italy, Romania and Spain that made up%bf the total CO emissions in 2020, reduced their emissions

81



from 1990levels substantially. Also all other countries with the exception of Iceland reduced CO
emissions.

Table2.10 shows the NMVOC emissions of the-l&® cantries between 1990 and 2020. The largest
emitters France, Germany, Italy and the UK that made U5 the total NMVOC emissions in 2020,
reduced their emissions from 1990 levels, together with all countries except Malta.

Table2.11 shows the S@emissions of the EP countries between 1990 and 2020. The largest
emitters, Bulgaria, Germany, Spain and the UK that made @p 68the total S@emissons in 2020,
reduced their emissions from 1990 levels substantially, together with all other countries except
Iceland.

Table 2.8 Overview of Member St akPdN®¥emissionstfor 1990u2020¢tkth s t o EU

Member State 1990| 1995| 2000{ 2005/ 2010 2011| 2012| 2013| 2014 2015/ 2016| 2017| 2018| 2019| 2020
Austria 218 198 211 246 203 194 189 188 180 177 170 161 150 142 123
Belgium 422 411 357 325 242 225 214 205 195 195 183 172 166 154 133
Bulgaria 203 131 98 103 95 106 93 84 88 92 85 91 82 78 63
Croatia 111 82 91 90 73 69 61 60 57 58 58 58 53 52 49
Cyprus 18 21 22 22 18 21 20 15 16 13 13 13 12 14 11
Czechia 730 373 290 282 237 223 210 196 190 183 174 170 164 152 136
Denmark 297 286 221 201 147 138 127 122 113 112 111 109 103 96 89
Estonia 95 51 44 40 43 41 39 35 35 35 37 37 37 33 32
Finland 298 266 235 200 179 164 155 151 143 132 128 124 120 113 98
France 2133| 1959| 1792| 1568 1217 1161] 1130| 1108| 1018 990 939 911 855 810 683
Germany 2839| 2186| 1893| 1632 1445 1419| 1411| 1410| 1365| 1342 1315| 1264| 1179| 1106 978
Greece 315 320 350 401 315 293 243 243 236 233 230 250 241 234 206
Hungary 244 188 186 177 146 136 129 126 125 127 119 120 119 113 106
Ireland 168 170 181 175 120 107 109 111 110 112 112 110 110 102 94
Italy 2128| 1992| 1510| 1294 941 903 853 781 757 719 704 662 662 642 573
Latvia 96 51 42 45 40 38 38 37 37 36 35 35 36 34 32
Lithuania 150 72 61 62 56 55 55 51 54 56 56 54 55 54 52
Luxembourg 40 34 41 56 39 39 37 33 31 28 25 22 20 19 15
Malta 7.0 8.5 8.4 9.8 10.3 9.0 9.6 7.7 7.7 6.5 5.8 5.4 51 5.6 5.2
Netherlands 591 493 409 358 299 285 273 264 250 250 240 229 221 208 190
Poland 1090| 1053 852 869 888 872 836 796 747 725 742 804|NO,IE,NNO,IE,NNOQ,IE,N
Portugal 259 296 299 282 202 185 172 168 165 168 161 164 157 151 133
Romania 494 396 374 325 255 262 286 238 230 229 215 210 208 206 211
Slovakia 136 113 110 106 88 81 77 75 74 72 68 67 67 61 54
Slovenia 75 75 59 55 48 47 46 43 39 35 34 34 32 29 25
Spain 1396| 1439| 1463 1450/ 1033| 1029 976 898 886 915 877 890 875 820 696
Sweden 291 260 224 195 171 164 157 153 151 147 144 139 135 127 118
United Kingdom 2905| 2502] 2005| 1763| 1252 1165 1186| 1124| 1050| 1014 921 891 851 802 700
EU-27+UK 17751| 15426| 13427| 12332| 9802 9431| 9131| 8724| 8350| 8203| 7900 7795/ 6716| 6358| 5605
Iceland 31 34 33 29 26 24 24 23 22 23 21 21 22 21 19
United Kingdom (KP) | 2920| 2517| 2021| 1778 1264 1179 1199 1136 1065| 1031 932 905 864 814 708
EU-KP 17797| 15476| 13475| 12375| 9841 9468| 9168| 8760| 8387| 8243| 7933] 7830| 6750| 6390| 5632
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Table 2.9 Overview of Member St aKP€® édmissionaforrl99i aoRA(kk)ns t o EU
Member State 1990| 1995/ 2000| 2005 2010| 2011| 2012| 2013| 2014| 2015| 2016| 2017| 2018 2019| 2020
Austria 1253| 971| 724]| 625 578] 560| 560| 563| 527| 537| 532| 523| 482 496 474
Belgium 1508| 1278| 994| 798| 494| 396| 340| 511| 317| 366 349| 282| 326| 358 265
Bulgaria 272| 193] 103| 102 87| 102 89 86 72 77 88 92 82 73 65
Croatia 557| 447| 469) 418] 329] 306] 200| 279| 246| 268] 260 254| 231 218| 216
Cyprus 45 39 29 24 14 13 12 12 12 11 12 11 10 10 8.5
Czechia 2045| 1547| 1103| 942| 925/ 888 877| 889 857| 852| 851 851| 859 827| 796
Denmark 718| 644| 473| 424 349] 306| 288] 275| 251 256 246| 237| 220 205| 192
Estonia 230 178 162 142 142 125 128 122 119 118 125 128 132 130 134
Finland 725| 642 571) 504 434] 393] 392| 377| 373| 356 364 355 347| 339 314
France 11060 9285| 6664| 5265 4143] 3449| 3158| 3206 2683| 2650 2684 2635 2513| 2474| 2179
Germany 13081 7100 5084| 3837| 3513| 3429| 3175 3134| 2965| 3069| 2946| 2961| 2852 2753| 2455
Greece 1276| 1103 1050 897| 633| 18] 683| 572| 577| 551 490 487 456| 444| 411
Hungary 1414 946 823 671 526 536 552 545 465 450 436 427 364 347 333
Ireland 562 419 325 284 216 198 191 190 177 177 174 148 144 125 121
Italy 6796| 7071| 4750| 3467| 3073| 2433| 2697| 2502| 2256| 2266 2191| 2258| 2049 2060| 1873
Latvia 457 323 250 229 159 161 159 140 130 107 105 111 114 110 97
Lithuania 370 209 175 169 155 147 143 133 125 118 117 115 116 110 105
Luxembourg 469| 213 46 39 29 27 28 27 25 21 22 22 20 21 16
Malta 20 20 14 11 14 13 12 11 11 10 9.3 10 7.6 7.2 5.7
Netherlands 1224| 886| 814| 737| 683| 659 636| 608 586| 584 568 560| 538 520| 459
Poland 3641 4659 3356 3089 3077 2781| 2787| 2658| 2387| 2343| 2456| 2543|NO,IE,NNO,IE,NNO,IE,N
Portugal 793| 823| 678] 520 398| 366| 352| 332| 314] 322| 308 324 282 291 261
Romania 2304| 2342 3518| 2502 2180| 2116| 2925 2056| 2007| 2128| 1997| 1710| 1623| 1742 2228
Slovakia 1035| 657| 542| 550 447| 415 428| 404| 331| 374 388 379| 327| 283 279
Slovenia 202| 284| 206| 183| 143| 140 134] 133| 114| 122| 121| 116 105 97 87
Spain 4229| 3217| 2797| 2135 1956 1931| 1628| 1936| 1676| 1817| 1670| 1668 1881 1625 1462
Sweden 1099| 943| 654| 504| 414| 394| 367| 360| 349] 336 337| 330| 310 301 288
United Kingdom 7570| 6230 4589| 3044 1896| 1735 1682| 1673| 1604| 1553| 1419| 1418| 1413 1366| 1254
EU-27+UK 65138| 52665| 40965| 32111| 27007| 24638| 24713| 23733| 21556| 21837| 21266| 20953| 17807| 17333| 16377
Iceland 70 62 65 61 118 115 116 117 116 119 118 122 122 117 110
United Kingdom (KP) 7595| 6250 4605/ 3056/ 1903] 1740| 1687 1678 1609| 1557| 1423| 1421| 1416| 1369 1255
EU-KP 65233| 52747| 41045| 32183| 27131| 24758| 24834| 23855| 21677| 21960| 21387| 21078| 17932| 17453| 16489
Table2.10 Overview of Mentribationst8 ELAKPANMBOC emissions for 19901 2020 (kt)

Member State 1990 1995| 2000 2005 2010 2011 2012| 2013| 2014| 2015| 2016| 2017| 2018 2019 2020
Austria 334] 247| 180 156 137| 132| 130| 124| 117| 112| 111| 112| 109| 108[ 111
Belgium 353 311 234 183 144 132 128 124 118 117 116 114 113 112 113
Bulgaria 95 82 66 67 61 61 62 59 59 67 62 63 65 65 63
Croatia 162| 114 99| 109 88 83 78 73 67 68 69 67 67 72 68
Cyprus 10 10 9.5 6.3 5.0 4.8 4.8 4.2 4.2 4.1 4.2 4.2 4.1 4.1 3.7
Czechia 496| 350| 282| 239| 221| 210| 204] 201| 196| 195| 191| 191| 190| 182 161
Denmark 213 210 182 155 132 125 120 121 113 115 111 109 108 103 107
Estonia 48 33 29 26 23 22 23 23 23 24 24 26 27 27 29
Finland 232| 203| 177| 147| 113| 105] 101 97 95 89 20 87 86 85 84
France 2931| 2533| 2089 1608 1236 1165 1115 1107| 1090 1063| 1040 1028 1006 989| 955
Germany 3892| 2342 1806/ 1487 1362 1272| 1257 1212 1174 1147 1141 1145 1099 1072 1036
Greece 267| 250 251 238| 181 173| 174| 166 164| 164| 153| 156 154| 146 151
Hungary 306 210 188 172 130 133 134 131 122 126 126 123 117 117 112
Ireland 150| 139 124| 123| 113| 110 111 113| 110 111| 113| 116 117| 116 113
Italy 1993| 2058 1630 1340 1116 1025 1032 996 924 897 880 921 894 888 885
Latvia 89 65 55 52 41 41 40 39 39 36 35 35 39 36 34
Lithuania 133 91 67 70 68 62 65 63 59 60 59 64 59 63 54
Luxembourg 28 21 16 15 11 11 12 11 11 10 10 10 10 11 10
Malta 1.5 1.7 1.5 1.9 4.0 3.5 4.2 4.6 4.0 4.5 4.4 4.2 4.2 4.7 4.2
Netherlands 402| 265| 199| 154| 145| 144| 139| 137| 131| 131| 129| 127| 121| 117| 110
Poland 706 825 732 721 712 694 676 633 631 641 672 686|NO,IE,NNO,IE,NNO,IE,N
Portugal 249| 238| 237| 195| 158 147| 140 138| 144| 146| 143| 145 144| 147| 158
Romania 220 173 231 241 240 226 234 221 219 216 215 216 211 211 207
Slovakia 265| 181| 155| 152| 127| 124| 120| 118| 100| 115 116| 113| 105 102 98
Slovenia 65 62 55 48 39 37 35 35 32 32 33 32 32 31 30
Spain 1078] 947| 917| 763| 601 580 557| 543 537| 551| 557| 578] 592| 584 563
Sweden 368 279 223 204 176 173 165 157 153 154 147 140 135 136 133
United Kingdom 2778| 2294| 1707| 1238] 911 884| 866| 838| 825 825 810| 819] 836 823 784
EU-27+UK 17866| 14536| 11941| 9911| 8293| 7881| 7727| 7492 7263| 7223| 7163| 7233 6444| 6350 6178
Iceland 10 100 87 75 59| 57/ 56 55 56/ 58 60 58 59 57 54
United Kingdom (KP) | 2785 2300| 1711 1242| 915 887| 870| 842| 828| 828 813 823| 839 826 787
EU-KP 17882| 14551| 11954 9922| 8303 7890 7736| 7501| 7271| 7232| 7172 7242| 6453 6358| 6186
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Table2.11 Overview of Member St akP&S®Demissionstfor I980U2020 (kth s t o

Member State 1990 1995 2000| 2005 2010| 2011| 2012 2013| 2014| 2015 2016| 2017| 2018| 2019| 2020
Austria 74 47 32 26 16 15 15 14 14 14 13 13 11 11 10
Belgium 364| 258| 170| 143 61 53 47 43 41 41 34 32 32 29 24
Bulgaria 444| 378| 334 372| 411 493] 429| 369 393| 428] 379 410| 360 324| 258
Croatia 170 77 60 58 35 29 24 17 14 16 14 12 100 74/ 59
Cyprus 32 40 48 38 22 21 16 13 17 13 16 16 17 16 12
Czechia 1755| 1059 233] 208| 164| 168| 160 145] 135| 129| 115| 110 97 80 67
Denmark 178| 145 32 26 15 14 13 13 11 10 10 10 11] 93] 91
Estonia 218] 102 81 67 76 66 33 29 34 28 32 34 32 21 16
Finland 250| 105 81 69 67 60 51 48 43 42 40 35 33 29 23
France 1306| 965| 643] 484 286| 242| 241 221| 178] 171| 155| 149 140| 114| 104
Germany 5460| 1742| 643 473| 403| 387| 368 357| 335 334| 309 301 289 250| 233
Greece 511| 521 563| 585 231) 168| 142| 131| 114| 112| 107| 106 99 89 71
Hungary 829| 613 427 43 30 34 30 29 26 24 23 28 23 17 16
Ireland 183| 163| 144 73 27 25 23 23 17 16 15 14 14 11 11
Italy 1784| 1323| 757| 411 222 200] 180| 149] 132| 126| 120 117| 109 105 82
Latvia 100 49 18| 87 43| 43| 44| 39| 39| 36/ 34 36/ 38 37 35
Lithuania 202 77 39 27 18 19 17 14 13 15 15 13 13 12 11
Luxembourg 16| 92 36 26/ 17/ 13 15 16| 14| 13 09| 10 09| 09 08
Malta 10 11 10 12| 83 82 80/ 52 48 22 18 08 01| 01] 01
Netherlands 188 127 71 63 34 34 34 30 29 30 28 26 25 22 19
Poland 2652| 2141 1411] 1171[ 874] 836] 803] 768] 724[ 711] 591] 583[NO,IENNO,IE,NNO,EN
Portugal 318] 322| 295] 190 63 57 52 48 43 46 46 47 45 44 38
Romania 847| 709 498] 602| 367 347| 285| 221| 195 158 102 86 80 96 73
Slovakia 140 120|117 86 68 67 57 52 45 67 26 28 20 16 13
Slovenia 202| 124 93 39 10 11 100 92| 73] 51| 42| 44| 43| 38/ 34
Spain 2129| 1823| 1420 1230| 262| 297| 300| 234| 253| 271 229| 236| 214| 167| 127
Sweden 103 71 45 36 29 26 26 23 21 18 19 18 17 16 15
United Kingdom 3571| 2530 1291| 787| 454| 427| 461 398| 323 261 190 186| 173| 155| 136
EU-27+UK 24037| 15651| 9558| 7331| 4259| 4108| 3831 3409| 3166| 3091 2639| 2620 1873| 1660| 1383
Iceland 23 22 35 41 74 82 85 70 64 58 49 47 52 56 51
United Kingdom (KP) | 3584 2543| 1300 793| 458| 429| 464| 400| 326| 265| 193] 189| 176| 158| 138
EU-KP 24074 15686 9603| 7378| 4336 4193| 3919| 3482| 3233| 3154 2691| 2671 1928| 1719| 1436

EU
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3 ENERGY (CRF SECTOR 1)

This chapter starts with an ewiew on emission trends in CRF Sector 1 Energy. For ea€R Eg&y

category as well as other important subsector specific categories, overview tables are presented
AyOf dzZRAY3 (GKS O2dzy iNASEAQ O2y i NR O dzil A Baytér indiudlesi KS Ol
also, the reference approach, and international bunkers.

3.1 Overview of sector

CRF Sector 1 Energy comprises of the three sectors Fuel combustion activities (1.A), Fugitive emissions
from fuels (1.B) an€Q Transport and storage (1.C). Theeegy sector contributes 76% to total GHG
emissions and is the largest emitting sector in theKRJ Total GHG emissions from this sector
decreased by 35% from 43R& in 1990 to 280IMt in 2020 Figure3.1). In 2020, due to the cowti9
pandemic, emissions decreased by 10 % compared to 2019.

The most important energyelated gas i€£Q that makes up 73% of the total EKP greenhouse gas
emissions (without LULUCF) in 20264 of the energy sector is responsible for 2% & for 1% of
the total GHG emissions.

Figure 3.1 CRF Sector 1 Energy: EU-KP GHG emissions in COz equivalents (Mt) for 19907 2020
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Figure3.2 shows the share of the largest key categories in the sector Energy in 2020. The first chart
illustrates thatthe three largest key categories account for%8and the largest six for 90 of
emissions in the whole sector 1. The two largest categories of the energy sector alone are responsible
for 52 % of the total EP emissions in 2020.

Figure 3.2  CRF Sector 1 Energy: Share of largest key source categories in 2020
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Note: Remaining Energy categories is calculated by subtracting the presented categories (1.A.1.a, 1.A.1.b, 1.A.2, 1.A.3.b,
1.A.4.a and 1.A.4.b.) from the sector total

Furthermore Figure3.3 shows the absolute change of GHG emissions of these large key categories for
the years 199€020.CQ emissions from 1.A.3.b Road Transportation had the highest increase in
absolute terms o#ll energyrelated emissions, whil€Q emissions from 1.A.1.a Public Electricity and
Heat Production as well as 1.A.2 Manufacturing Industries decreased substantially between 1990 and
2020. The decreases in Public Electricity and Heat Production and &dtumirig Industries as well as

the increases in Road Transportation occurred in almost all countries. The decline of Fugitive Emissions
from Fuels CH) and decreasin@€Q emissions from 1.A.1.c Manufacture of Solid Fuels and Other

Energy Industries areth YIF Ay NBlFaz2ya F2N) 6KS fFNHS Fo0az2fdzi S

9y SNHE O BGRrEsBNA $5¢ Ay
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Figure 3.3  CRF Sector 1 Energy: Absolute change of GHG emissions in CO2 equivalents (Mt) by large key
categories for 1990-2020
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Note: Remaining Energy categories is calculated by subtracting the presented categories (1.A.1.a, 1.A.1.b, 1.A.2, 1.A.3.b,
1.A.4.a and 1.A.4.b.) from the sector total

The key categories in the energy sector are as follows:

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

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

1.A.1.a Public Electricity and Heat Production: Other Fuels ( COz2)

1.A.1.a Public Electricity and Heat Production: Peat ( CO2)

1.A.1.a Public Electricity and Heat Production: Solid Fuels ( CO2)

1.A.1.b Petroleum Refining: Gaseous Fuels ( CO2)

1.A.1.b Petroleum Refining: Liquid Fuels ( CO2)

1.A.1.c Manufacture of Solid Fuels and Other Energy Industries: Gaseous Fuels ( COz2)
1.A.1.c Manufacture of Solid Fuels and Other Energy Industries: Solid Fuels ( CO2)
1.A.2.a Iron and Steel: Gaseous Fuels ( COz2)

1.A.2.a Iron and Steel: Liquid Fuels ( COz2)

1.A.2.a Iron and Steel: Solid Fuels ( CO2)

1.A.2.b Non-Ferrous Metals: Gaseous Fuels ( CO2)

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

1.A.2.c Chemicals: Gaseous Fuels ( CO2)

1.A.2.c Chemicals: Liquid Fuels ( CO2)

1.A.2.c Chemicals: Solid Fuels ( CO2)

1.A.2.d Pulp, Paper and Print; Gaseous Fuels ( CO2)

1.A.2.d Pulp, Paper and Print; Liquid Fuels ( CO2)
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1.A.2.d Pulp, Paper and Print: Solid Fuels ( COz2)

1.A.2.e Food Processing, Beverages and Tobacco: Gaseous Fuels ( COz2)
1.A.2.e Food Processing, Beverages and Tobacco: Liquid Fuels ( COz)
1.A.2.e Food Processing, Beverages and Tobacco: Solid Fuels ( CO2)
1.A.2.f Non-metallic minerals: Gaseous Fuels ( CO2)

1.A.2.f Non-metallic minerals: Liquid Fuels ( CO2)

1.A.2.f Non-metallic minerals: Other Fuels ( CO2)

1.A.2.f Non-metallic minerals: Solid Fuels ( CO2)

1.A.2.g Other Manufacturing Industries and Constructions: Gaseous Fuels ( COz)
1.A.2.g Other Manufacturing Industries and Constructions: Liquid Fuels ( COz)
1.A.2.g Other Manufacturing Industries and Constructions: Solid Fuels ( CO2)
1.A.3.a Domestic Aviation: Jet Kerosene ( CO2)

1.A.3.b Road Transportation: Diesel Oil ( CO2)

1.A.3.b Road Transportation: Diesel Oil (N20)

1.A.3.b Road Transportation: Gaseous Fuels ( CO2)

1.A.3.b Road Transportation: Gasoline (CHa)

1.A.3.b Road Transportation: Gasoline ( CO2)

1.A.3.b Road Transportation: Liquefied Petroleum Gases (LPG) ( CO2)
1.A.3.c Railways: Liquid Fuels ( CO2)

1.A.3.d Domestic Navigation: Gas/Diesel Oil ( COz2)

1.A.3.d Domestic Navigation: Residual Fuel Qil ( CO2)

1.A.4.a Commercial/Institutional: Gaseous Fuels ( CO2)

1.A.4.a Commercial/Institutional: Liquid Fuels ( CO2)

1.A.4.a Commercial/Institutional: Other Fuels ( CO2)

1.A.4.a Commercial/Institutional: Solid Fuels ( COz)

1.A.4.b Residential: Biomass (CHa)

1.A.4.b Residential: Gaseous Fuels ( CO2)

1.A.4.b Residential: Liquid Fuels ( CO2)

1.A.4.b Residential: Solid Fuels (CH4)

1.A.4.b Residential: Solid Fuels ( COz2)

1.A.4.c Agriculture/Forestry/Fishing: Gaseous Fuels ( CO2)

1.A.4.c Agriculture/Forestry/Fishing: Liquid Fuels ( CO2)

1.A.4.c Agriculture/Forestry/Fishing: Solid Fuels ( CO2)

1.A.5.a Other Other Sectors: Solid Fuels ( CO2)

1.A.5.b Other Other Sectors: Liquid Fuels ( CO2)

1.B.1.a Coal Mining and Handling: Operation (CHa)

1.B.2.a Oil: Operation (CHa4)

1.B.2.a Oil: Operation ( CO>)

1.B.2.b Natural Gas: Operation (CHa)

1.B.2.c Venting and Flaring: Operation ( COz)
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3.2 Source categories

3.2.1 Energy Industries (CRF Source Category 1.A.1)

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

Table3.1 shows he 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 sectarl.a Germany, Poland, the United
Kingdom and Italy have mainly been influencing this share of higher tier methods because of their
weight of emissions. The same applies for Italy, Germany, the United Kingdom and Spain in sector
1.A.1.b and the United Kgdom, Germany, Italy and Czechia in sector 1.A.1.c.

Table 3.1: Key source categories for level and trend analyses and share of MS emissions using higher tier methods
in sector 1.A.1

kt CQ equ. Level share of
Source category gas Trend : !
1990 2020 1990 | 2020 | higher Tier
1.A.1.a Public Electricity and Heat Production: Gaseous FO€)s ( 107640| 235579 T L L [97.0%
1.A.1.a Public Electricity and Heat Production: Liquid F@3) ( 176699 21927 T L L ]98.1%
1.A.1.a Public Electricity and Heat Production: Other Fu@®)( 10744 43273 T L L |93.6%
1.A.1.a Public Electricity and Heat Production: P€®) 9162 5051 O L L |97.7%
1.A.1.a Public Electricity and Heat Production: Solid FIGB) ( 1126033 392059| T L L |95.2%
1.A.1.b Petroleum Refining: Gaseous FUEI®) 5277| 25622 T 0 L |98.4%
1.A.1.b Petroleum Refining: Liquid Fue®Xd) 111002 75626| T L L ]98.1%
1.A.1.c Manufacture of Solid Fuels and Other Energy Industries: G3
Fuels CQ) 20093| 18155 T L L ]92.3%
1.A.1.c Manufacture of Solid Fuels and Other Energy Industries: Solid
(CQ) 91155| 25360| T L L |97.2%
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Figure3.4 shows the trends in emissions in Energy Industries for th&Eletween 1990 and 2020,
which was mainly dominated b§Q emissions from public electricity and heat production. Carbon

dioxidefrom 1.A.1.a currently represents about 85% of greenhouse gas emissions in 1.A.1in 1990 (i.e.

including methane and nitrous oxide) with a drop to 81.4% in 2020 due to the large decrease of
emissions from 1.A.1.a.

Total greenhouse gas emissions from 1.4ecreased by 48.9%, between 1990 and 2020. This was
mainly due to a decrease &fQeq emission from Public Electricity and Heat Productiof8{.4 Mt
CQeq) followed by-71 Mt CQeq of the manufacturing of solid fuels anil7.7 Mt CQeq from
petroleum kefining.

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. Thaatdoh is particularly visible between 2019

and 2020 due to the COVID pandemic situation.

Figure 3.4  1.A.1 Energy Industries: Total GHG, CO2 and N20 emission trends and Activity Data

Activity Data Trend 1.A.1
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—=—=1A1 Energy Industries ) AD Public Electricits and Heat Production (1A1a)
CO2 Public Electricity and Heat Production (1Ala) AD Petroleum Refining (1A1b)

CO2 Petroleum Refining (1A1lb)
CO2 Manufacture of Solid Fuels and Other Energy Industries (1A:
N20 Public Electricity and Heat Production (1Ala)

AD Manufacture of Solid Fuels and Other Energy Industries (1A1c)

Note: Data displayed as dashed line refers to the secondary axis.
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Table3.2 breaks down the information by country. Between 1990 and 2020, greenhouse gas esissio
from energy industries increased in two countries and fell in 27. The highest absolute increase was
accounted for by Cyprus with 1.3 i@Qe respectively 7%. Germany, the United Kingdom and Poland,
followed by Italy and Romania account for the largest pf reductions{681.8 MtCQeq). The change

in the EUKP was a net decrease of about 820 GMMheq or 49% in 30 years. The table shows the
emissions of GH®,O and CH separately expressed @Qeq. The latter two greenhouse gases only
contribute a vey small part (combined approximately 1%) of the total emissions in energy industries.

In terms of absolute contributions to EKP greenhouse gas emissions from energy industries, this
sector is clearly dominated by Germany, Poland, Italy and the Unitgddtim The first two combined
are responsible for 41%, all four countries represent 59.5% and the top six countries account for 70.2%

ofthe EUYt Qa

INBSYK2dza$ 3l a

SYraarzya

FTNRY SySNHe@

Ay

Table 3.2 .A. 1 Energy ndustri es COXNe@and CHsemisionc ont ri buti ons to
GHG emissions in kt CO2 . . N20 emissions in kt CO2 CH4 emissions in kt CO2
. CO2 emissions in kt X .
Member State equivalents equivalents equivalents
1990 2020 1990 2020 1990 2020 1990 2020

Austria 14 011 8 807 13 961 8 686 42 97 8 25
Belgium 29 746 19 015 29 547 18 834 179 144 20 37
Bulgaria 36 538 18 250 36 401 18 142 124 89 13 18
Croatia 7 089 3 696 7 066 3 659 17 26 5 11
Cyprus 1767 3033 1761 3023 4 7 2 3
Czechia 56 855 41 603 56 594 41 368 245 201 17 34
Denmark 26 257 7 351 26 156 7 191 86 76 15 84
Estonia 28 288 5 848 28 271 5 809 15 26 3 13
Finland 18 969 13 130 18 843 12 868 116 233 10 29
France 66 338 37 115 65 823 36 822 448 248 66 45
Germany 427 353 212 476 423 906 208 312 3167 1807 280 2 356
Greece 43 253 24 486 43 094 24 429 145 47 14 11
Hungary 20 872 12 338 20 795 12 261 67 53 9 24
Ireland 11 223 8 648 11 145 8 513 71 124 7 11
Italy 137 646 81 797 136 941 81 353 477 326 227 118
Latvia 6 318 1 368 6 302 1329 11 24 5 15
Lithuania 13 553 2 648 13 522 2584 21 39 10 24
Luxembourg 36 229 33 213 1 10 1 6
Malta 1766 811 1759 810 6 1 1 0
Netherlands 53 364 47 833 53 147 47 438 148 257 69 137
Poland 235395 139 757 234294 138 996 1018 653 82 109
Portugal 16 420 10 387 16 366 10 251 49 124 6 13
Romania 71189 18 339 70 967 18 263 183 65 38 12
Slovakia 18 966 6 447 18 893 6 404 65 29 8 14
Slovenia 6 377 4517 6 349 4 492 25 22 2 3
Spain 78 881 43 556 78 541 43018 289 400 51 138
Sweden 9928 7 497 9792 7 266 120 185 17 46
United Kingdom 238 637 75 858 236 971 74 781 1434 697 232 380
EU-27+UK 1677 033 856 839 1 667 239 847 114 8 574 6 008 1219 3717
Iceland 14 2 13 2 0 0 0 0
United Kingdom (KP) 239 329 76 610 237 660 75 529 1436 699 233 381
EU-KP 1677 738 857 593 1667 942 847 864 8 576 6 011 1220 3718
Abbreviations are explained in the Chapter o6Units and abbreviati

Public heat and electricity production is the main source of emissions from energy industries.
Furthermore, it is the largest source category in thekRJgreenhouse 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 echinologies, which are used. Some countries rely
more on coal than on gas. At the P level, 31.3% of the fuel used in energy industries comes from
solid fuels. Its contribution has been declining in favour of the relatively cleaner natural gas, which is
the first source of energy in 2020 with about 38.0% and biomass which has been constantly increasing
with a share of 14.6% in 2020.

91



As can be seen fRigure3.5 Germany, Poland, Italy and the United Kingdom contribute 59.5% of the
total CQ emissions in sector 1.A.1 Energy industries in the year 2020. The relatively low share of
greenhouse gas emissions from energy industries in France can be pafdineapby the use of
nuclear and hydro energy for power generation.

Figure 3.5 1.A.1 Energy Industries, all fuels: Emission trend and share for CO2

1.A.1 Fuels - Energy Industries: CO2
Trend in the EU-KP
Share in year t-2 (2020)

1750000
® EUKP

1500000 bEU ot 6%
1250000 POL 16.4%
»  ITA 9.6%
g ~— 1000000 GBK 8.9%
g = NLD 5.6%
E 7 750000 ESP  5.1%
- CZE 4.9%
500000 FRK 4.3%
GRC  2.9%
250000 BEL 2.2%

|| other 155%

Countries are sorted by their contribution to
the value for the last year in the NGIs. The
respective top 10 countries are displayed. The
other 19 reporting countries with data are
lumped to ‘other"

EU GIRP.13 0 (EU Grecnhouse gas Inventory Reporting and Frots) (¢) EG JRGAAL htgs #0ithub com/akciocalocslorpiots gl 20220511 - ID: TAS50C09-C813-4F03-8926-1F31EQ79BAG0. Submission from 20220508

Table33LINE OARSA AYTF2NXI A2y 2y -KPk&lcisdias/@ONdInSLAQ 02 y i N
Energy Industries for 1990 and 2019 as well as the main explanations for the largest recalculations in
absolute terms.

Table 3.3 1.A.1 Energy Industries: Contribution of countries to EU-KP recalculations in CO2 for 1990 and
2019 (difference between latest submission and previous submission in kt of COz and percent)

1990 2019 Explanations for 1990 | Explanations for 2019
kt CQ % kt CQ %
Revision of energy balan
Austria ) - -111 1.1 - (mainly -109 kt from gaseou
fuels)

In Flemish region: n
difference in emissions / i
Brussels region: + 107.03
due to the update ddata for
the incinerator, the update o
the energy balance and th
correction of the emissio
factor for the turbojet/in
Walloon region:377 kt due to|
the reallocation of thg
emissions from a gas turbir|
power plant from the secto
"energy industries" d@ the

In  Flemish region: n
difference in emissions
Brussels regior:0.01 kt due|
to the correction of the
emission factor for thq
turbojet/in Walloon region|
Belgium -313 -1.0 -269 -1.31-312.59 kt due to thg
reallocation of the emission
from a gas turbine powe]
plant from the secto
"energy industries" to thq

sector "Chemica| N . . .
; _— sector "Chemical industrieg
industries".
and update of the energ
balance.
Bulgaria -1.6 -0.0 4.8 0.0(- -
Croatia - -l - -
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1990

2019

kt CQ

%

kt CQ

%

Explanations for 1990

Explanations for 2019

Cyprus

Czechia

0.0

0.0

0.4

0.0

Denmark

5.3

0.0

60

0.7

For stationary combustion plants, the emission estimateq
the years 199019 have been updated according to t
latest energy statistics published by the Danish En

Agency.

Estonia

0.0

0.0

Finland

15

0.0

France

-12

3462

9.1

Transfer of fuel consumption
from autoproducers of hed
and electricity selling thei
produced energy td
manufacturing industries fron
1A2 to 1Ala, from 201
onwards.

In 2019, there is also
difference relating to wastg
incineration  with  energy
recovery (1Ala), due to th
inclusion of the new nationg
MODECOM 2017 survey. T|
leads to a change in the rat
of fossil carbon / biogenic. TH
share of fossil carbon i
incingrated waste is highe
and so are GHG emissions.

Germany

1330

0.5

update of provisional 201
energy balance data wit
actual ones

Greece

Hungary

0.0

119

1.0

Revised AD, n
methodological change. F
example, natural gal
consumption in 1Ala wg
revised by +2PJ in 2019.

Ireland

Italy

Update of natural gas EF.

Latvia

Lithuania

Luxembourg

AD changes due to sm
revisions of energy balanc
change of countrspecificCQ
emission factors for liqui
fuels, revision of AD for MSW

Malta

Netherlands

97

Final energy statistics ar]
improved allocation biogenid
part of natural gas

Poland

-7.5

Portugal

Romania

244

0.3

710

3.3

Recalculation are due to th
including of the activity dat
from reports monitoring of
economic operators under E
ETS scheme for the fug
(Other Bituminous Coal, Su

bituminous Coal, Lignite, Co
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1990 2019 Explanations for 1990 [ Explanations for 2019
kt CQ % kt CQ %
Oven Coke, Refinery Gas, L
Transport Diesel, Residualel
Oil, Petroleum Coke, Heati
and Other Gasoil and Natur]
Gas).
Recalculation of municipa
Slovakia ) -49 0.7 - waste _|nC|nerat|0n_ _due t
- correction of activity datd
from the Statistical Office.
Slovenia 2.0 0.0 55 0.1| Improved CE€Q EF for natural gas.
Correction of error: Erro
when putting the data in thg
Spain ) - 936 1.7|- database, Huelv
regasification plant (0511) pal
01
Sweden ) 43 041 - Revision of waste fuel for on
- plant.
Reallocations of some sitg
United Kingdom 2250 1.0 232 0.3 that had ~previously bee
considered upstream but ar
actually downstream.
EU27+UK 2175 0.1 6131 0.6
Iceland 0.0 0.0 0 0.0f - -
United Kingdom (KH 2250 1.0 -183 -0.2
EUKP 2176 0.1 6181 0.6
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3.2.1.1 Public Electricity and Heat Production (1.A.1.a) (EU-KP)

According to the 2006 IPCC guidelines, emissions from public electricity and heat production (CRF
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 tpy the public. They may be in public or private
ownership. Emissions from own @ite use of fuel should be included. Emissions from autoproducers
(undertakings which generate electricity/heat wholly or partly for their own use, as an activity that
suppats their primary activity) should be assigned to the sector where they were generated and not
under 1.A.1.a. autoproducers may be in public or private ownership.

CQ emissions from electricity and heat production is the largest key category in tkdPRtEounting

for 18.9% of total greenhouse gas emissions in 2020 and for 82% of greenhouse gas emissions of the
Energy Industries Sector. Between 1990 and 2@ZBemissions from electricity and heat production
decreased by 51.2% in the &IP.

Figure3.6 shows the trends in emissions originating from the production of public electricity and heat
by fuel in the ELKP between 1990 and 2020 as well as the underlying activity’data

Figure 3.6 1.A.1.a Public Electricity and Heat Production: Total, CO2 and N20O emission and activity data
trends

Mt CQ equivalents
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Note: Data displayed as dashed line refers to the secondary axis.

Fuel used for public electricity arkat production decreased by 32.8% in the-E® between 1990

and 2020. Solid fuels represent 35.3% of the fuel used in public conventional thermal power plants; its
combustion has been declining by 66.5% between 1990 and 2020. Gaseous fuels have ivemgyased
rapidly, by a factor of almost 3 between 1990 and 2010, declined until 2014 and now see a hew
increased use in the last years. 2020 is the first year for which natural gas consumptions are higher

7CO, emissions from the combustion of biomass fuels are reported as a memo item and are therefore not included in the
emissions from public electricity and heat production. The biomass used as a fuel is however included in the national energy
consumption (i.e. activity data). The fact that CO, emissions from biomass are treated differently from other fuel emissions does
not imply emissions from the production of heat and electricity are due to fossil fuel combustion only. Biomass CO, emissions
are just reported elsewhere. Non-CO, emissions from the combustion of biomass (CH, and N,O) are reported under the energy
sector.
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than solid fuel consumptions with a share of 39.2%lbthe fuels used for the production of heat and
electricity in the ELKP. Liquid fuels still account for some 2.7%, but its use has declined gradually
during the past 30 years. The use of biomass has increased even more rapidly than the use of gas: its
share in the fuel mix is now at 17.5%. Finally, other fossil fuels consumptions have been multiplied by
4.5 between 1990 and 2020 and represent 4.8% of total consumptions. Peat remains marginal with a
share of 0.4% in 2020.

Table3.4 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. These emissions increased in two Countries and f2ll scompared to 1990. Of the two
countries where emissions were higher in 2020 than in 1990, 88% of the increase was accounted for
by Cyprus alone. Of the countries, where emissions fell, 70.3% of the total reduction was accounted
for by the United Kingdon21.3%), Germany (21.9%), Poland (13.3%) and Romania (7.1%) and Italy
(6.8%). The change in the HIP between 1990 and 2020 was a net decrease of 732.ZOlt
respectively of 51%.

Table 3.4 1.AlaPublicElect ricity and Heat Pr oduc tCOxemissiolBountri esd
CO2 Emissions in kt Sharein | nge 1090-2020 | Change 2019-2020 Emission
Member State EU-KP Method | €tor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i

Austria 11 056 6953 5 665 0.8% -5 392 -49% -1 288 -19% T1,T2 CS,D
Belgium 23224 14 982 13 867 2.0% -9 357 -40% -1115 -7% 71,73 D,PS
Bulgaria 35179| 21393 17 337 2.5%| -17842 -51% -4 056 -19% T1,T2 CS,D
Croatia 3729 2 645 2622 0.4% -1107 -30% -23 -1% T1,T2 CS,D
Cyprus 1676 3282 3 004 0.4% 1328 79% -278 -8% CS CS
Czechia 54 585 42 955 36 729 5.3% -17 856 -33% -6 226 -14% T1,T2 CS,D
Denmark 24 697 6314 5373 0.8%| -19324 -78% -941 -15%| T1,12,T3| CS,D,PS
Estonia 28 192 6557 4249 0.6%| -23943 -85% -2 308 -35%| T1,12,T3| CS,D,PS
Finland 16 453 13 963 11 038 1.6% -5 416 -33% -2 926 -21% T3| CS,D,PS
France 49 149 32 279 29 604 4.2% -19 545 -40% -2 675 -8% T2,T3 CS,PS
Germany 338 451| 214809| 180 749 25.9%| -157 702 -47% -34 060 -16% CS CS
Greece 40 617 27 243 19 946 2.9% -20 670 -51% -7 296 -27% T1,T2 D,PS
Hungary 17 850 10 545 10 356 1.5% -7 493 -42% -189 -2%| T1,7T2,13| CS,D,PS
Ireland 10 876 8 819 8121 1.2% -2 756 -25% -698 -8% T1,13| CS,D,PS
Italy 108670 67034 59921 8.6%| -48749 -45% -7 114 -11% T3 Ccs
Latvia 6097 1720 1280 0.2% -4 816 -79% -439 -26% T1,T2 CS,D
Lithuania 12 003 846 1296 0.2%| -10 707 -89% 451 53%| T1,72,T3| CS,D,PS
Luxembourg 33 223 213 0.0% 180 537% -10 -5% T2 CSs
Malta 1759 739 810 0.1% -949 -54% 71 10% T2 Cs
Netherlands 40026| 44248 35415 5.1% -4 611 -12% -8 833 -20% CS,T2 CS,D
Poland 227279 141949] 131205 18.8%| -96 074 -42%|  -10744 -8% T1,T2 CS,D
Portugal 14 355 10 702 8157 1.2% -6 198 -43% -2 545 -24% T1,T3 D,PS
Romania 66 403 18734| 15213 2.2%| -51190 -77% -3521 -19%| T1,12,13| CS,D,PS
Slovakia 14 700 4428 3923 0.6%| -10778 -73% -506 -11% T2 Cs
Slovenia 6 096 4 556 4492 0.6% -1 605 -26% -64 -1% T1,T2| CS,D,PS
Spain 65 593 43 571 32 025 4.6% -33 568 -51% -11 545 -26% T1,725,D,0TH,PS
Sweden 7714 5716 5172 0.7% -2 542 -33% -545 -10% T2 CS
United Kingdom 203 114 57 930 49 578 7.1%| -153 536 -76% -8 352 -14% T1,72 CS,D
EU-27+UK 1429577 815136| 697 360 100%| -732 217 -51%| -117 776 -14% - -
Iceland 13 5 2 0.0% -12 -87% -3 -64% T1 D
United Kingdom (KP) 203 803 58 823 50 326 7.2%| -153 477 -75% -8 497 -14% T1,T2 CS,D
EU-KP 1430279 816034| 698110 100%| -732 169 -51%| -117 924 -14% - -
Abbreviations are explained in the Chapter o6Units and abbrevi

N2O emissions currently represent 0.7% of greenhouse gas emissions from public electricity and heat
production. Between 1990 and 2020, emissions decreased by P&¥eB.5). The largest decline in

con

ati

96



emissions from this source category was reported by Germa&iy ktCQeq) and the United Kingdom
(-721 ktCQeq) and. The biggest increase occurred in Spain (+12QkY).

Table 3.5 1.A. 1. a Public Electricity and HeNa@emBgioosducti on: Coun
N20 Emissions in kt CO2 equiv. | SN | change 1090-2020 | Change 2019-2020 Emission
EU-KP factor
Member State Sfesiors [ I oon - K CO2 ) Method Informa-
1990 2019 2020 in 2020 equiv. % equiv. % tion
Austria 39 93 92 1.8% 53 133% 0 -1% T1 D
Belgium 51 84 89 1.7% 38 74% 4 5% T1,T3 D
Bulgaria 123 109 89 1.7% -34 -28% -20 -19% T1 D
Croatia 13 24 25 0.5% 12 92% 1 3% T1 D
Cyprus 4 8 7 0.1% 3 80% -1 -8% Tl D
Czechia 242 212 187 3.6% -55 -23% -25 -12% T1 D
Denmark 79 72 70 1.3% -9 -11% -2 -3%| TL,T2,T3 CS,.D
Estonia 15 23 24 0.5% 10 66% 1 4% T1,72 CS,D
Finland 100 249 213 4.1% 112 112% -36 -14% T3 CS
France 420 266 245 4.7% -175 -42% -22 -8% T2,T3 D,PS
Germany 2 407 1846 1596 30.7% -811 -34% -250 -14% T2 CS
Greece 142 76 43 0.8% -99 -70% -33 -43% T1 D
Hungary 63 53 51 1.0% -11 -18% -2 -3% T1 D
Ireland 71 139 123 2.4% 52 74% -15 -11% T1,72 D
Italy 308 215 195 3.8% -112 -37% -20 -9% T3 CRD
Latvia 11 25 24 0.5% 13 118% -1 -5% T1 D
Lithuania 19 36 38 0.7% 19 102% 2 6% T1 D
Luxembourg 1 7 10 0.2% 8 564% 3 37% T1 D
Malta 6 0 1 0.0% -5 -90% 0 25% T1 D
Netherlands 133 231 231 4.5% 99 75% 0 0% D,T1 D
Poland 1002 682 644 12.4% -358 -36% -37 -5% T1 D
Portugal 46 134 123 2.4% 77 169% -11 -9% T1 D
Romania 179 79 61 1.2% -118 -66% -18 -23% T1 D
Slovakia 59 30 27 0.5% -32 -55% -4 -12% T1 D
Slovenia 25 22 22 0.4% -3 -14% 0 2% T1 D
Spain 274 455 394 7.6% 120 44% -61 -13% T1,72 D,0TH
Sweden 118 230 184 3.5% 66 56% -47 -20% T2 Cs
United Kingdom 1110 301 388 7.5% -722 -65% -3 -1% T1,T2 CSs,D
EU-27+UK 7058 5792 5194 100% -1 863 -26% -598 -10% - -
Iceland 0 0 0 0.0% 0 -86% 0 -65% T1 D
United Kingdom (KP) 1112 394 390 7.5% -721 -65% -3 -1% T1,72 CS,D
EU-KP 7 059 5795 5197 100% -1 863 -26% -598 -10% - -
Abbreviations are explained in the Chapter o6Units and abbreviat
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Finally CH emissions currently represent 0.5% of greenhouse gas emissions from public electricity and

heat production. Between 1990 and 2020, emissions increased by 384%. The biggest increase was

reported by Germany (2040 KQeq), which is also responsible for 8% of the ELKP emissions in

2020.
Table 3.6 1. A.1.a Public Electricity and HeGHtemRsionsducti on: Coun
CH4 Emissions in kt CO2 equiv. | S"a€ 1" | change 1090-2020 | Change 2019-2020 Emission
EU-KP factor
Member State Emissions | Kkt CO2 . KL CO2 ) Method Informa-
1990 2019 2020 in 2020 i % equiv. % i
Austria 6 21 22 0.7% 16 263% 0 2% TL,T2 Cs,D
Belgium 11 33 33 1.0% 22 195% 0 1% 71,73 D
Bulgaria 12 20 18 0.5% 6 46% -3 -12% T1 D
Croatia 3 9 10 0.3% 7 197% 1 10% T1 D
Cyprus 2 3 3 0.1% 1 78% 0 -8% T1 D
Czechia 15 33 33 1.0% 17 112% 0 0% T1 D
Denmark 15 113 83 2.5% 68 468% -30 -27%|  T1,72,T3 Cs,D
Estonia 3 10 12 0.3% 9 308% 1 12% TL,T2 Cs,D
Finland 9 30 28 0.9% 20 219% -1 -4% T3 Cs
France 14 44 41 1.2% 27 201% -4 -8% T2 D
Germany 172 2173 2212 66.6% 2040 1185% 39 2% T2 Cs
Greece 13 10 8 0.3% -4 -33% -2 -19% Tl D
Hungary 7 24 23 0.7% 16 215% -1 -2% T1 D
Ireland 6 11 11 0.3% 4 63% 0 -1% T1,T2 D
Italy 95 103 101 3.0% 6 7% -2 -2% T3 CRD
Latvia 5 16 15 0.5% 10 222% -1 -5% T1 D
Lithuania 9 22 24 0.7% 15 165% 1 6% T1 D
Luxembourg 1 4 6 0.2% 5 566% 2 37% T1 D
Malta 1 0 0 0.0% -1 -66% 0 15% T1 D
Netherlands 39 101 112 3.4% 73 186% 11 11% TL,T2 Cs,D
Poland 75 100 104 3.1% 29 39% 4 4% T1 D
Portugal 4 13 12 0.4% 8 201% -1 -8% T1 D
Romania 36 10 10 0.3% -26 -73% 0 -4% T1 D
Slovakia 6 13 12 0.4% 7 112% -1 -5% T1 D
Slovenia 2 3 3 0.1% 1 81% 0 0% T1 D
Spain 21 60 50 1.5% 29 141% -11 -17% T1,T2| CRCS,D
Sweden 16 47 46 1.4% 30 190% -1 -3% T2 CS
United Kingdom 88 279 287 8.7% 199 227% 9 3% T1,T2 CS,D
EU-27+UK 685 3308 3319 100% 2634 384% 11 0% - -
Iceland 0 0 0 0.0% 0 -86% 0 -65% Tl D
United Kingdom (KP) 89 280 289 8.7% 200 225% 8 3% T1,T2 CS,D
EU-KP 686 3309 3320 100% 2634 384% 11 0% - -
Abbreviations are explained in the Chapter o6Units and abbreviati
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1.A.1.a Electricity and Heat Production - Liquid Fuels ( COy)

CQ emissions arising from the combustion of liquid fuels for public electricity and heat generation
account for about 3.1% of all greenhouse gas emissions from 1.A.1.a. Within-tke, Ethissias fell
by 88% respectively by 153.5 KO between 1990 and 2020 &ble3.7).

Table 3.7 1. A.1.a Public Electricity and Heat ProGwcti on, Liqu

emissions
CO2 Emissions in kt Sharein | o nge 1090-2020 | Change 2019-2020 Skl
Member State EU-KP Method | 2ctor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i

Austria 1229 42 65 0.3% -1164 -95% 22 53% CS
Belgium 663 13 17 0.1% -645 -97% 5 35% T1, T3 D, PS
Bulgaria 3245 49 38 0.2% -3207 -99% -10 -21% T1,T2 CS,D
Croatia 2 142 16 13 0.1% -2 129 -99% -3 -19% T1 D
Cyprus 1676 3282 3004 13.7% 1328 79% -278 -8% CS CS
Czechia 1174 116 87 0.4% -1 087 -93% -29 -25% T1 D, CS
Denmark 953 115 115 0.5% -838 -88% 1 1%| T1,72,13| CS,D,PS
Estonia 3519 105 108 0.5% -3411 -97% 3 3% T2 CS
Finland 1234 711 551 2.5% -683 -55% -160 -23% T3| CS/PS/D
France 8 209 3726 3622 16.5% -4 587 -56% -104 -3% T2,T3 CS,PS
Germany 8 637 1340 1012 4.6% -7 625 -88% -329 -25% CS CS
Greece 5416 3603 3083 14.1% -2 333 -43% -520 -14% T2 CS, PS
Hungary 1443 44 32 0.1% -1410 -98% -12 -27% T1, T2 D, CS
Ireland 1087 253 343 1.6% -744 -68% 90 36% T1,T3| CS,D,PS
Italy 64 597 916 805 3.7% -63 792 -99% -111 -12% T3 CS
Latvia 3079 3 4 0.0% -3 075 -100% 1 38% T1, T2 D, CS
Lithuania 6 021 45 73 0.3% -5 948 -99% 28 63%| T1, T2, T3| CS, PS, D
Luxembourg NO 1 1 0.0% 1 b 0 -35% TUT2 D/CS
Malta 1049 31 74 0.3% -975 -93% 43 137% T1, T2 CS, D
Netherlands 233 679 310 1.4% 7 33% -369 -54% CS,T2 CS,D
Poland 5198 1175 1271 5.8% -3927 -76% 96 8% T1T2 D/CS
Portugal 6 434 729 641 2.9% -5794 -90% -88 -12% T1 D
Romania 20 387 331 324 1.5% -20 064 -98% -7 -2%| T1,72,T3| D,CS,PS
Slovakia 1033 9 6 0.0% -1 027 -99% -3 -33% T2 CS
Slovenia 272 16 13 0.1% -259 -95% -3 -17% T1 D
Spain 6 087 6 420 5384 24.6% -703 -12% -1 036 -16% T2 CS/PS
Sweden 1277 C C - -1277 -100% - - T2 CS
United Kingdom 19 716 589 461 2.1% -19 255 -98% -129 -22% T1, T2 CS, D
EU-27+UK 174 731 24 358 21 455 98%| -153 277 -88% -2904 -12%

Iceland 13 5 2 0.0% -12 -87% -3 -64% T1 D
United Kingdom (KP) 20 393 1194 932 4.2% -19 461 -95% -262 -22% T1, T2 CS, D
EU-KP 175 422 24 968 21927 100%| -153 494 -88% -3 041 -12%

Abbreviations are explained i n the Chapter 6é6Units and abbreviationso.

EU trends in this table do not include Sweden for confidentiality reasons and to preserve time series consistency for the

EU. This also explains the differences between the numbers in this table and the CRF.

Table3.7 also shows that about 98% of ELKP emissions are calculated using higher tier methods.
Many countries are using country specific informatioom 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 (for example hard coal and lignite) and use default
emission faabrs for fuels of minor importance (for example brown coal briquettes). 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, tabBénissions are calculated using

a higher tier method and 1% 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.
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Figure3.7 shows the contribution to the emission trend for liquid fuels by the main countries. In 2020
Spain, France, Greece and Cyprus are responsiblééut £8.9% of emissions in this category. The
strongest decrease in emissions took place in Italy because less oil is used as a fuel in the power sector.
In 1990 Italy was responsible for 36.8% of the emissions in this category and now in 2020 on®s for 3.7

Figure 3.7 1.A.1.a Public Electricity and Heat Production, Liquid Fuels: Emission trend and share for CO2

1.A.1.a Liquid Fuels - Public Electricity and Heat Production: CO2

Trend in the EU-KP
Share in year t-2 (2020)
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Figure3.8 (continues on the next page) shows the implied emission factor€@memissions from

liquid fuels used in public electricity and heat production. The IEFs in most countries range between
76and 79t/TJ on the entire timeseries. The average IEF within thel®is 75.9 t/TJ in 2020. Tk

from Netherlands is one of the lowest among the countries in the year 2020. The low IEF is caused by
the high share of waste gas use in the liquid fuét,rwhich has a comparatively low |IEF (3B10).

The same explanation can be given for Czechia which consumes a high share of Refinery gas with an
EF of about 55€Q/TJ).
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Figure 3.8
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1.A.1.a Electricity and Heat Production - Solid Fuels ( CO,)

CQ emissions from the combustion of solid fuels represented about 55.5% gfemhhouse gas
emissions from public electricity and heat production. Within theKRJ emissions fell by 65%
between 1990 and 2020rable3.8). A reason for the recent decline is that coal is being phased out of
the fuel mix especially in the United Kingdom, Germany as well as in Poland. Over the past 30 years
United Kingdom, Gernmy and Poland account for 61.8 % of the decline in th&KBU

Table 3.8 1. A.1.a Public Electricity and Heat Pr duction, Sol

emissions
CO2 Emissions in kt Sharein | nge 1990-2020 | Change 2019-2020 Emission
Member State EU-KP Method | factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % e

Austria 6 247 1160 356 0.1% -5 890 -94% -803 -69% T3 PS
Belgium 19 148 5185 3779 1.0% -15 369 -80% -1 406 -27% T3 PS
Bulgaria 25 638 19 505 15 375 3.9% -10 263 -40% -4 129 -21% T1,T2 CS,D
Croatia 595 1 306 987 0.3% 392 66% -319 -24% T2 CS
Cyprus NO NO NO - - - - - NA NA
Czechia 52 368 39 207 32 953 8.4% -19 415 -37% -6 254 -16% T1, T2 D, CS
Denmark 22 225 3160 2718 0.7% -19 507 -88% -441 -14%| T1,T2,T3| CS,D,PS
Estonia 22 017 5 862 3613 0.9% -18 404 -84% -2 249 -38% T2/T3 CS/PS
Finland 9281 5781 4092 1.0% -5 189 -56% -1 690 -29% T3| CS/PS/D
France 37 410 7 581 6 275 1.6% -31 136 -83% -1 306 -17% T2,T3 CS,PS
Germany 307 246 165282 129795 33.1%| -177 451 -58% -35 487 -21% CS CS
Greece 35201 16 603 9 099 2.3% -26 101 -74% -7 503 -45% T1,T2 D,PS
Hungary 12 266 5513 5127 1.3% -7 139 -58% -386 -7%| T1, T2, T3| D, CS, PS
Ireland 4 845 566 755 0.2% -4 089 -84% 189 33% T1,7T3| CS,D,PS
Italy 27 756 17 199 12 581 3.2% -15 175 -55% -4 617 -27% T3 CS
Latvia 211 10 3 0.0% -208 -98% -7 -66% T1, T2 D, CS
Lithuania 174 7 5 0.0% -169 -97% -2 -28%| T1, T2, T3| CS, PS, D
Luxembourg NO NO NO - - - - - NA NA
Malta 710 NO NO - -710 -100% - - NA NA
Netherlands 25 862 18 947 11 292 2.9% -14 571 -56% -7 655 -40% CS, T2 CS,D
Poland 220 132 133 455 121 675 31.0% -98 457 -45% -11 781 -9% T1/T2 D/CS
Portugal 7921 4 685 2079 0.5% -5 842 -74% -2 606 -56% T3 PS
Romania 25 215 13 216 9 450 2.4% -15 765 -63% -3 766 -28% T2,T3 CS,PS
Slovakia 11 542 2 504 1761 0.4% -9781 -85% -743 -30% T2 CS
Slovenia 5712 4232 4158 1.1% -1 554 -27% -75 -2% T3 PS
Spain 58 931 14 841 6 997 1.8% -51 934 -88% -7 844 -53% T2 PS
Sweden 4231 1835 1923 0.5% -2 308 -55% 89 5% T2 CS
United Kingdom 183 150 6 472 5210 1.3%| -177 939 -97% -1 262 -19% T2 CS
EU-27+UK 1126 033| 494112 392 059 100%| -733974 -65%| -102 053 -21%

Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 183 150 6 472 5210 1.3%| -177 939 -97% -1 262 -19% T2 CS
EU-KP 1126 033 494112 392 059 100%| -733 974 -65%| -102 053 -21%

Abbreviations are explainedint he Chapter o6Units and abbreviations©d.

Table3.8 also shows that about 95% of ELKP emissions are calculated using higher tier methods.
Many counties 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 (for example hard eodl lignite) and use default
emission factors for fuels of minor importance (for example brown coal briquettes). Therefore,
countries might use apparently contradicting information such as "T1, T2" for Methods used and "CS,
D" for Emission Factors applidd.such cases we assumed, that®@®f emissions are calculated using

a higher tier method and 1% of emissions are calculated using the tier 1 method. When countries
have reported country specific methods and emission factors it has been assumed hilgheatier

method has been used.
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Figure 3.9 shows the trend of emissions for solid fuels for main contributing countries. In 2020
Germany has the largest share of emissions from solid fuels in tH€PHB33.1%), followed by Poland
(31.0%) and then by a clear margin Czechia (8.4%) and Bulgaria (3.9%

Figure 3.9 1.A.1.a Public Electricity and Heat Production, Solid Fuels: Emission trend and share for CO2

1.A.1.a Solid Fuels - Public Electricity and Heat Production: CO2
Trend in the EU-KP

Share in year t-2 (2020)
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Figure3.10 (on the next page) shows the relevant implied emission factors for solid fuels. TKE EU
implied emission factor has remained fairly stable between 100 t/TJ and 102 t/TJ on the entie time
series with a slight increase in the last y@éaround 104 t/TJ in 2020). The comparatively high IEF of
Greece is due to the large importance of domestic lignite use for electricity production. The Greek IEF
is based on verified EETS reports, ranging from 33.74 to 35tB7TJ. These values lie mftthe range
suggested by the 2006 IPCC Guidelines. However, given that the net calorific value of the Greek lignite
is one of the lowest, a high value for the carbon content is expected. This is the same observation for
Hungary which consumes domestigniite with very low NCV as well as blast furnace gas. In Belgium,
Sweden and France, the emission factors increased sharply since the late 1990s due to the use of blast
furnace gas which has a much higher carbon content. A significant increase of tren BERgisince

2015 can be observed. The reason for this strong increase lies in the large decrease of the consumption
of coals and at the same time an increase in energy consumption of blast furnace gas.
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Figure 3.10 1.A.l1.a Public Electricity and Heat Production, Solid Fuels: Implied Emission Factors for CO2
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1.A.1.a Electricity and Heat Production - Gaseous Fuels ( CO,)

CQ emissions from the combustion of gaseous fuels accounted for%3d all greenhouse gas
emissions from public electricity and heat generation in 2020. Emissions increased %y ih26e
EUKP between 1990 and 2020able3.9). The United Kingdom and Italy together were responsible
for about 53 % of the increase in the last 30 years.

Table 3.9 1AlaEl ectricity and heat production, G®semizioss Fuel s:
CO2 Emissions in kt Sharein | nge 1090-2020 | Change 2019-2020 STESE
Member State EU-KP Method | factor
Emissions Informa-
1990 2019 2020 in 2020 | ktCO2 % kt CO2 % tion
Austria 3294 4719 4227 1.8% 933 28% -492 -10% T2 cs
Belgium 2739 7648 8034 3.4% 5 295 193% 386 5% T1, T3 D, PS
Bulgaria 6 295 1840 1923 0.8% -4 372 -69% 84 5% T1,T2 CS,D
Croatia 991 1323 1622 0.7% 630 64% 299 23% T2 CS
Cyprus NO NO NO - - - - - NA NA
Czechia 1019 3379 3425 1.5% 2 406 236% 46 1% T1, T2 D, CS
Denmark 980 1403 892 0.4% -88 -9% -511 -36%| T1,T2,713| CS,D,PS
Estonia 1815 360 258 0.1% -1557 -86% -102 -28% T2 Cs
Finland 1989 2035 2098 0.9% 109 5% 63 3% T3 CSs
France 973| 13974 12871 5.5% 11898] 1223% -1103 -8% T2,T3 CS,PS
Germany 18447 33824] 3549 15.1% 17 049 92% 1672 5% cs Cs
Greece IE,NO 7037 7764 3.3% 7764 ) 727 10% T1,T2 D,PS
Hungary 4111 4787 5000 2.1% 889 22% 214 4% T1, T2 D, CS
Ireland 1881 5329 5415 2.3% 3534 188% 86 2% T1,T3| CS,D,PS
Italy 16173| 48755| 46357 19.7%| 30184 187% -2 398 -5% T3 CSs
Latvia 2658 1707 1273 0.5% -1385 -52% -434 -25% T1, T2 D, CS
Lithuania 5797 592 909 0.4% -4 888 -84% 316 53% T, T2 CSs,D
Luxembourg NO 115 114 0.0% 114 5 -1 -1% TUT2 D/CS
Malta NO 708 736 0.3% 736 13) 28 4% T2 Cs
Netherlands 13329| 21899] 21104 9.0% 7775 58% -795 -4% CS,T2 CS,D
Poland 1197 6322 7282 3.1% 6 085 508% 961 15% i CSs
Portugal NO 4830 4 969 2.1% 4 969 13 139 3% T3/T2 PS/D
Romania 20 801 5187 5 440 2.3%| -15361 -74% 253 5% T3 PS
Slovakia 2089 1756 1992 0.8% -97 -5% 237 13% T2 CS
Slovenia 113 287 301 0.1% 188 166% 13 5% T2 cs
Spain 447] 20672 18124 7.7% 17 676|  3950% -2 549 -12% T2 CS/IPS
Sweden 486 C C - -486 -100% - - T2 CS
United Kingdom 16| 44923] 37741 16.0%| 37 725| 236409% -7182 -16% T1, T2 CSs, D
EU-27+UK 107 155| 245410| 235 366 100%| 128211 120%| -10044 -4%
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 16| 45146 37954 16.1%| 37938 237746% -7 192 -16% T1, T2 CSs, D
EU-KP 107 155| 245633] 235579 100%| 128 425 120%| -10054 -4%
Abbreviations are explained in the Chapter o6Units and abbreviati

EU trends in this table do not include Sweden for confidentiality reasons and to preserve time series consistency for the

EU. This also explains the differences between the numbers in this table and the CRF.

Table3.9 also shows tht about 97% of ELKP emissions are calculated using higher tier methods.
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, countrieserauntry specific
emission factors for the most common fuels (for example hard coal and lignite) and use default
emission factors for fuels of minor importance (for example brown coal briquettes). Therefore,
countries might use apparently contradictingarmation such as "T1, T2" for Methods used and "CS,

D" for Emission Factors applied. In such cases we assumed, thabB6missions are calculated using

a higher tier method and 1% 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.
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In eight ELKP countries the consumption of gaseous fuels was lower in 2020 than in 1990. Cyprus and
Iceland are not utilising gaseotisels for public electricity and heat production. In the other 19
countries, gas consumption has increased in the last 30 years. From 1990 until 2008 the use of gaseous
fuels shows a steep increasing trend, followed by strong decreasing trend from 20i80d#4, which

was mainly attributed to the increased prices for natural gas. After this steep decrease the emissions
of gaseous fuels increased again by about 40% in 2020 compared td=2d43.11 shows the trend

of emissions from gaseous fuels by the main contributing countries which are Italy (19.7%), the United
Kingdom (16.1%) and Germany (15.1%). One of the reasons for the recent incriaseaslis in the
process of being phased out of the fuel mix and replaced by gaseous fuels in many countries.

Figure 3.11 1.A.1.a Public Electricity and Heat Production, Gaseous Fuels: Emission trend and share for CO2

1.A.1.a Gaseous Fuels - Public Electricity and Heat Production: CO2
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Figure3.12 (on the next page) shows the implied emission factors from gaseous fu€l€iofhe EU

KP implied emission factor has remained fairly stable (56.5 t/TJ in 2020) which is very close to the
default emission factor of natural gas (56.1 t/TJ). The slight increase in tiké& EaLtor observed in

GKS SIENIée mdpdna OFy 0685 SELX | A yK® Bnd bydan ifickedse i thed K S NJ |
''YQa AYLI ASR SYAaaaAzye [ERFfQBRaNIB alsoyhighl IKiSexghalnddiogthem d g n
total CQ emissions allocation amongst fuels which does not impact ©@lemissions. The latter is

the result of the commissioning of the Peterhead power station in Scotland, which uses sour gas, a fu

with a much higher factor than natural gas.
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1.A.1.a Public Electricity and Heat Production, Gaseous Fuels: Implied Emission Factors for CO2

Figure 3.12

IEF, 1.A.1.a Gaseous Fuels CO2 - EU-KP
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1.A.1.a Electricity and Heat Production - Other Fuels ( COy)

In 2020, the share o€Q emissions from other fuels amounts to @@ 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 plastezsdous waste,
bulky waste and waste sludgéable3.10). Emissions increased by 3%3at ELKP level between 1990

and 2020 and increased in all cates except for Latvia. Germany alone is responsible for 31.7% of
the increase in the whole EKIP over the last 30 years.

Table3.10 1. A. 1.a Public Electricity and HetdbttionBto 6@ antssions n , Ot her

CO2 Emissions in kt Sharein | onge 1090-2020 | Change 2019-2020 Emission
Member State EU-KP Method | ctor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % e

Austria 286 1031 1016 2.3% 730 255% -15 -1% T2 CS
Belgium 674 2136 2 036 4.7% 1362 202% -100 -5% T3 PS
Bulgaria NO NO NO - - - - - NA NA
Croatia NO NO NO - - - - - T1 D
Cyprus NO NO NO - - - - - NA NA
Czechia 24 253 265 0.6% 240 1000% 12 5% T1 D
Denmark 539 1637 1648 3.8% 1109 206% 10 1%| T1,7T2,T3| CS,D,PS
Estonia NO 128 143 0.3% 143 b 16 12% T3 PS
Finland 1 628 601 1.4% 600| 59911% -27 -4% T3 Cs
France 2 557 6 999 6 837 15.8% 4279 167% -163 -2% T2,T3 CS,PS
Germany 4121 14 363 14 446 33.4% 10 326 251% 84 1% CS CS
Greece NO NO NO - - - - - NA NA
Hungary 30 202 197 0.5% 167 557% -5 -2%| T1, T2, T3| D, CS, PS
Ireland NO 633 596 1.4% 596 b -37 -6% T1,7T3| CS,D,PS
Italy 143 164 178 0.4% 34 24% 14 8% T3 CS
Latvia 3 NO NO - -3 -100% - - T1 D
Lithuania NO 179 295 0.7% 295 b 116 65% T1, T2 CS, D
Luxembourg 33 107 99 0.2% 65 194% -9 -8% T1/T2 D/ICS
Malta NO NO NO - - - - - NA NA
Netherlands 601 2723 2709 6.3% 2108 350% -14 -1% CS,T2 CS,D
Poland 753 998 978 2.3% 225 30% -20 -2% T1 D
Portugal NO 459 469 1.1% 469 b 10 2% T2 D/ICS
Romania NO NO NO - - - - - NA NA
Slovakia 36 159 163 0.4% 128 359% 4 3% T2 CS
Slovenia NO 21 20 0.0% 20 b 0 -2% T1 D
Spain 128 1637 1521 3.5% 1393 1092% -117 -7% T2 CS/PS
Sweden 570 2 875 2 827 6.5% 2 257 396% -48 -2% T2 CS
United Kingdom 232 5 946 6 166 14.2% 5934 2558% 220 4% T1, T2 CS, D
EU-27+UK 10 732 43 279 43 210 100% 32 478 303% -69 0%

Iceland NO NO NO - - - - - T1 D
United Kingdom (KP) 244 6011 6 230 14.4% 5 986 2451% 219 4% T1, T2 CS, D
EU-KP 10 744 43 343 43 273 100% 32 529 303% -70 0%
Abbreviations are explained in the Chapter o6Units and abbreviati

Table3.10 also shows that more than 93% of ELKP emissions are calculated using higher tier
methods. 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
specificemission factors for the most common fuels (for example hard coal and lignite) and use default
emission factors for fuels of minor importance (for example brown coal briquettes). Therefore,
countries might use apparently contradicting information suchTs T2" for Methods used and "CS,

D" for Emission Factors applied. In such cases we assumed, tabB8missions are calculated using

a higher tier method and 1% of emissions are calculated using the tier 1 method. When countries
have reported countngpecific methods and emission factors it has been assumed, that a higher tier
method has been used.
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Figure3.13 illustrates clearly the strong increase of emissions caused by other fuels over the past 30
years. The largest emitters of other fuels in 2020 were Germany (33.4%), France (15.8%) artddhe Uni
Kingdom (14.4%). Together these three countries accounted for 63.6% of the teikd Ehissions in

this category.

Figure 3.13 1.A.1.a Public Electricity and Heat Production, Other Fuels: Emission trend and share for CO2

1.A.1.a Other Fuels - Public Electricity and Heat Production: CO2
Trend in the EU-KP

Share in year t-2 (2020)
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Figure3.14 (on the next page) shows the implied emission factors from other fuelS@rThe ELKP

implied emission facr has gradually fallen until 1998, then levelled out between 80 and 85 t/TJ on

the entire timeseries. In Germany, the IEF declined continuously between 1990 and 2020 (from 109

to 85.1 t/TJ). This is because the combustion of industrial waste has besttygezluced 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 separath management. There is a large diversity in waste composition across
S2dzy (i NASa fSFRAY3 (2 (KS RAFTFONBYOSa Ay O2dzy (i NR &
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Figure 3.14 1.A.l1.a Public Electricity and Heat Production, Other Fuels: Implied Emission Factors for CO2
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1.A.1.a Electricity and Heat Production - Peat ( COy)

CQ emissions from the combustion of peat represented 0.7% of all greenhouse gas emissions from
public electricity and heat production. Peat in its raw state isssil sedimentary deposit of vegetal
origin with high water content. Only 5 countries report emissions from peat combustion. Latvia did not
consume Peat anymore in 2020. Within the-K®J), emissions declined by 45% respectively 4. C@It
between 1990 an@020 and by 32% between 2019 and 202ak]e3.11).

Table 3.11  1.A.l.a Public Electricity and HeatPr oduct i on, Peat: CoQ@Qréemissiens © contri bu
CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 STIESE
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i
Austria NO NO NO - - - - - NA NA
Belgium NO NO NO - - - - - NA NA
Bulgaria NO NO NO - - - - - NA NA
Croatia NO NO NO - - - - - T1 D
Cyprus NO NO NO - - - - - NA NA
Czechia NO NO NO - - - - - NA NA
Denmark NO NO NO - - - - - NA NA
Estonia 841 102 127 2.5% -715 -85% 24 24% TUT2 D/CS
Finland 3950 4 808 3697 73.2% -253 -6% -1112 -23% T3 CSs
France NO NO NO - - - - - NA NA
Germany NO NO NO - - - - - NA NA
Greece NO NO NO - - - - - NA NA
Hungary NO NO NO - - - - - NA NA
Ireland 3 065 2 038 1012 20.0% -2 053 -67% -1 026 -50% T1,T3| CS,D,PS
Italy NO NO NO - - - - - NA NA
Latvia 146 NO 0 0.0% -146 -100% 0 b T1, T2 CS, D
Lithuania 11 22 15 0.3% 4 34% 7 -33% T1, T2 CS, D
Luxembourg NO NO NO - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands - - - - - - - - NA NA
Poland NO NO NO - - - - - NA NA
Portugal NO NO NO - - - - - NA NA
Romania NO NO NO - - - - - NA NA
Slovakia NO NO NO - - - - - NA NA
Slovenia NO NO NO - - - - - NA NA
Spain NO NO NO - - - - - NA NA
Sweden 1150 418 202 4.0% -948 -82% -216 -52% T2 CS
United Kingdom NO NO NO - - - - - NA NA
EU-27+UK 9 162 7 388 5 051 100% -4 111 -45% -2 337 -32%
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) NO NO NO - - - - - NA NA
EU-KP 9 162 7 388 5 051 100% -4 111 -45% -2 337 -32%
Abbreviations are explained in the Chapter o6Units and abbreviati

Note: Peat is not used as a fuel in the Netherlands. Nevertheless, the Netherlands did not report Peat as notation key

Table3.11 also shows that about 97% of ELKP emissions are calculated using higher tier methods.
Many countries are using country specific informatioom 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 (for example hard coal and lignite) and use default
emission faabrs for fuels of minor importance (for example brown coal briquettes). 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 9%sibesrare 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.
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Figure3.15illustrates the trend of peat emissions throughout the last 30 years, which is predominately
influenced by the emission fluctuation over the ye#y Finland and Ireland. Several parameters such
as weather conditions greatly influence the peat consumption: in Finland, peat represents 4% of
electricity production and is the third most important energy source in district heat production (with
15% ofthe district heat produced). In 2020, the two largest emitters, Finland and Ireland, are
responsible for 93.2% of the total emissions in this category.

Figure 3.15 1.A.l1.a Public Electricity and Heat Production, Peat: Emission trend and share for CO2

1.A.1.a Peat - Public Electricity and Heat Production: CO2
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Figure3.16 shows the implied emission factors of peat f0€©. The ELKP implied emission factor
amounts to 107.1 t/TJ in 2020 and has been quite stable over the last 30 years. It is mainly influenced
by the IEF of the two largest emitters (Finland and Ireland). The default emission factor for peat is 106
t/TJ according to the 2006 IPCC guidelines. Only Ireland has an IEF continuously above the default
value. The reason for this is the use of the plgreasfic emission factor (112.9 t/TJ) for three milled

peat power plants in use.

Figure 3.16 1.A.l1.a Public Electricity and Heat Production, Peat: Implied Emission Factors for CO2
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3.2.1.2 Petroleum Refining (1.A.1.b) (EU-KP)

According to the 2006 IPCC guidelines, Petroleum Refining (CRF 1.A.1.b) should include all combustion
activities supporting the refining of petroleum products including-site combustion for the
generation of electricity and hédor own use. It does not include evaporative emissions occurring at

the refinery. These emissions should be reported separately under 1.B.2.a as well as venting and flaring
under 1.B.2.c.

Total emissions from Petroleum Refining are accounting for 2.88tabfgreenhouse gas emissions in

year 2020. Between 1990 and 2020,-KERCQ emissions decreased by 14%able3.12). Emissions in

2020 were above 1990 levels in 8 countries, whereas they were decreasing in 16 and reported as not
occurring for the whole time series in five countries. Poland, Greece dgd#d the largest emission
increases. In contrast France and the United Kingdom report the largest decreases together accounting
for 78.2% of the decrease in emissions in this period. The decrease at European level can be explained
by the reduction of Ligid fuels consumptionsZ9.2% for sector 1.A.1.b Liquid fuels between 1990

and 2020).

Table312 1. A. 1. b Petroleum Refini C@Qiem€siomsnt ri esd contributions

CO2 Emissions in kt Sharein | nge 1090-2020 | Change 2019-2020 Skl
Member State EU-KP Method | f2etor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i
Austria 2 394 2791 2732 2.6% 337 14% -59 -2% T2 CS
Belgium 4 299 5611 4 826 4.7% 527 12% -785 -14% CS,T3 PS
Bulgaria 860 991 803 0.8% -57 -71% -188 -19% T1,T2 CS,D
Croatia 2425 991 836 0.8% -1 589 -66% -155 -16% T1 D
Cyprus 86 NO NO - -86 -100% - - NA NA
Czechia 493 540 433 0.4% -59 -12% -107 -20% T1,T2 CS,D
Denmark 908 958 916 0.9% 8 1% -42 -4%| T1,T2,T3| CS,D,PS
Estonia NO NO NO - - - - - NA NA
Finland 2042 1693 1560 1.5% -483 -24% -133 -8% T3 CS,PS
France 11 935 6 239 5116 5.0% -6 819 -57% -1123 -18% T2,T3 CS,PS
Germany 20 166 21 824 18 553 18.0% -1612 -8% -3271 -15% CS CS
Greece 2375 4 600 4 448 4.3% 2073 87% -151 -3% T2 PS
Hungary 2 376 1558 1611 1.6% -765 -32% 52 3% T2,T3 CS,PS
Ireland 168 274 301 0.3% 132 79% 26 10% T3 CS,PS
Italy 15 817 18 986 17 448 16.9% 1630 10% -1 539 -8% T3 CS
Latvia NO NO NO - - - - - NA NA
Lithuania 1510 1324 1222 1.2% -287 -19% -102 -8% T2,T3 CS,PS
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 11 010 10 022 9 373 9.1% -1 637 -15% -649 -6% T2 CS,D
Poland 2 169 4 598 4 593 4.4% 2424 112% -5 0% T1,T2 CS,D
Portugal 1870 2164 2 094 2.0% 223 12% -70 -3% T2 CR,D,PS
Romania 4418 2170 1883 1.8% -2 535 -57% -287 -13%| T1,T2,T3| CS,D,PS
Slovakia 2 873 1419 1504 1.5% -1 369 -48% 85 6% T3 PS
Slovenia 171 NO NO - -171 -100% - - NA NA
Spain 10 858 11 042 10 241 9.9% -618 -6% -801 -7% T2,T3 PS
Sweden 1778 1755 1735 1.7% -43 -2% -20 -1% T2 CS
United Kingdom 17 831 12 628 11 110 10.8% -6 721 -38% -1518 -12% T2 CS
EU-27+UK 120 833| 114 179| 103 337 100% -17 496 -14% -10 842 -9% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 17 831 12 628 11110 10.8% -6 721 -38% -1518 -12% T2 CS
EU-KP 120 833| 114 179| 103 337 100% -17 496 -14% -10 842 -9% -

Abbreviations are explained inthe Chapt er o6Units and abbreviations©o.
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Figure3.17 shows the trends in activity data and the associated emissions originating from the refining
of petroleum ly fuel in the ELKP between the years 1990 and 2020. Fuel used for petroleum refining
decreased by 7.5% in the HP between 1990 and 2020. In the year 2020, liquid fuels represent 70.4%
of all fuel used in the refining of petroleum. Gaseous fuels almiistdccount for the remaining part

(27.5%) of the activity data. Gaseous fuels use is almost five times higher in 2020 compared to 1990.

There remains a small amount of solid fuels used accounting for 0.07% in petroleum refining; in
Germany (lignite andoke oven gas) and Poland (hard coal and lignite) as well as 0.16 of biomass and

1.88 % of other fuels use.

Figure 3.17

1.A.1.b Petroleum Refining: Total and CO2 emission and activity trends
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1.A.1.b Petroleum Refining - Liquid Fuels ( CO,)

CQ emissions from the combustion of liquid fuels used for petroleum refining accounted for 73% of
all greenhouse gas emissions from petroleum refining in 2020. Emissions decreased by 31% between
1990 and 2020Table3.13). Greece had the largest emission increase accounting for 59.6% of the
whole increase between 1990 and 2020. In contrast, the United Kingdom and France report the largest
decreases togetdr accounting for 45.8% of the whole decrease in emissions in this period.

Table3.13 1. A. 1.b Petroleum Refining, Li COjecissionsandinform@lionunt ri es o
on method applied and emission factor

CO2 Emissions in kt Sharein | nge 1990-2020 | Change 2019-2020 Emission
Member State EU-KP Method | actor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % e

Austria 1958 2287 2 235 3.0% 277 14% -53 -2% T2 CS
Belgium 4 285 3058 2 325 3.1% -1 961 -46% -733 -24% CS,T3 PS
Bulgaria 791 888 701 0.9% -90 -11% -187 -21% T1 D
Croatia 2411 601 424 0.6% -1 987 -82% -177 -29% T1 D
Cyprus 86 NO NO - -86 -100% - - NA NA
Czechia 176 317 246 0.3% 70 40% -71 -22% T1 CS,D
Denmark 908 940 881 1.2% -27 -3% -59 -6%| T1,T2,T3| CS,D,PS
Estonia NO NO NO - - - - - NA NA
Finland 1383 1447 1302 1.7% -81 -6% -145 -10% T3 CS,PS
France 11 413 4 802 3825 5.1% -7 588 -66% -977 -20% 12,73 CS,PS
Germany 15 417 16 363 14 859 19.6% -558 -4% -1 504 -9% CS CS
Greece 2375 4 600 4 448 5.9% 2073 87% -151 -3% T2 PS
Hungary 1683 928 956 1.3% -727 -43% 28 3% T3 PS
Ireland 168 262 287 0.4% 118 70% 24 9% T3 CS,PS
Italy 15 656 14 754 13 610 18.0% -2 047 -13% -1 144 -8% T3 CS
Latvia NO NO NO - - - - - NA NA
Lithuania 1510 1205 1064 1.4% -446 -30% -141 -12% T2,T3 CS,PS
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 9 968 7 115 6 483 8.6% -3 485 -35% -633 -9% T2 CS,D
Poland 1 326 2153 2 266 3.0% 940 71% 113 5% T1,T2 CS,D
Portugal 1870 1085 997 1.3% -873 -47% -88 -8% T2| CR,D,PS
Romania 4418 1585 1578 2.1% -2 840 -64% -8 0% T2,T3 CS,PS
Slovakia 2 786 1149 1284 1.7% -1 502 -54% 135 12% T3 PS
Slovenia 43 NO NO - -43 -100% - - NA NA
Spain 10 812 7 668 7 386 9.8% -3 426 -32% -282 -4% T2,T3 PS
Sweden 1778 C C - -1778 -100% - - T2 CS
United Kingdom 17 782 9 944 8 471 11.2% -9 311 -52% -1473 -15% T2 CS
EU-27+UK 109 224 83 152 75 626 100% -33 598 -31% -7 526 -9% o o
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 17 782 9 944 8471 11.2% -9 311 -52% -1473 -15% T2 CS
EU-KP 109 224 83 152 75 626 100% -33 598 -31% -7 526 -9%
Abbreviations are explained in the Chapter o6Units and abbreviati

EU trends in this table do not include Sweden for confidentiality reasons and to preserve time series consistency for the

EU. This also explains the differences between the numbers in this table and the CRF.

Table3.13 also shows that 98 of ELKP emissions are calculated using higher tier methods. 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 (for example hard coal and lignite) and use default emission factors
for fuels of minor importance (for example brown ¢dmiquettes). 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
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country specific methods and emission factors it has been assumed, that a higher tier method has been

used.

Figure3.18illustrates that Germany, Italy and the United Kingdom are the countries contributing most
in terms of CQ emissions in 2020. It also can be seen that the trend for liquid fuels was continuously

decreaing since the year 2008 with a stabilization between 2014 and 2016.

Figure 3.18 1.A.1.b Petroleum Refining, Liquid Fuels: Emission trend and share for CO2

1.A.1.b Liquid Fuels - Petroleum Refining: CO2
Trend in the EU-KP
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Figure3.19 (on the next page) shows the emission factors@G@ emissions from liquid fuels. The EU

KP implied emission factor shows variations around 68 t/TJ over the time series and amounts 65.3 t/TJ
in 2020. In general, the fluctuating IEF is due to the annual variations of fuel consumption with different
carbon caoitent. The IEF declining trend observed since 2002 is due to the higher share of refinery gas

in the energy mix.

For example, in Italy the main fuels used are refinery gases, fuel oil and petroleum coke, which have
very different emission factors, and eyeyear the amount used changes resulting in an annual

variation of the IEF. Ireland reports one of the highest IEF in 2020 which is due to differences in the
data published in the national energy balance and the reported emissions under the EU ETS,

concerring the single oil refinery in Ireland.
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1.A.1.b Petroleum Refining, Liquid Fuels: Implied Emission Factors for CO2

Figure 3.19
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1.A.1.b Petroleum Refining - Solid Fuels ( COy)

CQ emissions from the aabustion of solid fuels in petroleum refining represented less than 0.1% of

all greenhouse gas emissions from 1.A.1.b in 2020. There are only four countries reporting emissions
in the EUKP in 2020 (Belgium, Poland, Germany and Romania). Thereof onlgt Rgdarts increasing
emissions between 1990 and 2020. However, emissions are decreasing between 2019 and 2020.
Poland is responsible for 60.4% of emissions in 2020 in thEKFEEWver the whole times series
emissions fell by 98% on averadalyle3.14).

Table3.14 1. A. 1. b Petroleum Refining, S 0 CO2 dmisBions dnd infornfabon nt r i e s 6
on method applied and emission factor
CO2 Emissions in kt Sharein | o nge 1090-2020 | Change 2019-2020 Skl
Member State EU-KP Method | f2etor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i
Austria NO NO NO - - - - - NA NA
Belgium NO 0.02 0.02 0.02% 0.02 b 0.002 16% NA NA
Bulgaria NO NO NO - - - - - NA NA
Croatia NO NO NO - - - - - NA NA
Cyprus NO NO NO - - - - - NA NA
Czechia NO NO NO - - - - - NA NA
Denmark NO NO NO - - - - - NA NA
Estonia NO NO NO - - - - - NA NA
Finland 12 NO NO - -12 -100% - - NA NA
France 486 NO NO - -486 -100% - - NA NA
Germany 3131 25 25 31.9% -3 106 -99% 0 1% CS CS
Greece NO NO NO - - - - - NA NA
Hungary NO NO NO - - - - - NA NA
Ireland NO NO NO - - - - - NA NA
Italy NO NO NO - - - - - NA NA
Latvia NO NO NO - - - - - NA NA
Lithuania NO NO NO - - - - - NA NA
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands NO NO NO - - - - - NA NA
Poland 4 66 47 60.4% 43 1015% -18 -28% T1,T2 CS,D
Portugal NO NO NO - - - - - NA NA
Romania NO 4 6 7.7% 6 b 2 71% T3 PS
Slovakia NO NO NO - - - - - NA NA
Slovenia NO NO NO - - - - - NA NA
Spain NO NO NO - - - - - NA NA
Sweden NO NO NO - - - - - NA NA
United Kingdom NO NO NO - - - - - NA NA
EU-27+UK 3633 94 79 100% -3 554 -98% -15 -16% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) NO NO NO - - - - - NA NA
EU-KP 3633 94 79 100% -3 554 -98% -15 -16% - -
Abbreviations are explained in the Chapter o6Units and abbreviati

Table3.14 also shows that 93.96 of ELKP emissions are calculated using higher tier methods. 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, counaiyesse country specific emission
factors for the most common fuels (for example hard coal and lignite) and use default emission factors
for fuels of minor importance (for example brown coal briquettes). Therefore, countries might use
apparently contraditing information such as "T1, T2" for Methods used and "CS, D" for Emission
Factors applied. In such cases we assumed, th&b @ emissions are calculated using a higher tier
method and 10% of emissions are calculated using the tier 1 method. When desritave reported
country specific methods and emission factors it has been assumed, that a higher tier method has been
used.
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Figure3.20illustratesthe trend of emissions in 1.A.1.b for solid fuels for the past 30 years. The use of
solid fuels in petroleum refining has declined drastically since 1990. Emissions are down by 98%.
Germany is responsible for the strong declining trend in the 1990s amtodihe recent overall trend,
Poland is now responsible for 60.4% of the total emissions in th€REfdr this category in 2020.

Figure 3.20 1.A.1.b Petroleum Refining, Solid Fuels: Emission trend and share for CO2

1.A.1.b Solid Fuels - Petroleum Refining: CO2
Trend in the EU-KP
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Figure3.21(on the next page) shows the relevant implied emission factors. TH&FEplied emission

factor showed strong fluctuations and amounts 65.8 t/TJ in 2020. One explanation for this is the low
number of countries reporting this category. Apart from that, the variation in the&KBWactor can be

partly explained by the declining use of solid fuels in petroleum refining in Germany between 1990 and
1999. This explains the gradual increase of thekP IEF up to 1999 through the growing weight of the
much higher implied emission factor of France. The high emission factor in France was due to the use
of blast furnace gas. In Germany, there was a decline in the IEF in the early 1990s comparetkto a rat
stable IEF since the miP90s. The reason is that the use-ahainly - lignite has constantly been
reduced in favour of coke oven gas. The increaseEdolid fuel combustion in 20@005 and 2007

2009 is due to an increase in fuel combustion inn@my in these years. The higher weight of the
German IEF also explains the lower IEF aKEUevel during these years. For 2006 Germany reports
only negligible amounts of solid fuel use in petroleum refining. Therefore, thKEUEF was almost
entirely dominated by the high French IEF in this year. The drop in the implied emission factor since
2014 can be explained by the increased weight of Poland with their lower IEF (compared to France).
Since there is no more solid fuel consumption in France sinte, 20e average IEF is driven by Poland
and Germany which have simil@Q EF.
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1.A.1.b Petroleum Refining, Solid Fuels: Implied Emission Factors for CO2

Figure 3.21

IEF, 1.A.1.b Solid Fuels CO2 - EU-KP
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1.A.1.b Petroleum Refining - Gaseous Fuels ( CO,)

In 2020,CQ emissions from the combustion of gaseous fuels used for petroleum refining accounted
for about 24.7% of total greenhouse gas emissions from 1.A.1.b. Emissions inkieiBtieased by

386% between 1990 and 2020aple3.15). Only four countries reduced their emissions: Czechia,
Finland, Hungary and Slovenia over the whole time series. Belgium, Germany, Italy, Poland, Spain, the
United Kingdom and Nettlands together account for 83.5% of the total increase between 1990 and
2020.

Table3.15 1. A. 1. b Petroleum Refining, Ga s e@0d emissianseands : Countries
information on method applied and emission factor

CO2 Emissions in kt Sharein | o nge 1090-2020 | Change 2019-2020 Skl
Member State EU-KP Method | f2etor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i
Austria 437 504 497 1.9% 61 14% -7 -1% T2 CS
Belgium 14 2 305 2283 8.9% 2269 16334% -21 -1% CS, T3 PS
Bulgaria 69 103 102 0.4% 33 48% -1 -1% T2 CS
Croatia 14 390 412 1.6% 398 2852% 22 6% T1 D
Cyprus NO NO NO - - - - - NA NA
Czechia 317 223 187 0.7% -130 -41% -36 -16% T2 CS
Denmark NO 18 35 0.1% 35 1) 17 96% T2 CS
Estonia NO NO NO - - - - - NA NA
Finland 648 246 258 1.0% -389 -60% 12 5% T3 CS
France 36 1436 1291 5.0% 1254 3466% -146 -10% T2,T3 CS,PS
Germany 1444 5 436 3 669 14.3% 2225 154% -1 767 -33% CS CS
Greece NO IE IE - - - - - NA NA
Hungary 693 614 641 2.5% -52 -7% 27 4% T3 PS
Ireland NO 12 14 0.1% 14 1) 2 16% T3 CS,PS
Italy 161 4232 3838 15.0% 3677 2288% -394 -9% T3 CS
Latvia NO NO NO - - - - - NA NA
Lithuania NO 119 159 0.6% 159 1) 39 33% T2 CS
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 1042 2 907 2 890 11.3% 1848 177% -17 -1% T2 CS
Poland 92 2 380 2 280 8.9% 2187 2366% -100 -4% T2 CS
Portugal NO 1078 1096 4.3% 1 096 1) 18 2% T2| CR,D,PS
Romania NO 581 300 1.2% 300 1) -282 -48% T2,T3 CS,PS
Slovakia 88 270 220 0.9% 132 151% -50 -19% T3 PS
Slovenia 128 NO NO - -128 -100% - - NA NA
Spain 46 3322 2811 11.0% 2765 6013% -511 -15% T2,T3 PS
Sweden NO C C - - - - - T2 CS
United Kingdom 49 2 684 2 639 10.3% 2590 5251% -45 -2% T2 CS
EU-27+UK 5277 28 860 25 622 100% 20 344 386% -3239 -11% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 49 2 684 2 639 10.3% 2590 5251% -45 -2% T2 CS
EU-KP 5277 28 860 25 622 100% 20 344 386% -3239 -11% - -
Abbreviations are explained in the Chapter o6Units and abbreviati

EU trends in this table do not include Sweden for confidentiality reasons and to preserve time series consistency for the

EU. This also explains the differences between the numbers in this table and the CRF.

Table3.15 also shows that about 98% of ELKP emissions are calculated using higher tier methods.
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.

Figure3.22illustrates the trend of increasing emissions from gaseous fuels in category 1.A.1.b in the
last 30 years. As can be seen, the six largest contributoSQcemissions in this sector account
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together for 70.8% of the total emissions in this category. Emissions have decreased by 11% between

2019 and 2020 after the peak observed in 2019.

Figure 3.22 1.A.1.b Petroleum Refining, Gaseous Fuels: Emission trend and share for CO2

1.A.1.b Gaseous Fuels - Petroleum Refining: CO2
Trend in the EU-KP
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Figure3.23 (on the next page) shows the implied emission factorsd@ emissions from gaseous

fuels. The EXKP impkd emission factor has remained broadly stable around 56 t/TJ on the entire
time-series. The very low IEF from Ireland is due to inconsistencies be@&missions originating

from ETS data and activity data derived from the energy balance which atggefifferent types of

gases. This impacts only the IEF as total fuel reported under ETS is very similar to total fuel reported in

the energy balance.
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1.A.1.b Petroleum Refining, Gaseous Fuels: Implied Emission Factors for CO2

Figure 3.23

IEF, 1.A.1.b Gaseous Fuels CO2 - EU-KP
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3.2.1.3 Manufacture of Solid Fuels and Other Energy Industries (1.A.1.c) (EU-KP)

According to the 2006 IPCC guidelines, the manufacture of solid fuels and other energy industries
includes combustion emissions frofmel use during the manufacture of secondary and tertiary
products from solid fuels including production of charcoal. It comprises combustion emissions from
the production of coke, brown coal briquettes and patent fuel. It can also cover the emissions from
own-energy use in coal mining and gas extraction. Emissions from ovsgiteofuel use should be
included. In addition, this category includes emissions from fuel combustion in oil and natural gas
production.

Total emissions from this category accounted f03% of total EUKP greenhouse gas emissions in
2020. Between 1990 and 202QQ emissions fell by 60% in the P Table3.16). The United
Kingdom Germany, Czechia and Italy together are responsible for 67.4% of the totdP Ethissions

in 2020. Germany is responsible for 80% of the whole decrease in this category between 1990 and
2020.

Table3.16 Md! dMdO al ydzFF OGdz2NB 2F {2f AR CdzSf a | yEQemidsiossNJ 9y SNH &
CO2 Emissions in kt Sharein | nge 1990-2020 | Change 2019-2020 STIESE
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i
Austria 510 312 289 0.6% -221 -43% -23 -7% T2 CS
Belgium 2024 150.09 140.71 0.3%| -1883.4 -93% -9 -6% T3 PS
Bulgaria 362 4 2 0.0% -360 -99% -1 -38% T2 CsS
Croatia 912 245 202 0.4% -710 -78% -43 -17% T1 D
Cyprus NO NO 19 0.0% 19 b 19 b T1 D
Czechia 1516 5438 4 206 9.1% 2 690 177% -1232 -23% T1,T2 CS,D
Denmark 550 1248 902 1.9% 352 64% -346 -28% T2,T3 CS,PS
Estonia 78 1609 1560 3.4% 1481 1890% -50 -3% T3 PS
Finland 347 292 271 0.6% -77 -22% -22 -71% T3 CSs
France 4738 2841 2101 4.5% -2 637 -56% -740 -26% T2 CS
Germany 65 289 9519 9010 19.4% -56 279 -86% -509 -5% CS CS
Greece 102 43 34 0.1% -68 -66% -9 -21% T2 PS
Hungary 570 401 294 0.6% -276 -48% -107 -27%| T1,12,T3| CS,D,PS
Ireland 100 107 92 0.2% -9 -9% -15 -14% T3 CS
Italy 12 454 5 389 3985 8.6% -8 470 -68% -1 405 -26% T3 Cs
Latvia 205 64 48 0.1% -157 -76% -15 -24% T2 Cs
Lithuania 9 49 66 0.1% 57 606% 17 34% T2 Cs
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 2110 2464 2 650 5.7% 539 26% 186 8% T2 Cs,D
Poland 4 846 3357 3197 6.9% -1 649 -34% -160 -5% T1,T2 CSs,D
Portugal 141 NO NO - -141 -100% - - NA NA
Romania 146 1132 1166 2.5% 1020 698% 35 3%| T1,72,13| CS,D,PS
Slovakia 1319 1173 977 2.1% -341 -26% -196 -17% T2 Cs
Slovenia 82 0 0 0.0% -82 -100% 0 -37% T2 Cs
Spain 2 089 1740 752 1.6% -1 338 -64% -989 -57% T1,T2| CS,D,PS
Sweden 300 387 360 0.8% 59 20% -28 -7% T2 CS
United Kingdom 16 026 14 613 14 093 30.4% -1 933 -12% -520 -4% T1,T2 CS,D
EU-27+UK 116 829 52 580 46 417 100% -70 412 -60% -6 162 -12% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 16 026 14 613 14 093 30.4% -1 933 -12% -520 -4% T1,T2 CS,D
EU-KP 116 829 52 580 46 417 100% -70 412 -60% -6 162 -12% - -
Abbreviations are explained in the Chapter o6Units and abbreviati

Figure3.24shows the trends in emissions from this source category by fuel in théFEhétween 1990

and 2020. The largest share of greenhouse gas emissions from the manufacture of solid fibels can
accounted toCQ emissions from solid (53.7%) and gaseous (38.4%) fuels. Emissions from solid fuels
fell markedly during the 1990s and then stabilized for a few years. Since 2006 they began to decrease
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again. The strong drop in 2009 was due to thep-in coke production associated with the iron and
steel production triggered by the economic downturn.

Fuel used for manufacturing solid fuels fell by 50.4% in th&KEWetween 1990 and 2020. The

strongest decline was reported for solid fuel87.8%)followed by liquid fuels-§2.7%). Only biomass

consumptions increased in the period from 1990 to 2020. Germany is responsible for the increase in

energy use and emissions from biomass (according to the energy balance of Germany, biomass mainly

consists 6 biogas that is used in gasification plants). In the year 2020, solid fuels and gaseous fuels

represented 44.2% and 45.4% respectively of all fuel used. Biomass consumptions represent 4.5% of
fuel consumptions. Almost no other fossil fuels and peat aeglus this category; together accounting
for less than 0.1% of the total fuel used in 2020.

Figure 3.24 1.A.1.c Manufacture of Solid Fuels and Other Energy Industries: Total and CO2 emission and

activity trends
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1.A.1.c Manufacture of Solid Fuels and Other Energy Industries i Solid Fuels ( COy)

CQ emissions from the combustion of solid fuels used for the manufacture of solid fuels accounted
for 53.7% of total greenhouse gas emissions from 1.A.1.c in 2020. Emissions inKRedgtlined by
72% since 1990. This was mainly driven by a strong decligrissions in Germanys@ 485kt CQ),

which amounts to about 80% of the total decline in this category.

Table317 1. A.1.c¢c Manufacture of Solid Fuels and Other Energy
contributions to CO2 emissions

CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUEETE)
Member State E.U-KP Method D
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % -

Austria IE IE IE - - - - - NA NA
Belgium 2017 150.09 140.71 0.6%| -1876.3 -93% -9 -6% T3 PS
Bulgaria 274 1 0 0.0% -274 -100% -1 -85% T1,T2 CS,D
Croatia NO NO NO - - - - - T1 D
Cyprus NO NO NO - - - - - NA NA
Czechia 1352 5414 4185 16.5% 2833 210% -1 229 -23% T1, T2 D, CS
Denmark NO NO NO - - - - - NA NA
Estonia 78 1609 1560 6.2% 1481 1890% -50 -3% T3 PS
Finland 347 292 271 1.1% -77 -22% -22 -71% T3 CS
France 4 054 2 841 2101 8.3% -1 953 -48% -740 -26% T2 CS
Germany 61 101 8 925 8 616 34.0% -52 485 -86% -309 -3% CS CS
Greece NO NO NO - - - - - NA NA
Hungary 220 247 148 0.6% -72 -33% -99 -40%| T1, T2, T3| D, CS, PS
Ireland NO NO NO - - - - - NA NA
Italy 10 891 4 500 3031 12.0% -7 860 -72% -1 469 -33% T3 CS
Latvia NO NO NO - - - - - T1, T2 D, CS
Lithuania NO NO NO - - - - - NA NA
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 916 1041 1243 4.9% 327 36% 202 19% T2 CS
Poland 4 009 2190 1853 7.3% -2 156 -54% -337 -15% T1UT2 D/CS
Portugal 91 NO NO - -91 -100% - - T1 D
Romania NO 0 NO - - - 0 -100% NA NA
Slovakia 1319 1134 947 3.7% -372 -28% -187 -16% T2 CS
Slovenia 37 NO NO - -37 -100% - - NA NA
Spain 1 809 220 207 0.8% -1 602 -89% -13 -6% T1/T2| DI/CSIPS
Sweden 300 387 360 1.4% 59 20% -28 -71% T2 CS
United Kingdom 2339 776 698 2.8% -1 640 -70% -77 -10% T1, T2 CS,D
EU-27+UK 91 155 29 729 25 360 100%| -65 795 -72% -4 369 -15%

Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 2 339 776 698 2.8% -1 640 -70% -77 -10% T1, T2 CS, D
EU-KP 91 155 29 729 25 360 100% -65 795 -72% -4 369 -15%
Abbreviations are explained in the Chapter o6Units and abbreviati

Note: Austria includes the emissions from 1.A.1.c Solid fuels (occurring in coke ovens) in 1.A.2.a Iron and Steel
Industries.

Table3.17 also shows that than 97% of ELKP emissions are calculated using higher tier methods.
Many countries are using country specific inforimatfrom 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 (for example hard coal and lignite) and use default
emission &ctors for fuels of minor importance (for example brown coal briquettes). 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 @fis6ns 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.
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Sold fuels have fallen steadily to one third of the 1990 levels. The decline in emissiofri(ses.25

below) in Germany is mainly due to a largecldee in lignite production in the 1990s. Lignite use
decreased strongly in the new German Lander from usage levels of the industry of the former GDR.
From raw lignite, a range of refined products used to be produced for industry, households and small
commercial operations. A comprehensive transition from lignite to other fuels then took place until
the end of the 1990s. The three largest emitters in 2020 were Germany, Czechia and lItaly, jointly
responsible for 62.5% of all BUP emissions in this category.

Figure 3.25 1.A.1.c Manufacture of Solid Fuels and Other Energy Industries, Solid Fuels: Emission trend and
share for CO2

1.A.1.c Solid Fuels - Manufacture of Solid Fuels and Other Energy
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Figure3.26 shows the relevant implied emission factors for solid fuels. ThH&EUUmplied emission
factor amounted to 86.2 t/TJ in 2020: it is the lowest of the entire tsedes. This drop can be pigrt
explained by the 13 % decrease of IEF of Italy (third emitter with 12%) since 2016.

In general, the variation can be explained by the mix of different fuels and the shifts of their energy
consumptions between years. The high implied emission factosdlid fuels in Slovakia and France

can be explained with their use of blast furnace gas. Alike, the high implied emission factor for solid
fuels in Italy is due to the large use of derived steel gases and in particular blast furnace gas to produce

electricity in the iron and steel plant plants. Estonia has a low IEF, because the EF is calculated by using

the carbon balance of the shale oil plant. The measured results are provided by the oil plants to the
Estonian Ministry of Environment. To calculate theoaint of carbon in flue gases into the atmosphere

the carbon in the oil shale is subtracted from the carbon of shale oil,-sek& gas, gasoil and black
ash.
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Figure 3.26
Factors for CO2

1.A.1.c Manufacture of Solid Fuels and Other Energy Industries, Solid Fuels: Implied Emission
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1.A.1.c Manufacture of Solid Fuels and Other Energy Industries i Gaseous Fuels ( COy)

CQ emissions from the combustion of gaseous fuels used in category 1.A.1.c accounted for 38.4% of
total greenhouse gas emissions from this category in 2020. Emissions in-ie &&treased by 10%
(Table 3.18 below) between the years 1990 and 2020. After a strong increase in the 1990s and
stabilisation in the 2000s there has been a significant reduction in the last few years. The top three
countries (Uniéd Kingdom, Netherlands and Poland) together account for 79% of emissions in this
category.

Table318 1. A. 1.c¢c Manufacture of Solid Fuels and Other Energy
contributions to CO2 emissions

CO2 Emissions in kt Sharein | o nge 1090-2020 | Change 2019-2020 Skl
Member State EU-KP Method | f2etor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i

Austria 506 312 289 1.6% -217 -43% -23 -7% T2 CS
Belgium 3 NO NO - -2.6 -100% - - NA NA
Bulgaria NO 1 1 0.0% 1 b 0 4% T1,T2 CS,D
Croatia 875 245 202 1.1% -673 -T7% -43 -17% T1 D
Cyprus NO NO NO - - - - - NA NA
Czechia NO 6 6 0.0% 6 b 0 2% T1, T2 D, CS
Denmark 545 1211 877 4.8% 333 61% -334 -28% T3 CS,PS
Estonia IE IE IE - - - - - NA NA
Finland NO NO NO - - - - - NA NA
France 531 NO NO - -531 -100% - - T2 CS
Germany 2 622 586 387 2.1% -2 235 -85% -200 -34% CS CS
Greece 102 43 34 0.2% -68 -66% -9 -21% T2 PS
Hungary 311 153 145 0.8% -165 -53% -8 -5% T1, T3 D, PS
Ireland IE 44 22 0.1% 22 b -22 -50% T3 CS
Italy 621 889 953 5.3% 333 54% 64 7% T3 CS
Latvia 105 32 27 0.2% -77 -74% -4 -14% T1, T2 CS, D
Lithuania NO 37 53 0.3% 53 b 16 43% T1, T2 CS, D
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 1184 1423 1407 7.7% 222 19% -16 -1% T2 CS
Poland 684 1030 1247 6.9% 563 82% 217 21% T2 CS
Portugal NO NO NO - - - - - T1 D
Romania NO 280 244 1.3% 244 b -36 -13% T2,T3 CS,PS
Slovakia NO 40 31 0.2% 31 b -9 -22% T2 CS
Slovenia 42 0 0 0.0% -42 -100% 0 -37% T2 CS
Spain 89 1478 537 3.0% 448 503% -940 -64% T2 CS
Sweden NO,IE NO,IE NO,IE - - - - - NA NA
United Kingdom 11874 12 072 11 691 64.4% -183 -2% -380 -3% T1, T2 CS, D
EU-27+UK 20 093 19 882 18 155 100% -1937 -10% -1727 -9%

Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 11874 12072] 11691 64.4% -183 -2% -380 -3% T1, T2 CS, D
EU-KP 20093 19 882 18 155 100% -1937 -10% -1727 -9%
Abbreviations are explained in the Chapter o6Units and abbreviati

Note: Estonia includes the emissions from 1.A.1.c in 1Ala.
Sweden includes emissions from 1.A.1.c in 1.A.2.g

Table3.18 also shows that about 92% of ELKP emissions are calculated using higher tier methods.
Many countries are using country specific information from the EU ETS and apply default emission
factors fa emissions that are not covered by the EU ETS. Similarly, countries may use country specific
emission factors for the most common fuels (for example hard coal and lignite) and use default
emission factors for fuels of minor importance (for example browal doriquettes). 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, tabB8missions are calculated using

a higher tier method and0% of emissions are calculated using the tier 1 method. When countries
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have reported country specific methods and emission factors it has been assumed, that a higher tier
method has been used.

Figure3.27 illustrates the emission trend for gaseous fuels split by countries over the last 30 years.
Although the emissions in the year 2020 compared to 1990 decreased by 10% over the whole time
series, there was a strong increase in the 1990s and a decline 24f&. The increase in EKP
emissions between 1990 and 2002 and the decline in recent years were heavily influenced by the trend
in the United Kingdom, which is responsible for 64.4% of the totakEl@missions in this category in
2020. Between 2000 and20, natural gas production was reduced by 65% in GBK.

Figure 3.27 1.A.1.c Manufacture of Solid Fuels and Other Energy Industries, Gaseous Fuels: Emission trend
and share for CO2

1.A.1.c Gaseous Fuels - Manufacture of Solid Fuels and Other Energy
Industries: CO2 - Trend in the EU-KP

Share in year t-2 (2020)

- ® EUKP
GBK  64.4%
25000 NLD 7.7%
® POL 6.9%
s . 20000 K ITA 5.3%
? T DNM 4.8%
‘€ — 15000 ESP 3.0%
L DEU 2.1%
10000 AUT 1.6%
ROU 1.3%
5000 HRV 1.1%
|| other 1.8%

Countries are sorted by their contribution to
the value for the last year in the NGIs. The
respective top 10 countries are displayed. The
other 12 reporting countries with data are
lumped to ‘other"

LU GIRP.v3 0 (EU Grocnhouse gas Inventory Reporting and Frots) (¢} EG JRG/AL hitgs #0ithub com/akcipiocalocalorpiots i 2020611 - UID: S08BBADA-OE1B-4E1A-0411-BFGFCOFESCTO. Submission from 20220508

Fgure3.28(on the next page) shows the implied emission factors for gaseous fuels. Tk Biplied
emission factor amounts 59.7 t/TJ in 2020 and remained fairly stable dr60rn/TJ over the last 30
years. The IPCC default values range between 54.3 t/TJ (lower) and 58.3 t/TJ (uppentKPhiEE s
dominated by the IEF of the United Kingdom and the Netherlands, which are comparatively high. In
the United Kingdom emissio$ gaseous fuels within this sector include colliery methane combustion
and natural gas combustion, including offshore own gas use. The carbon emission factor for offshore
own gas use is higher than the emission factor for other natural gas combustierhigher emission

factor is to be expected, as the unrefined gaseous fuels used in the upstream oil and gas sector will
contain heavier hydrocarbons (which are removed in gas treatment prior to injection into natural gas
supply infrastructure at onshore tminals). This source is responsible for the majority of the emissions
within this sector in the United Kingdom and is therefore the main driver in the trend in the implied
emission factor. The emission factor for this source is based on data supplieel diysthore operators.

It decreases across the time series but remains higher than natural gas IEF in other sectors. The IEF of
the Netherlands is comparatively high. The irénual variability in the EFs f6Q andCH emissions

from gas combustion imainly due to a change in the statistics to estimate Activity Data which are not
consistent with emissions reported in the AERs of individual companies. This leads to high IEF but it
does not influence total emissions: this issue is under investigation.
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Figure 3.28

1.A.1.c Manufacture of Solid Fuels and Other Energy Industries, Gaseous Fuels: Implied Emission
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3.2.2 Manufacturing industries and construction (CRF Source Category 1.A.2.)

Category 1A2. includes emissions from combustion of fuels in manufacturing industries and
construction including fuel use of negublic electricity and heat generation (auto producers).
According to the guidelines, emissions from fuel combustion in coka plants are reported under
1.A.1.c. Austria reports emissions from onsite coke ovens of integrated iron and steel plants under
category 1.A.2.a. Some MS report emissions of blast furnace and coke oven gas combustion under
categories 1.A.1.a public elewity and heat production or 1.A.4 other sectors and some MS are
reporting emissions from refinery gas under 1.A.2. Emissions from category 1.A.2 are specified by the
sum of subsectors that correspond to the International Standard Industrial Classificztig
Economic Activities (ISIC, see listing below). Emissions from transport used by industry are reported
under category 1.A.3 Transport. Most countries report emissions arising fromoauffand other

mobile machinery used in industry (e.g. constroatimachinery) under category 1.A.2.g. Emissions
from nonrenergy fuel use (e.g. reducing agents used in blast furnaces or natural gas used for ammonia
production) should be reported under category 2 Industrial Processes.

The following enumeration shows tlerrespondence of 1A2 subcategories and ISIC Rev 3.1 codes:

1 A 2alron and Steel: ISIC Group 271 and Class 2731.

1 A 2 b Non-Ferrous Metals: ISIC Group 272 and Class 2732.

1 A 2 c Chemicals: ISIC Division 24.

1 A 2 d Pulp, Paper and Print: ISIC Divisions 21 and 22

1 A 2 e Food Processing, Beverages and Tobacco: ISIC Divisions 15 and 16.

1 A 2 f Non-metallic Minerals: ISIC Division 26

1 A 2 g Other manufacturing industries: I1SIC Divisions 17 to 20, 25, 28 to 37 and 45.

=A =4 =4 =4 4 -4 -4

The following table shows ¢éhshare of specific tier methods used for each 1.A.2 category emission
estimates. It can be seen that most countries use Tier 2 methodology for emission estimates.

Table 3.19  Share of Tier methods for 1.A.2 by type of reported method and method combinations.

Methods and method combinations Share of emissions which are estimated by the specific Tier method'
Cs 9.9%
T1 3.2%
T1,T2 7.5%
T1,T3 3.1%
T2 31.8%
T2,T3 7.2%
T3 2.3%
T1,T2,T3 13.3%
CST1 14.2%
CS,T1,T3 0.4%
Other combination 5.3%

Information about methodology used by countries for calculating emissions from category 1.A.2.g is
not included in submission files for specific fuels but only as overall methodology informgdible.
3.20shows all key categories in 1A2 and the share of higher tiers.
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Table 3.20 Key categories for sector 1.A.2.

kt CQ equivalert Trend Level Share of
Source category gas higher
1990 2020 1990 2020 Tiers [%]
1.A.2.a Iron and Steel: Gaseous Fuel&j 31933 18636 0 L L 99.86
9183 872 T L 0 99.15
1.A.2.a Iron and Steel: Liquid Fue®®)
113361 50941 T L L 99.95
1.A.2.a Iron and Steel: Solid FueJ)
3835 6874 T 0 L 95.72
1.A.2.b NorFerrous Metals: Gaseous Fue3®)
8066 1172 T L 0 92.43
1.A.2.b NorFerrous Metals: Solid Fuel€Q)
55475 42257 T L L 99.25
1.A.2.c Chemicals: Gaseous Fu€l&}j
40418 18714 T L L 92.74
1.A.2.c Chemicaltiquid Fuels CQ)
14761 7142 0 L L 99.96
1.A.2.c Chemicals: Solid FueRd)
13247 17903 T L L 92.06
1.A.2.d Pulp, Paper and Print: Gaseous Fue@)(
11544 1627 T L 0 84.21
1.A.2.d Pulp, Paper and Print: Liquid FU€i€)j
8503 2083 T L 0 94.89
1.A.2.d Pulp, Paper and Print: Solid Fue€l&j
1.A.2.e Food Processing, Beverages and Tobacco: G4 19432 31732 T L L 97.52
Fuels CQ)
1.A.2.e Food Processing, Beverages and Tobacco: 20540 2579 T L 0 62.90
Fuels CQ)
1.A.2.e Food Processing, Beverages and Tobacco: 12812 3564 T L 0 94.00
Fuels CQ)
27928 30278 T L L 98.69
1.A.2.f NoAametallic minerals: Gaseous FueS®)
45862 20479 T L L 94.87
1.A.2.f NoAmetallic minerals: Liquid Fuel€Q)
1432 15169 T 0 L 70.87
1.A.2.f Noametallic minerals: Other Fuel<CQ)
58631 15484 T L L 96.65
1.A.2.f NoAametallic minerals: Solid Fuel€Q)
1.A.2.g Other Manufacturing Industries and Constructi 92874 83694 T L L 08.87
Gaseous Fuel€JQ)
1.A.2.g Other Manufacturing Industries and Constructig 103954 46998 T L L 98.87
Liquid Fuels CQ)
1.A.2.g Other Manufacturing Industries and Constructi 92264 10487 T L L 98.87
Solid FuelsCQ)

In 2020, category 1.A.2ontributed to 444 95%t CQ equivalents of which 98.7% share belongs to
CQemissions, 0.8% tN,O emissions and 0.5% toH emissions.

Figure3.29 shows the emission trends within source category 1.A.2, which is dominat€@ldyom

category 1.A.2.g Other which contributes to totald® equivalents emissions by 33.5% followed by

1.A2.f Nonmetallic Minerals contributing by 18.4%, 1.A.2.a Iron and steel contributing by 16.2%,
1.A.2.c Chemicals by 16.1%, 1.A.2.e Food processing, beverages and tobacco by 8.6%, 1.A.2.d Pulp,
paper and print by 5% and 1.A.2.b Ni@mrous metals by 2%. SenMember States do not allocate
emissions to all subategories under 1.A.2., which is one reason for 1.A.2.g being the largest sub
category within 1.A.2. source category.
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Greece reports the rest of industrial sector emissions in category 1.A.2.f indteategory 1.A.2.g for

whole time series. Germany reports some fuels of subcategories 1-AR 2 e as included elsewhere
Ob20GFGA2Y 1S@ WL9QU YR NBLRNIA GKS aLISOAFTAO SYA
to 2020 Sweden makes exté& A S dzaS 2F O2y FARSYUGAlFf NBLER2NIAY3
sub-categories include emissions without providing detailed fuel specific emissions. However, all
Swedish confidential emissions are included in the total emissions of 1.A.2. eadéean included in

Y2 GKSNI F2aaArft FdzStaQ 2F GKS 9! Ay@Syiaz2Neo

Figure 3.29: 1.A.2. Manufacturing Industries and Construction: Total and CO2 emission trends
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Data displayed as dashed line refers to $keondary axis.

Table3-21 summarizes information by countries on GHG emissions@@demissions from 1.A.2
Manufacturing Industries and Constructiam 1990 and 2020. The highest shares on totaCk}
equivalents emissions (above the average share calculated g ldre Germany (26%), Italy (10%),
France (9.5%), Spain (9%), United Kingdom (9%), Poland (7%) and the Netherlands (6%). Together those
countries contribute to 76% of total emissions from 1.A.2.
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Table 3-21: 1.A.2. Manufacturing Industries and Construction:

contributions to total GHG and CO2 emissions

Member States, United Kingdom and Iceland

GHG emissions in kt CO2 .. :
. CO2 emissions in kt
Member State equivalents
1990 2020 1990 2020
Austria 9 845 10 550 9 763 10 411
Belgium 23 536 13073 23 388 12 937
Bulgaria 17 763 4010 17 664 3962
Croatia 5235 2394 5209 2 382
Cyprus 515 923 512 915
Czechia 47 113 10 244 46 824 10 132
Denmark 5580 3577 5511 3500
Estonia 3475 511 3 466 509
Finland 13 375 6 238 13192 6 079
France 65 165 42 187 64 591 41 589
Germany 186 767 116 388 185 165 115 337
Greece 9 405 4 454 9 338 4 406
Hungary 13 400 4973 13 364 4927
Ireland 4099 4521 4080 4500
Italy 92 278 45 856 90 772 44 879
Latvia 3971 660 3910 608
Lithuania 6 165 1187 6 108 1168
Luxembourg 6 266 1 096 6 250 1084
Malta 53 57 53 57
Netherlands 34 496 27 267 34 394 27 158
Poland 42 836 29 196 42 621 28 878
Portugal 9012 7 628 8 854 7 465
Romania 51 599 14 782 51 476 14 714
Slovakia 16 097 5933 16 027 5882
Slovenia 3097 1715 3 066 1690
Spain 45 286 40 211 44 933 39178
Sweden 10 818 6 074 10 657 5914
United Kingdom 77 397 39 252 76 967 38 867
EU-27+UK 804 645 444 955 798 156 439 129
Iceland 238 45 237 44
United Kingdom (KP) 77 474 39 329 77 044 38 945
EU-KP 804 960 445 078 798 470 439 250
Abbreviations explained in the Chapter o6Units and abbreviations§@

Note: The difference between EU-27+UK and EU-KP is not only Iceland but also the different geographical coverage of
the UK included in the EU-27+UK submission (GBE). The EU-27+UK numbers are the numbers submitted under
the UNFCCC and include the EU territory for the UK. The EU-KP numbers are the numbers submitted under the
Kyoto Protocol and include the Kyoto Protocol territory of the UK (GBK).

1.A.2. Manufacturing Industries ar€bnstruction is the fourth largest sector in the-EB accounting
for 16% of total GHG emissions from Energy sector in 2020. Between 1990 andC@beMissions
from 1.A.2. Manufacturing Industries and Construction declined by 45%. Decrease of tosbamis

is caused by decrease of fossil fuel consumption in category 1.A.2. Manufacturing Industries and
Construction.
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A shift from solid and liquid fuels to mainly natural gas took place and an increase of biG@ass
emissions by 118% and an increasetbeo fossil fuel<CQ emissions by 180% have been recorded in
2020 compared to 1990.

Between 1990 and 202@Q emissions were significantly reduced by Estonia (85%), Latvia (84%),
Luxembourg (83%), Iceland (82%), Lithuania (81%) and Czechia and Bu§ayiagmpared to the
level of CQ emissions in 1990. Only Austria, Cyprus, Ireland and Malta report emission increases.

The main reason for the decline of emissions in Latvia for 1990 to 2001 could be explained with
recession of Soviet Union and followingformations and reorganizations within Latvia after that.
Decrease of emissions in 2006 to 2008 were influenced by the features of national economy
development when ircountry industrial production already started to diminish due to increasing costs
of the production and dominance of imported products. Crisis in national economy in the second part
of 2008 also caused a significant decrease in total emissions. The main reasons for the large decline in
Czechia were the loss of markets and the energy sawifiavior of newly privatized enterprises,
following the political changes in the country in the early 1990s. Main reasons of the decline in
Romania were the transition to a market economy and the reduction of energy intensive activities. The
main reason fothe decline of emissions in Germany (38%) was the restructuring of the industry and
efficiency improvements after German reunification.

Table 3-22 provides information on countries recalculations @Q from 1.A.2. Manufacturing
Industries for 1990 and 2019 and explanations for the recalculations in absolute terms. The largest
recalculations in 1990 were reported by Romania, Estonia, Iceland and United Kingdom. The largest
recalculations in 2019 were reped by Iceland, United Kingdom and Romania. The reasons for year
2019 revisions are mostly changes in activity data/revised energy balances.

Table 3-22: 1.A.2. Manufacturing Industries and Construction: Recalculations in COz for 1990 and 2019 (difference
between latest submission and previous submission in kt of CO2 and percent)

1990 2019
kt CQ % kt CQ %

Explanations for 1990 Explanations for 2019

Revision of energy balance (mainl
92 kt from other fossil fuels, + 175
Austria - 122 1.2 from liquid fuels). Also:42 ktCQ
from solid fuels have ben reallocats
to category 2.C.1.

no explanation provided in Walloon region : reallocation d
the emissions from a gaz turbi
power plant from the sector “energ
industries" to the sector "Chemic
Belgium 313 14 372 2.8 industries" and correction of
mistake in some stationary moto
using biogas (the direq
measurements are now takinigito

account).
Bulgaria 22 0.0 16 0.4 no explanation provided
Croatia ) - ) -
Cyprus ) - 0.4 0.1
. updated activity data in Cz§
Czechia - 376 4.1

- balance

Revised estimates for combustion
gas/diesel oil in mobile sources ha
Denmark 149 2.8 -26 -0.7 | resulted in revised split betwee
stationary combustion and mobil
sources. Further details about th

138



1990 2019 . .
Explanations for 1990 Explanations for 2019
kt CQ % kt CQ %
background for the recalculation
included in the mobile combustio|
chapter.The gas oil reallocated fro
mobile sources to stationar|
combustion is +5678 TJ for 19
corresponding to +421 k€Q. For
2019, the recalculation is + 1126
corresponding to 83 ktorCQ. This
recalculation is split betwee
industrial  plants  (1A2) an
agricultural plants (1A4c).
Emissions were recalculated due| no explanation provided
using updated Joint Questionnai
dataset made by Statistics Eston
which is sent to Eurostat and If
. databases and taking into accou
Estonia -742 -18 -27 -3-6| the number and fuetonsmuption of
other mobile emission sources, su
as excavator, loeader, and road wd
machines in 1A2g.
Finland -54 -0.4 3 0.0
update of activity data
Revision of the treatment o€onsumption of solid fuels and natural g
France -578 -0.9 -3419 -7.2| linked to the decentralized production of electricity and heat between 2
and 2020 (transfer to 1Ala) and reallocation of part of the consumption
selfproduction to the tertiary sector (between 10 and 208%gr 19962020.
update of provisional 2019 energ
Germany - ) -1906 15 balance data with actual ones
Greece ) - ) -
Hungary -151 1.1 213 -0.3| no explanation provided
Ireland 14 0.0 -0 -0.0
Italy ) - 119 0.2
Latvia ) - 0.3 0.1
Lithuania ) - -1.9 -0.1
AD changes due to small revisions
Luxembourg 0.0 0.0 32 27 energy balance, error corrections fi
AD, methodology revision fd
injected biogas
Update in activity data (Fu
Malta ) - 1.4 3.1 consumption) /changes in Emissio|
factors/ changes in the methodolog
Final energy statistics and improv:
Netherlands -50 -0.1 -325 -1.2 allocation biogenic part of naturg
gas
Poland ) - 0.5 0.0
Portugal 1.2 0.0 24 0.3
no explanation provided "Recalculation are due to th
including of the activity data fron
reports monitoring of economi
operators under EU ETS scheme
the fuels (Other Bituminous Cosg
Romania -16 608 -24 -884 -6 Subbituminous Coal, Lignite, Co
Oven Coke, Refinery Gas, LP
Transport Diesel, Residual Fuel
Petroleum Coke, Heating and Oth
Gasoil and Natural Gas).
Slovakia ) - ) -
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1990

2019

ktCQ

%

kt CQ

%

Explanations for 1990

Explanations for 2019

Slovenia

9.4

0.3

29

17

Improved CEQ EF for natural gas
Improved AD (other fuels in 1A2c)

Spain

-831

- 2019 AD correction correspondi
to the use of natural gas i
combustion in boilers of less than
MWt

- Error correction due to omissio
regarding some FE faeveral fuelg
and point yearg
- Update of actual rate fo
"secondary zinc production" fro
2015 onwards
- Update of actual rate fo
"secondary aluminium production
for the year 2019
- The balance sheet has generat
movements in fuels. In addition, th
non-specific combustion emissig
factors for the balance rubrics we
completed in this 2022 edition.

Sweden

46

-135

Updated activity data and emissig
factors for nomroad mobile

machinery >560kW.

Revision of emission factor for o
plant

United Kingdom

-18 220

-8 661

Reallocation of 1A2a emissions to 2C1

EU27+UK

-35 886

-15 134

Iceland

-121

Fuel used in Off road machinery moved from 1A2 to 1A3

United
(KP)

Kingdom

-18 237

-8 726

see above

EUKP

-36 025

-15 231
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3.2.2.1 Iron and Steel (1.A.2.a)

This chapter provides information about European emission trend, Member States, United Kingdom
and Iceland contribution to the overall emission trend, activity data and emission factors used for
emission estimates by countries for category 1.A.2.a IronSted|.

Category 1.A.2.a (more specifical® emissions from use of gaseous, liquid and solid fuels) was
identified as a key category by level and trend and thus the following description focuses @y on
emissionsCQ emissions trend and activityath trends can be observed tigure3.30. Detailed data
related to countrieCQ emissions and percentage differences is depictethible3-23. CQ emissions

have almost 100% share on total emissions from 1.A.2.a. The strongsacod emissions (17%)
observed between 2009 and 2010 correlates with crude steel production which was higher by 24% in
2010. Between 1990 and 2020Q emissions decreased by 57%. Between 2019 and ZDQ0
emissions decreased by 10%.

Total CQ emissions fom 1.A.2.a amounted to 70 471 KIQ eq. in 2020. The trend of totalQ
emissions for 1990 to 2020 from category 1.A.2.a is depictdéignre3.30. Total CQ emissions
decreased by 57% since 1990, mainly due to improved efficiency of restructured iron and steel plants
and ongoing consequences of the economic crisis in 2009. T@akmissions decreased by 10%
between 2019 and 202@Q emissions from..A.2.a Iron and Steel accounted for 16% of 1.A.2. source
category. The share of liquid fuels 6@ emissions from 1.A.2.a decreased from 6% in 1990 to 1% in
2020. The share of solid fuels @Q emissions from 1.A.2.a was 72% in 2020 and 73% in 1980. Th
share of gaseous fuels @0Q emissions from 1.A.2.a increased from 21% in 1990 to 26% in 2020.

Almost all countries reported lower level 8Q emissions in 2020 compared to 1990 except Iceland.
Highest shares on total EKP emissions concern German@%e) followed by Italy (11%) and France

(8%). Most rapid decrease of emissions compared to 1990 can be observed for Latvia (100%), Ireland
(99%), Croatia (97%), Bulgaria (96%), Luxembourg (95%) Hungary (93%) and Romania (90%). Emissions
I NB NI LJ2 NidbSoBrurting) forlitHuahia and Malta.
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Figure 3.30: 1.A.2.a Iron and Steel: CO2 emissions and activity data trends
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Table 3-23: 1.A.2.a Iron and Steel: Member States, United Kingdom and Iceland contributions to CO2 emissions

CO2 Emissions in kt Sharein | o, onge 19902020 | Change 2019-2020 Emission
Member State E_U"_<P Method factor
Emissions Informa-
1990 2019 2020 i 2020 | Kt CO2 % kt CO2 % tion
Austria 2063 1831 1843 2.6% 214 -10% 17 1% TLT2 CS.D
Belgium 5 662 1234] 1239.04 18%| 4422 78% 5 0% T1,73 D,PS
Bulgaria 2705 121 115 0.2%| -2590 -96% -6 5% T2 Ccs
Croatia 1062 21 34 0.0%| 1029 -97% 7 -18% T1 D
Cyprus NO,IE 0 0 0.0% 0 ) o]  133% T1 D
Czechia 14 861 1688 1885 2.7%| 12975 -87% 198 12% TL,12 CS.D
Denmark 132 98 94 0.1% -38 -29% -5 5%| TLT2,T3 cs.D
Estonia NO 1 0 0.0% 0 ) 0 -51% T2 cs
Finland 2499 830 809 11%| -1690 -68% 21 -3% 13| csps
France 8518] 4882 5625 8.0%| -2894 -34% 743 15% T273] CSPS
Germany 35269| 36374] 32590 46.2%| -2 680 -8%|  -3784 -10% cs cs
Greece 447 9% 94 0.1% -353 79% 2 2% T2|  csps
Hungary 2490 193 173 0.2%| 2317 -93% 21 -11% TLT2 CS,D
Ireland 175 2 2 0.0% -173 -99% 0 0% T2 Ccs
ltaly 25255] 9827| 8004 11.4%| -17 251 -68%| -1823 -19% T2 cs
Lanvia 389 0 0 0.0% 389  -100% 0 16% T2 cs
Lithuania NO NO NO - - - - - NA NA
Luxembourg 5404 297 264 0.4%|  -5140 -95% -33 11%| TLT2T3 CSD
Malta NO NO NO - - - - - NA NA
Netherlands 5500| 4889 4150 5.9%|  -1449 -26% 739 -15% T2 cs
Poland 16247]  4537] 3710 5.3%| -12538 T7% -828 -18% TLT2 CSD
Portugal 373 94 98 0.1% 275 74% 4 4% 12| CRD.,PS
Romania 9242 848 890 13%| -8352 -90% 42 5%| TL,72,73] CS,D,PS
Slovakia 2682] 2442 2179 3.1% -503 -19% -263 11% T2 cs
Slovenia 423 218 197 0.3% 226 -53% 21 -10% TL,12 CS.D
Spain 8341] 5583 434l 6.2%| 4000 -48%| 1242 22%| T1,72,13] CS.D,PS
Sweden 1705 1569 1197 L% -508 -30% 371 -24% T2 Cs
United Kingdom 3585 1010 933 13%| -2652 74% 77 8% T2 Cs
EU-27+UK 155130] 78708] 70471 100%| -84 658 -55%|  -8236 -10% : -
Iceland 0 2 1 0.0% 1 260% 0 27% T1 D
United Kingdom (KP) 3585 1010 933 13%| 2652 74% 77 8% T2 Cs
EU-KP 155130] 78709] 70473 100%| -84 657 55%| -8 237 -10% : -

Malta includes emissions under 1.A.2.g.
Abbreviations explained in thebd.ChParpetseern téelddn iniest haondds aabnbdr eevmi astsiioonns
refer to the last inventory year.

1.A.2.alron and Steel - Liquid Fuels ( CO,)

CQ emissions from the use of liquid fuels in category 1.A.2.a amounted 872 kt in 2020-kd?.€Q
emissions decreasedmpared to the year 1990 by 90% and compared to 2019 by 21%. This category
corresponds to 1.2% share on tofaD equivalent emissions from category 1.A.2. Fuel consumption
decreased by 91% compared to 1990.

Detailed data related to the EKIP submissiong@depicted inTable3-24. Czechia, Estonia, Hungary,
LNBfFYRZ [FOG@AFY [AGKdzZ yAFZ al il FYR bSGOKSNILY
Member States and Iceland use for emission estimates Tier 1 mekbgy, the rest of countries use

higher tiers or combination of tiers (as it is calculated in chapter 3.2.1 approximately 99%Kéf EU
emissions were calculated by using higher Tier methods or combination of methods in category 1.A.2.a

¢ Liquid Fuels CQ)). All countries reported lower level of emissions in 2020 than in 1990 (except of
Iceland, but it should be noted that the share of Iceland on totaKPLemissions is only 0.1%).
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Table 3-24: 1.A.2.a Iron and Steel, liquid fuels: Member States, United Kingdom and Iceland contributions to CO2
emissions

CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i
Austria 76 5 7 0.8% -69 -91% 2 39% T2 CS
Belgium 885 14 12.56 1.4% -872 -99% -1 -10% T1,T3 D,PS
Bulgaria 37 1 1 0.1% -37 -99% 0 -4% NA NA
Croatia 208 4 4 0.5% -204 -98% 0 0% T1 D
Cyprus IE 0 0 0.0% 0 b 0 133% T1 D
Czechia 427 NO NO - -427 -100% - - NA NA
Denmark 21 2 2 0.3% -19 -89% 0 7% T1,T2 CS,D
Estonia NO NO NO - - - - - NA NA
Finland 305 21 20 2.3% -285 -93% -1 -6% T3 (O]
France 1455 181 166 19.1% -1 289 -89% -15 -8% T2,T3 CS,PS
Germany 916 16 14 1.5% -902 -99% -2 -16% CS CS
Greece 447 30 28 3.3% -419 -94% -1 -5% T2 PS
Hungary 553 NO NO - -553 -100% - - NA NA
Ireland 16 NO NO - -16 -100% - - NA NA
Italy 156 6 2 0.2% -154 -99% -4 -69% T2 CS
Latvia 92 NO NO - -92 -100% - - NA NA
Lithuania NO NO NO - - - - - NA NA
Luxembourg 48 4 3 0.4% -45 -93% 0 -9% T1,T3 CS,D
Malta NO NO NO - - - - - NA NA
Netherlands 19 NO NO - -19 -100% - - NA NA
Poland 870 17 14 1.6% -857 -98% -3 -20% T1,T2 CS,D
Portugal 109 0 0 0.0% -109 -100% 0 34% T2| CR,D,PS
Romania NO 1 1 0.1% 1 b 1 96%| T1,72,T3| CS,D,PS
Slovakia 164 2 1 0.1% -163 -99% 0 -29% T2 CS
Slovenia 54 4 2 0.3% -52 -96% -2 -42% T1 D
Spain 1070 140 80 9.1% -990 -93% -60 -43%| T1,1T2,T3| CS,D,PS
Sweden 831 610 454 51.9% -377 -45% -156 -26% T2 CS
United Kingdom 421 50 60 6.9% -361 -86% 10 20% T2 CS
EU-27+UK 9183 1107 872 100% -8 311 -91% -235 -21% - -
Iceland 0 2 1 0.1% 1 260% 0 -27% T1 D
United Kingdom (KP) 421 50 60 6.9% -361 -86% 10 20% T2 CS
EU-KP 9183 1109 873 100% -8 310 -90% -235 -21% - -
Cyprus reports an o601 E6 for liquid fuels (included in 1.A.2.Db).
Abbreviations explained in the Chapter 6Uni t sionéantar infornétiorevi ati ons

refer to the last inventory year.

Figure 3.31 shows CQ emissions trend as well as the share of the countries with the highest
contribution to the totalCQ emissions. It can be seen that the highest shares on @@akmissions
(above the average share calculated forlR) correspond to Sweden (52%), Frai®8o), Spain (9%)
and United Kingdom (7%), which together represent 87% share dtPEbiissions.
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Figure 3.31: 1.A.2.a Iron and Steel, Liquid fuels: Emission trend and share for CO2
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Figure3.32 showsCQ implied emission factor CQ IEF) calculated from EKP submissions for 1990
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for those years. The BCQ IEF equaled 75.14 t/TJ in 2020 excluding Sweden.

Figure 3.32: 1.A.2.a Iron and Steel, Liquid fuels: Implied Emission Factors for COz (in t/TJ)
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Note: The EU IEF for CO, emissions of category 1.A.2.a. liquid fuels displayed in this graph does not include data from

SWE due to reported confidential data.
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Figure3.33 shows comparison d£Q IEF used by countries for emission estimates in 1990 and 2020.
C2NJ GKS &8SIFNJHnunX { 6SRSyYy NIBLR NICAIEFiOnbtdepictadn R G |
Figure3.33.

Figure 3.33: 1.A.2.a Iron and Steel, Liquid fuels: Implied Emission Factors for CO2 by Member States and Iceland
(in /TJ)

IEF, 1A2a Liquid Fuels CO2
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1.A.2.alron and Steel - Solid Fuels ( COy)

CQ emissions from the use of solid fuels in category 1.A.2.a amounted 50 941 kt in 2020Ké&Y. EU

CQ emissions decreased compared to year 1990 by 55% and decreased compared to 2019 by 13%.
This category represents 72% of toad equivalent emissions fromategory 1.A.2. Fuel consumption
decreased by 60% compared to 1990.

Detailed data related to the EKIP submissions are depictedTiable3-25. Cyprus, Demark, Estonia,
DNBSOSs LNBtlIyRS [FGBALFET [AGKdzZ yAlI'YT [dzESYO62dzNAX
(not occurring). Two Member States use Tier 1 methodology for emission estimates, the rest of the
Member States use higher tiers or combioa of tiers (as it is calculated in chapter 3.2.1
approximately 99.9% of EKIP emissions were calculated by using higher Tier methods or combination

of methods in category 1.A.2.@ Solid Fuels CQ)). All Member States reported lower level of
emissionsn 2020 than in 1990.
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Table 3-25: 1.A.2.a Iron and Steel, solid fuels: Member States, United Kingdom and Iceland contributions to CO2

emissions
CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i
Austria 1337 679 770 1.5% -566 -42% 91 13% T2 CS
Belgium 3284 18 15.46 0.0% -3 268 -100% -3 -15% T3 PS
Bulgaria 1631 0 0 0.0% -1 631 -100% 0 -48% NA NA
Croatia 625 6 4 0.0% -622 -99% -2 -36% T1 D
Cyprus NO NO NO - - - - - NA NA
Czechia 13 709 1239 1425 2.8% -12 284 -90% 186 15% T2 CS,D
Denmark 5 NO NO - -5 -100% - - NA NA
Estonia NO NO NO - - - - - NA NA
Finland 2084 481 449 0.9% -1635 -78% -32 -71% T3 CS,PS
France 4271 1839 2 757 5.4% -1514 -35% 918 50% T2,T3 CS,PS
Germany 29912 33421 29 561 58.0% -351 -1% -3 860 -12% CS CS
Greece NO NO NO - - - - - NA NA
Hungary 625 64 46 0.1% -579 -93% -18 -27% T1,T2 CS,D
Ireland 115 NO NO - -115 -100% - - NA NA
Italy 20 762 5 898 4 253 8.3% -16 509 -80% -1 646 -28% T2 CS
Latvia NO NO NO - - - - - NA NA
Lithuania NO NO NO - - - - - NA NA
Luxembourg 4 959 NO NO - -4 959 -100% - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 4913 4 238 3527 6.9% -1 385 -28% -711 -17% T2 CS
Poland 11 870 3344 2 509 4.9% -9 361 -79% -835 -25% T1,T2 CS,D
Portugal 264 NO NO - -264 -100% - - NA NA
Romania 2578 75 182 0.4% -2 395 -93% 108 145% T1,T2 CS,D
Slovakia 2 296 2 280 2024 4.0% -273 -12% -256 -11% T2 CS
Slovenia 57 27 21 0.0% -36 -64% -6 -22% T1 D
Spain 6 475 3747 2761 5.4% -3714 -57% -987 -26%| T1,T2,T3 CS,PS
Sweden 849 795 558 1.1% -291 -34% -237 -30% T2 CS
United Kingdom 741 85 79 0.2% -662 -89% -6 -7% T2 CS
EU-27+UK 113 361 58 236 50 941 100% -62 420 -55% -7 295 -13% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 741 85 79 0.2% -662 -89% -6 -7% T2 CS
EU-KP 113 361 58 236 50 941 100% -62 420 -55% -7 295 -13% - -
Abbreviations expl ained aibnbrtetve a@h aamtsédbr. FPUreistemnt @andd met hods

refer to the last inventory year.

Figure 3.34 shows CQ emissions trend as well as theah of the countries with the highest
contribution to the totalCQ emissions. It can be seen that the highest shares on @@akmissions
(above the average share calculated for-iER) correspond to Germany (58%), ltaly (8%) and

Netherlands (7%), whidiogether represent 73% share of P emissions.

and
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Figure 3.34: 1.A.2.a Iron and Steel, solid fuels: Emission trend and share for CO2
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Figure3.35shows implied emission factoCQ IEF) calculated from EKP submissions for 192020.

It can be seen thaCQ IEF fluctuate during the whole time series. Lowe&} IEF was calculated for

year 2011 and since tha&Q IEF has increasing but still fluctuating trend. The main reason for the
increase intheCQL 9C 06S06SSY HAamMH | YR C@emissions: Bor theelyéalsQd RS
0KS &aKI NB @Jemibshmdiflthg EGalNBSF A SR FNRY om: €8 nmx:3I |
IEF was one of the highest reported, increasing from 155.17 t/TJ in 2012 to 158.47 t/TJ i@@013.

IEF equalled to 119.00 t/TJ in 2020.

Figure 3.35: 1.A.2.a Iron and Steel, Solid fuels: Implied Emission Factors for CO2 (in t/TJ)
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Figure3.36 shows comparison o£Q IEF used by Member States, United Kingdom and Iceland for
emission estimates in 1990 and 2020. The high variation o€tBdEFs across MS is due to usage of
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derived coal gases which have significant lower (coke oven gas) or higher carbon contentrfidast fu
gas) than coal.

Figure 3.36: 1.A.2.a Iron and Steel, Solid fuels: Implied Emission Factors for CO2 by Member States and Iceland
(in /TJ)
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1.A.2.alron and Steel - Gaseous Fuels ( COy)

CQ emissions from the use of gaseous fuels in category 1.A.2.a amouni&®61& in 2020 for EU

KP.CQ emissions decreased compared to year 1990 by 42% and decreased compared to 2019 by 4%.
This category represents 26% of tofad equivalent emissions fra category 1.A.2. Fuel consumption
decreased by 44% compared to 1990.

Detailed data related to the EKIP submissions are depictedTiable3-26. Cyprus, Lithuania, Malta

YR LOSflFYR NBLR2NI SYAdaarazya Fa WbhQ o6y2d 200dzN
estimates, the rest of countries use higher tiers or combinatiotien$ (as it is calculated in chapter

3.2.1 approximately 99.8% of B{P emissions were calculated by using higher Tier methods or
combination of methods in category 1.A.z,aaseous FuelsGQ)). Austria, Finland, France, Spain

and Sweden report highdgvel of emissions in 2020 than in 1990. Highest increase of emissions (638%)

is observed for Sweden with a 1% share on totaKPUemissions in 2020.
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Table 3-26: 1.A.2.a Iron and Steel, gaseous fuels: Member States, United Kingdom and Iceland contributions to

CO2 emissions

CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i
Austria 650 1147 1071 5.7% 421 65% -76 -7% T2 CS
Belgium 1493 1197 1205.81 6.5% -287 -19% 9 1% T1,T3 D,PS
Bulgaria 1037 120 114 0.6% -923 -89% -6 -5% T2 CS
Croatia 229 32 26 0.1% -202 -88% -5 -17% T1 D
Cyprus NO NO NO - - - - - NA NA
Czechia 724 449 461 2.5% -264 -36% 12 3% T2 CS
Denmark 106 96 91 0.5% -15 -14% -5 -5% T3 CS
Estonia NO 1 0 0.0% 0 b 0 -51% T2 CS
Finland 110 328 340 1.8% 230 210% 12 4% T3 CS
France 2784 2 849 2 686 14.4% -98 -4% -164 -6% T2,T3 CS,PS
Germany 4 442 2937 3015 16.2% -1 426 -32% 78 3% CS CS
Greece NO 66 66 0.4% 66 1] 0 0% T2 CS
Hungary 1312 129 126 0.7% -1186 -90% -3 -2% T2 Cs
Ireland 44 2 2 0.0% -41 -95% 0 0% T2 CS
Italy 4 338 3923 3750 20.1% -588 -14% -173 -4% T2 CS
Latvia 236 0 0 0.0% -235 -100% 0 16% T2 CS
Lithuania NO NO NO - - - - - NA NA
Luxembourg 397 293 260 1.4% -137 -34% -33 -11% T2 Cs
Malta NO NO NO - - - - - NA NA
Netherlands 667 651 622 3.3% -45 -7% -29 -4% T2 CS
Poland 2924 1176 1186 6.4% -1737 -59% 10 1% T2 CS
Portugal NO 94 98 0.5% 98 b 4 4% T2| CR,D,PS
Romania 6 665 769 705 3.8% -5 960 -89% -64 -8% T2,T3 CS,PS
Slovakia 221 161 154 0.8% -67 -30% -7 -4% T2 CS
Slovenia 312 188 174 0.9% -138 -44% -14 -7% T2 CS
Spain 796 1695 1500 8.1% 704 88% -195 -12% T2,T3 CS,PS
Sweden 25 164 186 1.0% 161 638% 22 13% T2 CS
United Kingdom 2423 875 794 4.3% -1 630 -67% -81 -9% T2 CS
EU-27+UK 31933 19 344 18 636 100% -13 297 -42% -708 -4% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 2 423 875 794 4.3% -1 630 -67% -81 -9% T2 CS
EU-KP 31933 19 344 18 636 100%| -13 297 -42% -708 -4% - -
Abbreviations explained in the Chapter 6éUnits and abbrevi

refer to the last inventory year.

ations

Figure3.37 showsCQ emissions trend as well as the share of countries with the highest contribution

to the total CQ emissions. It can be seen that the highest shares on ©@lemissions (above the

average share calculated for BKIP) correspond to ltaly (20%), Germany (16%), France (14%), Spain
(8%), Belgium (7%), Poland (6%), Austria (6%) and United Kingdom (4%) which together represent 82%
share of ELKP emissions.
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Figure 3.37: 1.A.2.a Iron and Steel, Gaseous fuels: Emission trend and share for CO2
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Figure3.38 shows implied emission factoCQ IEF) calculated from EKP submissions for 192020.
It can be seen that th€Q IEF is fluctuating. The strong increase from 2011 to 2013 is caused by strong
increase of Romania IEF in these years. Since ZIQGEF has slightly decreasing trer@Q IEF

equalledto 56.30 t/TJ in 2020.

lumped to ‘other'.

Countries are sorted by their contribution to
the value for the last year in the NGis. The
respective top 10 countries are displayed. The
other 15 reporting countries with data are

20220511 - UID: 099E430F-4064-487B-8CAC-AFIB0B204390. Submission from 20220508

Figure 3.38: 1.A.2.a Iron and Steel, Gaseous fuels: Implied Emission Factors for COz (in t/TJ)
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Figure3.39 shows comparisownf implied emission factors@Q IEFs) used by countries for emission
estimates in 1990 and 2020. No significant differences betw&en|EF used by EKIP are not
occurring aglso no significant differences betwe@® IEF used in 1990 and 2020 are occurring.
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Figure3.39: 1.A.2.a Iron and Steel, Gaseous fuels: Implied Emission Fact6@ byr Member States, United Kingdom and
Iceland (in t/TJ)
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3.2.2.2 Non-Ferrous Metals (1.A.2.b)

This chapter provides information about European emission trend, Member States, United Kingdom
and Iceland contribution to the overall emission trend, activity data and emission factors used for
emission estimates by countries for category 1.A.2.b-Renous Metals.

TotalCQ emissions from 1.A.2.b amounted to 9 1453® eq. in 2020. The trend of total emissions
for 1990 to 2020 from category 1.A.2.b is depictedrigure3.40. TotalCQ emissions decreased by
44% since 1990 and decreased by 9% between 2019 and 2020CTotahissions from 1.A.2.b Nen
Ferrous Metals accounted for 2% of 1.A.2. source category.

Figure3.40shows the emission trend within the category 1.A.2.b, which is dominat&@{bgmissions
from gaseous fuels in 2020. The share of liquid fuel€@nemissions from 1.A.2.b dezased from
27% in 1990 to 12% in 2020. The share of solid fuelS@memissions from 1.A.2.b decreased from
49% in 1990 to 13% in 2020. The share of gaseous fu€l®©amissions from 1.A.2.b increased from
23% in 1990 to 75% in 2020.
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Figure 3.40: 1.A.2.b Non-ferrous Metals: CO2 emissions and activity data trends
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Data displayed as dashed line refers to the secondary axis.

Detailed data related to the EKIP submissions are depictedTiable3-27. Denmark, Lithuania, Malta

YR t 2NIdAal ¢ NELRZ2 NI SYAZRNMAPVAEQLl aA WOh®R IR 28T 23000K
emissions from noffierrous metals are included in 1.A.2.g Other. Nine Member States reported
increase ofCQ emissions compared to level of emissions in 1990. The highest increaS& of

emissions was reported Byomania (338%), with a 3.9% share on totaKEEUemissions in 2020.
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Table.3-27: 1.A.2.b Non-ferrous Metals: Member States, United Kingdom and Iceland contributions to CO2

emissions
CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_U'KP Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i
Austria 132 301 263 2.9% 131 99% -38 -13% T1,T2 CS,D
Belgium 629 428 397.03 4.3% -232 -37% -31 -7% T1 D
Bulgaria 299 251 249 2.7% -50 -17% -2 -1% T1,T2 CS,D
Croatia 17 27 26 0.3% 8 49% -1 -5% T1 D
Cyprus 5 2 3 0.0% -2 -33% 1 53% T1 D
Czechia 102 148 142 1.6% 40 40% -6 -4% T1,T2 CS,D
Denmark NO NO NO - - - - - NA NA
Estonia NO 1 1 0.0% 1 b 0 25% T2 CS
Finland 338 105 100 1.1% -238 -71% -6 -5% T3 CS,D
France 2 473 1053 1081 11.8% -1 392 -56% 28 3% T2,T3 CS,PS
Germany 1377 133 128 1.4% -1 248 -91% -5 -4% CS CS
Greece 582 358 335 3.7% -247 -42% -22 -6% T2 CS,PS
Hungary 297 180 152 1.7% -145 -49% -28 -16% T2 CS
Ireland 809 1360 1334 14.6% 526 65% -26 -2%| T1,T2,T3 CS,D
Italy 735 1114 1036 11.3% 301 41% -78 -71% T2 CS
Latvia NO 1 1 0.0% 1 b -1 -44% T2 CS
Lithuania NO NO NO - - - - - NA NA
Luxembourg 28 47 43 0.5% 15 52% -4 -9% T2 CS
Malta NO NO NO - - - - - NA NA
Netherlands 214 160 128 1.4% -86 -40% -32 -20% T2 CS
Poland 1053 1330 1067 11.7% 14 1% -263 -20% T1,T2 CS,D
Portugal NO,IE NO,IE NO,IE - - - - - NA NA
Romania 81 365 353 3.9% 273 338% -11 -3%| T1,T2,T3| CS,D,PS
Slovakia 1256 99 95 1.0% -1161 -92% -4 -4% T2 CS
Slovenia 440 101 119 1.3% -321 -73% 18 18% T1,T2 CS,D
Spain 1192 1631 1 346 14.7% 154 13% -285 -17%| T1,12,T3| CS,D,PS
Sweden 128 111 107 1.2% -21 -16% -4 -4% T2 CS
United Kingdom 4 317 701 638 7.0% -3 679 -85% -63 -9% T2 CS
EU-27+UK 16 502 10 008 9 145 100% -7 357 -45% -863 -9% - -
Iceland 14 8 6 0.1% -7 -55% -2 -27% T1 D
United Kingdom (KP) 4 317 701 638 7.0% -3 679 -85% -63 -9% T2 CS
EU-KP 16 516 10 017 9 151 100% -7 364 -45% -865 -9% - -

Malta and Pprtuga[ include emissions under 1.A.2.g. o o ] 3 o ]
'00NBUJALIUARZ2YaAa SELXFTAYSR AY UKS [/ KIFILWUSN W yAua YR | odahemeiA I GUAZ2Yy a Q¢
inventory year.

1.A.2.b Non-Ferrous Metals - Liquid Fuels ( COy)

CQ emissiors from the use of liquid fuels in category 1.A.2.b amounted 1 098 kt in 2020 fKPEU

CQ emissions decreased compared to year 1990 by 75% and compared to 2019 increased by 4%.
Category has 0.2% share on to@D equivalent emissions from category 1.ARuel consumption
decreased by 77% compared to 1990. The category was not identified as a key category for this
submission but it was identified in previous submissions and thus the description of the category is still
included in the reporting.

Detaileddata related to the EXKP submissions are depictedTiable3-28. Czechia, Denmark, Estonia,

Hungary, Latvia, Lithuania, Luxemburg, Malta and Netherlad&slLJ2 NIi SYAaaAiz2ya | a
200dzNNAY IO P t 2NIldzaAlf NBLRNLIA SYAaarzya a WLI9Q
use Tier 1 methodology for emission estimates (approximately 92%- KHinissions were calculated

by using higher Tier metlis or combination of methods in category 1.A.2.biquid Fuels CQ)). All

Member States reported lower level of emissions in 2020 than in 1990 (except Italy).
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Table 3-28: 1.A.2.b Non-ferrous Metals, liquid fuels: Member States, United Kingdom and Iceland contributions to
CO:2 emissions

CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % e
Austria 35 8 8 0.7% -27 -76% 0 2% T2 CS
Belgium 220 38 37.09 3.4% -183 -83% -1 -2% T1 D
Bulgaria 199 49 40 3.7% -159 -80% -9 -18% T1 D
Croatia 17 3 3 0.2% -14 -84% 0 0% T1 D
Cyprus 5 2 3 0.3% -2 -33% 1 53% T1 D
Czechia 3 NO NO - -3 -100% - - NA NA
Denmark NO NO NO - - - - - NA NA
Estonia NO NO NO - - - - - NA NA
Finland 174 78 71 6.4% -103 -59% -7 -10% T3 CS
France 770 279 358 32.4% -413 -54% 78 28% T2,T3 CS,PS
Germany 144 82 79 7.2% -64 -45% -2 -3% CS CS
Greece 582 22 20 1.8% -562 -97% -3 -11% T2 PS
Hungary 202 NO NO - -202 -100% - - NA NA
Ireland 766 32 27 2.5% -739 -96% -4 -13% T1,T3 CS,D
Italy 18 33 34 3.1% 16 92% 1 4% T2 CS
Latvia NO NO NO - - - - - NA NA
Lithuania NO NO NO - - - - - NA NA
Luxembourg 15 NO NO - -15 -100% - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands NO NO NO - - - - - NA NA
Poland 62 40 36 3.2% -27 -43% -4 -11% T1,T2 CS,D
Portugal IE IE IE - - - - - NA NA
Romania IE 3 1 0.1% 1 b -2 -63% T1,T2 CS,D
Slovakia 23 4 3 0.3% -20 -87% -1 -14% T2 CS
Slovenia 120 4 3 0.3% -118 -98% -1 -20% T1 D
Spain 931 287 282 25.5% -649 -70% -5 -2%| T1,72,T3| CS,D,PS
Sweden 110 94 91 8.2% -19 -17% -3 -3% T2 CS
United Kingdom 131 2 2 0.2% -130 -99% 0 -17% T2 CS
EU-27+UK 4 529 1059 1098 99% -3431 -76% 39 4% - -
Iceland 14 8 6 0.6% -7 -55% -2 -27% T1 D
United Kingdom (KP) 131 2 2 0.2% -130 -99% 0 -17% T2 CS
EU-KP 4543 1 067 1 105 100% -3438 -76% 37 3% - -

Portugal includes emissions under 1.A.2.g. Romania includes emissions under 1.A.2.a from 1990 to 2017 (except 2007).
Abbreviations expl ained aibnbrtelve aG@Gh amtsédbr. FPUreistemmt @mdd met hods and er
refer to the last inventory year.

Figure3.41 showsCQ emissions trend as well as the share of the Member States with the highest
contribution to the totalCQ emissions. It can be seen that the highest shares on @@akmissions
(above the average share calculated forER) correspond to France (32%xi8§26%), Sweden (8%),
Germany (7%) and Finland (6%) which together represent 80% sharekéf Etdissions.
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Figure 3.41: 1.A.2.b Non-ferrous Metals, liquid fuels: Emission trend and share for CO2
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Figure3.42 showsCQ implied emission factor CQ IEF) calculated from EKP submissions for 1990
2020. It can be seen th&Q IEF fluctuated at the beginning of the time series and since 2013 shows
major fluctuations. The peak in the 2015 implied emission factor, as presented in the figure below,
occuss because Sweden reported activity data as confider@i@|EF equalled to 81.74 t/TJ in 2020.

Figure 3.42: 1.A.2.b Non-ferrous Metals, liquid fuels: Implied Emission Factors for COz2 (in t/TJ)
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Figure3.43 shows comparison d£Q IEF used by countries for emission estimates in 1990 and 2020.
Particularly higher implie€Q emission factors are due to the use of petroleum coke, which has
significantly higher carbon content than liquid oil products.
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Figure3.43: 1.A.2.b Nofferrous Metals, liquid fuels: Implied Emission Factor€@by Member States, United Kingdom and
Iceland (in t/TJ)
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1.A.2.b Non-Ferrous Metals - Solid Fuels ( COy)

CQ emissions from the use of solid fuels in category 1.A.2.b amountet2 kt in 2020 for EKP.

CQ emissions decreased compared to year 1990 by 85% and compared to 2019 decreased by 22%.
Category has 0.3% share on to@D equivalent emissions from categy 1.A.2. Fuel consumption
decreased by 60% compared to 1990.

Detailed data related to the EKIP submissions are depictedliable3-29. Twelve membestates and
LOStFYR NBLRNI SYAaairzya a WYWbhQ oy2i 200dzZNNAy 3
WL9Q O6AYyOfdzZRSR St aASUgKSNBOU® . St IAdzyY dzaSa ¢ASNI wm
countries use higher tiers or combination of 8das it is calculated in chapter 3.2.1 approximately 93%

of EUKP emissions were calculated by using higher Tier methods or combination of methods in
category 1.A.2.lg Solid FuelsCQ)). All Member States reported lower level of emissions in 2020 than

in 1990 (except Bulgaria with an 8% share on totaKIPLemissions in subcategory 1.A2.b solid fuels

in 2020).
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Table 3-29: 1.A.2.b Non-ferrous Metals, solid fuels: Member States, United Kingdom and Iceland contributions to
CO:2 emissions

CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i
Austria 22 13 13 1.1% -9 -41% 0 -2% T2 CS
Belgium 147 98 88.70 7.6% -59 -40% -10 -10% T1 D
Bulgaria 76 89 93 7.9% 16 21% 3 4% T1,T2 CS,D
Croatia 0 NO NO - 0 -100% - - NA NA
Cyprus NO NO NO - - - - - NA NA
Czechia 46 15 15 1.3% -31 -67% 0 1% T2 CS,D
Denmark NO NO NO - - - - - NA NA
Estonia NO NO NO - - - - - NA NA
Finland 155 24 26 2.2% -129 -83% 2 % T3 CS
France 954 2 2 0.2% -952 -100% 0 -11% T2,T3 CS,PS
Germany 1233 52 49 4.2% -1184 -96% -3 -6% CS CS
Greece IE IE IE - - - - - NA NA
Hungary 9 NO NO - -9 -100% - - NA NA
Ireland 4 NO NO - -4 -100% - - NA NA
Italy 152 122 61 5.2% -90 -60% -61 -50% T2 CS
Latvia NO 0 NO - - - 0 -100% NA NA
Lithuania NO NO NO - - - - - NA NA
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 0 NO NO - 0 -100% - - NA NA
Poland 673 849 606 51.7% -67 -10% -243 -29% T1,T2 CS,D
Portugal IE IE IE - - - - - NA NA
Romania 81 IE IE - -81 -100% - - NA NA
Slovakia 798 28 24 2.1% -774 -97% -4 -14% T2 CS
Slovenia 154 5 7 0.6% -148 -96% 1 20% T1,T2 CS,D
Spain 188 109 98 8.4% -89 -48% -11 -10% T1,T2 CS,D
Sweden 7 NO NO - -7 -100% - - NA NA
United Kingdom 3 366 95 90 7.6% -3 276 -97% -5 -5% T2 CS
EU-27+UK 8 066 1503 1172 100% -6 894 -85% -330 -22% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 3 366 95 90 7.6% -3 276 -97% -5 -5% T2 CS
EU-KP 8 066 1503 1172 100% -6 894 -85% -330 -22% - -

Portugal includes emissions under 1.A.2.g. From 1991, Romania includes emissions under 1.A.2.a.

Greece includes emissions in the Industrial processes sector (as non-energy use of fuels).

Abbreviations explained inthe Chapt er o6Units and abbreviationso. Presented met h
refer to the last inventory year.

Figure3.44 showsCQ emissions trend as well as the share of countries with the highest contribution to
the total CQ emissions. It can be seen that the highest share on @©@kmissions (above the akege

share calculated for EKIP) has Poland (52%), Sweden (8%) and Bulgaria (8%) which together have 68%
share on ELKP emissions.

The reason for the strong decrease of the emissions since 2013 is the reallocation of the UK power
plant emissions to the séar 1.A.1.a.
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Figure3.44: 1.A.2.bNonferrousMetals, solid fuelsEEmission trend and shafer CQ
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2020. Since the beginning of the time series, @@ IEF had relatively decreasing trend. In 203

IEF increased rapidly. The reason for the increase ofd@elEF in 2013 is the reallocation of the UK
power plant as the UKEF is lower than the EU average the declining weight of the UK in EU emissions
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leads to an increase in the IEF of the EQ.IEFequalled to 97.11 t/TJ in 2020.

Figure 3.45: 1.A.2.b Non-ferrous Metals, solid fuels: Implied Emission Factors for COz2 (in t/TJ)

Figure3.46 shows comparison dQ IEF used by countries for emission estimates in 1990 and 2020.
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Figure 3.46: 1.A.2.b Non-ferrous Metals, solid fuels: Implied Emission Factors for CO2 by Member States, United
Kingdom and Iceland (in t/TJ)
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1.A.2.b Non-Ferrous Metals - Gaseous Fuels ( COy)

CQ emissions from the use of gaseous fuels in category 1.A.2.b amounted 6 874 kt in 202&fr EU

CQ emissions increased compared to year 1990 by 79% and compared to year 2019 decreased by less
than 8%. This category represents 1.5% share on @Bakqguivalent emissions from category 1.A.2.

Fuel consumption increased by 70% compared to 1990.

Detailed data related to the EKIP submissions are depictedliable3-30. Cyprus, Denmark, Lithuania,

albtdlr YR LOSflIYR NBLRNI SYAaaAiazya Fa WbhQ o6yz2i
WL9Q O6AYOf dZRSR St aS6KSNBOD® C2NJ DSNX¥IFyes SYA&AAZY
in 1.A.2.gO0ther. Two Member States use for emission estimates Tier 1 methodology, the rest of
countries use higher tiers or combination of tiers (as it is calculated in chapter 3.2.1 approximately 96%

of EUKP emissions were calculated by using higher Tier metbod®mbination of methods in

category 1.A.2.lg Gaseous FuelgJQ)). Five countries reported lower level of emissions in 2020 than

in 1990. Most rapid increase of emissions was reported by Ireland (3289%); Ireland has also the highest
share on totalCQ emissions from 1.A.2.HGaseous FuelGQ).
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Table 3-30: 1.A.2.b Non-ferrous Metals, Gaseous fuels: Member States, United Kingdom and Iceland
contributions to CO2 emissions

CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % e
Austria 75 278 241 3.5% 166 221% -38 -13% T2 CS
Belgium 261 292 271.23 3.9% 10 4% -21 -7% T1 D
Bulgaria 23 112 116 1.7% 93 396% 4 3% T2 CS
Croatia NO 24 23 0.3% 23 b -1 -6% T1 D
Cyprus NO NO NO - - - - - NA NA
Czechia 53 133 127 1.9% 74 140% -6 -4% T2 CS
Denmark NO NO NO - - - - - NA NA
Estonia NO 1 1 0.0% 1 b 0 25% T2 CS
Finland NO 3 3 0.0% 3 b 0 -2% T3 CS
France 748 771 721 10.5% -27 -4% -50 -6% T2,T3 CS,PS
Germany IE IE IE - - - - - NA NA
Greece NO 335 315 4.6% 315 b -20 -6% T2 CS
Hungary 86 180 152 2.2% 66 76% -28 -16% T2 CS
Ireland 39 1328 1307 19.0% 1268 3289% -21 -2% T2 CS
Italy 566 959 941 13.7% 375 66% -18 -2% T2 CS
Latvia NO 1 1 0.0% 1 b -1 -39% T2 CS
Lithuania NO NO NO - - - - - NA NA
Luxembourg 13 47 43 0.6% 30 222% -4 -9% T2 CS
Malta NO NO NO - - - - - NA NA
Netherlands 213 160 128 1.9% -86 -40% -32 -20% T2 CS
Poland 254 441 425 6.2% 171 67% -16 -4% T2 CS
Portugal IE IE IE - - - - - NA NA
Romania IE 362 352 5.1% 352 b -10 -3% T2,T3 CS,PS
Slovakia 435 67 68 1.0% -367 -84% 1 1% T2 CS
Slovenia 165 92 109 1.6% -55 -34% 18 19% T2 CS
Spain 73 1235 966 14.1% 893 1217% -270 -22% T2,T3 CS,PS
Sweden 10 17 16 0.2% 6 54% -1 -5% T2 CS
United Kingdom 819 604 546 7.9% -273 -33% -58 -10% T2 CS
EU-27+UK 3835 7 445 6 874 100% 3038 79% -572 -8% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 819 604 546 7.9% -273 -33% -58 -10% T2 CS
EU-KP 3835 7 445 6 874 100% 3038 79% -572 -8% - -

Portugal includes emissions under 1.A.2.g. From 1990 to 2017, Romania includes emissions under 1.A.2.a. Germany
reported emissions under 1.A.2.g (unspecified industrial power plants) because of confidential data.

Abbreviations explained in t hnes 6Ch aPprteesre n& lerdi tnse t ehrodd sa babnrde veinai tsiso o r
refer to the last inventory year.

Figure3.47 showsCQ emissions trend as well as the share of mwies with the highest contribution

to the total CQ emissions. It can be seen that the highest share on Gtalemissions (above the
average share calculated for EP) has Ireland (19%), Spain (14%), Italy (14%), France (10%) and
United Kingdom (8%) vich together have 65% share on-EB emissions.
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Figure 3.47: 1.A.2.b Non-ferrous Metals, Gaseous fuels: Emission trend and share for CO2
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Figure3.48 showsCQ implied emission factor CQ IEF) calculated from EKP submissions for 1990
2020. It can be seen th&Q IEF has stable trend fdine period 19962017 bud since 2018 the trend
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has slightly changeQ IEF equalled to 56. t/TJ in 2020.

Figure 3.48: 1.A.2.b Non-ferrous Metals, Gaseous fuels: Implied Emission Factors for COz (in t/TJ)

Share in year t-2 (2020)
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Figure3.49 shows comparison d€Q IEF used by countries for emission estimates in 1990 and 2020
No significant differences betwee@Q IEF used by EKP are occurring and also no significant

differences betweerCQ IEF used in 1990 and 2020 are occurring.
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Figure 3.49: 1.A.2.b Non-ferrous Metals, Gaseous fuels: Implied Emission Factors for CO2 by Member States,
United Kingdom and Iceland (in t/TJ)
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3.2.2.3 Chemicals (1.A.2.c)

This chapter provides information about European emission trend, Member States and United
Kingdom contribution to the overall emission trend, activity data and emission factors used for
emission estimates by countries for category 1.A.2.c Chemicals.

Total CQ emissions from 1.A.2.c amounted to 69 7360® eq. in 2020. The trend of totaLQ
emissions for 1990 to 2020 from category 1.A.2.c is depict&ibure3.50. CQ emissions decreased
by 39% since 1990 and by 1% between 2019 and 20ZP.emissions from 1.A.2.c Chemicals
accounted for 16% of 1.A.2. source category.

Figure3.50shows the emission trend within the category 1.A.2.c, which is dominat&€@{bgmissions
from gaseous fuels in 2020. The share of liquid fuel€@nemissions from 1.A.2.c decreased from
117% in 1990 to 26% in 2020. The shdreotid fuels orCQ emissions from 1.A.2.c slightly decreased
from 43% in 1990 to 10% in 2020. The share of gaseous fu€i®@missions from 1.A.2.c decreased
from 161% in 1990 to 62% in 2020.
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Figure 3.50: 1.A.2.c Chemicals: Total and CO2 emission and activity trends
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Data displayed as dashed line refers to the secondary axis.

Detailed data related to the EKIP submissions are depictedliable3-31. Germany, Malta and Iceland
NELIZ2NI SYAAA2QQ&NNEY POhBNDWYRAEAQ 0AyOf dzZRSR Sf A4S6KS
category are reported in 1.A.2.g Other. Six Member States reported increa€oémissions

compared to level of emissions in 1990. The highest increaG&@&missions was reporteby Cyprus

(but it should be noted that the share of Cyprus emissions on totddEEEmissions is minor compared

to for example Poland and Spain which reported significant increase of emissions and have also high
share on total EKP emissions).
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Table 3-31: 1.A.2.c Chemicals: Member States, United Kingdom and Iceland contributions to CO2 emissions

CO2 Emissions in kt Sharein | o, onge 19902020 | Change 2019-2020 Emission
Member State E_U"_<P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % -
Austria 847 1462 1404 2.0% 557 66% -58 -4% T1,T2 CS,D
Belgium 5098 3814| 3461.65 5.0% -1 636 -32% -352 -9% T1,T3 D,PS
Bulgaria 966 1427 1338 1.9% 372 39% -90 -6% T1,T2 CS,D
Croatia 738 292 336 0.5% -402 -54% 44 15% T1 D
Cyprus 2 8 8 0.0% 6 258% 0 -4% T1 D
Czechia 2 996 1855 2027 2.9% -969 -32% 172 9% T1,T2 CS,D
Denmark 328 231 204 0.3% -124 -38% -27 -12%| T1,T2,T3 CS,D
Estonia 390 20 11 0.0% -379 -97% -9 -46% T1,T2 CS,D
Finland 1191 726 704 1.0% -487 -41% -22 -3% T3 CS,D
France 14 783 10 321 9 600 13.8% -5183 -35% -721 -7% T2,T3 CS,PS
Germany NO,IE NO,IE NO,IE - - - - - NA NA
Greece 808 452 618 0.9% -190 -24% 166 37% T2 CS
Hungary 1531 394 384 0.6% -1 146 -75% -10 -3%| T1,T2,T3| CS,D,PS
Ireland 410 427 416 0.6% 6 1% -11 -3% T2 CS
Italy 21428 9 084 8671 12.4% -12 756 -60% -412 -5% T2 CS
Latvia 294 27 24 0.0% -270 -92% -3 -11% T2 CS
Lithuania 399 314 280 0.4% -119 -30% -34 -11% T2 CS
Luxembourg 170 122 114 0.2% -56 -33% -9 -7% T1,T3 CSs,D
Malta NO NO NO - - - - - NA NA
Netherlands 17 275 12 926 14 740 21.1% -2 535 -15% 1814 14% T2 CS,D
Poland 4003 6 808 6419 9.2% 2 416 60% -389 -6% T1,T2 CS,D
Portugal 1412 1335 1232 1.8% -180 -13% -103 -8% T1,T3 D,PS
Romania 17 929 3087 3603 5.2%| -14326 -80% 516 17%| T1,T2,T3| CS,D,PS
Slovakia 2 652 473 473 0.7% -2178 -82% 1 0% T2 CS
Slovenia 211 70 76 0.1% -134 -64% 6 8% T1,T2 CS,D
Spain 5 364 9 032 8 256 11.8% 2892 54% -776 -9% T1,T2| CS,D,PS
Sweden 601 481 381 0.5% -220 -37% -100 -21% T2 CS
United Kingdom 12 042 5036 4 955 7.1% -7 087 -59% -80 -2% T2 CS
EU-27+UK 113 868 70 224 69 736 100%| -44 132 -39% -488 -1% - -
Iceland 7 NO NO - -7 -100% - - NA NA
United Kingdom (KP) 12 042 5 036 4 955 7.1% -7 087 -59% -80 -2% T2 CS
EU-KP 113 875 70 224 69 736 100% -44 140 -39% -488 -1% - -

Emissions of Germany and Malta are included in 1.A.2.g.
Abbreviations explained i nevtihaet i ®@maspt.erPréeUrinttsedamktalms and emi s
refer to the last inventory year.

1.A.2.c Chemicals - Liquid Fuels ( COy)

CQ emissions from the use of liquid fuels in category 1.A.2.c amounted 18 714 kt in 2020Ké&t. EU
CQ emissions daeased compared to year 1990 by 54% and compared to 2019 by 3%. Category has
4% share on totaCQ equivalent emissions from category 1.A.2. Fuel consumption decreased by 47%
compared to 1990.

Detailed data related to the EKIP submissions are depictedTiable3-32. Malta and Iceland report
SYAaairzya a WbhQ oy2i 200d2NNAYy3IO P DSN¥IFye NBLRI
them in 1.A2.g Other. Seven Member States use for emission estimates Tier 1 methodology, the rest

of Member States use higher tiers or combination of tiers (as it is calculated in chapter 3.2.1
approximately 93% of EKIP emissions were calculated by using higherrm&thods or combination

of methods in category 1.A.2cd iquid FuelsCQ)). Cyprus, Czechia, Netherlands and Poland reported

higher level of emissions in 2020 than in 1990.
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Table 3-32: 1.A.2.c Chemicals, Liquid fuels: Member States, United Kingdom and Iceland contributions to CO2

emissions
CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i

Austria 97 42 76 0.4% -21 -21% 34 80% T2 CS
Belgium 1852 296 229 1.2% -1 623 -88% -67 -23% T1 D
Bulgaria 855 1002 832 4.4% -23 -3% -171 -17% T1 D
Croatia 291 6 6 0.0% -285 -98% 0 0% T1 D
Cyprus 2 8 8 0.0% 6 258% 0 -4% T1 D
Czechia 175 204 280 1.5% 105 60% 76 37% T1 D
Denmark 212 3 3 0.0% -209 -99% 0 6% T1,T2 CS,D
Estonia 229 8 4 0.0% -225 -98% -5 -57% T1,T2 CS,D
Finland 677 632 600 3.2% -77 -11% -33 -5% T3 (O]
France 5470 2 505 2 488 13.3% -2 982 -55% -17 -1% T2,T3 CS,PS
Germany IE IE IE - - - - - NA NA
Greece 639 41 37 0.2% -602 -94% -3 -9% T2 CS
Hungary 380 3 3 0.0% -377 -99% 0 0% T1 D
Ireland 131 69 50 0.3% -81 -62% -19 -27% T2 CS
Italy 13 125 3 866 3398 18.2% -9 727 -74% -467 -12% T2 CS
Latvia 270 10 10 0.1% -260 -96% 0 2% T2 CS
Lithuania 69 4 4 0.0% -65 -94% 0 6% T2 CS
Luxembourg 112 5 5 0.0% -107 -95% 0 1% T1,T3 CS,D
Malta NO NO NO - - - - - NA NA
Netherlands 6 493 6 944 7621 40.7% 1128 17% 677 10% T2 CS,D
Poland 308 1100 1167 6.2% 859 279% 67 6% T1,T2 CS,D
Portugal 1373 752 704 3.8% -669 -49% -47 -6% T1,T3 D,PS
Romania NO 1052 970 5.2% 970 b -81 -8%| T1,T2,T3| CS,D,PS
Slovakia 51 2 2 0.0% -49 -96% 0 -13% T2 CS
Slovenia 32 9 9 0.0% -23 -72% 0 -1% T1 D
Spain 2 852 254 162 0.9% -2 690 -94% -92 -36% T1,T2 CS,D
Sweden 341 310 C - -341 -100% -310 -100% T2 CS
United Kingdom 4377 96 45 0.2% -4 332 -99% -51 -53% T2 CS
EU-27+UK 40 070 18 913 18 714 100% -21 356 -53% -199 -1% - -
Iceland 7 NO NO - -7 -100% - - NA NA
United Kingdom (KP) 4 377 96 45 0.2% -4 332 -99% -51 -53% T2 CS
EU-KP 40 077 18 913 18 714 100% -21 363 -53% -199 -1% - -
From 1990 to 2000 Croatia includes emissions under 1.A.2.g.

Abbreviations explained in the Chapter o6Units and ainatorevi

refer to the last inventory year.
EU trends in this table do not include Sweden for confidentiality reasons and to preserve time series consistency for the

EU. This also explains the differences between the numbers in this table and the CRF.

Figure3.51 showsCQ emissions trend as well as the share of countries with the highest contribution
to the total CQ emissions. It can be seen, that the highest share on ©@lemissions (above the
average share calculated for HP) has Netherlands (41%), ltaly (18%@née (13%), Poland (6%),

Romania (5%) and Bulgaria (4%) which together have 87% sharekip &blissions.

ons
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Figure 3.51: 1.A.2.c Chemicals, Liquid fuels: Emission trend and share for CO2
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Figure3.52 showsCQ implied emission factor CQ IEF) calculated from EKP submissions for 1990
2020. It can be seen th&Q IEF fluctuates over the time period with decreasing tréd@®.|[EF equaled

to 63.90 t/TJ in 2020. The main reason for the declining trend of the IEF is the growing weight of the
Netherlands (with a lower IEF) and the decreasing weight of Italy (with a higher IEF) in té@#l EU

emissions.

1.A.2.c Liquid Fuels - Chemicals: CO2
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Figure 3.52: 1.A.2.c Chemicals, Liquid fuels: Implied Emission Factors for COz2 (in t/TJ)
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Figure3.53 shows comparison d€Q IEF used by countries for emission estimates in 1990 and 2020.

The main reason for the differences of IEFs across countries is differences in the fuel mix. Bulgaria has

higher IEF compared to other countries which is caused by high share of petroleum coke
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Figure 3.53: 1.A.2.c Chemicals, Liquid fuels: Implied Emission Factors for CO2 by Member States, United
Kingdom and Iceland (in t/TJ)
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1.A.2.c Chemicals - Solid Fuels ( COy)

CQ emissions from the use of solid fuels in category 1.A.2.c amounted 7 142 kt in 20204&YE&D
emissions decreased compared to year 1990 by 52% and compared to 2019 by 14%. Category has 2%
share on totalCQ equivalent emissions from category 1.A.2eFconsumption decreased by 52%
compared to 1990.

Detailed data related to the EKIP submissions are depictedliable3-33. Sixteen Member States and

LOStfI YR NBLRNI SYAaaAizya Fa WbhQ oy2i 200dz2NNRARyYy 30
and reports them in 1.A.2.g Other. Belgium uses for emissstimates Tier 1 methodology, the rest

of Member States use higher tiers or combination of tiers (as it is calculated in chapter 3.2.1
approximately 99.9% of EKIP emissions were calculated by using higher Tier methods or combination

of methods in categgr 1.A.2.c¢ Solid Fuels CQ)). Bulgaria and Poland reported higher level of
emissions in 2020 than in 1990. Poland has the highest share on teléP Ethissions.
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Table 3-33: 1.A.2.c Chemicals, Solid fuels: Member States, United Kingdom and Iceland contributions to CO2

emissions
CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % e
Austria 106 58 38 0.5% -68 -64% -20 -34% T2 CS
Belgium 688 3 3 0.0% -685 -100% 0 -1% T1 D
Bulgaria 80 169 227 3.2% 146 182% 58 35% NA NA
Croatia 101 NO NO - -101 -100% - - NA NA
Cyprus NO NO NO - - - - - NA NA
Czechia 2 487 1016 966 13.5% -1 521 -61% -50 -5% T2 CS,D
Denmark 6 NO NO - -6 -100% - - NA NA
Estonia 5 NO NO - -5 -100% - - NA NA
Finland 214 NO NO - -214 -100% - - NA NA
France 2 149 1290 936 13.1% -1213 -56% -354 -27% T2,T3 CS,PS
Germany IE IE IE - - - - - NA NA
Greece 169 NO NO - -169 -100% - - NA NA
Hungary 96 NO NO - -96 -100% - - NA NA
Ireland 72 NO NO - -72 -100% - - NA NA
Italy 640 79 NO - -640 -100% -79 -100% NA NA
Latvia NO NO 0 0.0% 0 b 0 b T2 CS
Lithuania NO NO NO - - - - - NA NA
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 1087 NO NO - -1 087 -100% - - NA NA
Poland 1012 4 822 4 260 59.6% 3248 321% -562 -12% T1,T2 CS,D
Portugal 39 NO NO - -39 -100% - - NA NA
Romania 639 98 NO - -639 -100% -98 -100% NA NA
Slovakia 1584 49 49 0.7% -1534 -97% 1 2% T2 CS
Slovenia 1 NO NO - -1 -100% - - NA NA
Spain 691 593 542 7.6% -148 -21% -50 -9% T1,T2| CS,D,PS
Sweden 100 C C - -100 -100% - - T2 CS
United Kingdom 2 796 129 120 1.7% -2 676 -96% -9 -7% T2 CS
EU-27+UK 14 661 8 304 7 142 100% -7 519 -51% -1163 -14% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 2 796 129 120 1.7% -2 676 -96% -9 -7% T2 CS
EU-KP 14 661 8 304 7142 100% -7 519 -51% -1 163 -14% - -
Abbreviations explained in the Chapter 6éUnits and abbreviati

refer to the last inventory year.
EU trends in this table do not include Sweden for confidentiality reasons and to preserve time series consistency for the
EU. This also explains the differences between the numbers in this table and the CRF.

Figure 3.54 shows CQ emissions trend as well as the share of the countries with the highest
contribution to the totalCQ emissions. It can be seen that the highest shares on @@akmissions
(above the average share calculated forlE®) correspond to Poland (60%), Czechia (14%) and France
(13%) which together represent 87% share orkERUemissions.

ons
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Figure 3.54: 1.A.2.c Chemicals, Solid fuels: Emission trend and share for CO2
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Figure3.55 showsCQ implied emission factor CQ IEF) calculated from EKP submissions for 1990
2020. It can be seen that since 2010, @@ IEF fluctuates only slightlZQ IEF equalled to 95.35 t/TJ
in 2020.

Figure 3.55: 1.A.2.c Chemicals, Solid fuels: Implied Emission Factors for CO2 (in t/TJ)

Figure3.56 shows comparison d€Q IEF used by countries for emission estimates in 1990 and 2020.
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Figure 3.56: 1.A.2.c Chemicals, Solid fuels: Implied Emission Factors for CO2 by Member States, United Kingdom
and Iceland (in t/TJ)
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1.A.2.c Chemicals i Gaseous Fuels ( CO,)

CQ emissions from the use of gaseous fuels in category 1.A.2.c amounted 42 257 kt in 2020 for EU
KP.CQ emissions decreased compared to year 1990 by 24% and compared taCZDEMissions
increased by 3%. This category represents 10% of@@atquivalentemissions from category 1.A.2.

Fuel consumption decreased by 25% compared to 1990.

Detailed data related to the EKIP submissions are depictedTiable3-34. Cyprus, Malta and Iceland
NELIR2NI SYAaarizya a WbhQ o6y2d 200dzZNNAYy3IOd DSNNI|
reports them in 1.A.2.g Other. Croatia uses for emission estimates Tier 1 methodology, the rest of
Member States use highetiers or combination of tiers (as it is calculated in chapter 3.2.1
approximately 99% of EKIP emissions were calculated by using higher Tier methods or combination

of methods in category 1.A.2g6Gaseous FuelsGQ)). Nine Member States reported highlewvel of

emissions in 2020 than in 1990. Noticeable higher level of emissions in 2020 compared to 1990 was
reported by Bulgaria (823%) and Spain (314%).
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Table 3-34: 1.A.2.c Chemicals, gaseous fuels: Member States, United Kingdom and Iceland contributions to CO2

CO2 Emissions in kt Sharein | nge 1990-2020 | Change 2019-2020 SiUEETE)
Member State E_U"_<P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % tion
Austria 519 1182 1108 2.6% 590 114% -73 -6% T2 CS
Belgium 2 559 3499 3222.43 7.6% 664 26% -277 -8% T1,T3 D,PS
Bulgaria 30 256 279 0.7% 249 823% 23 9% T2 CS
Croatia 346 286 330 0.8% -16 -5% 44 15% T1 D
Cyprus NO NO NO - - - - - NA NA
Czechia 334 634 780 1.8% 446 134% 146 23% T2 CS
Denmark 110 229 201 0.5% 91 83% -27 -12% T3 CS
Estonia 157 12 7 0.0% -150 -95% -4 -38% T2 CS
Finland 99 88 98 0.2% -1 -1% 10 11% T3 CS
France 6 695 5 303 5138 12.2% -1 556 -23% -165 -3% T2,T3 CS,PS
Germany IE IE IE - - - - - NA NA
Greece NO 412 581 1.4% 581 1) 169 41% T2 CS
Hungary 1055 390 378 0.9% -677 -64% -12 -3% T2 CS
Ireland 207 358 366 0.9% 159 76% 8 2% T2 CS
Italy 7 663 5139 5273 12.5% -2 390 -31% 134 3% T2 Cs
Latvia 24 17 13 0.0% -10 -43% -3 -19% T2 Cs
Lithuania 331 310 276 0.7% -55 -17% -34 -11% T2 CS
Luxembourg 57 117 108 0.3% 51 89% -9 -8% T3 CS
Malta NO NO NO - - - - - NA NA
Netherlands 9 695 5982 7119 16.8% -2576 -27% 1137 19% T2 Cs
Poland 293 830 945 2.2% 653 223% 115 14% T2 Cs
Portugal NO 583 527 1.2% 527 1) -56 -10% 71,73 D,PS
Romania 17 290 1878 2631 6.2% -14 659 -85% 754 40% T3 PS
Slovakia 989 408 412 1.0% -578 -58% 3 1% T2 CS
Slovenia 177 53 56 0.1% -121 -68% 3 6% T2 CS
Spain 1822 8 186 7 552 17.9% 5730 314% -634 -8% T2 CS
Sweden 155 74 64 0.2% -91 -59% -11 -14% T2 CS
United Kingdom 4870 4811 4791 11.3% -79 -2% -20 0% T2 CS
EU-27+UK 55 475 41 035 42 257 100%| -13 218 -24% 1222 3% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 4 870 4811 4791 11.3% -79 -2% -20 0% T2 CS
EU-KP 55 475 41 035 42 257 100%| -13218 -24% 1222 3% - -
Abbreviations explained in the Chapter 6Units and abbreviations

refer to the last inventory year.

Figure 3.57 shows CQ emissions trend as well as the share of the countries with the highest
contribution to the totalCQ emissions. It can be seendhthe highest shares on tot&lQ emissions

(above the average share calculated forR) correspond to Spain (18%), Netherlands (17%), France
(12.5%), Italy (12%), United Kingdom (11%), Belgium (8%) and Romania (6%) which together represent

84.5% sharen EUKP emissions.
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Figure 3.57: 1.A.2.c Chemicals, Gaseous fuels: Emission trend and share for CO2
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Figure3.58 showsCQ implied emission factor CQ IEF) calculated from EKP submissions for 1990
2020.CQ IEF shows stable trend for the whole time sere& IEF equaled to 55.90 t/TJ in 2020.
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Figure 3.58: 1.A.2.c Chemicals, Gaseous fuels: Implied Emission Factors for CO2 (in t/TJ)
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Figure3.59 shows comparison d€Q IEF used by countries for emission estimates in 1990 and 2020.
No significant differences betwee6Q IEF used by EKP are occurring as also no significant

differencesbetweenCQ IEF used in 1990 and 2020 are occurring.
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Figure 3.59: 1.A.2.c Chemicals, Gaseous fuels: Implied Emission Factors for CO2 by Member States, United
Kingdom and Iceland (in t/TJ)
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3.2.2.4 Pulp, Paper and Print (1.A.2.d)

This chapter provides information about European emission trend, Member States and United
Kingdom contribution to the overall emission trend, activity data and emission factors used for
emission estimates by countries for category 1.ARulp, Paper and Print.

TotalCQ emissions from 1.A.2.d amounted to 22 7300 eq. in 2020. The trend of total emissions
for 1990 to 2020 from category 1.A.2.d is depictedrigure3.60. TotalCQ emissions decreased by
34% since 1990 and by 10% between 2019 and 2D@Gmissions from 1.A.2.d Pulp, Paper and Print
accounted for 5% of 1.A.2. source category.

Figure3.60shows the emission trend within the category 1.A.2.d, which is dominat&@{bgmissions

from gaseous fuels in 2020. The share of liquid fuel€@nemissions from 1.A.2.dedreased from

33% in 1990 to 7% in 2020. The share of solid fue@@emissions from 1.A.2.d decreased from 25%

in 1990 to 9% in 2020. The share of gaseous fuelS@m®emissions from 1.A.2.d increased from 38%

in 1990 to 79% in 2020. This sector ingsich high amount of biomass consumption which is also
gradually increasing since 1990. The activity data shows a strong switch from liquid and solid fuels to
gaseous fuels and biomass.
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Figure 3.60: 1.A.2.d Pulp, Paper and Print: Total and CO2 emission and activity trends
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Data displayed as dashed line refers to the secondary axis.
Note that total CO, emissions in the figure on the left side do not include CO, from biomass whereas total activity data in

the figure on the right side includes AD biomass.
Detailed data related to the EKIP submissions are depictedTiable3-35. Malta and Iceland report
SYyrxaairzya ad WbhQ oy2i 200dz2NNR yCGHemissioSs@Snpared SY 6 S NJ
to level of emissions in 1990. The most significant increa€&pémissions was reported by Bulgaria,
Germany, Hungary and Poland (which together represent 18% share on tekd Ebhissions).
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Table 3-35: 1.A.2.d Pulp, Paper and Print: Member States, United Kingdom and Iceland contributions to CO2

emissions
CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_U'KP Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i
Austria 2 208 1970 1772 7.8% -436 -20% -198 -10% T1,T2 CS,D
Belgium 644 532 556.22 2.4% -88 -14% 24 5% T1,T3 D,PS
Bulgaria 16 102 95 0.4% 79 509% -7 -7% T1,T2 CS,D
Croatia 303 111 115 0.5% -188 -62% 5 4% T1 D
Cyprus 5 3 3 0.0% -2 -35% 0 2% T1 D
Czechia 2 285 444 472 2.1% -1 813 -79% 28 6% T1,T2 CS,D
Denmark 338 67 55 0.2% -283 -84% -11 -17%| T1,72,T3 CS,D
Estonia 145 62 63 0.3% -82 -57% 1 1% T1,T2 CS,D
Finland 5330 2 458 2136 9.4% -3194 -60% -323 -13% T3 CS,D
France 4 457 2 350 2224 9.8% -2233 -50% -126 -5% T2 CS
Germany 4 4 8 0.0% 4 114% 3 79% CS CS
Greece 306 93 84 0.4% -222 -72% -9 -9% T2 CS
Hungary 74 469 417 1.8% 343 465% -52 -11%| T1,72,T3| CS,D,PS
Ireland 28 19 19 0.1% -9 -33% 0 2% T2 CS
Italy 3108 4 975 4 665 20.5% 1557 50% -310 -6% T2 CS
Latvia 168 6 5 0.0% -164 -97% -1 -16% T2 CS
Lithuania 255 39 32 0.1% -224 -88% -7 -18% T2 CS
Luxembourg NO,IE 2 2 0.0% 2 b 0 -21% T2 Cs
Malta NO NO NO - - - - - NA NA
Netherlands 1668 924 846 3.7% -823 -49% -78 -8% T2 CS
Poland 284 1474 1337 5.9% 1052 370% -137 -9% T1,T2 CS,D
Portugal 754 1363 1235 5.4% 481 64% -128 -9% T1 D
Romania NO 232 204 0.9% 204 b -28 -12%| T1,7T2,T3| CS,D,PS
Slovakia 2329 434 390 1.7% -1939 -83% -44 -10% T2 CS
Slovenia 381 316 274 1.2% -106 -28% -42 -13%| T1,1T2,T3| CS,D,PS
Spain 2 602 4 669 3799 16.7% 1197 46% -869 -19%| T1,7T2,T3| CS,D,PS
Sweden 2189 691 605 2.7% -1 584 -72% -86 -13% T2 CS
United Kingdom 4 620 1394 1318 5.8% -3 303 -71% -77 -6% T2 CS
EU-27+UK 34 502 25 202 22 730 100% -11 772 -34% -2 472 -10% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 4 620 1394 1318 5.8% -3 303 -71% -77 -6% T2 CS
EU-KP 34 502 25 202 22 730 100% -11 772 -34% -2 472 -10% - -

Emissions of Luxembourg from 1990 to 1999 are included in 1.A.2.g. Emissions of Malta are reported in 1.A.2.g.
Abbreviations explained i n the Chapter o6Units and abbreviationsd. Present e
refer to the last inventory year.

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

CQ emissions from the use of liquid fuels in category 1.A.2.d amoun®2i71kt in 2020 for EKP.

CQ emissions decreased compared to year 1990 by 86% and compared to 2019 by 12%. Category has
0.4% share on totaCQ equivalent emissions from category 1.A.2. Fuel consumption decreased by
86% compared to 1990.

Detailed data riated to the ELWKP submissions are depictedTiable3-36. Malta, Netherlands and
LOStFYR NBLRNI SYAaairzya Fa WbhQ oy2i 200dzZNNAyYy 30
and reports them in 1.A.2.g Other. Six Member States use Timtliodology for emission estimates,

the rest of countries use higher tiers or combination of tiers (as it is calculated in chapter 3.2.1
approximately 84% of EKIP emissions were calculated by using higher Tier methods or combination

of methods in categgr 1.A.2.d¢ Liquid Fuels CQ)). All Member States reported lower level of
emissions in 2020 than in 1990 (except of Poland, which has 7% share on t&& &bissions in

2020).
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Table 3-36: 1.A.2.d Pulp, Paper and Print, Liquid fuels: Member States, United Kingdom and Iceland contributions
to CO2 emissions

CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i

Austria 853 17 13 0.8% -839 -98% -4 -23% T2 CS
Belgium 235 10 18 1.1% -216 -92% 8 75% T1,T3 D,PS
Bulgaria 16 3 1 0.1% -14 -91% -1 -50% NA NA
Croatia 58 3 2 0.2% -56 -96% 0 -11% T1 D
Cyprus 5 3 3 0.2% -2 -35% 0 2% T1 D
Czechia 461 3 11 0.6% -450 -98% 7 221% T1 CS,D
Denmark 89 4 4 0.2% -85 -95% 0 8% T1,T2 CS,D
Estonia 145 1 1 0.0% -145 -100% 0 -32% T1,T2 CS,D
Finland 1138 474 374 23.0% -763 -67% -100 -21% T3 (O]
France 1352 95 94 5.8% -1 258 -93% -1 -1% T2 CS
Germany IE IE IE - - - - - NA NA
Greece 302 49 51 3.1% -252 -83% 1 2% T2 CS
Hungary 19 3 3 0.2% -16 -84% 0 0% T1 D
Ireland 28 3 3 0.2% -25 -89% 0 3% T2 Cs
Italy 1017 18 15 0.9% -1 001 -98% -2 -13% T2 CS
Latvia 16 0 0 0.0% -15 -98% 0 0% T2 CS
Lithuania 69 4 1 0.0% -68 -99% -4 -82% T2 CS
Luxembourg IE 0 0 0.0% 0 b 0 -16% T2 CS
Malta NO NO NO - - - - - NA NA
Netherlands 2 NO NO - -2 -100% - - NA NA
Poland 106 129 114 7.0% 8 8% -15 -11% T1,T2 CS,D
Portugal 754 239 239 14.7% -514 -68% 0 0% Tl D
Romania NO 3 1 0.1% 1 b -2 -58% T1,T2 CS,D
Slovakia 985 3 3 0.2% -982 -100% 0 4% T2 Cs
Slovenia 98 3 1 0.1% -97 -99% -2 -67% T1 D
Spain 1247 188 155 9.5% -1 092 -88% -34 -18%| T1,T2,T3| CS,D,PS
Sweden 1786 578 513 31.5% -1273 -71% -65 -11% T2 CS
United Kingdom 766 7 6 0.4% -760 -99% -1 -14% T2 CS
EU-27+UK 11 544 1841 1627 100% -9917 -86% -214 -12% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 766 7 6 0.4% -760 -99% -1 -14% T2 CS
EU-KP 11544 1841 1627 100% -9917 -86% -214 -12% - -
Emissions of Germany are included in 1.A.2.g.

Abbreviations explained in the Chapter o6éUnits &antar inforinatiore v i

refer to the last inventory year.

Figure3.61 showsCQ emissions trend as well as the share of countries with the highest contribution
to the total CQ emissions. It can be seen that the highest shares on @tlemissions (above the
average share calculated for E#P) correspond to Sweden (32%), Finla3d{R Portugal (15%), Spain

(10%), Poland (7%) and France (6%) which together represent 92% shar&Breftissions.

ons
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Figure 3.61: 1.A.2.d Pulp, Paper and Print, Liquid fuels: Emission trend and share for CO2
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Figure3.62 showsCQ implied emission factor CQ IEF) calculated from EKP submissions for 1990
2020. It can be seen th&Q IEF is decreasing during whole time period, which is caused by increasing
consumption of Liquified Petroleum Gas with low@® IEF and decreasing consumption of Heavy Fuel
Oilwith higherCQ IEF. Slight fluctuation occurred during few last ye@@.IEF equaled to 75.11 t/TJ

in 2020.

Figure.3.62: 1.A.2.d Pulp, Paper and Print, Liquid fuels: Implied Emission Factors for CO2 (in t/TJ)
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Figure3.63 shows comparison d€Q IEF used by countries for emission estimates in 1990 and 2020.
No major differences between countri€Q IEF occur.
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Figure.3.63: 1.A.2.d Pulp, Paper and Print, Liquid fuels: Implied Emission Factors for CO2 by Member States,
United Kingdom and Iceland (in t/TJ)

IEF, 1A2d Liquid Fuels CO2

t/TI
0 0 20 30 40 50 60 70 80 90

AUT |
BEL
BGR
HRV
CYpP
CZE
DNM
EST
FIN

)
————nl
o
———————————m—
-~

| —————
=
o ——————————————————
=

DEU
GRC
HUN
IRL
ITA
LVA

LTU
LUX \ \ \ \ \ \ \

]
MLT
NLD
POL

PRT
ROU | \ \ \ \ \ \ —

B1990 02020

1.A.2.d Pulp, Paper and Print - Solid Fuels ( COy)

CQ emissions from the use of solid fuels in category 1.A.2.d amoun@&BXt in 2020 for EP.

CQ emissions decreased compared to year 1990 by 75% and by 12% compared to 2019. This category
represents 0.5% of totalQ equivalent emissions from categotyA.2. Fuel consumption decreased

by 75% compared to 1990.

Detailed data related to the EKIP submissions are depictedliable3-37. Fifteen Member States and
LOStfIIYR NBLR2NI SYAadarazya a WYWbhQ o6y2G 200dzZNNAyYy 3O
and reports them in 1.A.2.g Other. Belgium uses for emissstimates Tier 1 methodology, the rest

of countries use higher tiers or combination of tiers (as it is calculated in chapter 3.2.1 approximately

95% of ELKP emissions were calculated by using higher Tier methods or combination of methods in
category 1.2.d¢ Solid FuelsCQ)). All Member States reported lower level of emissions in 2020 than

in 1990 (except for Hungary and Poland which together have 39% shareldR Exdissions).
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Table 3-37: 1.A.2.d Pulp, Paper and Print, solid fuels: Member States, United Kingdom and Iceland contributions
to CO2 emissions

CO2 Emissions in kt Sharein |~ nge 1990-2020 | Change 2019-2020 SIUESTE)
Member State E_lJ"_(P Method factor
Emissions Informa-
1990 2019 2020 in 2020 kt CO2 % kt CO2 % i

Austria 398 366 298 14.3% -101 -25% -68 -19% T2 CS
Belgium 128 88 106 5.1% -21 -16% 18 21% T1 D
Bulgaria NO 4 4 0.2% 4 b 0 1% T1,T2 CS,D
Croatia 68 NO NO - -68 -100% - - NA NA
Cyprus NO NO NO - - - - - NA NA
Czechia 1646 163 169 8.1% -1477 -90% 6 4% T2 CS,D
Denmark 125 NO NO - -125 -100% - NA NA
Estonia NO NO NO - - - - - NA NA
Finland 1318 171 164 7.9% -1154 -88% -7 -4% T3 (O]
France 1034 NO 28 1.3% -1 006 -97% 28 b T2 CS
Germany IE IE IE - - - - - NA NA
Greece 4 NO NO - -4 -100% - - NA NA
Hungary 6 270 189 9.1% 183 3295% -81 -30% T3 PS
Ireland NO NO NO - - - - - NA NA
Italy 6 NO NO - -6 -100% - - NA NA
Latvia 3 NO NO - -3 -100% - - NA NA
Lithuania NO NO NO - - - - - NA NA
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 8 NO NO - -8 -100% - - NA NA
Poland 173 733 630 30.2% 457 264% -103 -14% T1,T2 CS,D
Portugal NO NO NO - - - - - NA NA
Romania NO NO NO - - - - - NA NA
Slovakia 1142 206 205 9.8% -937 -82% -2 -1% T2 CS
Slovenia 172 108 64 3.1% -108 -63% -44 -41% T3 PS
Spain 277 NO NO - -277 -100% - - NA NA
Sweden 265 25 C - -265 -100% -25 -100% T2 CS
United Kingdom 1733 252 226 10.9% -1 506 -87% -26 -10% T2 CS
EU-27+UK 8 238 2 362 2083 100% -6 155 -75% -279 -12% - -
Iceland NO NO NO - - - - - NA NA
United Kingdom (KP) 1733 252 226 10.9% -1 506 -87% -26 -10% T2 CS
EU-KP 8 238 2 362 2083 100% -6 155 -75% -279 -12% - -
Emissions of Germany are included in 1.A.2.g.

Abbreviations explained in the Chapter o6éUnits and infrnatiore v i

refer to the last inventory year.
EU trends in this table do not include Sweden for confidentiality reasons and to preserve time series consistency for the

EU. This also explains the differences between the numbers in this table and the CRF.

Figure 3.64 shows CQ emissions trend as well as the share of the countries with the highest
contribution to the totalCQ emissions. It can be seen that the highest shares on @@akmissions
(above the average share calculated for-lE) correspond to Poland (30%), Aas(14%), United

Kingdom (11%) and Slovakia (10%) which together represent 65% sharekdhdfissions.

ons

180



Figure 3.64: 1.A.2.d Pulp, Paper and Print, Solid fuels: Emission trend and share for CO2

Figure3.65 showsCQ implied emission factor CQ IEF) calculated from EKP submissions for 1990
2020.CQ IEF equalled to 94.17 t/TJ in 2020.

Figure 3.65: 1.A.2.d Pulp, Paper and Print, Solid fuels: Implied Emission Factors for CO2 (in t/TJ)

Figure3.66 shows comparison d€Q IEF used by countries for emission estimates in 1990 and 2020.
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