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

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

The present report is the official inventory submission of the European Union for 2016 under
the UNFCCC, and for 2015 and 2016 under the Kyoto Protocol (KP), in spite of the
remaining deficiencies in the CRF Reporter and underlying CRF tables'?. The EU should not
be held liable for errors caused by the CRF Reporter in the review of the information
submitted. The inventory data reported in the 2015 submission under the UNFCCC have
been revised in this submission. Therefore, the 2016 submission should also be considered
as a resubmission of the estimates with regard to the 2015 UNFCCC submission. Due to the
late availability of the current version of CRF Reporter (version 5.14 released on 3rd May
2016) and the subsequent hot-fixes to resolve important issues with this version, the EU
values presented in this report have derived from the direct sum of the national inventories
submitted to the EU by its Member States and Iceland by 20" April. To ensure full
consistency with the estimates submitted by the EU Member States to the UNFCCC, the EU
plans to resubmit its inventory before the UNFCCC review, which will take place in
September 2016.

The legal basis for the compilation of the EU inventory is Regulation (EU) No 525/2013 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 and EU level
relevant to climate change and repealing Decision No 280/2004/EC3.

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 Kyoto Protocol and to decisions adopted thereunder, and
evaluating progress towards meeting those commitments;

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

1 According to Decision 13/CP.20 of the Conference of the Parties to the UNFCCC, the CRF Reporter version 5.0.0 software
was not functioning, so Annex | Parties were not able to submit their CRF tables. In the same Decision, the Conference of the
Parties reiterated that Annex | Parties may submit their CRF tables after April 15 2015, but no later than the end of the
corresponding delay in the availability of CRF Reporter. Decisions 20/CP.21 and 10/CMP.11 further noted that CRF reporter
was still not functioning. "Functioning” software means that the data on GHG emissions/removals are reported accurately, as
both reporting format tables and in XML format. In 2015, the European Union made an inventory submission under the
UNFCCC, but not under the Kyoto Protocol because the CRF Reporter could not deliver CRF tables for Kyoto Protocol
LULUCEF activities without errors.

2 This submission does not yet include a full set of CRF tables, because of a very recent technical issue with the CRF Reporter
software, which does not allow for a proper aggregation of the EU totals. The EU is in close contact with the technical support
unit of the UNFCCC secretariat and will submit the CRF tables as soon as the issue has been solved.

3 http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1448384547941&uri=CELEX:32013R0525 OJ L 165, 18.6.2013, p. 13—
40e
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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(1) 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 new Monitoring Mechanism Regulation has enhanced the reporting rules on GHG
emissions to meet the requirements arising from international climate agreements, as well as
the 2009 EU climate and energy package. Since in 2014, GHG inventory reporting has taken
place under this new legal instrument, which replaces and expands the previous Monitoring
Mechanism Decision 280/2004/EC.

The EU GHG inventory comprises the direct sum of emissions from the national inventories
compiled by the EU Member States making up the EU-28. Energy data from Eurostat are
used for the reference approach for CO, emissions from fossil fuels, developed by the
Intergovernmental Panel on Climate Change (IPCC).

In addition, the European Union, its Member States and Iceland have jointly agreed to fulfil
their quantified emissions limitation and reduction commitments for the second commitment
period to the Kyoto Protocol, as reflected in the Doha Amendment. In this context, the EU
and Iceland jointly report their national GHG emissions during the second commitment period
of the Kyoto Protocol. This report, therefore, refers to the totals of the EU-28 plus Iceland.
For reasons of clarity, please note that in some cases the terms ‘(EU-28) Member States’
and ‘EU-28/EU’ may be used. As a general rule, these terms also refer to Iceland.

The main institutions involved in the compilation of the EU GHG inventory are the 28
Member States plus Iceland, the European Commission Directorate-General for Climate
Action (DG CLIMA), the European Environment Agency (EEA) and its European Topic
Centre on Air Pollution and Climate Change Mitigation (ETC/ACM), Eurostat, and the Joint
Research Centre (JRC).

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

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

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



5. A resubmission is prepared by 27 May if needed. In 2016, due to the previously
mentioned problems with the UNFCCC’s CRF Reporter, the EU’s inventory
submission has been delayed until mid-June.



ES-2 Summary of greenhouse gas emissions trends in the EU

Total GHG emissions — excluding Land Use, Land Use Change and Forestry (LULUCF) —
in the EU-28 plus Iceland amounted to 4 290 million tonnes CO: equivalent in 2014
(including indirect CO;, emissions). All GHG emission totals provided in this report include
indirect CO, emissions*.

In 2014, total GHG emissions were 24.4 % (1 382 million tonnes CO, equivalents) below
1990 levels. Emissions decreased by 4.1 % (185 million tonnes CO: equivalent) between
2013 and 2014 (Figure ES. 1).

Figure ES. 1 EU-28 plus Iceland GHG emissions (excl. LULUCF)
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Notes: GHG emissions data for the EU-28 plus Iceland as a whole refer to domestic emissions (i.e. within the 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).

Main trends by source category, 1990-2014

In 2014, total GHG emissions (excluding LULUCF) in the EU-28 plus Iceland reached their
lowest level since 1990. There has been a progressive decoupling of gross domestic product
(GDP) and GHG emissions compared to 1990, with an increase in GDP of about 47 %

4 According to the UNFCCC reporting guidelines, Annex | Parties may report indirect CO, from the atmospheric oxidation of
CH,, CO and NMVOCs. 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 them. The CRF tables
include national totals, including and excluding indirect CO, emissions.
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alongside a decrease in emissions of more than 24 % over the period. This was partly due to
growing shares of renewables, less carbon intensive fuels in the energy mix and
improvements in energy efficiency. GHG emissions decreased in the majority of sectors
between 1990 and 2014, with the notable exception of transport, including international
transport, and refrigeration and air conditioning. At the aggregate level, emissions reductions
were largest for manufacturing industries and construction, electricity and heat production,
and residential combustion. A combination of factors explains lower emissions in industrial
sectors, such as improved efficiency and carbon intensity as well as structural changes in the
economy, with a higher share of services and a lower share of more-energy-intensive
industry in the total GDP. The economic recession that began in the second half of 2008 also
had an impact on emissions from industrial sectors. Emissions from electricity and heat
production decreased strongly since 1990. In addition to improved energy efficiency, there
has been a move towards less carbon intensive fuels. Between 1990 and 2014, the use of
solid and liquid fuels in thermal stations decreased strongly whereas natural gas
consumption almost doubled, resulting in reduced CO, emissions per unit of fossil fuel
energy generated. Emissions in the residential sector also represented one of the largest
reductions. Energy efficiency improvements from better insulation standards in buildings and
a less carbon-intensive fuel mix can partly explain the lower demand for space heating in the
EU as a whole over the past 24 years. The year 2014 was also the hottest year on record,
leading to substantially lower heat demand. There has also been a very strong increase in
CO- emissions from biomass combustion, which has contributed to lower GHG emissions in
the EU. In terms of the main GHGs, CO; was responsible for the largest reduction in
emissions since 1990. Reductions in emissions from N>.O and CH4 have been substantial,
reflecting lower levels of mining activities, lower agricultural livestock, and lower emissions
from managed waste disposal on land and from agricultural soils.

For a more detailed analysis, see the upcoming EEA working paper ‘Analysis of key trends
and drivers in greenhouse gas emissions in the EU between 1990 and 2014’, to be published
alongside the final GHG inventory submission to the UNFCCC.

Table ES. 1 shows those sources that made the largest contribution to the change in total
GHG emissions in the EU plus Iceland between 1990 and 2014.



Table ES. 1 Overview of EU-28 plus Iceland source categories whose emissions increased or decreased by
more than 20 million tonnes CO2 equivalent in the period 1990-2014

Source category Million tgnnes
CO, equivalent
Road Transportation (CO, from 1.A.3.b) 124
Refrigeration and Air conditioning (HFCs from 2.F.1) 99
Aluminium Production (PFCs from 2.C.3) -20
Fugitive emisisons from Natural Gas (CH,from 1.B.2.b) -20
Enteric Fermentation: Dairy Cattle (CH, from 3.A.1) -21
Agricultural Soils: Direct N,O Emissions From Managed Soils (N,O from 3.D.1) -25
Cement Production (CO, from 2.A.1) -28
Fluorochemical Production (HFCs from 2.B.9) -29
Nitric Acid Production (N,O from 2.B.2) -45
Enteric Fermentation: Cattle (CH, from 3.A.1) -47
Commercial/lnstitutional (CO,from 1.A.4.a) -56
Adipic Acid Production (N,O from 2.B.3) -57
Manufacture of Solid Fuels and Other Energy Industries (CO, from 1.A.1.c) -62
Coal Mining and Handling (CH4from 1.B.1.a) -75
Managed Waste Disposal Sites (CH, from 5.A.1) -76
Iron and steel production (CO, from 1.A2.a +2.C.1) -105
Residential: Fuels (CO, from 1.A.4.b) -140
Manufacturing industries (excl. Iron and steel) (Energy-related CO, from 1.A.2 excl. 1.A2.a) -299
Public Electricity and Heat Production (CO, from 1.A.1.a) -346
Total -1 382

Notes: As the table only presents sectors whose emissions have increased or decreased by at least 20 million tonnes
CO; equivalent, the sum for each sector grouping does not match the total change listed at the bottom of the
table.

Main trends by source category, 2013-2014

Total GHG emissions (excluding LULUCF) decreased by 185 million tonnes CO; equivalent
(4.1 %) between 2013 and 2014. This significant decrease in emissions in 2014 came with
an increase in GDP of 1.4 %. This resulted in a lower GHG-emissions intensity of GDP in the
EU in 2014, which can be attributed to the sharp decline in the consumption of heat and
electricity. This was in turn triggered by the lower heat demand from households due to the
milder winter conditions in Europe. The sustained increase in hon-combustible renewables
for electricity generation also contributed to lower emissions in 2014. Over 80 % of the total
GHG emissions reduction in 2014 was accounted for by lower CO, emissions from gas and
solid fuels from thermal power stations as well as by lower CO, emissions from gas in the
residential and commercial sectors. Primary energy consumption declined overall, with
emissions decreasing for all fossil fuels, particularly natural gas, but also for hard coal and
lignite. The consumption of renewables increased in terms of primary energy. This led to a
further improvement in the carbon intensity of the EU energy system in 2014. Germany and
the United Kingdom accounted for about 45% of the total GHG emissions reduction at EU
level in 2014.
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Table ES. 2 shows the source categories making the largest contribution to the change in
GHG emissions in the EU-28 between 2013 and 2014.

Table ES. 2 Overview of EU-28 plus Iceland source categories whose emissions increased or decreased by
more than 3 million tonnes CO:z equivalent in the period 2013-2014

Source category Million tgnnes
CO, equivalent
Road Transportation (CO, from 1.A.3.b) 7
Iron and steel production (CO, from 1.A2.a +2.C.1) 6
Cement Production (CO, from 2.A.1) 3
Chemicals: Fuels (CO, from 1.A.2.c) -3
Petroleum Refining (CO, from 1.A.1.b) -4
Managed Waste Disposal Sites (CH4from 5.A1) -5
Manufacturing industries (excl. Iron and steel) (Energy-related CO, from 1.A.2 excl. 1.A.2.a) -18
Commercial/Institutional (CO, from 1.A.4.a) -23
Residential (CO, from 1.A.4.b) -66
Public Electricity and Heat Production (CO, from 1.A.1.a) -85
Total -185

Notes: As the table only presents sectors whose emissions have increased or decreased by at least 3 million tonnes of
CO; equivalent, the sum for each country grouping does not match the total change listed at the bottom of the
table.

Table ES.3 gives an overview of total GHG emissions by Member States, illustrating where
the main changes occurred.
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Table ES. 3 GHG emissions in million tonnes CO:2 equivalent (excl. LULUCF)

Change Change
1990 2014 2013-2014 2013-2014 1990-2014
million million million
t(onnes) t(onnes) t(onnes) (%) (%)
Austria 78.8 76.3 -3.7 -4.6% -3.2%
Belgium 146.0 113.9 -5.5 -4.6% -22.0%
Bulgaria 104.0 57.2 2.3 4.1% -45.0%
Croatia 34.8 245 -0.6 -2.3% -29.7%
Cyprus 5.7 8.4 0.4 5.4% 47.9%
Czech Republic 199.3 125.9 -4.9 -3.7% -36.8%
Denmark 70.7 51.2 -4.3 -71.7% -27.6%
Estonia 40.0 21.1 -0.6 -2.8% -47.3%
Finland 71.3 59.1 -4.2 -6.6% -17.1%
France 548.1 458.9 -27.6 -5.7% -16.3%
Germany 1246.1 900.2 -43.3 -4.6% -27.8%
Greece 104.8 1014 -3.3 -3.1% -3.3%
Hungary 94.1 57.2 -0.3 -0.6% -39.2%
Ireland 56.2 58.3 -0.3 -0.5% 3.7%
ltaly 521.9 418.6 -20.3 -4.6% -19.8%
Latvia 26.2 11.3 0.0 -0.3% -56.9%
Lithuania 47.1 19.0 -0.1 -0.7% -59.6%
Luxembourg 12.9 10.8 -0.4 -3.9% -16.3%
Malta 2.0 3.0 0.0 1.0% 49.1%
Netherlands 222.2 187.1 -8.0 -4.1% -15.8%
Poland 472.9 380.3 -13.2 -3.3% -19.6%
Portugal 60.7 64.6 -04 -0.5% 6.5%
Romania 251.9 109.8 -0.3 -0.2% -56.4%
Slovakia 74.7 40.6 -2.3 -5.3% -45.6%
Slovenia 18.6 16.6 -1.7 -9.5% -10.9%
Spain 285.9 3289 15 0.5% 15.0%
Sweden 71.9 54.4 -1.6 -2.8% -24.4%
United Kingdom 796.6 523.7 -42.5 -7.5% -34.3%
EU-28 (Convention) 5665.5 4282.1 -185.0 -4.1% -24.4%
United Kingdom (KP) 799.8 527.2 -42.6 -7.5% -34.1%
Iceland 3.6 4.6 0.1 1.4% 26.5%
EU-28 + Iceland (KP) 5672.3 4290.2 -185.0 -4.1% -24.4%

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

Table ES. 4 gives an overview of the main trends in the EU-28 plus Iceland GHG emissions
and removals for the period 1990-2014. By far the most important GHG is CO,, which
accounted for 81 % of total EU-28 emissions in 2014, excluding LULUCF. In 2014, EU-28
CO; emissions excluding LULUCF were 3 474 million tonnes, which was 22 % below 1990
levels. Compared to 2013, CO, emissions decreased by 5 %. Emissions of CH4, PFCs, and

SFe decreased in 2014, while those of N.O, HFCs and NFz increased.
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Table ES. 4 Overview of EU-28 plus Iceland GHG emissions and removals from 1990 to 2014 in million tonnes
COz2 equivalent

GREENHOUSE GAS EMISSIONS 1990 1995 2000 2005 2010 2011 2012 2013 2014
Net CO, emissions/removals 4209 3922 3851| 3973| 3620( 3474 3417 3332 3163
CO, emissions (without LULUCF) 4474 4216 4176 4301 3946 3800 3739 3657 3474
CH, 748 682 621 553 495 484 480 467 462
N,O 401 364 323 302 257 253 250 251 253
HFCs 29 44 53 72 103 105 108 110 112
PFCs 26 17 12 7 4 4 4 4 4
Unspecified mix of HFCs and PFCs 5.7 5.8 2.1 0.9 0.4 0.2 0.2 0.2 0.2
SFe 11 15 11 8 6 6 6 6 6
NF3 0.02 0.04 0.12 0.16 0.12 0.13 0.09 0.07 0.07
Total (with net CO, emissions/removals) 5429 5050 4873 4916| 4485 4327 4265 4171] 3999
Total (without CO2 from LULUCP) 5694 5344 5198 5244 4812 4653 4587 4496 4311
Total (without LULUCF) 5672 5320 5175 5223| 4791 4632 4 565 4475 4290

Notes: CO, emissions include indirect CO,

More detailed information can be found in Chapter 2.

ES-4 Summary of emissions and removals by main source and
sink category

Table ES. 5 gives an overview of EU-28 plus Iceland GHG emissions in the main source
categories for the period 1990-2014. The most important sector by far is energy (i.e.
combustion and fugitive emissions), which accounted for 78 % of total EU emissions in 2014.
The second largest sector is agriculture (10 %), followed by industrial processes (9 %). More
detailed trend descriptions are included in the individual sector chapters (chapters 3-7).

Table ES. 5 Overview of EU-28 GHG emissions (in million tonnes COz-equivalent) in the main source and sink
categories for the period 1990 to 2014

GHG SOURCE AND SINK 1990 1995 2000 2005 2010 2011 2012 2013 2014
1. Energy 4358 4091 4019 4117( 3800 3651 3604, 3520 3328
2. Industrial Processes 513 493 448 454 389 384 372 371 375
3. Agriculture 549 479 465 440 428 428 425 429 436
4. Land-Use, Land-Use Change and Forestr] -244 -270 -303 -307 -305 -304 -300 -304 -291
5. Waste 244 250 238 207 170 164 159 151 146
6. Other 0.03 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
indirect CO, emissions 8.34 7.06 6.30 5.46 4.62 4.50 4.39 4.29 4.10
Total (with net CO, emissions/removals) 5429 5050 4873 4916 4 485 4 327 4 265 4171 3999
Total (without LULUCF) 5672 5320 5175 5223 4791 4632 4565 4475 4290

Notes: CO, emissions include indirect CO,

ES-5 Summary of EU Member State emission trends

Table ES. 6 gives an overview of Member State contributions to EU GHG emissions for the
period 1990-2014. Member States show large variations in GHG emissions trends.



Table ES. 6 Overview of EU-28 plus Iceland contributions to total GHG emissions, excluding LULUCF, from
1990 to 2014 in million tonnes CO2z-equivalent

Member State 1990 1995 2000 2005 2010 2011 2012 2013 2014
Austria 78.8 79.8 80.4 92.8 84.9 82.6 79.9 80.0 76.3
Belgium 146.0 154.0 149.2 144.8 133.3 122.8 118.8 119.4 113.9
Bulgaria 104.0 73.5 58.3 62.7 59.8 65.1 60.0 54.9 57.2
Croatia 34.8 24.4 27.0 31.1 29.0 28.4 26.1 25.0 24.5
Cyprus 5.7 7.1 8.4 9.3 9.6 9.3 8.7 8.0 8.4
Czech Republic 199.3 158.1 150.9 148.7 140.2 138.8 134.7 130.7 125.9
Denmark 70.7 78.6 71.1 66.7 63.6 58.4 53.5 55.5 51.2
Estonia 40.0 19.9 17.1 18.3 19.9 20.5 19.4 21.7 21.1
Finland 71.3 71.8 70.0 69.5 75.9 68.0 62.4 63.3 59.1
France 548.1 547.0 554.3 554.8 514.5 487.0 488.4 486.5 458.9
Germany 1246.1 1118.5 1041.1 989.9 939.4 920.2 924.7 943.5 900.2
Greece 104.8 110.8 127.7 136.0 118.7 115.7 112.2 104.7 101.4
Hungary 94.1 75.7 73.6 75.9 65.5 63.8 60.1 57.6 57.2
Ireland 56.2 59.9 69.3 70.4 62.3 58.2 58.7 58.5 58.3
Italy 521.9 533.4 554.5 578.9 508.4 494.8 468.7 438.9 418.6
Latvia 26.2 12.8 10.4 11.4 12.3 11.5 11.4 11.3 11.3
Lithuania 47.1 21.6 18.7 22.3 20.1 20.6 20.4 19.1 19.0
Luxembourg 12.9 10.1 9.7 13.0 12.2 12.1 11.8 11.2 10.8
Malta 2.0 2.5 2.6 3.0 3.1 3.2 3.3 3.0 3.0
Netherlands 222.2 232.2 220.3 214.4 213.8 200.0 195.3 195.0 187.1
Poland 472.9 445.2 392.2 396.9 406.2 403.3 396.9 393.4 380.3
Portugal 60.7 71.4 84.0 88.2 70.4 68.9 67.1 65.0 64.6
Romania 251.9 182.8 140.5 146.6 117.0 121.7 120.1 110.0 109.8
Slovakia 74.7 54.7 49.9 51.5 46.5 45.7 43.3 42.9 40.6
Slovenia 18.6 18.8 19.1 20.5 19.6 19.6 19.0 18.3 16.6
Spain 285.9 325.7 385.1 438.5 360.8 360.4 355.4 327.4 328.9
Sweden 71.9 74.0 68.9 67.0 65.0 61.0 57.6 55.9 54.4
United Kingdom 796.6 748.8 713.8 692.1 610.2 562.1 579.2 566.3 523.7
EU-28 (Convention) 5 665 5313 5168 5215 4782 4623 4 557 4467 4282
United Kingdom (KP) 799.8 752.2 717.3 695.7 613.9 565.7 582.6 569.8 527.2
Iceland 3.6 3.4 4.0 3.9 4.7 4.5 4.6 4.5 4.6
EU-28 + Iceland (KP) 5672 5320 5175 5222 4790 4631 4 565 4475 4290

The overall EU GHG emissions trend is dominated by the two largest emitters, Germany (21
%) and the United Kingdom (12 %), which accounted for one third of total EU-28 GHG
emissions in 2014. By 2014, these two Member States had achieved total domestic GHG
emissions reductions of 619 million tonnes CO, equivalent compared to 1990, not counting
carbon sinks and the use of Kyoto mechanisms.

About 45 % of the EU’s net decrease in GHG emissions was accounted for by Germany and
the United Kingdom. The main reasons for the favourable trend in Germany were an
increase in the efficiency of power and heating plants and the economic restructuring of the
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 switch
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 United
Kingdom were primarily the result of liberalising energy markets and the subsequent fuel
switch from 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.
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ES-6 Other information

INTERNATIONAL AVIATION AND MARITIME TRANSPORTATION

GHG emissions from international aviation increased by over 95% between 1990 and 2014.
GHG emissions from international shipping increased by 24 % during the same 24-year
period. In 2014, emissions from international aviation overtook emissions from international
shipping (138 million tonnes CO: equivalent and 135 million tonnes CO: equivalent
respectively). Together, the two sectors accounted for about 6 % of the total EU GHG
emissions in 2014.

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

Based on EU Member States’ GHG inventories in 2016, total EU GHG emissions (excluding
LULUCF) for 2013 were 0.3 % lower than those reported in the 2015 GHG inventories. Total
EU emissions in 1990, reported in 2016 GHG inventories, were 0.4 % lower than the 1990
emissions reported in 2015 inventories.

For detailed information on recalculations see Chapter 10 and the sector-specific
recalculations in the sectoral chapters of the main report.
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Annexes relevant to the EU submission:

Annex |: Key category analysis

Annex II: Uncertainty assessment (included in NIR section 1.6)

Annex IlI: Detailed methodological descriptions for individual source or sink categories
Annex IV: Energy balance for 2014, see table 1.16

Annex V: Additional information (summary 2 tables and status & consistency reports by MS)
Annex VI: Accounting Table
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PART 1. ANNUAL INVENTORY
SUBMISSION (EU-28)



1 INTRODUCTION TO THE EU GREENHOUSE GAS INVENTORY

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

The present report is the official inventory submission of the European Union for 2016 under
the UNFCCC, and for 2015 and 2016 under the Kyoto Protocol (KP), in spite of the
remaining deficiencies in the CRF Reporter and underlying CRF tables®®. The EU should not
be held liable for errors caused by the CRF Reporter in the review of the information
submitted. The inventory data reported in the 2015 submission under the UNFCCC have
been revised in this submission. Therefore, the 2016 submission should also be considered
as a resubmission of the estimates with regard to the 2015 UNFCCC submission. Due to the
late availability of the current version of CRF Reporter (version 5.14 released on 3rd May
2016) and the subsequent hot-fixes to resolve important issues with this version, the EU
values presented in this report have derived from the direct sum of the national inventories
submitted to the EU by its Member States and Iceland by 20" April. To ensure full
consistency with the estimates submitted by the EU Member States to the UNFCCC, the EU
plans to resubmit its inventory before the UNFCCC review, which will take place in
September 2016.

This report 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 methodologies of the Member States’ GHG inventories. As the data used in
the EU inventory are the aggregation of the scope-relevant 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 UNFCCC. As such, the
complete details on the methodologies used by the Member States are available in the
national inventory reports of the Member States, which are submitted to the UNFCCC and
published in the UNFCCC website. To facilitate the work of the expert review teams during
the annual UNFCCC review process, and as follow up to previous review recommendations,
the EU submission in 2016 includes an Annex (Annex Ill) with a summary description of the
methodologies used by each Member State for the EU key categories. The more detailed
descriptions can be found in Member State’s own submissions. Note that all Member States’
submissions (common reporting format (CRF) tables and inventory reports), are considered
to be part of the EU inventory. Several chapters in this report refer to information provided by

5 According to Decision 13/CP.20 of the Conference of the Parties to the UNFCCC, the CRF Reporter version 5.0.0 software
was not functioning, so Annex | Parties were not able to submit their CRF tables. In the same Decision, the Conference of the
Parties reiterated that Annex | Parties may submit their CRF tables after April 15 2015, but no later than the end of the
corresponding delay in the availability of CRF Reporter. Decisions 20/CP.21 and 10/CMP.11 further noted that CRF reporter
was still not functioning. "Functioning" software means that the data on GHG emissions/removals are reported accurately, as
both reporting format tables and in XML format. In 2015, the European Union made an inventory submission under the
UNFCCC, but not under the Kyoto Protocol because the CRF Reporter could not deliver CRF tables for Kyoto Protocol
LULUCF activities without errors.

5 This submission does not yet include a full set of CRF tables, because of a very recent technical issue with the CRF Reporter
software, which does not allow for a proper aggregation of the EU totals. The EU is in close contact with the technical support
unit of the UNFCCC secretariat and will submit the CRF tables as soon as the issue has been solved.



the Member States, where additional insights can be gained. In many cases this Member
State information is presented in summary overview tables.

The EU greenhouse gas inventory has been compiled under Regulation (EU) No 525/2013 of
the European Parliament and of the Council 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 climate change and repealing Decision No 280/2004/EC’.
Decision No 280/2004/EC has been revised in order to enhance the reporting rules on GHG
emissions to meet requirements arising from current and 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 Intergovernmental Panel on Climate Change (IPCC) reference
approach for CO, emissions from the combustion of fossil fuels.

The EU-28 Member States are: Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Poland, Portugal, Romania, Slovakia,
Slovenia, Spain, Sweden and the United Kingdom. Croatia is the newest Member State and
accessed the EU in July 2013. Even though not all Member States were part of the European
Union in 1990, GHG emissions in the EU are time-series consistent since 1990 and account
for all sources and sinks of the current 28 EU MS.

In addition, the European Union, its Member States and Iceland have jointly agreed to fulfil
their quantified emissions limitation and reduction commitments for the second commitment
period to the Kyoto Protocol, as reflected in the Doha Amendment. In this context, the EU
and Iceland jointly report their national GHG emissions during the second commitment period
of the Kyoto Protocol. This report, therefore, refers to the totals of the EU-28 plus Iceland.
For reasons of clarity, please note that in some cases the terms ‘(EU-28) Member States’
and ‘EU-28/EU’ may be used. As a general rule, these terms also refer to Iceland.

1.1 Background information on greenhouse gas inventories and climate
Change

The annual EU GHG inventory is required 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 fulfilment of the EU’'s commitments under the UNFCCC and the Kyoto
Protocol, and with respect to EU legislation for reduction of GHG emissions®. For this
purpose, the Commission has to prepare a progress evaluation report, which has to be
forwarded to the European Parliament and the Council. The annual EU inventory is used for
the evaluation of actual progress.

7 OJL 165, 18.06.2013, p. 13.
8 Decision No 406/2009/EC



The legal basis of the compilation of the EU inventory is Regulation (EU) 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 national and
Union level relevant to climate change and repealing Decision No 280/2004/EC (hereafter
referred to as the Monitoring Mechanism Regulation or MMR) °. The MMR establishes a
mechanism for inter alia: (1) ensuring the timeliness, transparency, accuracy, consistency,
comparability and completeness of reporting by the Union and its Member States to the
UNFCCC Secretariat; (2) reporting and verifying information relating to commitments of the
Union and its Member States pursuant to the UNFCCC, to the Kyoto Protocol and to
decisions adopted thereunder and evaluating progress towards meeting those commitments;
(3) monitoring and reporting all anthropogenic emissions by sources and removals by sinks
of greenhouse gases not controlled by the Montreal Protocol on substances that deplete the
ozone layer in the Member States; (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 No 406/2009/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:

¢ 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

e data in accordance with UNFCCC reporting requirements on their anthropogenic emissions of
carbon moxide (CO), sulphur dioxide (S0O2), nitrogen oxides (x) and volatile organic
compounds, for the year X-2

e their anthropogenic greenhouse gas emissions by sources and removals of CO: 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 — 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;

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

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

Specific requirements on structure, format, submission processes under the MMR are
detailed in an implementing Act since June 2014. According to the MMR and its
implementing decisions the reporting requirements are exactly the same as for the UNFCCC,
regarding content and format. The EU and its Member States prepare the inventory
according to the relevant provisions under the UNFCCC.




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 regard the Union greenhouse gas inventory. The Commission’s
Staff Working Document (SWD (2013) 308 final'®) outlines the main elements of the Union
inventory system. An overview is presented in Figure 1.1.

The Directorate General Climate Action of the European Commission has overall
responsibility for the inventory of the European Union (EU) while each Member State is
responsible for the preparation of its own inventory which is the basic input for the inventory
of the European Union. DG Climate Action is supported in the establishment of the inventory
by the following main institutions: the European Environment Agency (EEA) and its European
Topic Centre on Air Pollution and Climate Change Mitigation (ETC/ACM) as well as the
following other DGs of the European Commission: Eurostat, and the Joint Research Centre
(JRC) 11,

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 regard the Union greenhouse gas inventory. The Commission’s
Staff Working Document (SWD (2013) 308 final) outlines the main elements of the Union
inventory system. An overview is presented in Figure 1.1.

10 http://ec.europa.eu/clima/policies/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
Commission. For simplicity reasons, these institutions are referred to as ‘Eurostat’ and the ‘JRC’ in this report.



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

Table 1.1 List of institutions and experts responsible for the compilation of Member States’ inventories and for
the preparation of the EU inventory

Member State/EU institution Contact address
Elisabeth Rigler
Austri Umweltbundesamt
ustria Spittelauer Laende 5,
A-1090 Vienna




Belgium

Peter Wittoeck
Federal Department of the Environment
Place Victor Horta 40, B-1060 Bru ssels

Bulgaria

Detelina Petrova

Executive Environment Agency
136, Tzar Boris Il Blvd.

1618 Sofia

Croatia

Ms Iva Svedek

Ekonerg - Energy and Environmental Protection Institute
Koranska 5

10000 Zagreb

Ms Vlatka Palci¢

Ministry of Environmental and Nature Protection
Radnicka cesta 80

10000 Zagreb

Cyprus

Theodoulos Mesimeris

Head of Climate Action Unit

Department of Environment

Ministry of Agriculture, Natural Resources and Environment
1498, Nicosia, Cyprus

Czech Republic

Ing. Eva Krtkova

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

Denmark

Ole-Kenneth Nielsen
Aarhus University
Frederiksborgvej 399, PO Box 358, DK-4000 Roskilde

Estonia

Katre Kets

Adviser, Climate and Radiation Department
Tel. +372 626 0754

Fax +372 626 2801

Katre.Kets@envir.ee

and

Cris-Tiina Turkson

Senior officer, Climate and Radiation Department
Tel. +372 626 2977

Fax +372 626 2801
Cris-Tiina.Turkson@envir.ee

Ministry of the Environment
Narva mnt 7a

15172 Tallinn

Estonia

Finland

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

France

Pascale Vizy

Direction Générale de I'Energie et du Climat (DGEC)

Ministére de 'Environnement, de I'Energie et de la Mer (MEEM)

Tour Sequoia

92055 La Défense CEDEX

and

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

Jean-Pierre Chang

Germany

Michael Strogies
Federal Environmental Agency
Worlitzer Platz 1, D-06844 Dessau-Rol3lau

Greece

Mr. Kyriakos Psychas
Ministry of Environment and Energy
Amaliados, 17 Athens, Greece




Hungary

Mr. Gabor KIS-KOVACS

Hungarian Meteorological Service, Kitaibel Pal u. 1, 1024, Budapest, HUNGARY
kiskovacs.g@met.hu

Tel. +36-1-346-4706

Ireland

Paul Duffy
Environmental Protection Agency
PO Box 3000, Johnstown Castle, Co. Wexford, Ireland

Italy

M. Contaldi, R. de Lauretis, D. Romano
National Environment Protection Agency (ANPA)
Via Vitaliano Brancati 48, 1-00144 Rome

Latvia

Agita Gancone
Ministry of Environmental Protection and Regional Development
Peldu street 25, LV-1494

Lithuania

Ms. Jolanta Merkeliene,

Chief Desk Officer,

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

A. Jaksto 4/9, LT 01105 Vilnius

Luxembourg

Eric De Brabanter

Département de I'Environnement

Ministere du Développement durable et des Infrastructures
L-2918 Luxembourg

Dr Marc Schuman

Administration de I'Environnement

16 rue Eugéne Ruppert

L-2453 Luxembourg

Malta

Krista Rizzo
Malta Resources Authority — Climate Change Unit
Millennia, 2nd Floor, Aldo Moro Road, Marsa MRS 9065, Malta.

Netherlands

Wim van der Maas
National Institute for Public Health and the Environment
P.O. Box 1, 3720 BA Bilthoven, The Netherlands

Poland

Anna Olecka

National Centre for Emissions Management

Institute of Environmental Protection - National Research Institute
Chmielna 132/134, 00-805 Warszawa, PL

Portugal

Eduardo Santos

Agéncia Portuguesa do Ambiente, Departamento de Alterag6es Climaticas (DCLIMA)
Rua da Murgueira, 9/9A, 2610-124 Amadora, Portugal

Romania

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

Slovakia

Milos Grajcar

Ministry of the Environment of the Slovak Republic
Climate Change Department (National Focal Point)
Namestie L. Stura 1, 812 35 Bratislava 1, Slovak Republic

Janka Szemesova
Department of Emissions, Slovak Hydrometeorological Institute
Jeseniova 17, 833 15 Bratislava, Slovak Republic

Slovenia

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

Spain

Maj Britt Larka Abellan

Direccién General de Calidad y Evaluacion Ambiental y Medio Natural
Ministerio de Agricultura, Alimentacion y Medio Ambiente

Plaza de San Juan de la Cruz s/n, E-28071 Madrid

Sweden

Johan Kristensson

The Ministry of the Environment and Energy,
Rosenbad 4

SE 103 33 Stockholm, Sweden

and

Ms. Frida Lofstrom

The Swedish Environmental Protection Agency
Naturvardsverket , SE-106 48 Stockholm
Sweden
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Julia Sussams

UK Greenhouse Gas Inventory

United Kingdom GHG Statistics & Inventory Team

Department of Energy & Climate Change

(0300) 068 2942; julia.sussams@decc.gsi.gov.uk

Ana Maria Danila
European Commission European Commission, DG Climate Action
Beaulieu, BU-24 4/32, Brussels, Belgium

Ricardo Fernandez, Spyridoula Ntemiri
European Environment Agency
Kongens Nytorv 6, DK-1050 Copenhagen, Denmark

European Environment Agency
(EEA)

Nicole Mandl, Michael Gager, Elisabeth Rigler

European Topic Centre on Air European Topic Centre on Air Pollution and Climate Change Mitigation

Pollution and Climate Change

L Umweltbundesamt
Mitigation (ETC/ACM) Spittelauer Laende 5, A-1090 Vienna, Austria
Michael Goll
Eurostat Statistical Office of the European Communities (Eurostat),

Jean Monnet Building, L-2920 Luxembourg, Luxembourg

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

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
secretariat by 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 systems of each Member State is included
in the respective national inventory reports.

The European Union’s inventory is based on the inventories supplied by Member States. The
total estimate of the EU greenhouse gas emissions should accurately reflect the sum of
Member States’ national greenhouse gas inventories. Member States are responsible for
choosing activity data, emission factors and other parameters used for their national
inventories as well as the correct application of methodologies provided in the 2006 IPCC
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 the EU to be able to provide the GHG inventory to the UNFCCC on time, all Member
States are required to report individual GHG inventories prepared in accordance with
UNFCCC reporting guidelines to the European Commission and to the European
Environment Agency (EEA) by 15 January every year.

12 In addition, the European Union, its Member States and Iceland have jointly agreed to fulfil their quantified emissions
limitation and reduction commitments for the second commitment period to the Kyoto Protocol, as reflected in the Doha
Amendment. In this context, the EU and Iceland jointly report their national GHG emissions during the second commitment
period of the Kyoto Protocol. This report, therefore, refers to the totals of the EU-28 plus Iceland. For reasons of clarity, please
note that in some cases the terms '(EU-28) Member States' and 'EU-28/'EU' may be used. As a general rule, these terms
also refer to Iceland.
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After the submission of national GHG inventories and inventory reports, QA/QC checks are
performed by the EU team. The outcome of these ‘initial checks’, together with the draft EU
inventory report is sent to Member States for checking, reviewing and providing of
comments. The Member States take part in the review and comment phase of the draft EU
inventory report. The purpose of circulating the draft EU inventory report is to improve the
quality of the EU inventory. The Member States check their national data and information
used in the EU inventory report, answer to the initial checks findings and send updates, as
relevant by the 15" March. In addition, they can comment on the general aspects of the EU
inventory report by the same deadline.

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

The inventory authorities of the Member States take part in the Working Group 1 ‘Annual
Inventories’ (WG1) of the Climate Change Committee established under the MMR. The
purpose of the Climate Change Committee is to assist the European 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

The European Commission’s DG Climate Action in consultation with the Member States has
the overall responsibility for the EU inventory. Member States are required to submit their
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 the UNFCCC Secretariat,
on behalf of the European Union. In the actual compilation of the EU inventory and inventory
report, the European Commission, DG Climate Action, is assisted by the EEA including the
EEA’'s ETC/ACM and by Eurostat and the JRC.

The consultation 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
the DG Climate Action. Procedures within the Committee for decision-making, adoption of
measures and voting are outlined in the rules of procedure, adopted in November 2003. In
order to facilitate decision-making in the Committee, working groups have been established,
one of which is Working Group 1 on ‘Annual inventories’. The objectives and tasks of
Working Group 1 under the Climate Change Committee include:

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

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

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

e the evaluation of the current organisational aspects of the preparation process of the 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 (supported by
European topic centres) and national institutions in the EEA member countries®® (see
http://eionet.eea.europa.eu). Member States report the information reported pursuant to
Article 7 of the MMR to the Commission with a copy to the European Environment Agency,
and for this reason they are making use of the EEA’s ReportNet's Central Data Repository
under the Eionet (‘CDR’, see http://cdr.eionet.europa.eu/).

Apart from the data capturing processes, and as part of its responsibility to compile the GHG
inventory and prepare the Union GHG inventory report, the EEA is also responsible for the
implementation of the QA/QC Programme of the EU, by performing inter alia a number of
QA/QC checks focused on ensuring the completeness and consistency of the Union and
Member States inventories.

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

The EEA is further assisted by its European Topic Centre on Air Pollution and Climate
Change Mitigation (ETC/ACM), which is an international consortium working with the EEA
under a framework partnership agreement. The activities of the EEA’s ETC/ACM are further
explained in the next paragraph.

1.2.1.4 The European Topic Centre on Air Pollution and Climate Change Mitigation

The EEA’s European Topic Centre on Air and Climate Change Mitigation (ETC/ACM) was
established by a contract between the lead organisation Institute for Public Health and the
Environment (RIVM) in the Netherlands and EEA for the years 2014-2018. The EEA’s
ETC/ACM involves 14 organisations and institutions in eight European countries. The
technical annex for the 2014 work plan for the EEA’s ETC/ACM and an implementation plan
specify the specific tasks of the EEA’s ETC/ACM partner organisations with regard to the
preparation of the EU inventory. Umweltbundesamt Austria is the task leader for the
compilation of the EU annual inventory in the EEA’'s ETC/ACM. The specific tasks
undertaken by EEA’s ETC/ACM include:

13 EEA member countries include the EU Member States, Iceland, Liechtenstein, Norway, Switzerland and Turkey.
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o Initial QA/QC checks of Member States’ submissions in cooperation with Eurostat,
and the JRC, up to 28 February documented in the EEA review tool and compilation
of results from initial checks (status and consistency reports);

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

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

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

The EEA’s ETC/ACM provides the CRF Aggregator developed to ensure the EU submission
is fully consistent with member state’s (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.

1.2.1.5 Eurostat

Eurostat collects national energy statistics reported under the EU Energy Statistics
Regulation on an annual basis. These data are used for the estimation of the IPCC
Reference Approach and the Sectoral Approach. The EEA compares the results of the two
approaches with MS CRF submissions. These comparisons are sent to MS during the
consultation on the Draft EU GHG inventory by 28/02. The Energy Statistics Regulation
(Regulation EC/1099/2008) as amended by Commission Regulation (EU) No 147/2013 of 13
February 2013 is the basis for MS reporting of energy data to Eurostat. Article 6(2) of the
Energy statistics regulation stipulates: 'Every reasonable effort shall be undertaken to ensure
coherence between energy data declared in the energy statistics regulation, and data
declared in accordance with Commission Decision No 280/2004/EC of the European
Parliament and of the Council concerning a mechanism for monitoring Community
greenhouse gas emissions and for implementing the Kyoto Protocol'. The consistency of
energy balances and CRF activity data is essential for good quality GHG estimates in the
energy sector, and therefore it is at the core of the QA/QC activities at EU level.

1.2.1.6 Joint Research Center

The Joint Research Centre (JRC) performs the QA/QC of the LULUCF and Agriculture
sectors and is responsible 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
clarifications 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/workshops/), dedicated EU-funded projects, the
AFOLU database, and a forest growth model whose results which may be used by countries
to compare with their estimates. More information is provided in the QAQC sections of the
LULUCF and Agriculture chapters.

1.2.2 Overview of inventory planning, preparation and management

1421 A description of the process of inventory preparation

The annual process of compilation of the EU inventory is summarised in Table 1.2. The
Member States submit their annual GHG inventory by 15 January each year to the European
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Commission’s DG Climate Action using the EEA’s ReportNet Central Data Repository. Then,
EEA’'s ETC/ACM, Eurostat and the JRC perform initial checks of the submitted data up to 28
February. The ETC/ACM transfers the nationally submitted data from the xml-files into the
CRF aggregator database which 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 information reported by MS in categories that do not have standardized
UIDs or in categories for which several country settings are possible have to be included in
the CRF Reporter manually.

Table 1.2 Annual process of submission and review of Member States inventories and compilation of the EU
inventory (normal cycle)
Element Who When What
1. Submission of annual
?gg;%?gtlfe co%anion Im:sg:)?{ilrfs Elements listed in Article 7(1) of
format (CRF) submission and | Member States 15 January Regulathn (EU) No 525/20].'3 .
elements of the national inventory and Amcle 3 of the implementing
report) by Member States under regulation (EU) No 749/2014
Council Decision No 280/2004/EC
Initial checks and consistency checks
(by EEA). Comparison of energy data
For the | provided by Member States in the CRF
c L ) Member State | with Eurostat energy data (sectoral and
ommission (incl. bmissi f h by E tat and
2. ‘Initial checks’ of Member States | Eurostat, the fsu mission reference approach) by Euros .
submissions JRC), assisted by rom 15 EEA. Check of Member States
the EEA January a_t the | agriculture and land use, land- use
latest until 28 | change and forestry  (LULUCF)
February inventories by JRC (in consultation with
Member States). The findings of the
initial checks will be documented.
Draft Union inventory and inventory
Commission (incl. report (compilation of Member State
3. Compilation of draft EU | Eurostat, the | up to 28 | information), based on Member State
inventory JRC), assisted by | February inventories and additional information
the EEA where needed (as submitted on 15
January).
4. Circulation of ‘initial check’ glc_)mmlssmn (.DG Circulation of ‘initial check’ findings
findings including notification of imate Action) 28 Februar including notification of potential gap-
g g y g p gap
assisted by the

potential gap-filling

EEA

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

Updated or additional inventory data

9. Circulation of follow-up initial
check findings

assisted by EEA
31 March

assisted by
EEA 31 March

additional inventory data and submitted by Member States (to remove
; - Member States 15 March ; ) f ’

complete national inventory inconsistencies or fill gaps) and
reports by Member States complete national inventory reports.
7. Member ‘State commenting on Member States 15 March If necessary, provide corr‘ectgd data and
the draft Union inventory comments to the draft Union inventory
8 .I\I/Iember Sgate responses to the Member States 15 March Membe‘r. Sta.tes respond to ‘initial
initial checks checks’ if applicable.

Commission Commission Circulation of follow-up initial check

findings and making available the

findings

10. Estimates for data missing

Commission (DG

The Commission prepares estimates for
missing data by 31 March of the
reporting year, following consultation

States regarding the Commission

from a national inventory g;';?;tez b égfn) 31 March with the Member State concerned, and
Y communicate these to the Member

States.
11. Comments from Member Member States 7 April Member States provide comments on

the Commission estimates for missing




Element Who When What

estimates for missing data data, for consideration by the
Commission.

12. Member States responses to
follow-up ‘initial checks’

Member States provide responses to
follow up of ‘initial checks’.

Submissions to the UNFCCC (with a
copy to EEA)

Member States 7 April

13. Member States submissions to

the UNECCC Member States 15 April

Commission (DG
Climate  Action) | 15 April
assisted by EEA

Submission to UNFCCC of the final
annual Union inventory.

14. Final annual Union inventory
(incl. EU inventory report)

Member States provide to the
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
resubmission. Resubmissions should be
avoided to the extent possible. As the
Union resubmission also has to comply
Member States By 8 May 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 wused for the
compilation of the Union inventory.

15. Any resubmissions by Member
States

16. Union inventory resubmission
in response to Member States' 27 May
resubmissions

If necessary, resubmission to UNFCCC
of the final annual Union inventory. 14

Member States provide to the
Commission any other resubmission
(CRF or national inventory report) which
they provide to the UNFCCC secretariat
after the initial check phase.

When
additional
resubmissions
occur

17. Submission of any other
resubmission after the initial check | Member States
phase

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

The final EU GHG inventory and inventory report is prepared by the EEA’s ETC/ACM by 15
April for 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 response to the UNFCCC initial checks which affect the
EU inventory, in order to guarantee that the EU resubmission to the UNFCCC Secretariat is
consistent with the Member States’ resubmissions. By the end of May the inventory and the
inventory report are published on the EEA website (http://www.eea.europa.eu ) and the data
are made available through the EEA data service (http://www.eea.europa.eu/data-and-
maps/data/national-emissions-reported-to-the-unfccc-and-to-the-eu-greenhouse-gas-

monitoring-mechanism-9) and the EEA GHG data viewer (http://www.eea.europa.eu/data-
and-maps/data/data-viewers/greenhouse-gases-viewer Table 1.3 summarises timeliness and

14 In 2016, due to the previously mentioned problems with the UNFCCC’s CRF Reporter, the EU’s inventory submission has
been delayed until mid-June.
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completeness of the EU-28and Iceland submissions in 2016 that were taken into account for
the compilation EU GHG inventory.

Table 1.3 Date, mode and content of submission of EU-28 Member States and Iceland in 2016 that were
taken into account for the compilation of EU GHG inventory
Countr Date Submissio XML CRE NIR
y n mode
AUT 14.04.201 CDR simple_1706314771069881684.x | 1990- X
6 ml 2014
BEL 15.04.201 CDR simple_227911604656441714.xm | 1990- X
6 [ 2014
BGR 15.04.201 CDR simple_5217872281502387075.x | 1988- X
6 ml 2014
CYP 18.04.201 CDR simple_3078867288811463040.x | 1990- X
6 ml 2014
CZE 15.04.201 CDR simple_6836405472863145748.x | 1990- X
6 ml 2014
DEU 15.03.201 CDR simple_6393176820205736975.x | 1990- x (de)
6 ml 2014
DNM 15.03.201 CDR simple_9077118714662658288.x | 1990- X
6 ml 2014
ESP 18.04.201 CDR simple_456274597973803313.xm | 1990- X ()
6 [ 2014
EST 15.04.201 CDR simple_362962791000084662.xm | 1990- X
6 | 2014
EIN 15.04.201 CDR simple_7647023397855897919.x | 1990- X
6 ml 2014
19.04.201 simple_8206396921870362474.x | 1990-
FRK 6 CDR mi 5014 X (fr)
GBE 15.03.201 CDR simple_7527138877501132563.x | 1990- X
6 ml 2014
GRC 30.03.201 CDR simple_7164596053652130423.x | 1990-
6 ml 2014
HRV 15.04.201 CDR simple_1241994617617865103.x | 1990- X
6 ml 2014
HUN 18.04.201 CDR simple_3693273354044794740.x | 1985- N
6 ml 2014
IRL 15.03.201 CDR simple_8612759106446107567.x | 1990-
6 ml 2014
18.04.201 simple_4287210915098931603.x | 1990-
ISL 6 CDR ml 2014 X
ITA 15.04.201 CDR simple_6946653036502312885.x | 1990-
6 ml 2014
LTU 18.04.201 CDR simple_5428656574840311435.x | 1990- X
6 ml 2014




LUX 15.04.201 CDR simple_8460726960841497718.x | 1990-
6 ml 2014
LVA 16.04.201 CDR simple_4301663308748079766.x | 1990-
6 mi 2014
MLT 19.04.201 CDR simple_7309086141084228531.x | 1990-
6 ml 2014
NLD 18.04.201 CDR simple_4842032189648112736.x | 1990-
6 mi 2014
POL 15.04.201 CDR simple_7378865809433380720.x | 1988-
6 ml 2014
PRT 18.04.201 CDR simple_8288197483950191105.x | 1990-
6 mi 2014
ROU 15.04.201 CDR simple_2588827613443441067.x | 1989-
6 ml 2014
SVK 15.04.201 CDR simple_2416119689718095193.x | 1990-
6 mi 2014
SVN 15.04.201 CDR simple_2026045751354990255.x | 1986-
6 ml 2014
SWE 18.04.201 CDR simple_2413544426629070616.x | 1990-
6 mi 2014
Note: Due to the late availability of the current version of CRF Reporter (version 5.14, released on 3 May 2016)

and the subsequent hot-fixes to resolve important issues with this version, the EU values presented in this report
have derived from the direct sum of the national inventories submitted to the EU by its Member States and Iceland
by 20 April. MS have provided updated inventories to the EU and the UNFCCC after the 3 May release. These
have not been taken into account in the EU’s submission to UNFCCC of June 2016. To ensure full consistency with
the estimates submitted by the EU Member States to the UNFCCC, the EU plans to resubmit its inventory before

the UNFCCC review, which will take place in September 2016.

Table 1.4 gives an overview on people involved in the compilation of the EU GHG inventory

submission in 2016 and their individual responsibilities in this process.




Table 1.4

Responsibility list for the compilation of the EU GHG inventory submission in 2016

EU GHG inventory/inventory report compilation

Initial Checks

Name Overall . Overall
responsi Project Sector experts Team Quality expert responsi QA/Q.C Sector experts Team Quality expert
bility manager members bility coordinator members
Chapter 13 QA NIR:
Ana Danila (DG Clima) X Changes Executive X
Ana.DANILA@ec.europa.eu national summary,
system chapter 1,
Chapter 12
Kyoto  units,
Ronald Velghe (DG Clima) Chapter 14
ronald.velghe@ec.europa.eu Changes to
registry, EU-
SEF Tables
Chapter 12
Kyoto  units,
Breffni Lynch (DG CLIMA) Chapter 14
breffni.lynch@ec.europa.eu Changes to
registry, EU-
SEF Tables
Adr_lan R Leip (RC) sector 3 sector 3
adrian.leip@jrc.ec.europa.eu
Janka Szemesova (JRC) QA NIR: sector 3
janka.szemesova@shmu.sk sector 3
Gema Carmona JRC)
P sector 3 sector 3
gema.carmona-garcia@jrc.ec.europa.eu
QA NIR:
Giacomo Grassi (JRC) sector LULUCF and
s giacomo.grassi@jrc.ec.europa.eu LULUCF and KP-LULUCF
s KP LULUCF
(2]
‘E | Tibor Priwitzer JRC) LULUCF and LULUCF and
g tibor.priwitzer@jrc.ec.europa.eu KP LULUCF KP LULUCF
2 Raul Abad-Vinas (JRC) LULUCF and LULUCF and
S | raul.abad-vinas@jrc.ec.europa.eu KP LULUCF KP LULUCF
Q.
o | Michael Goll (Eurostat) 1A Reference 1A Reference
o | Michael.Goll@ec.europa.eu approach approach




t

EU GHG inventory/inventory report compilation Initial Checks
Name Overall . Overall
responsi Project Sector experts Teamb Quiality expert | responsi QA/%.C Sector experts Teamb Quality expert
bility manager members bility coordinator members
QA NIR:
Executive
summary,
Ricardo Fernandez (EEA) X ;hapter 1 and X
ricardo.fernandez@eea.europa.eu ! .
recalculations
&
improvements
chapter
QA NIR:
Executive
summary,
Spyridoula Ntemiri (EEA) chapter 1,
; . X . X
spyridoula.ntemiri@eea.europa.eu recalculations
&
improvements
chapter
. . ReportNet, . ReportNet,
E (IJD:\\/IiI((stimoens@Se:?;iEfo a.eu (EER Data  checks, gt?e?flztency Data ~ checks,
w ) ’ pa. EEA locator EEA locator
Melanie Sporer (EEA) EEA Emission
. Review  Tool
Melanie.sporer@eea.europa.eu (EMRT)
i]/(;hannes Burgstaller (ETC-ACM; UBA- support  UBA
. work,
Jg:\annes.burgstaller@umweltbundesamt Uncertainties
Michael Gager (ETC-ACM; UBA-V) Data
michael.gager@umweltbundesamt.at manager
Bernd Gugele (ETC-ACM, UBA-V) 1A Reference | 1A1, 1A2, 1A Reference vaér/I?C clrJoBsé
bernd.gugele@umweltbundesamt.at approach 1A4, 1A5 approach o
cutting issues
Nicole Mandl (ETC-ACM, UBA-V) Chapter 2 cross-cutting
. X (trends X h
s | nicole.mandl@umweltbundesamt.at chapter) issues
(@)
< | Lorenz Moosmann (ETC-ACM, UBA-V
O ) 2C, 2D, 2G3- 2C, 2D, 2G3-
K lorenz.moosmann@umuweltbundesamt.a 2G4, 2H 2G4, 2H




EU GHG inventory/inventory report compilation

Initial Checks

Name Overall . Overall
responsi Project Sector experts Teamb Quiality expert | responsi QA/%.C Sector experts Teamb Quality expert
bility manager members bility coordinator members

Henrik Neier (ETC-ACM; UBA-V) support  UBA
henrik.neier@umweltbundesamt.at work sector 1A1
Katja Pazdernik (ETC-ACM; UBA-V) sector 5
katja.pazdernik@umweltbundesamt.at

. s Chapters 1 &
Marion Pinterits (ETC-ACM; UBA-V) 1B 1C 10 P support sectors 1B. 1C
marion.pinterits@umweltbundesamt.at ! UB’A work !
Stephan Poupa (ETC-ACM; UBA-V) sectors  1A2,
stephan.poupa@umweltbundesamt.at 1A2, 1A4, 1A5 1A4, 1A5
Maria Purzner (ETC-ACM; UBA-V) 2C, 2D, 2G3- 2C, 2D, 2G3- | sector 2
maria.purzner@umweltbundesamt.at 2G4, 2H 2G4, 2H f-gases only
Carmen Schmid (ETC-ACM; UBA-V)
carmen.schmid@umweltbundesamt.at sector 1A1 sector 1A1
Gunther Schmidt (ETC-ACM; UBA-V) Data manager
guether.schmidt@umuweltbundesamt.at 9
Andreas Zechmeister (ETC-ACM; UBA-
V) Chapter 1
andreas.zechmeister@umweltbundesam Uncertainties
tat
Giorgos Mellios (ETC-ACM; Emisia) 1A3 + bunkers sectors 1A3 +
giorgos.m@emisia.com bunkers
Matina Kastori (ETC-ACM; Emisia) 1A3 + bunkers sectors 1A3 +
matina.k@emisia.com bunkers
Barbara Gschrey (ETC-ACM; Oeko F-gases F-gases
Recherche)
b.gschrey@oekorecherche.de 2E, 2F, 2G1-2 2E, 2F, 2G1-2
Winfried Schwarz (ETC_ACM; Oeko F-gases F-gases
Recherche)
w.schwarz@oekorecherche.de 2, 2F, 2G1-2 2, 2F, 2G1-2
Margarethe Scheffler (ETC-ACM; Oeko) sector 5 sector 5
m.scheffler@oeko.de
Anke Herold (ETC-ACM:  Oeko) ggﬁféﬁ:at:'“ U ETS QA/QC  Oeko
a.herold@oeko.de work,

Oeko work




EU GHG inventory/inventory report compilation Initial Checks
Name Overall . Overall
responsi Project Sector experts Teamb Quiality expert | responsi QA/%.C Sector experts Teamb Quality expert
bility manager members bility coordinator members
Graham Anderson (ETC-ACM; Oeko) sectors 2A, 2B sectors 2A, 2B
g.anderson@oeko.de
1A3a + 1A3a +
Aviation Aviation
Sabine Gores (ETC-ACM; Oeko) bunkers bunkers
s.gores@oeko.de comparison comparison
with with
Eurocontrol Eurocontrol
Carina Zell-Ziegler(ETC-ACM,; Oeko) 1A3a + 1A3a +
C.Zell-Ziegler@oeko.de Aviation Aviation
bunkers bunkers
comparison comparison
with with
Eurocontrol Eurocontrol
Ralph Harthan (ETC-ACM; Oeko)
sector 1
r.harthan@oeko.de
Lukas Emele (ETC-ACM; Oeko) EUETS EUETS
l.emele@oeko.de
Kristien Aernouts (ETC-ACM; VITO) QA NIR:
kristien.aernouts@vito.be sector 1
lls  Moorkens (ETC-ACM; VITO) QA NIR: sector 2
ils.moorkens@vito.be sector 2 (excl. f-gases)
Kaat Jespers (ETC-ACM; VITO) QA NIR:
kaat.jespers@vito.be sector 5




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

The EU QA/QC programme is established in Chapter Il of the Commission’s Staff Working
Document (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 factor 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/ACM, 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 QA/QC programme are:

e 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,

e 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,

e to provide an EU inventory of greenhouse gas emissions and removals consistent with the
sum of Member States’ inventories of greenhouse gas emissions and removals submitted to
the EU and covering the EU geographical area,

e to ensure the timeliness of MS GHG inventory submissions to the EU for the compilation of
the EU’s GHG inventory

e 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

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

e 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, accuracy and timeliness. The quality objectives are implemented
via the QA/QC plan that, among others, aims at ensuring the consistency of the Union
inventory with the sum of Member States inventories so that the inventory is complete in
terms of both geographical and sectoral coverage. The QA/QC plan describes the quality
control procedures that take place before the EU inventory compilation, for checking the



consistency, completeness and correctness of the Member States inventories, as well as
during the compilation of the EU GHG inventory, for ensuring the correctness of the EU data
prior to its submission. In addition, QA procedures, procedures for documentation and
archiving, the time schedules for QA/QC procedures and the provisions related to the
inventory 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 quality management manual has been developed on the basis of the
Austrian quality management manual. The reason for using the Austrian manual as a
template for the EU manual is that the EU GHG inventory is compiled by Umweltbundesamt
Austria and the implementation of the annual QA/QC procedures are coordinated by
Umweltbundesamt Austria. By using the Austrian quality manual as a template for the EU
guality manual the EU can benefit from the experience made during the set-up of the
Austrian quality management system which fulfils the requirements of EN ISO/IEC 17020
(Type A); procedures and documents from the Austrian system have been taken and
adapted according to the need of the EU quality management system.

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

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 h
inventory system

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

ETC 02 QA/QC programme by the European Commission

Describes the responsibiliies 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 Umweltbundesamt 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

ETC 08 QC MS submissions inventories submitted by the EU Member States

Describes the quality control activities performed during the compilation

ETC09 QC EU inventory compilation of the EU GHG inventory including checks of database integrity

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 of quality

ETC 11 Documents
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
guality manual. Quality checks are made at three levels:

QUALITY CONTROL MS SUBMISSIONS
The QC activities of MS submissions include:
Completeness checks

e Check if all gases (COz, CH4, N20O, HFCs, PFCs, SFe, NF3) are available for all years
e Check correct use of notation keys related to completeness
e Check blank cells

Time series checks
e Check time series of emissions:

e Check time series of implied emission factors:
e Check if previous year values have been used in latest submission

Comparisons of implied emission factors across Member States
Check use of ‘Not Estimated’ and other notation keys

e Check categories where a MS report the notation key “NE” and where the current guidelines
include methods/emission factors

e Check categories where MS report a notation key (“NE”, “NO”, “NA”, “IE”) and >= 20 MS
report emissions

e Check categories where MS report “NE” and in the previous years they reported emissions

Recalculations

e Check recalculations at Summary 2 level compared to previous year submission
e Check recalculations at more detailed category level compared to submission of the same
year

EU ETS

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

Eurostat energy data

e Check of consistency of Eurostat energy data with the CRF

Recommendations

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

Potential over- and underestimations in key categories

o Assess whether there are potential overestimations or underestimations relating to a key
category in a Member State’s inventory

For the communication with Member States and the documentation of the observations
made by sector experts during the ‘initial checks’ phase the EEA Emission Review Tool
(EMRT; https://femrt.eea.europa.eu/) is used. For this reason Member States nominations



https://emrt.eea.europa.eu/

have been made to DG Clima and the EEA. The workflow in the tool allows the
implementation of the ‘four-eye’ principle since the questions of the ‘sectoral experts’ are
approved by the ‘quality experts’ team. Issues related to ‘completeness’, especially the ones
that might need to be followed up by ‘gap filling procedures’ 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 questions on
known issues.

According to the timeline provided above, the checks and the communication in the EMRT is
performed between 28 February and 15" March.

In particular, Member States are asked to check:

1. whether the status and consistency reports are correct, in particular with regard to the
completeness checks (reporting of “NE”) in sheet 3 of the status and consistency reports.
Sheet 4 of the status and consistency report flags potential findings from the QA/QC checks
performed using the EMRT during February. The status and consistency reports of the
Member States’ submissions are included in Annex V of this report.

2. the QA/QC findings flagged in the EMRT.

3. 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

IHy.

Member States are asked to respond to the findings included in the EMRT and to provide
comments to the Draft EU GHG inventory and inventory report by latest 15 March to the EU
inventory team. By that date Member States can resubmit their inventories, also for
correcting issues that came up in the initial checks. In order to follow up with the cases of
increased significance, as defined in the MMR, all the tools supporting the checks are re-
produced and the findings in the EMRT are followed up.

QUALITY CONTROL EU INVENTORY COMPILATION

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

As the EU GHG inventory is compiled on the basis of the inventories of the EU Member
States, the focus of the quality control checks performed during the compilation of the EU
GHG inventory lays on checking if the correct MS data are used, if the data can be summed-
up (same units are used) and that the summing-up is correct. Finally, the consistency and
the completeness of the EU GHG inventory is checked. These checking procedures are
performed by the EEA and the results are shared with the ETC/ACM and are archived.
Comments to these results are then provided and used as relevant for approving the
inventory prior to its submission. All the checks are carried out for the original submission by
15 April each year and for any resubmission. Two checklists from the QA/QC manual are
used for this purpose: ‘Inventory preparation/consistency’ and ‘Data file integrity’.

QUALITY CHECKS EU INVENTORY REPORT



The checks carried out during and after the compilation of the EU GHG inventory report are
specified in the checklist ‘EU inventory report’. They cover e.g. checks of data consistency
between the inventory and the inventory report, data consistency between the tables and the
text, but also checks of the layout. Since 2014 the EU team has also been reinforced by
‘quality control’ 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 commenting also aims to improve the quality of the EU
inventory and inventory report. The Member States check their national data and information
used in the EU inventory report and send updates, if necessary, and review the EU inventory
report. This procedure should assure the timely submission of the EU GHG inventory and
inventory report to the UNFCCC secretariat and it should guarantee that the EU submission
to the UNFCCC secretariat is consistent with the Member States UNFCCC submissions.

EU peer review

A collaborative internal review mechanism is established within the European Union so that
all participants (MS, EEA, Eurostat, and JRC) may contribute to the identification of
shortcomings and propose amendments to existing procedures. The review activities with
experts from Member States are coordinated by the ETC/ACM under 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 development of inventories
both at Member state and at EU level.

In 2014, such activities included the identification of areas where inconsistent reporting may
take place between the different Member States, in case where the 2006 IPCC Guidelines
are not sufficiently clear, and discussions on how the ETS data are used in the inventories.
These discussions are expected to be followed up in 2016 and 2017, after analysing the
inventory reporting of the Member States and the conclusions from the UNFCCC reviews.

EU internal review 2012 (Review under the ‘Effort Sharing Decision’)

In 2012 a comprehensive EU internal review was carried out in order to determine the
emission allocations 2013-2020 for the EU internal GHG emission reduction target 2020. 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
pieces of legislation 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.

2. An 'Effort Sharing Decision’ (ESD) governing emissions from sectors not covered by the EU
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. These national targets will cut the
EU’s overall 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 starting point 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 emission allocations shall be determined using reviewed and verified emission data.
Thus, complete emission inventories for the reference years (2005, and 2008-2010) must be
available and reviewed prior to determining the annual emission allocations in 2012.

The ESD review is coordinated by the EEA, and is carried out in two steps: Step 1 is
implemented by the EU team and makes uses of the procedures available in the EU QA/QC
system taking into account both the existing quality assurance/quality control procedures for
Member States’ emission inventory submissions under the MMR and the separate inventory
review process occurring under the UNFCCC. The Step 2 is implemented by independent
review teams comprising of lead reviewers and sector experts. This team reviews all 28 EU
Member States in annual and a centralized reviews (2012, 2016 and X). In both Steps the
review is coordinated by the EEA as the ESD review secretariat.

Further information on the ESD review can be found in the MMR (Article 19) and its
implementing act (Chapter III).

The reviews under the ESD can be seen as a more robust and consistent QA of MS GHG
inventories that have led to improvements in the quality of the EU and its Member States
GHG inventory submissions to UNFCCC in the years after.

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

Annual and comprehensive ESD review

From 2015 onwards the GHG emission inventories are reviewed annually in the context of
the “ESD review”. Decision 406/2009/EC, also called the Effort Sharing Decision (ESD) lays
down emission limits for 2020 in relation to 2005 for sectors not covered by the EU
emissions trading scheme in the 28 EU-Member States (MS). The MMR enhanced the
reporting rules on GHG emissions to meet reporting requirements to the UNFCCC
Secretariat and introduced requirements concerning the monitoring, reporting, reviewing and
verifying of GHG emissions and other information pursuant to Article 6 of the Effort Sharing
Decision.

The ESD and the MMR introduced an annual compliance cycle requiring a review of
Member States’ greenhouse gas inventories within a shorter time frame than the current
UNFCCC inventory review to enable the use of flexibilities and the application of corrective
action, where necessary, at the end of each relevant year.

Article 19 of the MMR establishes an EU-internal review process to ensure that compliance
with annual GHG emission limits is assessed in a credible, consistent, transparent and
timely manner. The reviewed inventory data will be used to check Member States’
compliance with their annual ESD targets. There are two types of reviews: annual and
comprehensive. Comprehensive reviews will be carried out in 2016 and 2022 — for all other
years an annual review is carried out. The annual review consists of two steps. The first step
verifies the transparency, accuracy, consistency, comparability and completeness of the
national inventory data. The checks of step 1 are made by the same team that carries out




the initial checks before the compilation of the EU GHG inventory. If the first step of the
annual review reveals a significant issue as defined by Article 19(4) of the MMR, such as
overestimations or underestimations relating to a key category in a Member State’s
inventory, a review team performs the second step checks of the national inventory data of
this Member State to identify cases where inventory data is prepared in a manner which is
inconsistent with UNFCCC guidance documentation or Union rules. Where appropriate, the
review team calculates the resulting technical corrections, in consultation with the concerned
Member State, to correct originally submitted estimates.

In 2015, due to the problems with the CRF reporting software the annual review had to be
postponed to 2016. However, the European Commission decided to organize a trial review
in order to support Member States in improving their GHG inventories and to gain
experience organizing reviews and reviewing under the new guidelines. In 2015, step 1
checks were made for all 28 Member States whereas step 2 was carried out only for 18
Member States which volunteered to participate in step 2.

In April-August 2016, a comprehensive review was carried out. All 28 Member States have
been reviewed by a team of 22 reviewers. As it was not possible to carry out the ESD review
in 2015 due to the problems with CRF reporter software the ESD comprehensive review
2016 has been an extended review and covered the years 2005, 2008-2010 and 2013-2014.
The review considered the six GHGs CO;,, CH4, N.O, HFCs, PFCs, and SFe. It did not
consider NFz because NFs is not covered by the ESD. All sectors were considered with the
exception of LULUCF; domestic and international aviation was also reviewed but no
technical corrections were made because aviation is covered under the EU ETS and
excluded under the ESD.

UNFCCC reviews

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

e 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;

o |dentification 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;

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

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

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

1.2.3.2 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 follow-up activities with




the aim to address problems, clarify approaches and to improve the quality of Member
States’ inventory submissions. The follow-up activities are subsequently addressed in

meetings of WG 1 under the Climate Change Committee.

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

workshops.

Table 1.6
system

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

Workshop/expert meeting

Date and venue

JRC technical LULUCF workshop under the UNFCCC, the Kyoto Protocol (KP)
and the EU LULUCF Decision No 529/2013

02-03 May, Baveno, Italy

Capacity building workshop for MS GHG inventory experts

18 February 2016, European Commission,
Brussels

Workshop to support EU MS in the calculation of aviation emissions under
UNFCCC and LRTAP reporting based on EUROCONTROL data

11 November 2015, Eurocontrol, Brussels

JRC technical workshop on LULUCF reporting under the Kyoto Protocol,

26-27 May 2015 Arona (NO) ltaly.

Improving national GHG inventories for the agriculture sector

5 Nov 2014, Seventh International
Symposium on
Non-CO, GHG (NCGG7), Amsterdam

JRC technical workshop on LULUCF reporting under the Kyoto Protocol,

05-07 May 2014, Arona (NO), Italy.

I JRC technical workshop on LULUCF reporting under the Kyoto Protocol,

04-06 November 2013, Arona (NO), ltaly.

Energy balances, ETS and CRF activity data

27-28 June 2013, Eurostat, Luxembourg

Improvement of Fluorinated-gas inventories

21 May 2013, EEA, Copenhagen

LULUCF and KP-LULUCF technical workshop

27 February — 01 March 2013, JRC, Ispra

Most of the workshop reports are available at the website of the EEA/ETC-ACM:

http://acm.eionet.europa.eu/meetings/past_html

LULUCF workshops organized by Joint Research Center of the European Commission are
all available at http://forest.jrc.ec.europa.eu/activities/lulucf/workshops/

Finally, in 2014 DG CLIMA launched a project to ensure the continued provision of capacity-
building support to EU Member States for implementing the transition to the new 2006 IPCC
Guidelines for their greenhouse gas inventory preparation in 2015.

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

1.3.1 The compilation of the EU GHG inventory

Inventory preparation and data collection, processing and storage

The EU inventory is compiled in accordance with the recommendations for inventories set
out in the ‘UNFCCC guidelines for the preparation of national communications by parties
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included in Annex 1 to the Convention, Part 1: UNFCCC reporting guidelines on annual
inventories’ (FCCC/CP/2013/10/Add.3), to the extent possible. In addition, the 2006 IPCC
guidelines for national greenhouse gas inventories have been applied where appropriate and
feasible. Finally, for the compilation of the EU GHG inventory, the Monitoring Mechanism
Regulation and its implementing legislation is applicable.

The EU-28 GHG inventory is compiled on the basis of the inventories of the 28 Member
States. The emissions of each source category are the sum of the emissions of the
respective source and sink categories of the 28 Member States. For the reporting under the
KP, this is also valid for the base year estimate of the EU-as fixed in the initial review report.
As the information the initial report for the CP2 has not been included by the time of writing
this report, this information cannot be provided yet.

The reference approach is calculated for the EU-28 on the basis of Eurostat energy data
(see Section 3.6) and the key category analysis (Section 1.5) is separately performed at EU-
28 level®.

Since Member States use different national methodologies, national activity data or country-
specific emission factors in accordance with IPCC and UNFCCC guidelines, these
methodologies are reflected in the EU GHG inventory data. The EU believes that it is
consistent with 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 consistent with
the IPCC good practice guidance.

In general, no separate methodological information is provided at EU level except summaries
of methodologies used by Member States. The EU submission in 2016 includes an Annex
with a summary description of the methodologies used by each Member State for the EU key
categories. The more detailed descriptions can be found in Member State’s own
submissions, which are considered to be part of the EU inventory.

1.3.1.1 Internal consistency of the EU CRF tables

In principle every single EU value is aggregated from the respective value of the EU Member
States. However, sometimes there are consistency problems when compiling the EU CRF
tables (i.e. the sum of sub-categories is not equal to the category total) in those categories
where Member States have difficulties to allocate emissions to the sub-categories. Member
States use notation keys like IE or C if they cannot provide an emission estimate for a certain
sub-category. At Member State level, the use of the notation keys makes transparent the
reason for not providing emission estimates. However, at EU-level, the sub-category
emission value is the sum of Member States emission values and the information of the
notation keys used by some Member States is lost in the EU-28 CRF submission. In 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 is the reporting of Member States in “grey cells” or in categories that do
not have standardized UIDs which then need to be included in the CRF reporter manually.

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.



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 procedure is a prerequisite 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:

WUmweltbundesamt.at\projekte\1000\1840 ETC ACC\ntern\0 ETC ACM 2016\1.3.1.1 EU
Data Capture GHG and Inventory Report

There are four sub-directories under this directory:

1. \Inventory

2. \Archive

3. \Quality manual
4. \General

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



1.4  Brief general description of methodologies and data sources used

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 multi-country, multi-sector Greenhouse Gas Emission
Trading System world-wide, based on Directive 2003/87/EC (European Community 2003).
The European emissions trading system (EU ETS) covers around 11,200 installations in 31
participating countries. Besides the 28 Member States of the European Union, Norway,
Iceland and Liechtenstein joined the EU ETS in 2008.

Emissions trading under the EU ETS has taken place in three ‘trading periods’ so far (2005—
2007, also referred to as Phase |; 2008-2012 or Phase Il; 2013—-2020 or Phase IIl). The EU
ETS Directive was amended in 2009 to improve and extend the EU ETS. The main changes
in the third trading period compared to previous trading periods are:

. A single, EU-wide cap on emissions applies in place of the previous system of
national caps;

. Auctioning, not free allocation, is the default method for allocating allowances. For
allowances allocated for free, harmonised allocation rules apply which are based on EU-wide
benchmarks of emissions performance;

. Inclusion of additional activities and gases, such as N.O from production of nitric,
adipic, glyoxal and glyoxylic acid production, PFCs and CO; from primary and secondary
aluminium production, CO, from production and processing of ferrous metals and non-
ferrous metals, CO, from manufacture of mineral wool, CO, from drying and calcination of
gypsum or plaster boards, CO, emissions from carbon back production, CO, from ammonia
production, CO- from bulk organic chemicals production, CO- from hydrogen production, CO»
from soda ash and sodium bicarbonate production and CO, from CO capture, transport and
storage in storage sites).

. 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 which is reduced 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 2014);

. Regulations for accreditation and verification (EU 2012a) and for monitoring and
reporting were adopted (EU 2012b).

Articles 14 and 15 of the Emission Trading Directive require Member States to ensure that
emissions are monitored, reported and verified in accordance with legal requirements in the
monitoring and reporting regulation (MRR) (EU 2012b) and in the accreditation and
verification regulation (AVR) (EU 2012a), starting from 1 January 2013 (Phase III). All
installations covered by the 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 approved 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 accredited verifiers in accordance with the provisions of the regulation on the verification
of GHG emission reports (EU 2012a).

Similar to the IPCC 2006 Inventory Guidelines, the EU ETS monitoring and reporting
regulation is based on a tier system which defines a hierarchy 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 installation category, 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 authorities an improvement report, aiming
at improvement of the accuracy of the greenhouse gas emissions.

Thus, the EU ETS generates an EU-28 data set on verified installation-specific emissions for
the sectors covered by the scheme. For 2014 the main activities, humber of entities and
verified emissions reported under the EU ETS are presented in Table 1.7.

Table 1.7 Activities and emissions covered by the EU ETS in 2014

Main activity Activity Number of Verified
code entities emissions
(Mt CO2-eq.)
Combustion of fuels 20 6,438 1.235
Refining of mineral oil 21 136 127
Production of coke 22 21 15
Metal ore roasting or sintering 23 9 3
Production of pig iron or steel 24 249 108
Production or processing of ferrous metals 25 224 12
Production of primary aluminium 26 29
Production of secondary aluminium 27 32 8
Production or processing of non-ferrous metals 28 86
Production of cement clinker 29 245 116
Production of lime, or calcination of 30 296 33
dolomite/magnesite
Manufacture of glass 31 358 18
Manufacture of ceramics 32 902 15
Manufacture of mineral wool 33 44 2
Production or processing of gypsum or 34 38 1
plasterboard
Production of pulp 35 141 5
Production of paper or cardboard 36 569 22

Production of carbon black 37 11 1




Main activity Activity Number of Verified

code entities emissions
(Mt CO2-eq.)

Production of nitric acid 38 34 7

Production of adipic acid 39 2 0

Production of glyoxal and glyoxylic acid 40 1 0

Production of ammonia 41 28 20

Production of bulk chemicals 42 351 36

Production of hydrogen and synthesis gas 43 44

Production of soda ash and sodium bicarbonate 44 13

Capture of greenhouse gases under Directive 45 0

2009/31/EC

Other activity opted-in under Art. 24 99 235 3

All stationary installations 10,536 1,814

Source: EEA, 2016



1.4.1.2 Mapping table between EU ETS activities and CRF categories

The previous review of the EU GHG inventory recommended including in the NIR a table
indicating the mapping between the EU ETS activities and the IPCC/CRF categories, with
supporting comments. Such table is provided below 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 under the
EU ETS and in the GHG inventory. Some of these differences may also prevent inventory
compilers from using verified emissions reported under the EU ETS directly for emission
reporting in the national GHG inventory. In order to use greenhouse gas emissions reported
under the EU ETS in the national inventories, the inventory compilers need to deal with these
differences.

Table 1.8 Mapping table outlining the correspondence of 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 | « For standalone combustion installations, EU ETS

heat production covers combustion of fuels in installation with a
total rated thermal input exceeding 20 MW. For
GHG inventories no such threshold applies.

+ In the GHG inventory, emissions are classified

1.A.2.b Non-ferrous metals based on the purpose of the combustion activity,

1.A.2.c Chemicals while such a differentiation does not exist in the

definition of EU ETS activities.

. Installations for the incineration of hazardous or

1.A.1.b Petroleum refining
1.A.2.alron and steel

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

1.A2e Food processing, municipal waste are excluded in the definition of
beverages and tobacco ‘combustion activities’ under the EU ETS, but
1.A.2.f Non-metallic minerals included in GHG inventories. Installations used
for research, development and testing of new
1.A.2.g Other products and processes are also not covered by
1.A.3.e Other transportation the ETS Directive according to Annex |
(pipeline transport) paragraph 1.
1A4a Commercial/ | ¢ Inthe EU ETS an installation with different types

of activities is classified according to the activity

Institutional . . e . :

with predominant emissions, while in the
1.A.4.c Agriculture/ Forestry / inventory such activities should be reported in
Fisheries separate categories if so defined. This difference
1.B Fugitive emissions from mostly applies in cases of large integrated
fuels installations.

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

21 Refining of mineral | 1.A.1.b Petroleum refining EU ETS activity covers CO2 emissions from
oil 1.A.1.c Manufacture of solid | combustion and also fugitive and process emissions.
fuels and other energy | Emission sources reported under these activities are
industries allocated to different CRF categories in the inventory:
1.A.2.c Chemicals  Combustion emissions —1.A.1.b Petroleum

refining

1.B.2.c Venting and flaring
1.B.2.a.iv Fugitive emissions
from oil refining/ storage

»  Flaring emissions — 1.B.2.c Venting and flaring
+ Refining — 1.B.2.a.iv Oil Refining/ storage
*  Hydrogen production — may be reported in




EU ETS activity

CRF category

Comment

2.B.8  Petrochemical and
carbon black production

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

+ Coke production / calcination — 1.A1.c.i
Manufacture of solid fuels

*  Flue gas scrubbing — 1.A.1.b Petroleum refining

* Gasification of heavy fuel oil, methanol
production — 2.B.8 Petro-chemical and carbon
black production

«  Production of terephtalic acid — 2.B.10 Other
chemical industry

+  Claus plants — 1.A.1.b Petroleum refining

22 Production of coke

1.A.1.c Manufacture of solid
fuels and other energy
industries

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

+ Scopes of EU ETS and 2006 IPCC Guidelines
are generally consistent, however EU ETS
emissions may be allocated to several CRF
categories in the inventory.

+ The use of mass balance approaches in
integrated iron and steel installations may
complicate allocation between iron and steel
categories and coke production.

23 Metal ore roasting
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
activity in the inventory, allocation depends on
the metal type

+ Combustion emissions should be allocated to
1.A.2a Iron and steel

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

24 Production of pig
iron or steel including
continuous casting

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

1.A.1.c Manufacture of solid
fuels and other energy
industries

«  Emissions are included in EU ETS only for those
pig iron or steel installations with a capacity
exceeding a threshold of 2.5 tonnes per hour
while in GHG inventories there is no threshold.

« EU ETS activity includes combustion and
process emissions.

«  Combustion emissions should be allocated to
1.A.2a Iron and steel

«  Process emissions should be allocated to 2.C.1
Iron and steel production

+ Emissions from coke production should be
allocated to 1.A.1.c Manufacture of solid fuels
and other energy industries

* Clear separation of combustion and process
emissions is not always possible when mass
balance approaches are used.

»  Comparability of emissions is influenced by the
allocation of the transfer of CO:2 in the process
gases (coke oven gas, blast furnace gas, basic
oxygen furnace gas) to EU ETS activities as well
as to CRF categories. Article 48 of the EU ETS
MRR specifies the allocation of inherent CO:2
which results from an EU ETS activity and is
contained in a gas which transferred to other
installations as a fuel. If transfers of inherent CO2
take place between EU ETS installations, the
CO: transferred should not be counted as
emissions for the installation of origin, but for the
installation where it is finally emitted. However, if
the transfer occurs to an installation outside the
EU ETS scope, the transferring 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

«  Emissions are included in EU ETS only for those
ferroalloy production installations exceeding
rated thermal input of 20 MW while in GHG




EU ETS activity

CRF category

Comment

production
2.C.2 Ferroalloys production

1.A.1.c Manufacture of solid
fuels and other energy
industries

inventories there is no threshold.

« EU ETS scope of activity 25 covers CO:2
emissions related to the production or processing
of ferrous metals from:

« conventional and alternative fuels,

* reducing agents including coke,

« graphite electrodes,

+ raw materials including limestone and
dolomite,

« carbon containing metal ores and
concentrates,

+ secondary feed materials.

+ Combustion related emissions from EU ETS
activity code 25 are included in in CRF 1.A.2.a.
Iron and Steel

» Process related emissions can be included in
CRF 2.C.1 Iron and steel production or 2.C.2.
Ferroalloys Production

26 Production of
primary aluminium

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

* In EU ETS operators shall report emissions
from the production of electrodes for primary
aluminium smelting, including stand-alone-
installations for the production of such
electrodes. The operator shall considerCO2
emissions from : fuels for the production of
heat or steam, electrode production,
reduction of Alz0s during electrolysis which
is related to electrode consumption, use of
soda ash or other carbonates for waste gas
scrubbing.

« For PFC emissions resulting from anode
effects the scope of the EU ETS activity and
CRF category 2.C.3 are consistent.

+ CRF category 1.A.2.b Non-ferrous metals
includes combustion emission and emission from
waste gas scrubbing.

+ Emissions from electrode consumption in EU
ETS activity code 26 are included in CRF 2.C.3
Aluminium Production.

+ PFC emissions are allocated to 2.C.3 Aluminium
production.

27 Production  of
secondary aluminium

1.A.2.b Non-ferrous metals

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

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

28 Production or
processing of non-
ferrous metals

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

2.C.6 Zinc production

2.C.7 Other metal production

«  Emissions are included in EU ETS only for non-
ferrous metals production or processing
installations exceeding rated thermal input of 20
MW (including reducing agents) while in GHG
inventories there is no threshold.

+ EU ETS activity includes combustion and
process emissions.

«  Process related emissions from EU ETS activity
code 28 are included in CRF 2.C.4 Magnesium
Production, 2.C.5 Lead production, 2.C.6 Zinc
Production and 2.C.7 Other metal industry.

e 2006 [IPCC Guidelines do not provide
methodologies for metals other than iron and




EU ETS activity

CRF category

Comment

steel, ferroalloys, aluminium, magnesium, lead
and zinc while the EU ETS has a broader scope
and covers, e.g. copper production.

29 Production of
cement clinker in rotary
kilns

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

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

e EU ETS activity includes combustion and
process emissions.

»  Process related emissions from EU ETS activity
code 29 are included in CRF 2.A.1 Cement
Production

+  Combustion related emissions from ETS activity
code 29 are included in CRF 1.A.2f. Non-
metallic minerals

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 Non-metallic minerals

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

« EU ETS activity includes combustion and
process emissions.

»  Process related emissions from EU ETS activity
code 30 are included in CRF 2.A.2 Lime
Production

« Combustion related emissions from EU ETS
activity code 30 are included in CRF 1.A.2f.
Non-metallic minerals

*  Non-marketed lime production in some industries
such as iron and steel or sugar refining are
included in the inventory in category 2.A.2, but
may be included in the EU ETS in the dominant
activity, e.g. iron and steel industry or fuel
combustion.




EU ETS activity

CRF category

Comment

31 Manufacture of
glass including glass
fibre

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

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

EU ETS activity
process emissions.
Process related emissions from EU ETS activity
code 31 are included in CRF 2.A.3 Glass
Production

Combustion related emissions from EU ETS
activity code 31 are included in CRF 1.A.2f.
Non-metallic minerals

includes combustion and

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

2.A.4 Other process uses of
carbonates

1.A.2.f Non-metallic minerals

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

EU ETS activity includes combustion and
process emissions.

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

Combustion related emissions from EU ETS
activity code 32 are included in CRF 1.A.2f.
Non-metallic minerals

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

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

2.A.3 Glass production

2.A.4 Other process uses of
carbonates

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

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

EU ETS activity
process emissions.

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

includes combustion and

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

1.A.2.f Non-metallic minerals

EU ETS covers CO2 emissions from this activity,
where combustion units have a total rated
thermal input exceeding 20 MW. For GHG
inventories no such threshold applies.

EU ETS activity only includes combustion-related
emissions

35 Production of pulp
from timber or other
fibrous materials

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

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

EU ETS activity includes combustion and

process emissions.

Combustion related emissions from EU ETS
activity code 35 are included in CRF 1.A.2.d.
Process related emissions are included in 2.A.4.
Other process uses of carbonates

36 Production of paper
or cardboard

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

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

EU ETS activity includes combustion and

process emissions.

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

Combustion related emissions from EU ETS




EU ETS activity

CRF category

Comment

activity code 36 are included in CRF 1.A.2.d.

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

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

2.B.8  Petrochemical and
carbon black production

1.A.2.c Chemicals

EU ETS covers CO2 emissions from this activity,
where combustion units have a total rated
thermal input exceeding 20 MW. For GHG
inventories no such threshold applies.

EU ETS activity includes combustion and
process emissions.

38 Production of nitric
acid

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

Scopes of EU ETS and 2006 IPCC Guidelines
for CO2 emissions from nitric acid production are
consistent.

EU ETS activity includes combustion and
process emissions.

For EU ETS activity 38 all N2O emissions are
process-related and should be allocated to 2.B.2
Nitric acid production

CO2 emissions in activity code 38 are from fuel
combustion and should be allocated to 1.A.2.c
Chemicals

39 Production of adipic
acid

2.B.3. Adipic acid production
(CO2)
1.A.2.c Chemicals

Scopes of EU ETS and 2006 IPCC Guidelines
for CO2 emissions from Adipic Acid production
are consistent.

EU ETS activity includes combustion and
process emissions.

For EU ETS activity 39 all N2O emissions are
process-related and should be allocated to CRF
code 2.B.3 Adipic Acid Production

CO2 emissions in activity code 38 are from fuel
combustion and should be allocated to 1.A.2.c
Chemicals

40 Production of
glyoxal and glyoxylic
acid

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

Scopes of EU ETS and 2006 IPCC Guidelines
for N2O emissions from glyoxal production and
glyoxylic acid production are consistent.

EU ETS activity includes combustion and
process emissions.

N20 emissions should be allocated to CRF code
2.B.4 Caprolactam, glyoxal and glyoxylic acid
production

CO2 emissions in activity code 40 are from fuel
combustion and should be allocated to 1.A.2.c
Chemicals

41 Production of
ammonia

2.B.1. Ammonia production

CO2 captured for urea
production:

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

2.D.3 Other non-energy
products from fuels and
solvent use

EU ETS scope of activity code 41 ammonia
production includes

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

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

« fuels used for other combustion processes
including for the purpose of producing hot
water or steam.

According to 2006 IPCC Guidelines to avoid

double counting, fuel consumption in ammonia

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

In the inventory CO2 from ammonia production

which is recovered and used for urea production




EU ETS activity

CRF category

Comment

is subtracted and reported by the users. Urea
use can be reported in different CRF sectors,
eg. in 1.A3b Road transport, 3.H Urea
application in agriculture, 2.D.3 Other (e.g. in
industry catalysts). Under the EU ETS the CO:2
transfer via urea out of the EU ETS system
cannot be deducted from ammonia production.

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

2.B.8 Petrochemical and
carbon black production

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

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

EU ETS activity includes combustion and
process emissions.

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

Some of the emissions reported under this EU
ETS activity could be allocated to CRF category
2.B.8 Petrochemical and carbon black production
(e.g. CO2 process emissions)

Some of the emissions reported under this EU
ETS activity could be allocated to CRF category
2.B.10 Other chemical industry (e.g. CO:2
emissions from flaring in chemical industry)

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

1.A.2.c Chemicals
2.B.1. Ammonia production

2.B.8  Petrochemical and
carbon black production

2.B.10 Other chemical industry

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

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

EU ETS activity includes combustion and
process emissions.

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

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

44 Production of soda
ash and sodium
bicarbonate

1.A.2.c Chemicals
2.B.7 Soda ash production

EU ETS activity includes combustion and
process emissions.

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

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

45 Capture of

greenhouse gases
under Directive
2009/31/EC

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

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

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

1.C.1 Transport of CO2

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

47 Geological storage
of greenhouse gases in

1.C.2 Injection and storage

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




EU ETS activity CRF category Comment

a storage site

permitted under

Directive 2009/31/EC

99 Other activity opted- | Depending on type of activity | Article 24 allows the unilateral inclusion of additional
in under Art. 24 of the | opted-in activities and gases under the EU ETS, These
ETS Directive activities and gases are not allocated to a specific

activity, but under a separate activity code.

In the GHG inventory, the emissions are reported per CRF categories. In the EU ETS a
single installation can include several ETS activities as defined in Annex | of the EU ETS
Directive. In the EU ETS emissions are attributed to a specific installation, independently
from the Annex | activities covered. Nevertheless, the operator must report detailed
information for each source stream of the installation, and include activities classification as
per Annex I, in his annual report to the competent authorities. The different approaches can
lead 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 capacity
thresholds. 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. Therefore the scope of
activities and the installation boundaries need careful consideration before EU ETS data are
used for inventory purposes.

Determination of tiers

Both IPCC guidelines are based on methodological tiers that require higher tier levels of
accuracy for emission sources contributing to a significant extent to the total emissions in a
country. In the inventory reporting, the key category analysis determines which
methodological tier should be used which is based on the contribution of a source category
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 admissible level of 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 (thresholds are < 50 kt, = 50 kt and < 500 kt and > 500 kt CO.eq). EU
ETS verified emissions, if aggregated at sectoral level, may include contributions from small,
medium and large emitters and are therefore based on different EU ETS tiers. When ETS
data are used 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 inventories 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 601/2012), the EU ETS only started in 2005




and plant-specific 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 verified emissions 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; (2) a
detailed comparison of the methodological parameters (methods, activity data, calculation
parameters).

1.4.1.3 Use of EU ETS data in 2016

Under the MMR Article 7 (EU 2013), Member States are required to perform consistency
checks between the emissions reported in the GHG inventories and the verified emissions
reported under the EU ETS Directive. The installation-specific emissions data reported by
operators under the EU ETS can be used in different ways for the purposes of the national
GHG inventories:

1. Reported verified emissions can be directly used in the GHG inventory to report CO-
emissions for a specific source category. This requires a number of careful checks,
e.g. whether the coverage of the respective EU ETS emissions is complete for the
respective source 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 separately and added to the EU ETS emissions.

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

3. Activity 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 consumption to specific subcategories, e.g. to specific industrial
sectors or for specific non-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. Data from EU ETS can improve completeness of the estimation of IPCC source
categories when additional data for sub-categories become available from EU ETS.

6. EU ETS data can improve the allocation of industrial combustion emissions to sub-
categories under 1A2 Manufacturing Industries and Construction;

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

Based on the information submitted in the national inventory reports (NIRs) in 2016 to the
European Commission, all 28 Member States indicated that they used EU ETS data at least
for QA/QC purposes (see Table 1.9). 19 Member States indicated to directly use the verified
emissions reported by installations under the EU ETS. 23 Member States used EU ETS data
to improve country-specific emission factors. 23 Member States reported that they used
activity data (e.g. fuel use) provided under the EU ETS in the national inventory.



Table 1.9: Use of EU ETS data for the purposes of the national GHG inventory

Status of use Use of Use of Use of Use for
Member State R I Activity — emission  quality
data factors assurance

Austria Used v v v
Belgium Used v v v v
Bulgaria Used v v v v
Croatia Used v

Cyprus Used v v v v
Czech Republic Used v v v v
Denmark Used v v v v
Estonia Used v
France Used v v v v
Finland Used v v v v
Germany Used v v v v
Greece Used v v v
Hungary Used v v v v
Ireland Used v v v v
Italy Used v v v v
Latvia Used v v v v
Lithuania Used v v v v
Luxembourg Used v v
Malta Used v v
Netherlands Used v v
Poland Used v v v v
Portugal Used v v v
Romania Used v v
Slovakia Used v v v
Slovenia Used v v v
Spain Used v v
Sweden Used v v v v
United Kingdom Used v v v v

Source: NIR 2016 submissions of Member States
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EU 2014: Regulation No 421/2014 of the European Parliament and of the Council of 16 April
2014 amending Directive 2003/87/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 market-based measure to international
aviation emission (OJ L 129, 30.4.2014, p. 1-4).

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 navigation, regarding ‘the
support to the European Commission in relation to climate change policy and the
implementation of the EU ETS’. This support 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 sub-mitted by the 28 Member States and the European Union to the
UNFCCC and to the UNECE. The main objective of the WP is to assist EU Member States
improve the reporting of annual greenhouse gas (and other air pollutant) emission
inventories by e.g. estimating the fuel split domestic/international using real flight data from
EU-ROCONTROL. The European Environment Agency and its ETC/ACM assist DG CLIMA
regarding the technical requirements.

To support the inventory process for the submission in 2016, in October 2015 MS received
fuel and emissions data for the years 2005 to 2014 as calculated by EUROCONTROL using
a TIER 3b methodology applying the Advanced Emissions Model (AEM) as well as a
documentation on how this data has been calculated (available upon request). 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 2015 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 2012
and 2013, related CO2 emissions and implied emission factors of CH4 and N20 at a
workshop.

The presentations and the minutes have been shared with MS (documentation available
upon request). Countries have been encouraged to provide feedback to these


http://www.eea.europa.eu/data-and-maps/data/data-viewers/emissions-trading-viewer

EUROCONTROL results so that suggestions and questions could be taken into account in
the next modelling exercise.

In the course of the ‘initial checks’ of MS inventories in the first months of 2016 the
comparison between 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/ACM asked Member States via the EMRT about
possible reasons. For more information on the results of the comparison, see chapter #3.2.

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
2015 and eventually recalculate time series for the period 2005 to 2014 in case of
considerable changes in the model. There is an ongoing evaluation of an implementation of a
web-portal by EUROCONTROL for a user friendly display and download of AEM results for
Member States.

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.

15 Description of key categories

A key category analysis has been carried out according to the Tier 1 method (quantitative
approach) described in the 2006 IPCC guidelines. A key category is defined as an emission
source that has a significant influence on a country’s GHG inventory in terms of the absolute
level of emissions, the trend in emissions, or both.

In addition to the key category analysis at EU-28 level, every Member State provides a
national key category analysis which is independent from the assessment at EU-28 level.
The EU-28 key category analysis is not intended to replace the key category analysis by
Member States. The key category analysis at EU-28 level is carried out to identify those
categories for which overviews of Member States’ methodologies, emission factors, quality
estimates and emission trends are provided in this report. In addition, the EU-28 key
category analysis helps identifying those categories that should receive special attention with
regard to QA/QC at EU level. The Member States use their key category analysis for
improving the quality of emission estimates at Member State level.

To identify key categories of the EU-28, the following procedure was applied:

e Starting point for the key category identification for this report was the EEA locator database.
All categories where GHG emissions/removals occur were listed, at the most disaggregated
level available at EU-28 level and split by gas.

e Alevel and a trend assessment was carried out for the years 1990 and 2014 The assessment
was carried out for emissions excluding LULUCF and including LULUCF-.

The key category analysis excluding LULUCF resulted in the identification of 92 key
categories for the EU-28 and Iceland and cover 94 % of total EU-28 GHG emissions in 2014
(see Annex I). The key category analysis including LULUCF resulted in 99 key categories.



The results of the EU key category analysis including LULUCF are presented in Table 1.10.

In Chapters 3 to 7 overview tables are presented for each EU key category showing the
Member States’ contributions to the EU-28 key category in terms of level and trend.

Table 1.10  Key categories for the EU-28 and Iceland (Gg CO: equivalents)

kt CO; equ. Level
Key category (gas) Trend
1990 2014 1990 2014

1 A 1 a Public Electricity and Heat Production: Gaseous Fuels (COy) 86689 165257 | T L L
1 A 1 a Public Electricity and Heat Production: Liquid Fuels (CO,) 176545 31458 | T L L
1 A 1 a Public Electricity and Heat Production: Other Fuels (CO,) 10716 34969 | T L L
1 A 1 a Public Electricity and Heat Production: Peat (CO,) 8530 8369 0 0 L
1 A 1 a Public Electricity and Heat Production: Solid Fuels (CO,) 1129615 | 825992 | T L L
1 A 1 b Petroleum Refining: Gaseous Fuels (CO,) 5276 24091 | T 0 L
1 A 1b Petroleum Refining: Liquid Fuels (COy) 112183 89863 |0 L L
1 A 1 c Manufacture of Solid Fuels and Other Energy Industries: Gaseous

Fuels (CO,) 17641 18617 | T L L
1 A 1 ¢ Manufacture of Solid Fuels and Other Energy Industries: Solid

Fuels (COy) 92356 31361 | T L L
1 A 2 alron and Steel: Gaseous Fuels (CO,) 30936 18179 | T L L
1 A 2 alron and Steel: Liquid Fuels (CO,) 8748 1758 T 0 0
1 A 2 alron and Steel: Solid Fuels (CO,) 135295 84643 | T L L
1 A 2 b Non-Ferrous Metals: Solid Fuels (CO,) 8918 1799 T 0 0
1 A 2 ¢ Chemicals: Gaseous Fuels (CO,) 56493 38317 | T L L
1 A 2 ¢ Chemicals: Liquid Fuels (COy) 40479 19214 | T L L
1 A 2 ¢ Chemicals: Solid Fuels (CO,) 14500 9163 0 L L
1 A 2 d Pulp, Paper and Print: Gaseous Fuels (CO,) 13281 17695 | T L L
1 A 2 d Pulp, Paper and Print: Liquid Fuels (CO,) 11656 2051 T L 0
1 A 2 d Pulp, Paper and Print: Solid Fuels (CO,) 7956 2630 T 0 0
1 A 2 e Food Processing, Beverages and Tobacco: Gaseous Fuels (CO,) | 19424 28339 | T L L
1 A 2 e Food Processing, Beverages and Tobacco: Liquid Fuels (CO,) 20766 4102 T L 0
1 A 2 e Food Processing, Beverages and Tobacco: Solid Fuels (CO,) 12203 4388 T L 0
1 A 2 f Non-metallic minerals: Gaseous Fuels (CO,) 27391 27869 | T L L
1 A 2 f Non-metallic minerals: Liguid Fuels (CO,) 44942 26468 | T L L
1 A 2 f Non-metallic minerals: Other Fuels (CO,) 1065 10000 | T 0 L
1 A 2 f Non-metallic minerals: Solid Fuels (CO,) 58227 18857 | T L L
1 A 2 g Other Manufacturing Industries and Constructions: Gaseous Fuels

(COy) 117060 |84275 |T L L
1 A 2 g Other Manufacturing Industries and Constructions: Liquid Fuels

(COy) 112940 | 49988 |T L L
1 A 2 g Other Manufacturing Industries and Constructions: Other Fuels

(COn) 2452 7988 T 0 L
1 A 2 g Other Manufacturing Industries and Constructions: Solid Fuels

(CO,) 95142 |14126 | T L L
1 A 3 a Domestic Aviation: Jet Kerosene (CO,) 13984 15183 | T L L
1 A 3 b Road Transportation: Diesel Qil (CO,) 298561 |584521 | T L L
1 A 3 b Road Transportation: Diesel Oil (N,O) 1832 6766 T 0 0
1 A 3 b Road Transportation: Gaseous Fuels (CO,) 504 3602 T 0 0
1 A 3 b Road Transportation: Gasoline (CH,) 5744 878 T 0 0
1 A 3 b Road Transportation: Gasoline (CO,) 406229 [233125|T L L
1 A 3 b Road Transportation: Liquefied Petroleum Gases (LPG) (CO,) 7349 15299 | T 0 L




kt CO, equ. Level
Key category (gas) Trend
1990 2014 1990 2014

1 A 3 b Road Transportation: Liquid Fuels (CH,) 6329 1150 T 0 0
1 A 3 b Road Transportation: Liquid Fuels (CO,) 712458 832962 | T L L
1 A 3 b Road Transportation: Liquid Fuels (N,O) 6599 8397 T 0 L
1 A 3 c Railways: Liquid Fuels (COy) 12666 6479 T L 0
1 A 3 d Domestic Navigation: Gas/Diesel Qil (CO,) 13866 9230 0 L L
1 A 3 d Domestic Navigation: Liguid Fuels (CO;,) 24352 15418 | T L L
1 A 4 a Commercial/Institutional: Gaseous Fuels (CO;,) 66769 97606 | T L L
1 A 4 a Commercial/Institutional: Liquid Fuels (CO,) 84953 38694 | T L L
1 A 4 a Commercial/Institutional: Other Fuels (CO,) 1013 4546 T 0 0
1 A 4 a Commercial/Institutional: Solid Fuels (COy) 47642 3909 T L 0
1 A 4 b Residential: Biomass (CH,) 9206 9786 0 L L
1 A 4 b Residential: Gaseous Fuels (CO,) 184294 |224615|T L L
1 A 4 b Residential: Liguid Fuels (CO,) 178606 | 100895 | T L L
1 A 4 b Residential: Solid Fuels (CHy) 7982 2649 T 0 0
1 A 4 b Residential: Solid Fuels (CO,) 134316 35141 | T L L
1 A 4 c Agriculture/Forestry/Fishing: Gaseous Fuels (CO,) 12534 12070 |0 L L
1 A 4 c Agriculture/Forestry/Fishing: Liquid Fuels (CO,) 68889 57144 | T L L
1 A 4 c Agriculture/Forestry/Fishing: Solid Fuels (CO,) 9756 4239 T L 0
1 A 5 a Other Other Sectors: Solid Fuels (CO,) 6003 9 T 0 0
1 A 5 b Other Other Sectors: Liquid Fuels (CO,) 13789 4359 T L 0
1 B 1 a Coal Mining and Handling: Operation (CH,) 97900 22834 | T L L
1 B 2 a Oil: Operation (CH,) 13821 4320 T L 0
1 B 2 a Oil: Operation (CO,) 9545 11878 | T L L
1 B 2 b Natural Gas: Operation (CH,) 46097 25799 | T L L
2 A 1 Cement Production: no classification (CO,) 102483 | 74745 | T L L
2 A 2 Lime Production: no classification (CO,) 25706 19718 |0 L L
2 A 4 Other Process Uses of Carbonates: no classification (CO,) 13007 10649 |0 L L
2 B 1 Ammonia Production: no classification (COy) 32104 25616 |0 L L
2 B 10 Other chemical industry: no classification (COy) 2280 5142 T 0 0
2 B 2 Nitric Acid Production: no classification (N,O) 49541 4675 T L 0
2 B 3 Adipic Acid Production: no classification (N,O) 57555 414 T L 0
2 B 8 Petrochemical and Carbon Black Production: no classification (CO,) | 13638 14412 | T L L
2 B 9 Fluorochemical Production: no classification (HFCs) 29034 389 T L 0
2 B 9 Fluorochemical Production: no classification (Unspecified mix of

HFCs and PFCs) 5567 a7 T 0 0
2 C 1 Iron and Steel Production: no classification (CO,) 96114 62454 | T L L
2 C 3 Aluminium Production: no classification (PFCs) 20789 558 T L 0
2 D 3 Other non energy products: no classification (CO,) 10448 7237 0 L 0
2 F 1 Refrigeration and Air conditioning: no classification (HFCs) 3 98692 | T 0 L
2 F 4 Aerosols: no classification (HFCs) 2 7279 T 0 L
3 A 1 Enteric Fermentation: Cattle (CH,) 203497 | 156627 | T L L
3 A 1 Enteric Fermentation: Dairy Cattle (CH,) 79831 59243 | T L L
3 A 1 Enteric Fermentation: Mature Dairy Cattle (CH,) 10364 7265 0 L L
3 A 1 Enteric Fermentation: Non-Dairy Cattle (CH4) 86734 73679 | T L L




kt CO; equ. Level
Key category (gas) Trend
1990 2014 1990 2014

3 A 1 Enteric Fermentation: Other Cattle (CH,) 20879 12985 | T L L
3 A 2 Enteric Fermentation: Other Sheep (CH.,) 29514 19914 | T L L
3 B 1 CH,4 Emissions: Farming (CHa) 55523 44826 |0 L L
3 B 2 N,O and NMVOC Emissions: Farming (N,O) 31724 22385 |0 L L
3 D 1 Agricultural Soils: Direct N,O Emissions From Managed Soils (N,O) | 159411 | 133952 | T L L
3 D 2 Agricultural Soils: Farming (N,O) 38568 31273 |0 L L
4 A 1 Forest Land: Land Use (CO,) -363814 | 386179 | T L L
4 A 2 Forest Land: Land Use (CO,) -34250 | -53485 | T L L
4 B 1 Cropland: Land Use (COy) 22609 25524 | T L L
4 B 2 Cropland: Land Use (CO,) 54333 45168 |0 L L
4 C 1 Grassland: Land Use (CO,) 47392 33224 | T L L
4 C 2 Grassland: Land Use (COy) -19024 | -23970 |0 L L
4 D 1 Wetlands: Land Use (COy) 13102 14695 | T L L
4 E 2 Settlements: Land Use (CO,) 34839 47068 | T L L
4 Land Use, Land-Use Change and Forestry: Biomass Burning (CO,) 11078 3411 T L 0
5 A 1 Managed Waste Disposal Sites: Waste (CH,) 168608 92334 | T L L
5 A 2 Unmanaged Waste Disposal Sites: Waste (CH,) 24464 14111 | T L L
5 D 1 Wastewater Treatment and Discharge: Domestic Wastewater (CH,) | 22283 10702 | T L L
5 D 2 Wastewater Treatment and Discharge: Industrial Wastewater (CH,) | 12115 9264 0 L L

1.6  General uncertainty evaluation

The EU-28 uncertainty analysis was made on basis of the Tier 1 uncertainty estimates, which
were submitted from the Member States under Article 7(1)(p) of Regulation (EU) 252/2013.
Uncertainty calculations have been performed on all MS except Malta and Island. Since the
total emissions of Malta and Island are relatively low compared to the total EU emissions, the
influence on the results of this uncertainty analysis is negligible. Due to this fact, the sectoral
EU and EU total of emissions in the following tables might not always meet exactly the value
which is reported as “true” total compare to the values in the individual trend chapters.

Uncertainties were estimated at detailed level and aggregated to six main sectors ‘Energy’,
‘Fugitive emissions’, Industrial processes and product use’, ‘Agriculture’, ‘LULUCF’ and
‘Waste’. Within these sectors the available MS uncertainty estimates were grouped by
source categories. Then for each source category a range of uncertainty estimates was
calculated: the lower bound of the range was calculated by assuming that all uncertainty
estimates within a source category are uncorrelated; the upper bound of estimates was
calculated by assuming that all uncertainty estimates within a source category are correlated.
Then a single uncertainty estimate was calculated for each source category based on the
assumption that MS uncertainty estimates are correlated if they use Tier 1 methods and/or
default emission factors. After having calculated the uncertainty estimates for each source
category, the uncertainty estimates for the sectors and for total GHG emissions were
calculated. This is a more sophisticated approach than required under the IPCC guidelines.
The EU team adopted this approach in order to obtain a more accurate uncertainty estimates
than with the “simple” approach included in the IPCC guidelines.



Estimation of trend uncertainty: The EU uncertainty estimate is rather complicated due to
potential correlations between MS uncertainties. Therefore, an analytical method, which
allows more flexibility than IPCC Tier 1, was compiled.

Trend in MS n category x was defined as
Trendn,x = En,x(t)-En,x(0) (2)

Where E(t) denotes emissions in the latest inventory year and E(0) emissions in the base
year.

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

The assumptions of correlation between years (0 and t) and between different MS are
important for the estimation of trend uncertainty. However, there is not enough information
about strengths of different correlations. Effect of correlation was tested both with the
analytical method developed, and by using MC simulation, where Normal distribution was
used in all the cases to ensure comparability with analytical estimates. Table 1.11 gives an
example of such comparison made in 2006. The source category chosen for the example is
4D, N2O emissions from agricultural soils, as this category has a major effect on inventory
uncertainty in most MS. Both the effects of correlations between years and between Member
States were tested.

Table 1.11  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:S(]e?tainty
YES YES -27 to +26
YES NO +13

NO YES -294 to +292
NO NO -116 to +115

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

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

In the example given in Table 1.11 uncertainty decreased when correlation between MS was
added to the correlation between years. However, this is not always the case; in another
example considering EU MS estimates for 1Ala CO;, uncertainty was +0.2% when it was



assumed that years correlate and MS estimates are independent. When a correlation
between MS was added, the uncertainty decreased to +0.1%.

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

In general, the caveats of the method used are the same as in IPCC Tier 1, i.e. the result
gives the most reliable results when uncertainties are small, and it assumes normal
distributions even though this cannot actually be the case when uncertainties are >100%.
However, these issues do not seem to have any major effect on the results, as can be seen
from Table 1.12, in which waste sector uncertainties are presented both with analytical
method and Monte Carlo simulation: If uncertainty increases, also the difference between the
two methods increases.

Table 1.12 .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 CHs +12 +12

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

6C. Waste incineration CO2 +7 +7

6C. Waste incineration CHas +23 -23t0 +24
6C. Waste incineration N20 +18 +18

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

Note: Trend uncertainty is presented as percentage points.

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

Trendnx = [Enx(t)-Enx(0)]/ Enx(0) )

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

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



Table 1.13 shows the main results of the Tier 1 uncertainty analysis for the EU-28. The
lowest level uncertainty estimates are for fuel combustion activities (0.9%), the highest
estimates are for agriculture (47.1 %). Overall level uncertainty estimates including LULUCF
of all EU-28 GHG emissions is calculated with 6.2 % and excluding LULUCF slightly lower
with 5.2 %.

With regard to trend uncertainty estimates the lowest uncertainty estimates are for fuel
combustion activities (+/-0.3 percentage points), the highest estimates are for LULUCF (19.8
percentage points). Overall trend uncertainty (including LULUCF) of all EU-28 GHG
emissions is estimated to be 1.2 percentage points.

These results of the Tier 1 uncertainty analysis 2014 are very similar to the results of the
previous year. More detailed uncertainty estimates for the source categories are provided in
Chapters 3-7.

Table 1.13 Tier 1 uncertainty estimates of EU GHG emissions for the main sectors

Source category Gas Emissions Emissions Emission trends | Level uncertainty | Trend uncertainty
1990 2014 1990-2014 estimates based on |estimates based on
MS uncertainty MS uncertainty
estimates estimates
1.A Fuel combustion activities all 4 173 509 3 247 802 -22.2% 0.9% 0.3%
1.B Fugitive emissions all 202 693 86 346 -57.4% 19.5% 9.7%
2. Industrial processes all 513 099 356 909 -30.4% 10.2% 4.9%
3. Agriculture all 544 242 433 684 -20.3% 47.1% 3.0%
5. Waste all 241 873 143 643 -40.6% 46.5% 12.9%
4. LULUCF all -225 331 -280 750 24.6% 41.0% 19.8%
Total (incl LULUCF) all 5 450 086 3987 633 -26.8% 6.2% 1.2%
Total (excl LULUCF) all 5675 416 4 268 384 -24.8%) 5.2%) 0.9%)

Note: Emissions are in Gg CO; equivalents

Table 1.14 gives an overview of information provided by EU-28 Member States on
uncertainty estimates in their national inventory reports 2014 and presents summarised
results of these estimates. For some Member States, either a national inventory report was
available, which did not include quantitative uncertainty analysis, or no national inventory
report was available at all.



Table 1.14

Overview of uncertainty estimates available from EU-28 Member States

(according to
IPCC 2006 GL)

Member State Austria Belgium Bulgaria Croatia Cyprus Czech Republic Denmark
s NIR Apr 2016, NIR Apr 2016, NIR Apr 2016, NIR Apr 2016, NIR May 2016, NIR May 2016,
NIR Apr. 201 .59-7!
Citation pp.55-62 pp.34-35 pp.64-66 pp.80 pp.42-43 pp.32 pr. 2016, pp.59-75
Method used Tier 1 Tier 1 Tier 1 Tier 2 Tier 1 Tier 1 Tier 1 + Tier 2
Documentation
in NIR Yes Yes (Annex 2) Yes (Annex 2) Yes (Annex 2) Yes (Annex 2) Yes (Annex 2) Yes

Years and
sectors included

emissions: 2014;
trends: 1990-
2014; including

emissions: 2014;
trends: 1990-
2014; including

emissions: 2014;
trends: 1990-
2014; excluding

emissions: 2014;
trends: 1990-
2014; including

emissions: 2014;
trends: 1990-
2014; excluding

emissions: 2014;
trends: 1990-
2014; including

emissions: 2014;
trends: 1990-2014%;
including LULUCF

LULUCF LULUCF LULUCF LULUCF LULUCF LULUCF
. Tier1l | Tierl Tierl | Tierl | Tier2
0,
Uncertainty (%) i) | e Tier 1 Tier 1 Tier 2 Tier 1 Tier 1 i e e
CO, 4.7% | 2.3%
CH, 17.6%
N.O 35.9%
F-gases 39.6%
0.84% +6.4%
0, 0, 0, 0, 0, 0/ 0, 0,
Total 24.57% | 4.90% 4.15% 12.48% +77.95% 9.1% 3.36% 5.6% 4.8% 4.4%
Uncertainty in Tier1l | Tierl Tierl | Tierl | Tier2
trend (%) (L) | L) Ter 1 Ter 1 Tier 2 Ter 1 Ter 1 (L) el | el
CO, 1.6% | 1.6%
CH, 13.0%
N.O 10.8%
F-gases 105.4%
-18.00% +7.2%
Total 2.86% | 2.20% 2.15% 1.99% 13.2% 2.34% 2.0% 2.1%
ota 86% 0% 5% 99% +33.26% 3.2% 34% 0% () 6.5%




Member State Estonia Finland France Germany Greece Hungary Ireland
Gitation NIR May 2016, NIR Apr. 2016, NIR Apr. i;‘g”szho’:? NIR Apr. 2016, |NIR May 2016, | NIR Apr. 2016,
.44 .42-44 2016, pp.72-74 Y ! .129- . .25-27,35-42
pp pp pp pp.129.131 pp.129-131 pp.23 pp
Method used Tier 1 Tier 1 + Tier 2 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1
Documentation
in NIR
(according to Yes (Annex 2) Yes (Annex 6) Yes (Annex 7) | Yes (Annex 2)| (Annex 4) |Yes (Annex 2) Yes
IPCC 2006 GL)
emissions: emissions: emissions: emissions: emissions: emissions: 2014:
Years and 2014; trends: emissions: 2014; 2014; trends: | 2014, trends: | 2014; trends: | 2014; trends: trends: 1'990_ ’
. 1990-2014, trends: 1990-2014; 1990-2014; 1990-2014; 1990-2014; 1990-2014; o X
sectors included ) ) ) ) ) ) ) ) ’ ) 2014; excluding
including including LULUCF including including excluding excluding LULUCF
LULUCF LULUCF LULUCF LULUCF LULUCF
. Tierl | Tierl | Tier1 | Tier1 | Tier2 | Tier2 | Tier1 | Tier 1 Tier1 | Tierl
0,
uneertainty ® | i) e w |iwleuliulew] in |ew] ™! Tert Tert (L) | (L)
CO, 3%
CH, 25%
N.O 136%
F-gases 13%
37.00 -29% | -3%
0, 0, 0, 0, 0, 0, 0, 0, 0, ()
Total 7.21% [ 4.13% % 5.00% +37% | +5% 12.6% | 10.6% 5.3% 11.8% 11% 9.70% | 10.16%
Uncertainty in Tierl | Tierl | Tierd | Tier1 | Tier 2 | Tier2 | Tier1 | Tier 1 Tier 1 Tier 1 Tier 1 Tierl | Tierl
trend (%) L) e L)|G.L)jEeLyj.L) e L)] (.L) | (e L) (.L) | (e. L)
CO,
CH,
N,O
F-gases
36.00 -23% | -5%
0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
Total 9.00% | 1.82% % 6.00% +31% | +5% 4.2% | 3.4% 4.9% 11.3% 2% 10.01% | 2.72%
Member State Italy Latvia Lithuania Luxembourg Malta Netherlands Poland
Citation NIR Apr. 2016, [ NIR May 2016, | NIR May 2016, | NIR Apr. 2016, | NIR Apr. 2016, | NIR Apr. 2016, [NIR May. 2016,
pp.45-46 pp.75-76 pp.60-61 pp.77-105 pp.13 pp.50-55 pp.26
Method used Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 + Tier 2 Tier 1
Documentation
in NIR . Yes (Annex 1) [ Yes (Annex 2) | Yes (Annex 2) Yes Yes (Annex 2) | Yes (Annex 2) | Yes (Annex 8)
(according to
IPCC 2006 GL)
emissions: emissions: emissions: emissions: emissions: emissions: emissions:
vears and 2014; trends: | 2014; trends: | 2014; trends: | 2014; trends: | 2014; trends: | 2014; trends: | 2014; trends:
) 1990-2014; 1990-2014; 1990-2014; 1990-2014; 1990-2014; 1990-2014; 1990-2014;
sectors included ) I ) . . ) ) ) ) ) ) . . )
including including including including including including including
LULUCF LULUCF LULUCF LULUCF LULUCF LULUCF LULUCF
. Tierl | Tierd | Tierl | Tierl | Tierl | Tierl | Tierl | Tierl | Tierdl | Tierl | Tier1l | Tier 2 | Tier 1 | Tier 1
Uncertainty (%) ; ; ; ; ] ]
(L)Y [ LYl (.LY L)L) [(e. LYl (.LY[EL)Y[d.L) | L)|EL)|EL)[d.L)](EL)
CO, 2.1% | 3.5% | 3.6% | 1.8%
CH, 17.6% | 15.4% | 21.2% | 21.2%
N,O 39.4% | 34.4% | 49.1% [ 49.2%
F-gases 47.4% [ 37.9%
Total 4.9% | 2.6% | 16% 8% |54.2% | 9.3% |2.72% | 2.03% | 2.22% | 2.22% | 3.1% | 3.8% | 4.9% | 3.9%
Uncertainty in Tierl | Tierd | Tierl | Tierl | Tierl | Tierl | Tierl | Tierl | Tierdl | Tier1 | Tier1 | Tier 2 | Tier 1 | Tier 1
trend (%) (L) JEeLl)y[d.L)ylEeLl)y[(.L)|@EL)[G(.L)@EL)](.L)[EL)|(EL)[(EL)|[d.L)|[(L)
CO, 2% 2.3% | 2.0%
CH,4 6% 25.0% | 25.0%
N.O 7% 42.6% | 42.7%
F-gases 12%
Total 3.9% | 1.9% | 11% 2% [10.5% | 2.1% |[1.30% | 1.24% | 2.86% | 2.85% | 2% 45% | 4.3%




Member State Portugal Romania Slovakia Slovenia Spain Sweden United Kingdom
Citation NIR May 2016, | NIR May 2016, NIR May 2016, NIR Mar. 2016, | NIR May 2016, | NIR Apr. 2016, NIR Apr. 2016,
tati pp.6-58 pp.123-125 pp.44-45 pp.29 pp.1.34-1.36 pp.66-69 pp.94
Method used Tier 1 Tier 1 Tier1 Tier1 Tier 1 Tier 1 Tier1
Documentation in
NIR (according to | Yes (AnnexL)*** | Yes (Annex2) Yes (Annex 3) Yes (Annex) Yes (Annex6) | Yes (Annex7) Yes (Annex2)
IPCC 2006 GL)
emissions: emissions: emissions: emissions: emissions: issions: 2014
Ve p 2014;trends: | 2014;trends: | emissions: 2014; | 2014;trends: | 2014;trends: | 2014;trends: em'ssc'jor_‘iégo ;
vears andsectors| 1990 5014; | 1990-2014; [trends: 1990-2014;| 1986-2014; | 1990/95-2014; | 1990-2014; | TeNds:1990-
included ) ) ) ) : . ) ) ) : ) 2014;
including including  |excluding LULUCF|  including including including |, L ULUCE
LULUCF LULUCF LULUCF LULUCF LULUCF  |Ncluding
. . Tier1l | Tierl . Tierl | Tierl | Tierl | Tierl | Tierl | Tierl .
0,
Uncertainty (%) Tier1 (L) | L) Tier1 i lewldinleuwldin |ew Tier1
co,
CH,
N,O
Fgases
Total 7.83% 28.9% [ 17.3% 10.11% 21.61%|6.22% | 19.8% | 17.2% | 77.5% | 4.9% 3.0%
Uncertainty in . Tier1 | Tierl . Tierl | Tierl | Tierl | Tierl | Tierl | Tier1 .
trend (%) Tier1 (L) |eL) Tier1 (L) el diw |lew|dw | el Tier1
CO,
CH,
N,O
Fgases
Total 5.48% 12.1% | 2.1% 3.25% 16.76%| 2.60% | 1.1% | 1.1% |[16.4% [ 1.9% 2.5%
1.7 General assessment of the completeness

1.7.1 Completeness of Member States’ submissions

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

In response to the Saturday paper 2010 the EU implemented an 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 regards to the KP LULUCF, where a carbon pool can be not reported
(‘NR’ should 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.



The notation key ‘NE’ is not in all cases an indication of a problem and neither the IPCC
guidelines nor the UNFCCC review guidelines foresee an automatic procedure of gap filling
when NEs are reported. For example, the notation "NE" can be used if there are no methods
available in the 2006 IPCC Guidelines. Overall, a fair and complete analysis of the use of "NE"
including the situations highlighted in point 1 above was considered to be indispensable (see
chapter 1.7.1).

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

1.

Member States are required by the 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 States’ 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.
The completeness of Member States' national submissions with regard to individual CRF
tables is documented in the ‘status and consistency reports’ sent to the Member States on 28
February. In 2011, the EEA redesigned the ‘status reports’ to include a specific section on the
provision of information relating to completeness, focusing on the latest inventory year. This
new section is based on the automatic checks and the additional bilateral discussions with MS
during January and February as specified above. It reflects the status of the consultation with
the MS and lists the follow-up expected from the MS by 15 March. According to the
procedures and time scales described in Annex IX of the Implementing Regulation, the Draft
EU inventory is sent to MS by 28 February. Updated or additional inventory data submitted by
MS (to remove inconsistencies or fill gaps) and complete final national inventory reports are
submitted to the European Commission by 15 March.
In cases where, even after the two preceding steps a Member State's GHG inventory as
submitted to the European Commission by 15 March still contained NEs for categories where
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 States’ inventories.
A general assessment of completeness is included in the EU Greenhouse Gas Inventory
Report (section 1.7 of the EU NIR). For transparency reasons, since 2011 the EU’s inventory
submission contains an improved description of this section to reflect the additional
improvements discussed above.
In addition to the steps detailed above the regular QA/QC procedures established to ensure
the transparency, accuracy, comparability, consistency, and completeness of the EU inventory
continue to be applied. The WG1 on annual inventories continues to address issues of
completeness giving them priority and the EU peer reviews will further focus on identifying
issues that may lead to an underestimation of emissions as we are approaching the end of the
first commitment period.



Since 2012 the completeness checks have been extended to the use of the notation key NO
and NA. All cases where less than seven Member States reported NO or NA and all other
MS reported emission estimates were checked by the sector experts and clarified with
Member States, if needed. With the implementation of the new 2006 IPCC Guidelines, there
is an additional check regarding ‘insignificance’ as described in paragraph 37 of the
UNFCCC Reporting Guidelines (see section 1.8.1 on the completeness of MS submissions).

Member States may only report NEs if:
1. There are no 2006 IPCC methods/EFs available.

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

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

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

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

» 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
similar to those of the UNFCCC and other QA/QC tools. The results of the consistency and
completeness checks as well as the main findings of the sector specific checks are
documented in the web-based EEA Emission Review Tool (EMRT). This tool is accessible
for MS inventory coordinators and inventory experts. The Member States are asked to
respond to findings in this tool and if needed provide revised emission estimates or additional
information.

For every updated inventory submission provided by the MS by 15 March follow-up checks
are performed by the sector experts and additional findings are documented in the EEA
Emission Review Tool (EMRT) and the status and consistency reports are completed. In
addition it is checked if issues identified in the status and consistency reports and in the
QA/QC communication tool (initial checks), which are relevant for the EU inventory (report)
have been clarified by the MS. If this is not the case MS are contacted for clarification.

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




1.7.2 Data gaps and gap-filling

1.7.2.1 Gap filling of emissions

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

e 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.

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

For data gaps in Member States’ inventory submissions, the following procedure is applied
by the ETC/ACM in accordance with the implementing provisions under the MMR for missing
emission data:

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

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

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

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

The methods used for gap filling include interpolation, extrapolation and clustering. These
methods are consistent with the adjustment methods described in UNFCCC Adjustment
Guidelines (Table 1) and in the 2006 IPCC guidelines?®.

1.7.2.2 Gap filling of emissions in GHG inventory submissions 2016

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

18 ETC ACC technical note on gap filling procedures, December 2006.



1.7.3 Geographical coverage of the European Union inventory

Table 1.15 shows the geographical coverage of the EU Member States’ national inventories.
Note that not all Member States have signed and ratified the UNFCCC 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 Member States there are differences in geographical coverage as UNFCCC Party,
Kyoto Protocol Party and/or EU Member State (DK, FR and the UK). If there are differences
in geographical coverage the respective country needs to prepare several inventories.

As the EU-28 inventory is the sum of the Member States’ inventories, the EU-28 inventory
covers the same geographical area as the inventories of the 28 Member States for their
respective EU territory. Note that the inventories of Denmark and the United Kingdom used
for the EU-28 inventory differ from the inventories published on the UNFCCC website.

In sum, the EU’s submission under the Convention is fully consistent with MS GHG
emissions by sources and sinks according to the EU territory. The EU’s submission under
the Kyoto Protocol is fully consistent with the joint ratification of the second commitment
period of KP by the EU.



Table 1.15

Geographical coverage of the Union’s GHG inventory

EU and MS Party
coverage (Kyoto

EU-territory

Party

and Iceland

ratified the Kyoto Protocol

Member State Geographical coverage Protocol, second | coverage coverage Country
committment | (UNFcco) | (UNFcco) | S°%€
period)

Austriz Austria v v v AUT
Belgium Belgium consisting of Flemish Region, Walloon Region and Brussels Region W W v BEL
Bulgaria Bulgaria v v WV BGR
Croatia Croatia v v v HVR
Cyprus Area under the effective control of the Republic of Cyprus Vv Vv v CYP
Czech Republic |Czech Republic W W v CZE
Denmark Denmark (excluding Greenland and the Faerce Islands) Vv Vv DN
Estonia Estonia v v v EST
Finland Finland including Aland 1slands N N M FIN
France Metropolitan France, the overseas departments (Guadeloupe, Martinique, Guyana and

Reunion) and the overseas communities (Saint-Barthelemy, Saint-Martin and Mayotte),

excluding the French overseas communities (French Polynesia, Wallis and Futuna, Saint- W W FRE

Pierre and Miquelon) and overseas territories (the French Southern and Antarctic Lands)

and New Caledonia.

Metropolitan France, the overseas departments (Guadeloupe, Martinique, Guyana and

Reunion), the overseas communities (French Polynesia, Saint-Barthelemy and Saint- ;

Martin, Wallis and Futuna, Mayotte, Saint-Pierre and Miquelon) and overseas territories

(the French Southern and Antarctic Lands) and New Caledonia. FRA
Germany Germany v v v DEU
Greece Greece v v M GRC
Hungary Hungary v v v HUN
reland reland Vv Vv W RE
taly taly L W v TA
Latvia Latvia W W v LA
Lithuania Lithuania M M v LTu
Luxembourg Luxembourg v v v LUX
Malta Malta W v v LT
Metherlands The reported emissions have to be allocated to the legal territory of The Netherlands. This

includes & 12-mile zone from the coastline and also inland water bodies. It excludes

Aruba and The Netherlands Antilles, which are self-governing dependencies of the Roya v v v NLD

Kingdom of The Netherlands. Emissions from offshore oil and gas production on the Dutch

part of the continental shelf are included.
Poland Poland W V v POL
Portuga Mainland Portugal and the two Autonomous regions of Madeira and Azores Islands.

ncludes also emissions from air traffic and navigation bunkers realized between these

areas. v v v PRT
Romania Romania W W N rOU
Slovakia Slovakia v v v SVK
Slavenia Slovenia v v v SN
Spain Spanish part of Iberian mainland, Canary Islands, Balearic Islands, Ceuta and Melilla Vv Vv W ESP
Sweden Sweden v v v SWE
United Kingdom |England, Scotland, Wales and Northern Ireland, and Gibraltar, excluding the UK Crown

Dependencies (Jersey, Guernsey and the Isle of Man) and the UK Overseas Territories v GBE

(except Gibraltar).

England, Scotland, Wales and Northern Ireland, the UK Overseas Territories that hawve

ratified the Kyoto Protocol (the Cayman Islands, the Falkland Islands, Bermuda and v v GBR

Gibraltar), and the UK Crown Dependencies (Jersey, Guernsey and the Isle of Man).
European Union |EU-28 v v EUA
celand celand v v I5L
European Union|EU-28, Iceland and the UK's Oversea Territories and Crown Dependencies that have 3 aE




1.7.4 Completeness of the European Union submission

1.7.4.1 National inventory report

The EU NIR follows — as far as possible - the 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 Member States’ inventories. Therefore the main purpose of the annexes is
to make transparent the EU emission estimates by providing the basic Member States tables
for every CRF table. Table 1.16 provides explanations for not including the annexes as
required by the UNFCCC reporting guidelines.

Table 1.16  Explanations for exclusion of annexes as outlined in the UNFCCC reporting guidelines

Annex required in the UNFCCC reporting

guidelines ST

Annex |: Key categories 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 II: Detailed methodological | A summary description of the methodologies used by each Member State for

descriptions for individual source or sink | the EU key categories

categories

Annex |V: National energy balance of the | Due to the nature of the EU inventory being the sum of Member States’

most recent year inventories there is no national energy balance which could be included in this
annex.

The final national energy balance for the latest inventory year is not publicly
available by Eurostat in a format which can be used for inclusion in the NIR.
However, the database is publicly available and has been used for the EU’s
reference approach.

http://ec.europa.eu/eurostat/web/energy/data/energy-balances

Annex V: Additional information Status and Consistency reports
Summary Table 2

1.7.4.2 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 type of activity data
by Member States. The latter is due to the fact that the Member States are responsible for
calculating emissions. If they use country-specific methods they may also use different types
of activity data. At EU-level these different types of activity data cannot be simply added up.
It should be noted that at EU-level no emissions are calculated directly on the basis of
activity data reported by MS. However, all the details for the calculation of MS emissions are
documented in the Member States’ CRF tables, as part of their national GHG inventories.


http://ec.europa.eu/eurostat/web/energy/data/energy-balances

2 EU GREENHOUSE GAS EMISSION TRENDS

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

2.1 Aggregated greenhouse gas emissions

In 2014 total GHG emissions in the EU-28 and Iceland, without LULUCF, were 24.4 %
(-1382 million tonnes CO: equivalents) below 1990. Emissions decreased by 4.1 % (185
million tonnes CO: equivalents) between 2013 and 2014 (Figure 2.1).

Figure 2.1 EU-28 and Iceland GHG emissions 1990-2014 (excl. LULUCF)
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Notes: GHG emission data for the EU-28 as a whole refer to domestic emissions (i.e. within its territory), include
indirect CO2 and do not include emissions and removals from LULUCF; nor do they include emissions from
international aviation and international maritime transport. CO2 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).

211 Main trends by source category, 1990-2014

In 2014, total GHG emissions (excluding LULUCF) in the EU-28 plus Iceland reached their
lowest level since 1990. There has been a progressive decoupling of gross domestic product
(GDP) and GHG emissions compared to 1990, with an increase in GDP of about 47 %
alongside a decrease in emissions of more than 24 % over the period. This was partly due to
growing shares of renewables, less carbon intensive fuels in the energy mix and
improvements in energy efficiency. GHG emissions decreased in the majority of sectors
between 1990 and 2014, with the notable exception of transport, including international
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transport, and refrigeration and air conditioning. At the aggregate level, emissions reductions
were largest for manufacturing industries and construction, electricity and heat production,
and residential combustion. A combination of factors explains lower emissions in industrial
sectors, such as improved efficiency and carbon intensity as well as structural changes in the
economy, with a higher share of services and a lower share of more-energy-intensive
industry in the total GDP. The economic recession that began in the second half of 2008 also
had an impact on emissions from industrial sectors. Emissions from electricity and heat
production decreased strongly since 1990. In addition to improved energy efficiency, there
has been a move towards less carbon intensive fuels. Between 1990 and 2014, the use of
solid and liquid fuels in thermal stations decreased strongly whereas natural gas
consumption almost doubled, resulting in reduced CO, emissions per unit of fossil fuel
energy generated. Emissions in the residential sector also represented one of the largest
reductions. Energy efficiency improvements from better insulation standards in buildings and
a less carbon-intensive fuel mix can partly explain the lower demand for space heating in the
EU as a whole over the past 24 years. The year 2014 was also the hottest year on record,
leading to substantially lower heat demand. There has also been a very strong increase in
CO; emissions from biomass combustion, which has contributed to lower GHG emissions in
the EU. In terms of the main GHGs, CO. was responsible for the largest reduction in
emissions since 1990. Reductions in emissions from N>O and CH4 have been substantial,
reflecting lower levels of mining activities, lower agricultural livestock, and lower emissions
from managed waste disposal on land and from agricultural soils.

Table 2.1 shows those sources that made the largest contribution to the change in total GHG
emissions in the EU plus Iceland between 1990 and 2014.
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Table 2.1 Overview of EI-28 plus Iceland source categories whose emissions increased or decreased by
more than 20 Million tonnes CO2 equivalent in the period 1990-2014

Source category Million tpnnes
CO, equivalent
Road Transportation (CO, from 1.A.3.b) 124
Refrigeration and Air conditioning (HFCs from 2.F.1) 99
Aluminium Production (PFCs from 2.C.3) -20
Fugitive emisisons from Natural Gas (CH,from 1.B.2.b) -20
Enteric Fermentation: Dairy Cattle (CH, from 3.A.1) -21
Agricultural Soils: Direct N,O Emissions From Managed Soils (N,O from 3.D.1) -25
Cement Production (CO, from 2.A.1) -28
Fluorochemical Production (HFCs from 2.B.9) -29
Nitric Acid Production (N,O from 2.B.2) -45
Enteric Fermentation: Cattle (CH4 from 3.A.1) -47
Commercial/lnstitutional (CO,from 1.A4.a) -56
Adipic Acid Production (N,O from 2.B.3) -57
Manufacture of Solid Fuels and Other Energy Industries (CO, from 1.A.1.c) -62
Coal Mining and Handling (CH,from 1.B.1.a) -75
Managed Waste Disposal Sites (CH, from 5.A.1) -76
Iron and steel production (CO, from 1.A2.a +2.C.1) -105
Residential: Fuels (CO, from 1.A.4.b) -140
Manufacturing industries (excl. Iron and steel) (Energy-related CO, from 1.A2 excl. 1.A.2.a) -299
Public Electricity and Heat Production (CO, from 1.A.l.a) -346
Total -1 382

Notes: As the table only presents sectors whose emissions increased or decreased by at least 20 million tonnes CO,-
equivalent, the sum of the source categories presented does not match the total change listed at the bottom of
the table.

2.1.2 Main trends by source category, 2013-2014

Total GHG emissions (excluding LULUCF) decreased by 185 million tonnes CO; equivalent
(4.1 %) between 2013 and 2014. This significant decrease in emissions in 2014 came with
an increase in GDP of 1.4 %. This resulted in a lower GHG-emissions intensity of GDP in the
EU in 2014, which can be attributed to the sharp decline in the consumption of heat and
electricity. This was in turn triggered by the lower heat demand from households due to the
milder winter conditions in Europe. The sustained increase in non-combustible renewables
for electricity generation also contributed to lower emissions in 2014. Over 80 % of the total
GHG emissions reduction in 2014 was accounted for by lower CO; emissions from gas and
solid fuels from thermal power stations as well as by lower CO, emissions from gas in the
residential and commercial sectors. Primary energy consumption declined overall, with
emissions decreasing for all fossil fuels, particularly natural gas, but also for hard coal and
lignite. The consumption of renewables increased in terms of primary energy. This led to a
further improvement in the carbon intensity of the EU energy system in 2014. Germany and
the United Kingdom accounted for about 45% of the total GHG emissions reduction at EU
level in 2014.

Table 2.2 shows the source categories making the largest contribution to the change in
GHG emissions in the EU-28 between 2013 and 2014.
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Table 2.2 Overview of EU-28 plus Iceland source categories whose emissions increased or decreased by
more than 3 million tonnes CO: equivalent in the period 2013-2014

Source category Million tgnnes
CO, equivalent
Road Transportation (CO, from 1.A.3.b) 7
Iron and steel production (CO, from 1.A2.a +2.C.1) 6
Cement Production (CO, from 2.A.1) 3
Chemicals: Fuels (CO, from 1.A.2.c) -3
Petroleum Refining (CO, from 1.A.1.b) -4
Managed Waste Disposal Sites (CH, from 5.A.1) -5
Manufacturing industries (excl. Iron and steel) (Energy-related CO, from 1.A.2 excl. 1.A.2.a) -18
Commercial/lnstitutional (CO, from 1.A.4.a) -23
Residential (CO, from 1.A.4.b) -66
Public Electricity and Heat Production (CO, from 1.A.1.a) -85
Total -185

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 source categories presented does not match the total change listed at the
bottom of the table

Table 2.3 gives an overview on total GHG emissions by Member States, illustrating where
main changes occurred.
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Table 2.3 Greenhouse gas emissions in COz equivalent (excl. LULUCF)

Change Change
1990 2014 2013-2014 2013-2014 1990-2014
million million million
t(onnes) t(onnes) t(onnes) (%) (%)
Austria 78.8 76.3 -3.7 -4.6% -3.2%
Belgium 146.0 113.9 -5.5 -4.6% -22.0%
Bulgaria 104.0 57.2 2.3 4.1% -45.0%
Croatia 34.8 245 -0.6 -2.3% -29.7%
Cyprus 5.7 8.4 0.4 5.4% 47.9%
Czech Republic 199.3 125.9 -4.9 -3.7% -36.8%
Denmark 70.7 51.2 -4.3 -71.7% -27.6%
Estonia 40.0 21.1 -0.6 -2.8% -47.3%
Finland 71.3 59.1 -4.2 -6.6% -17.1%
France 548.1 458.9 -27.6 -5.7% -16.3%
Germany 1246.1 900.2 -43.3 -4.6% -27.8%
Greece 104.8 1014 -3.3 -3.1% -3.3%
Hungary 94.1 57.2 -0.3 -0.6% -39.2%
Ireland 56.2 58.3 -0.3 -0.5% 3.7%
ltaly 521.9 418.6 -20.3 -4.6% -19.8%
Latvia 26.2 11.3 0.0 -0.3% -56.9%
Lithuania 47.1 19.0 -0.1 -0.7% -59.6%
Luxembourg 12.9 10.8 -0.4 -3.9% -16.3%
Malta 2.0 3.0 0.0 1.0% 49.1%
Netherlands 222.2 187.1 -8.0 -4.1% -15.8%
Poland 472.9 380.3 -13.2 -3.3% -19.6%
Portugal 60.7 64.6 -04 -0.5% 6.5%
Romania 251.9 109.8 -0.3 -0.2% -56.4%
Slovakia 74.7 40.6 -2.3 -5.3% -45.6%
Slovenia 18.6 16.6 -1.7 -9.5% -10.9%
Spain 285.9 3289 15 0.5% 15.0%
Sweden 71.9 54.4 -1.6 -2.8% -24.4%
United Kingdom 796.6 523.7 -42.5 -7.5% -34.3%
EU-28 (Convention) 5665.5 4282.1 -185.0 -4.1% -24.4%
United Kingdom (KP) 799.8 527.2 -42.6 -7.5% -34.1%
Iceland 3.6 4.6 0.1 1.4% 26.5%
EU-28 + Iceland (KP) 5672.3 4290.2 -185.0 -4.1% -24.4%

2.2 Emission trends by gas

Table 2.4, and Figure 2.3 give an overview of the main trends in EUGHG emissions and
removals for 1990-2014. In the EU the most important GHG is CO,, accounting for 81 % of
total EU emissions in 2014 excluding LULUCF. In 2014, EUCO, emissions without LULUCF
and including indirect CO, were 3 474 Mt, which was 22 % below 1990 levels. Compared to

2013, CO; emissions decreased by 5.0 %.
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Table 2.4 Overview of EU-28 and Iceland GHG emissions and removals from 1990 to 2014 in CO:2 equivalent

GREENHOUSE GAS EMISSIONS 1990 1995 2000 2005 2010 2011 2012 2013 2014
Net CO, emissions/removals 4209 3922| 3851 3973| 3620 3474| 3417 3332 3163
CO, emissions (without LULUCF) 4474 4216| 4176 4301 3946 3800 3739 3657 3474
CH, 748 682 621 553 495 484 480 467 462
N,O 401 364 323 302 257 253 250 251 253
HFCs 29.1 43.8 52.9 715 102.7 105.1 108.2 1104 1121
PFCs 25.9 16.9 12.0 7.3 4.0 4.3 3.8 4.0 3.6
Unspecified mix of HFCs and PFCs 5.7 5.8 2.1 0.9 0.4 0.2 0.2 0.2 0.2
SFe 10.9 15.2 10.5 7.9 6.4 6.2 6.3 6.2 6.1
NF; 0.02 0.04 0.12 0.16 0.12 0.13 0.09 0.07 0.07
Total (with net CO, emissions/removals 5429| 5050 4873 4916| 4485 4327 4265 4171 3999
Total (without CO, from LULUCF) 5694 5344| 5198 5244| 4812 4653| 4587 4496 4311
Total (without LULUCF) 5672 5320 5175 5223] 4791 4632 4565 4475 4290

Notes: CO, emissions include indirect CO,

Figure 2.2 CO:2 emissions 1990 to 2014 (Mt)
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Notes: CO, emissions include indirect CO,

The largest key source categories for CO, emissions (Figure 2.3) have been reduced
between 1990 and 2014 with the exception of 1.A.3.b Road transportation which accounts for
24 % of CO, emission in 2014.
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Figure 2.3  Absolute change of CO2 emissions by large key source categories 1990 to 2014 in CO: equivalents
(Mt) for EU-28 and Iceland and share of largest key source categories in 2014 for EU-28 and
Iceland
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CHa4 emissions account for 11 % of total EU-28 GHG emissions in 2014 and decreased by
38 % since 1990 to 462 Mt CO. equivalents in 2014 (Figure 2.4). The two largest key
sources are coal mining and anaerobic waste. They account for 53 % of CHs emissions in
2014.

Figure 2.4  CHa emissions 1990 to 2014 in CO2 equivalents (Mt)
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Figure 2.5 shows that the main reasons for declining CH4 emissions were reductions in coal
mining and anaerobic waste.
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Figure 2.5  Absolute change of CH4 emissions by large key source categories 1990 to 2014 in CO: equivalents
(Mt) for EU-28 and Iceland and share of largest source categories in 2014 for EU-28 and Iceland
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N2O emissions are responsible for 6 % of total EU GHG emissions and decreased by 37 %
to 253 Mt CO; equivalents in 2014 (Figure 2.6). N2O emissions derive mainly from agriculture
and IPPU sectors (chemical industry). The two largest key sources account for about 65 % of
N2O emissions in 2014. Figure 2.7 shows that the main reason for large N>O emission cuts
were reduction in chemical industry and agricultural soils.
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Figure 2.6 N20 emissions 1990 to 2014 in CO2 equivalents (Mt)
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Figure 2.7  Absolute change of N20O emissions by large key source categories 1990 to 2014 in CO2 equivalents
(Mt) for EU-28 and Iceland and share of largest source categories in 2014 for EU-28 and Iceland
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Fluorinated gas emissions account for 2.8 % of total EUGHG emissions. In 2014, emissions
were 122 Mt CO; equivalents, which was 70 % above 1990 levels (Figure 2.8). Refrigeration
and air conditioning, the largest key category, accounts for 82 % of fluorinated gas emissions
in 2014. Figure 2.9 shows that HFCs from refrigeration and air conditioning showed large
increases between 1990 and 2014. The main reason for this is the phase-out of ozone-
depleting substances such as chlorofluorocarbons under the Montreal Protocol and the
replacement of these substances with HFCs (mainly in refrigeration, air conditioning, foam
production and as aerosol propellants). On the other hand, the sum of HFC emissions from
categories not presented individually in Figure 2.9 (Other in Figure 2.9) decreased

substantially.
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Figure 2.8 Fluorinated gas emissions 1990 to 2014 in CO:2 equivalents (Mt)
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Figure 2.9  Absolute change of fluorinated gas emissions by large key source categories 1990 to 2014 in CO2
equivalents (Mt) for EU-28 and Iceland and share of largest source categories in 2014 for EU-28
and Iceland
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2.3 Emission trends by source

Table 2.5 gives an overview of EU-28 and Iceland GHG emissions in the main source
categories for 1990-2014. More detailed trend descriptions are included in Chapters 3 to 9.

Table 2.5 Overview of EU-28 and Iceland GHG emissions (in million tonnes CO: equivalent) in the main
source and sink categories for the period 1990 to 2014

GHG SOURCE AND SINK 1990 1995 2000 2005 2010 2011 2012 2013 2014
1. Energy 4358 4091| 4019 4117| 3800 3651| 3604 3520 3328
2. Industrial Processes 513 493 448 454 389 384 372 371 375
3. Agriculture 549 479 465 440 428 428 425 429 436
4. Land-Use, Land-Use Change and Forestry -244 -270 -303 -307 -305 -304 -300 -304 -291
5. Waste 244 250 238 207 170 164 159 151 146
6. Other 0.03 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
indirect CO, emissions 8.34 7.06 6.30 5.46 4.62 4.50 4.39 4.29 4.10
Total (with net CO, emissions/removals) 5429| 5050 4873| 4916 4485 4327 4265 4171] 3999
Total (without LULUCF) 5672 5320] 5175 5223 4791] 4632 4565| 4475 4290

Notes: CO, emissions include indirect CO,

2.4 Emission trends by Member State

Table 2.6 gives an overview of EU countries ‘ contributions to the EU GHG emissions for
1990-2014. Member States show large variations in GHG emission trends.
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Table 2.6 Overview of EU-28 plus Iceland contributions to total GHG emissions, excluding LULUCF, from
1990 to 2014 in million tonnes CO2z-equivalent

Member State 1990 1995 2000 2005 2010 2011 2012 2013 2014
Austria 78.8 79.8 80.4 92.8 84.9 82.6 79.9 80.0 76.3
Belgium 146.0 154.0 149.2 144.8 133.3 122.8 118.8 119.4 113.9
Bulgaria 104.0 73.5 58.3 62.7 59.8 65.1 60.0 54.9 57.2
Croatia 34.8 24.4 27.0 31.1 29.0 28.4 26.1 25.0 24.5
Cyprus 5.7 7.1 8.4 9.3 9.6 9.3 8.7 8.0 8.4
Czech Republic 199.3 158.1 150.9 148.7 140.2 138.8 134.7 130.7 125.9
Denmark 70.7 78.6 71.1 66.7 63.6 58.4 53.5 55.5 51.2
Estonia 40.0 19.9 17.1 18.3 19.9 20.5 19.4 21.7 21.1
Finland 71.3 71.8 70.0 69.5 75.9 68.0 62.4 63.3 59.1
France 548.1 547.0 554.3 554.8 514.5 487.0 488.4 486.5 458.9
Germany 1246.1 1118.5 1041.1 989.9 939.4 920.2 924.7 943.5 900.2
Greece 104.8 110.8 127.7 136.0 118.7 115.7 112.2 104.7 101.4
Hungary 94.1 75.7 73.6 75.9 65.5 63.8 60.1 57.6 57.2
Ireland 56.2 59.9 69.3 70.4 62.3 58.2 58.7 58.5 58.3
Italy 521.9 533.4 554.5 578.9 508.4 494.8 468.7 438.9 418.6
Latvia 26.2 12.8 10.4 11.4 12.3 11.5 11.4 11.3 11.3
Lithuania 47.1 21.6 18.7 22.3 20.1 20.6 20.4 19.1 19.0
Luxembourg 12.9 10.1 9.7 13.0 12.2 12.1 11.8 11.2 10.8
Malta 2.0 2.5 2.6 3.0 3.1 3.2 3.3 3.0 3.0
Netherlands 222.2 232.2 220.3 214.4 213.8 200.0 195.3 195.0 187.1
Poland 472.9 445.2 392.2 396.9 406.2 403.3 396.9 393.4 380.3
Portugal 60.7 71.4 84.0 88.2 70.4 68.9 67.1 65.0 64.6
Romania 251.9 182.8 140.5 146.6 117.0 121.7 120.1 110.0 109.8
Slovakia 74.7 54.7 49.9 51.5 46.5 45.7 43.3 42.9 40.6
Slovenia 18.6 18.8 19.1 20.5 19.6 19.6 19.0 18.3 16.6
Spain 285.9 325.7 385.1 438.5 360.8 360.4 355.4 327.4 328.9
Sweden 71.9 74.0 68.9 67.0 65.0 61.0 57.6 55.9 54.4
United Kingdom 796.6 748.8 713.8 692.1 610.2 562.1 579.2 566.3 523.7
EU-28 (Convention) 5 665 5313 5168 5215 4782 4623 4 557 4 467 4282
United Kingdom

(KP) 799.8 752.2 717.3 695.7 613.9 565.7 582.6 569.8 527.2
Iceland 3.6 3.4 4.0 3.9 4.7 4.5 4.6 4.5 4.6
EU-28 + Iceland (KP) 5672 5320 5175 5222 4790 4631 4 565 4475 4290

Table ES. 6 gives an overview of Member State contributions to EU GHG emissions for the
period 1990-2014. Member States show large variations in GHG emissions trends.

The overall EU GHG emissions trend is dominated by the two largest emitters, Germany (21
%) and the United Kingdom (12 %), which accounted for one third of total EU-28 GHG
emissions in 2014. By 2014, these two Member States had achieved total domestic GHG
emissions reductions of 619 million tonnes CO, equivalent compared to 1990, not counting
carbon sinks and the use of Kyoto mechanisms. About 45 % of the EU’s net decrease in
GHG emissions was accounted for by Germany and the United Kingdom.

The main reasons for the favourable trend in Germany were an increase in the efficiency of
power and heating plants and the economic restructuring of the 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 switch from coal to gas), a
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strong increase 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 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.

2.5 Emission trends for indirect greenhouse gases and sulphur dioxide

Emissions of CO, NOx, NMVOC and SO; have to be reported to the UNFCCC Secretariat
because they influence climate change indirectly: CO, NOy and NMVOC are precursor
substances for ozone which itself is a greenhouse gas. Sulphur emissions produce
microscopic particles (aerosols) that can reflect sunlight back out into space and also affect
cloud formation. Table 2.7 shows the total indirect GHG and SO, emissions in the EU
between 1990 and 2014. All emissions were reduced significantly from 1990 levels: the
largest reduction was achieved in SO, (-90 %), followed by NMVOC (-84 %), CO (-66 %) and
NOx (-55 %).

Table 2.7 Overview of EU-28 and Iceland indirect GHG and SOz emissions for 1990-2014 (kt)

1990 1995 2000 2005 2010 2011 2012 2013 2014
NO, 17 888 15189 13132 12 038 9513 9154 8 793 8 430 7974
CO 66 653 49 894 39 230 30 998 26 839 24 740 24 488 23 897 22 857
NMVOC 44 737 13 668 11 233 9 362 7897 7492 7310 7227 6 958
SO, 25090 15 885 9 558 7364 4585 4451 4126 3661 2589
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Table 2.8 shows the NOx emissions of the EU-28 Member States between 1990 and 2014.
The largest emitters, the United Kingdom, Spain, Germany, France and Italy made up 60 %
of total EUNOx emissions in 2014. All EU-28 Member States but one reduced their NOy
emissions between 1990 and 2014.

Table 2.8 Overview of Member States’ contributions to EU-28 and Iceland NOx emissions for 1990-2014 (kt)

Party 1990 1995 2000 2005 2010 2011 2012 2013 2014
Austria 215 193 209 233 177 167 161 160 149
Belgium 411 382 342 316 248 230 212 204 195
Bulgaria 278 172 146 158 137 147 135 120 127
Croatia 85 68 73 82 65 61 56 55 55
Cyprus 17 20 23 21 18 21 21 15 16
Czech Republic 737 418 338 319 261 247 234 222 211
Denmark 300 290 225 202 146 138 127 122 112
Estonia 93 49 43 40 44 43 40 36 38
Finland 299 252 228 198 177 162 153 149 140
France 2076 1904 1748 1558 1213 1147 1102 1082 990
Germany 2885 2166 1927 1573 1337 1316 1274 1271 1223
Greece 328 332 363 419 324 302 242 249 248
Hungary 237 183 176 166 138 129 120 120 119
Ireland 135 133 140 136 85 76 78 77 76
Italy 2055 1928 1465 1254 984 956 872 820 795
Latvia 91 50 42 43 40 34 34 34 34
Lithuania 130 61 53 58 53 50 52 51 49
Luxembourg 16 13 11 14 12 12 11 9 10
Malta 7 9 10 11 11 11 11 10 10
Netherlands 595 500 421 360 284 268 255 244 208
Poland 1280 1063 844 851 861 843 819 798 721
Portugal 245 276 273 266 187 178 167 167 164
Romania 466 400 382 320 247 252 276 233 225
Slovakia 226 179 91 104 91 87 83 82 84
Slovenia 67 65 54 51 48 47 46 44 39
Spain 1348 1420 1410 1435 971 964 931 825 795
Sweden 278 250 215 184 157 149 141 138 135
United Kingdom 2960 2380 1841 1624 1149 1067 1088 1041 954
EU-28 17861 15156 13094 11996 9465 9105 8743 8380 7922
Iceland 28 33 38 43 48 49 50 51 52
EU-28 + Iceland 17888 15189 13132 12038 9513 9154 8793 8430 7974
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Table 2.9 shows the CO emissions of the EU-28 Member States between 1990 and 2014.
The largest emitters, France, Germany, Italy and Poland that made up 49 % of the total CO
emissions in 2014, reduced their emissions from 1990 levels substantially. But also all other
EU-28 Member States, with the exception of Malta reduced emissions.

Table 2.9 Overview of Member States’ contributions to EU-28 and Iceland CO emissions for 1990-2014 (kt)

Party 1990 1995 2000 2005 2010 2011 2012 2013 2014
Austria 1285 986 784 684 578 561 561 580 535
Belgium 1413 1126 938 763 524 420 371 553 351
Bulgaria 818 552 273 215 164 162 155 138 134
Croatia 443 303 336 267 177 167 157 136 203
Cyprus NE,NA,NO|NE,NA,NO NE,NA,NO[NE,NA,NO|NE,NA,NO|NE,NA,NO[NE,NA,NO|NE,NA,NO

JE JE 0 JE JE JE JIE JE JE
Czech Republic 1028 892 771 727 640 588 587 594 532
Denmark 747 666 491 464 407 370 354 339 311
Estonia 239 179 163 132 128 112 115 111 113
Finland 709 616 548 469 411 375 372 358 349
France 10470 8962 6547 5300 4292 3610 3207 3262 3055
Germany 12579 6438 4792 3718 3528 3447 3090 3115 2959
Greece 1134 956 925 724 529 495 546 459 463
Hungary 1395 893 471 410 319 349 341 315 286
Ireland 349 290 245 216 145 134 128 122 113
Italy 7429 7396 4999 3571 3160 2522 2727 2563 2337
Latvia 374 276 205 196 141 146 151 136 128
Lithuania 448 274 197 189 177 162 164 146 133
Luxembourg 467 225 55 44 32 29 30 30 29
Malta 1 1 1 2 5 5 5 5 5
Netherlands 1257 987 868 778 729 706 686 664 590
Poland 7406 3466 2647 2754 3019 2933 2791 2876 2876
Portugal 823 827 687 480 360 336 306 296 265
Romania 2397 2345 3655 2516 2177 2108 2923 2101 2059
Slovakia 515 423 277 272 220 227 222 218 225
Slovenia 313 276 189 153 135 132 128 127 108
Spain 3662 3165 2706 2144 2003 1991 1756 2000 2010
Sweden 1109 984 724 613 560 544 521 516 498
United Kingdom 7786 6340 4690 3147 2163 1998 1983 2020 2073
EU-28 66597 49845 39183 30949 26725 24627 24374 23781 22742
Iceland 55 50 47 50 115 113 114 116 115
EU-28 + Iceland 66653 49894 39230 30998 26839 24740 24488 23897 22857
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Table 2.10 shows the NMVOC emissions of the EU-28 Member States between 1990 and
2014. The largest emitters France, Germany, Italy and the United Kingdom that made up
53 % of the total NMVOC emissions in 2014, reduced their emissions from 1990 levels,
together with most other EU-28 Member States.

Table 2.10  Overview of Member States’ contributions to EU-28 and Iceland NMVOC emissions for 1990-2014

(kt)
Party 1990 1995 2000 2005 2010 2011 2012 2013 2014
Austria 280 204 153 136 118 114 113 115 110
Belgium 329 278 217 177 147 134 132 129 122
Bulgaria 508 113 68 58 47 46 47 41 41
Croatia 130 75 77 81 62 59 54 52 59
Cyprus 16 16 13 13 10 8 8 7 7
Czech Republic 301 207 255 223 185 169 164 162 152
Denmark 203 203 173 148 125 118 115 114 106
Estonia 52 34 31 27 24 23 24 23 25
Finland 230 193 166 138 113 102 100 94 91
France 2798 2414 2004 1559 1148 1081 1049 1027 974
Germany 3389 2025 1599 1337 1235 1165 1133 1110 1041
Greece 238 216 209 179 142 131 125 126 125
Hungary 293 203 169 145 125 122 120 120 116
Ireland 136 128 111 105 90 88 88 89 87
ltaly 1990 2020 1563 1280 1046 953 941 908 849
Latvia 100 76 65 62 50 51 56 55 54
Lithuania 137 99 71 78 72 69 70 64 65
Luxembourg 21 17 13 13 9 9 9 9 9
Malta 2 2 2 2 3 3 4 4 4
Netherlands 484 344 246 183 167 161 156 150 143
Poland 831 680 575 575 653 638 630 636 606
Portugal 275 271 256 215 185 178 172 174 170
Romania 356 204 266 252 241 229 237 260 254
Slovakia 27432 91 64 130 121 121 114 106 106
Slovenia 72 64 54 46 39 37 35 34 32
Spain 1058 981 998 834 657 624 579 602 604
Sweden 370 288 238 219 210 204 193 187 184
United Kingdom 2698 2212 1571 1140 868 848 839 824 821
EU-28 44725 13658 11226 9357 7892 7487 7305 7222 6953
Iceland 12 11 7 6 5 5 5 5 5
EU-28 + Iceland 44737 13668 11233 9362 7897 7492 7310 7227 6958
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Table 2.11 shows the SO, emissions of the EU-28 Member States between 1990 and 2014.
The largest emitters, Bulgaria, Germany and the United Kingdom and Spain that made up
52% of the total SO, emissions in 2014, reduced their emissions from 1990 levels
substantially, together with all other EU-28 Member States.

Table 2.11  Overview of Member States’ contributions to EU-28 and Iceland SOz emissions for 1990-2014 (Gg)
Party 1990 1995 2000 2005 2010 2011 2012 2013 2014
Austria 74 47 31 26 18 17 16 16 16
Belgium 365 258 173 142 60 53 47 45 42
Bulgaria 479 378 336 374 412 495 431 371 395
Croatia 134 64 51 58 35 29 25 16 16
Cyprus 31 42 48 38 22 21 16 14 17
Czech Republic 1871 1090 225 208 160 161 155 138 127
Denmark 179 147 32 26 16 14 13 13 11
Estonia 222 103 80 64 73 64 30 26 31
Finland 250 105 81 69 67 61 51 48 44
France 1333 1009 665 493 303 270 257 236 188
Germany 5282 1707 646 474 432 428 413 410 388
Greece 478 541 499 541 248 190 151 141 138
Hungary 825 616 428 41 31 34 31 30 27
Ireland 184 163 142 74 28 27 25 25 19
ltaly 1801 1328 755 408 217 195 177 145 131
Latvia 100 49 18 9 4 4 4 4 4
Lithuania 170 69 38 32 21 24 21 20 18
Luxembourg 15 9

Malta 0 0 0 0 0

Netherlands 199 140 80 72 33 33 33 29 28
Poland 3210 2255 1451 1217 937 885 859 847 800
Portugal 323 331 263 194 70 64 59 53 a7
Romania 854 748 526 607 365 354 290 229 201
Slovakia 524 245 98 89 72 69 57 53 45
Slowvenia 200 123 93 41 10 12 11 11 9
Spain 2165 1850 1491 1275 417 452 401 252 248
Sweden 106 69 42 36 32 29 28 27 24
United Kingdom 3695 2379 1229 714 425 394 441 388 309
EU-28 25069 15865 9523 7325 4511 4378 4043 3590 2524
Iceland 21 19 35 39 74 73 84 71 65
EU-28 + Iceland 25090 15885 9558 7364 4585 4451 4126 3661 2589
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3 ENERGY (CRF SECTOR 1)

This chapter starts with an overview on emission trends in CRF Sector 1 Energy. For each
EU-28 + ISL key category overview tables are presented including the Member States’
contributions to the key category in terms of level and trend. The chapter includes also, the
reference approach, and international bunkers.

3.1 Overview of sector

CRF Sector 1 Energy contributes 78% to total GHG emissions and is the largest emitting
sector in the EU-28 + ISL. Total GHG emissions from this sector decreased by 24% from
4358 Mt in 1990 to 3328 Mt in 2014 (Figure 3.1). In 2014, emissions decreased by 5%
compared to 2013.

The most important energy-related gas is CO- that makes up 75% of the total EU-28 + ISL
Greenhouse gas emissions in 2014. CH4 of the energy sector is responsible for 2% and N2O
for 1% of the total GHG emissions.

Figure 3.1 CRF Sector 1 Energy: EU-28 + ISL GHG emissions in CO2 equivalents (Mt) for 1990-2014
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Figure 3.2 shows that CO, emissions from Road Transportation had the highest increase in
absolute terms of all energy-related emissions, while CO, emissions from 1A2 Manufacturing
Industries as well as Public Electricity and Heat Production decreased substantially between
1990 and 2014. The increases in Road Transportation occurred in almost all Member States,

whereas the emission reductions from Manufacturing Industries mainly occurred in Germany
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after the reunification. The decline of Fugitive Emissions from Fuels (CH.) and decreasing
CO; emissions from 1Alc Manufacture of Solid Fuels and Other Energy Industries are the
main reasons for the large absolute emission reductions from “Other*’ in Figure 3.2.
Furthermore, Figure 3.2 (lower chart) shows that the three largest key sources account for
72% and the largest six for 90% of emissions in Sector 1.

17 Other* includes total emissions of Sector 1 minus 1Ala, 1Alb, 1A2, 1A3b, 1A4a and 1A4b.
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Figure 3.2  CRF Sector 1 Energy: Absolute change of GHG emissions in CO2 equivalents (Mt) by large key
source categories for 1990-2014 and share of largest key source categories in 2014
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The key categories in the energy sector are as follows:*8

181 A 1 a Public Electricity and Heat Production: Peat (CO2), 1 A 4 b Residential: Solid Fuels (CH4) and 1B2c Venting and
Flaring (CO,) are new key categories and will be considered in detail in the EU NIR 2017.
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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; Solid Fuels (CO2)

1 A 1 b Petroleum Refining: Gaseous Fuels (CO3)

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

1 A 1 ¢ Manufacture of Solid Fuels and Other Energy Industries: Gaseous Fuels (COz2)
1 A 1 ¢ Manufacture of Solid Fuels and Other Energy Industries: Solid Fuels (COz)
1 A 2 alron and Steel: Gaseous Fuels (COz2)

1 A 2 alron and Steel: Liquid Fuels (CO>)

1 A 2 alron and Steel: Solid Fuels (CO>)

1 A 2 b Non-Ferrous Metals: Solid Fuels (COz2)

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

1 A 2 ¢ Chemicals: Gaseous Fuels (CO>)

1 A 2 ¢ Chemicals: Liquid Fuels (COz)

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 (COz2)

1 A 2 d Pulp, Paper and Print: Solid Fuels (COz2)

1 A 2 e Food Processing, Beverages and Tobacco: Gaseous Fuels (COz)

1 A 2 e Food Processing, Beverages and Tobacco: Liquid Fuels (COz)

1 A 2 e Food Processing, Beverages and Tobacco: Solid Fuels (COz2)

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

1 A 2 f Non-metallic minerals: Liquid Fuels (COz2)

1 A 2 f Non-metallic minerals: Other Fuels (COx2)

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

1 A 2 g Other Manufacturing Industries and Constructions: Gaseous Fuels (COz)
1 A 2 g Other Manufacturing Industries and Constructions: Liquid Fuels (CO2)
1 A 2 g Other Manufacturing Industries and Constructions: Other 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 (COz)

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

1 A 3 b Road Transportation: Gasoline (CHa)

1 A 3 b Road Transportation: Gasoline (CO3)

1 A 3 b Road Transportation: Liquefied Petroleum Gases (LPG) (COz2)

1 A 3 ¢ Railways: Liquid Fuels (COz)

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

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 (CO3)

1 A 4 a Commercial/Institutional: Solid Fuels (CO3)

1 A 4 b Residential: Gaseous Fuels (CO2)

1 A 4 b Residential: Liquid Fuels (COz)

1 A 4 b Residential: Solid Fuels (COz)

1 A 4 b Residential: Biomass (CHa)

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

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

1 A 4 c Agriculture/Forestry/Fishing: Solid Fuels (CO3)
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e 1 A5 a Other Other Sectors: Solid Fuels (COz)

e 1 A5 Db Other Other Sectors: Liquid Fuels (CO3)

e 1B 1 aCoal Mining and Handling: Operation (CHa)
e 1B 2 aO0il: Operation (CHa)

e 1B 2 aO0il: Operation (CO2)

e 1B 2 b Natural Gas: Operation (CHa4)

3.2 Source categories

3.2.1 Energy Industries (CRF Source Category 1A1)

Energy Industries (CRF 1A1l) comprises emissions from fuels combusted by the fuel
extraction or energy-producing industries. For the EU-28, this source category includes three
key categories: CO, from ‘Public electricity and heat production’ (CRF 1A1a), CO. from
‘Petroleum-refining’ (CRF 1A1b), and CO, from ‘Manufacture of solid fuels and other energy
industries’ (CRF 1A1c).

Figure 3.3 shows the trends in emissions in Energy Industries for the EU-28 + ISL between
1990 and 2014, which was mainly dominated by CO, emissions from public electricity and
heat production. CO, from 1Ala currently represents about 86% of greenhouse gas
emissions in 1A1 (i.e. including methane and nitrous oxide).

Total greenhouse gas emissions from 1A1 decreased by 25%, between 1990 and 2014. This
was mainly due to a decrease of CO, emission from Public Electricity and Heat Production (-
346 Mt CO,) and the manufacturing of solid fuels (-62 Mt CO,). CO, emissions from
petroleum refining decreased by 7 Mt in the period 1990-2014.

Figure 3.3 1A1 Energy Industries: Total GHG, CO2 and N20 emission trends and Activity Data
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Activity Data Trend 1A1
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The decrease in fuel consumption since 2006 can be explained by the continuing effects of
the economic downturn, but also increased use of renewables, enhanced energy efficiency in
the newer EU Member States and mild winters.
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Table 3.1 summarizes the information by Member State. Between 1990 and 2014,
greenhouse gas emissions from energy industries increased in six Member States and fell in
twenty-three. The highest absolute increase was accounted for by the Netherlands and
Greece. The UK, Germany and Poland, account for the largest part of reductions (-241 Mt).
The change in the EU-28 + ISL was a net decrease of about 415 Mt. The table also shows
the emissions of CO2 and N.O separately.

Table 3.1 1A1 Energy industries: Member States’ contributions to CO2z and N20 emissions
GHG emissions | GHG emissions | CO2 emissions | CO2 emissions | N20 emissions | N20 emissions
in 1990 in 2014 in 1990 in 2014 in 1990 in 2014
Member State (kt) (K1)
(kt CO2 (kt CO2 (kt CO2 (kt CO2
equivalents) equivalents) equivalents) equivalents)

Austria 13 842 9 661 13 792 9 555 44 93
Belgium 30 059 20541 29 859 20 328 180 157
Bulgaria 38 813 29 036 38 666 28 914 133 114
Croatia 7 190 4571 7 167 4 553 17 16
Cyprus 1767 2 950 1761 2940 4 7
Czech Republic 56 912 53 151 56 667 52 892 229 233
Denmark 26 248 15 549 26 146 15 362 86 87
Estonia 28 850 14 945 28 825 14 898 18 31
Finland 18 968 19 396 18 842 19 098 116 273
France 66 439 39 196 66 055 38 932 318 241
Germany 427 353 346 310 423 906 341 182 3167 2 664
Greece 43 253 45 938 43 094 45 785 145 138
Hungary 20 910 13188 20 833 13 099 67 65
Ireland 11 223 11 149 11 145 11 018 71 124
Italy 138 860 99 789 138 145 99 225 489 448
Latvia 6 217 1704 6 201 1680 11 15
Lithuania 13 556 3157 13 525 3114 21 27
Luxembourg 36 721 33 718 1 2
Malta 1367 1 606 1361 1601 5 4
Netherlands 53 389 64 115 53 170 63 742 147 267
Poland 236 199 160 416 235 095 159 531 1022 768
Portugal 16 344 14 496 16 292 14 391 46 92
Romania 51 412 25 062 51 205 24 952 178 98
Slovakia 19 161 7162 19 056 7 099 86 44
Slovenia 6 375 4 448 6 348 4 425 25 20
Spain 77 793 75 726 77 324 74 889 300 443
Sweden 9984 9 302 9 815 8 836 143 371
United Kingdom 237 441 153 534 235 823 152 392 1417 924
EU-28 1 659 962 1 246 819 1 650 152 1 235 150 8 486 7 767
Iceland 14 3 14 3 0 0
EU-28 + ISL 1 659 976 1 246 821 1 650 166 1235 150 8 486 7 767

Abbreviations explained in the Chapter ‘Units and abbreviations’.

In terms of absolute contributions to EU-28 + ISL greenhouse gas emissions from energy
industries, this sector is clearly dominated by Germany, Poland and the United Kingdom.
These three countries represent about half of the EU’'s greenhouse gas emissions from
energy industries.

Public heat and electricity production is the largest source category in the EU-28 + ISL, as
well as the main source of emissions from energy industries. Differences in the intensity of
greenhouse gas emissions of heat and electricity production between the Member States are
to a large extent explained by the mix of fuels. The relatively low share of greenhouse gas
emissions from energy industries in France can be partly explained by the use of nuclear
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energy for power generation. Luxembourg is a net importer of electricity from neighbouring
countries. Some countries rely more on coal than on gas. At the EU-28 + ISL level, 53% of
the fuel used in energy industries comes from solid fuels. Its contribution has been declining
in favour of relatively cleaner natural gas, whose share amounted to 23% in 2014 and
biomass which has been constantly increasing with a share of 13% in 2014. In total
Germany, Poland and the UK contribute to 53% of the total CO, emissions in sector 1Al in
the year 2014 (Figure 3.4).

Figure 3.4 1A1 Energy Industries, all fuels: Emission trend and share for CO2

1.A.1 Fuels - Energy Industries: CO2
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Table 3.2 provides information on the Member States’ contribution to EU-28 + ISL
recalculations in CO, from 1Al Energy Industries for 1990 and 2013 as well as the main
explanations for the largest recalculations in absolute terms.

Table 3.2 1A1 Energy Industries: Contribution of MS to EU-28 + ISL recalculations in CO2 for 1990 and 2013
(difference between latest submission and previous submission in kt of CO2 equivalents and

percent)
1990 2013
kt Cco, kt CcO, Main explanations
. percent . percent
equiv. equiv.
Austria 0.0 0.00 -39.2 -0.35 revised energy balance
. Updated energy balance, bug in the CRF reporter software
Bel -747. -2.44 . A . - .
elgum 0 383 018 (1Ala solid fuels), reallocations, EF corrections
Bulgaria 00 0.00 581 021 Information on recalculations not updated in NIR (March
2016)
Croatia 0.0 0.00 0.0 0.00
Cyprus 0.0 0.00 0.0 0.00
Czech Republic | 12.5 0.02 89.2 0.16 updated activity data
Denmark 0.0 0.00 131 0.07 Update of energy statistics
Estonia 0.0 0.00 -5.9 -0.04 An error regarding activity data was fixed.
Finland 0.0 0.00 76.7 -0.35 Total peat. cpnsumptlon has been corrected, updates of
energy statistics.
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1990 2013

kt CcO, kt CcO, Main explanations
equiv. percent equiv. percent
France 2.7 0.00 156.2 0.30 Update of activity data for public heating
Germany 0.2 0.00 5320.0 1.49 Revision of energy statistics for 2013
Greece 0.0 0.00 0.0 0.00
Hungary 0.0 0.00 47.4 0.34 Changes in energy statistics
Ireland 0.0 0.00 0.0 0.00
Italy 0.0 0.00 14 0.00 Update of emission factors and oxidation factors
Latvia 0.0 0.00 0.0 0.00

— correction of CO, plant specific emission factor for not
liquefied petroleum gas, orimulsion, emulsified vacuum
residue based on EU ETS data in 1.A.1.a.ii Combined Heat
and Power Generation;

— correction of CO, plant specific emission factor for not

Lithuania 6.0 0.04 235 -0.61 liquefied petroleum gas, sub-bituminous coal, anthracite
based on EU ETS data in 1.A.1.a.iii Heat Plants;
— correction of CO, plant specific emission factor for residual
fuel oil and not liquefied petroleum gas based on EU ETS
data in 1.A.1.b is Petroleum Refinery sector;

Luxembourg 0.0 0.00 0.0 0.00

Malta -5.8 -0.42 -50.1 -3.48 revised activity data and emission factors

Netherlands 26.2 0.05 -563.2 -0.93 Revision of energy statistics

Poland 0.0 0.00 0.0 0.00

Portugal -5.2 -0.03 -3.0 -0.02 Please see explanation provided below for indirect CO,.

Romania 0.0 0.00 0.0 0.00

Slovakia 0.0 0.00 0.0 0.00

Slovenia 0.0 0.00 0.0 0.00

Spain -30.7 -0.04 410.6 0.57 Update of emission factors, update of activity data
New emission source in this submission. Reallocations due

Sweden 0.0 0.00 0.0 0.00 to classified data material; Minor revision of plant-specific
data

Revisions to national statistics caused an increase in
emissions from 1Alai. A small increase occurred in 1Acii due
to revisions to estimates for LPG and OPG use at olil
terminals and revisions to emission factors for natural gas.
United Kingdom | 58.0 0.02 281.6 0.16 There was a decrease in emissions from 1Alciii due to
revisions to natural gas activity data reported in national
statistics and also changes to emission factors for natural
gas as a result of new gas composition data being available
from gas companies.

EU-28 -683.2 -0.04 5529.1 0.42

Iceland 00 0.00 04 17.75 In the NIR it is stated that no recalculations were made in the
energy sector

EU-28 + ISL -683.2 -0.04 5529.5 0.42

Table 3.3 provides information on the Member States’ contribution to EU-28 + ISL
recalculations in N2O from 1Al Energy Industries for 1990 and 2013 as well as the main
explanations for the largest recalculations in absolute terms.

Table 3.3 1A1 Energy Industries: Contribution of MS to EU-28 + ISL recalculations in N2O for 1990 and 2013
(difference between latest submission and previous submission in kt of CO2 equivalents and
percent)

| 1990 2013 Main explanations
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kt CO, kt CO,
equiv. percent equiv. percent
Austria 0.0 0.0 -0.8 -0.8 revised energy balance
Belgium 0.0 0.0 9.1 5.4 See table above
Bulgaria 0.0 0.0 0.0 0.0
Croatia 0.0 0.0 0.0 0.1
Cyprus 0.0 0.0 0.0 0.0
Czech Republic | 0.2 0.1 11 0.5 updated activity data available,
Denmark -0.4 -0.4 -0.4 -0.4 Update of energy statistics
Estonia 0.0 0.0 0.0 0.0
Finland 0.0 0.0 -0.3 -0.1 Total peat consumption has been corrected
France -83.6 -20.8 -63.8 -17.7 See table above
Germany 0.0 0.0 30.1 11 Revision of energy statistics for 2013
Greece 0.0 0.0 0.0 0.0
Hungary 0.0 0.0 0.1 0.1
Ireland 0.0 0.0 0.0 0.0
Italy 0.0 0.0 -1.4 -0.3
Latvia 0.0 0.0 0.0 0.0
Lithuania 0.0 0.0 0.0 0.0
Luxembourg 0.0 0.0 0.0 0.0
Malta 0.0 -0.2 -0.1 -1.5 Revised activity data and emission factors
Netherlands 6.1 4.3 -7.4 -2.8 Revision of energy statistics
Poland 0.0 0.0 0.0 0.0
Portugal -0.2 -0.5 0.0 0.0
Romania 0.0 0.0 0.0 0.0
Slovenia 0.0 0.0 0.0 0.0
Spain 33.4 125 -86.1 -16.8 Update of emission factors, update of activity data
Sweden 0.0 0.0 0.0 0.0
Mostly due to a decrease in emission estimates from public
nted kingaom | 4881|261 |-3182  [284 | AN S e e to emiston fasors for
coal, petroleum coke, coke, poultry litter.
EU-28 -541.8 -6.0 -436.8 5.1
Iceland 00 00 00 8.4 Lnn;r;:yNslzcittc)irs stated that no recalculations were made in the
EU-28 + ISL -541.8 -6.0 -436.8 5.1
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3.21.1 Public Electricity and Heat Production (1Ala) (EU-28 + ISL)

According to the IPCC, emissions from public electricity and heat production (CRF 1Ala)
should include emissions from main activity producers of electricity generation, combined
heat and power generation, and heat plants. Main activity producers (i.e. public utilities) are
defined as those undertakings whose primary activity is to supply the public. They may be in
public or private ownership. Emissions from own on-site use of fuel should be included.
Emissions from autoproducers (undertakings which generate electricity/heat wholly or partly
for their own use, as an activity that supports their primary activity) should be assigned to the
sector where they were generated and not under 1Ala. Autoproducers may be in public or
private ownership.

CO; emissions from electricity and heat production is the largest key category in the EU-
28 + ISL accounting for 25% of total greenhouse gas emissions in 2014 and for 86% of
greenhouse gas emissions of the Energy Industries Sector. Between 1990 and 2014, CO.
emissions from electricity and heat production decreased by 25% in the EU-28 + ISL.

Figure 3.5 shows the trends in emissions originating from the production of public electricity
and heat by fuel in the EU-28 + ISL between 1990 and 2014. In the lower chart of Figure 3.5
the underlying activity data'® is shown.

Figure 3.5  1Ala Public Electricity and Heat Production: Total, CO2 and N20 emission and activity trends
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19CO, 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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Activity Data Trend 1Ala
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Fuel used for public electricity and heat production decreased by 24% in the EU-28 + ISL
between 1990 and 2014. Solid fuels still represent 60% of the fuel used in public
conventional thermal power plants, although its combustion has been declining in recent
years (-27% between 1990 and 2014). Gas has increased very rapidly, by a factor of 3
between 1990 and 2010, but declined in the last years. In 2014 its share amounts to 21% of
all the fuel used for the production of heat and electricity in the EU-28. Liquid fuels still
account for some 3% but its use has declined gradually during the past 20 years. The use of
biomass has increased even more rapidly than the use of gas, but its share in the fuel mix is
relatively small, at around 12%.
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Figure 3.6 below shows the estimated impact of different factors on the reduction of CO-
emissions from public heat and electricity generation in the EU-28 between 1990 and 2014.
The main explanatory factors at the EU-28 level during the past 24 years have been the
increased share of renewable energy, improvements in energy efficiency and (fossil) fuel
switching from coal to gas. However, the trend from coal to gas has reversed during the last
years as a result of comparably high gas prices and lower coal prices.

Figure 3.6 Estimated impact of different factors on the reduction in emissions of CO2 from public electricity and
heat production in the EU-28 between 1990 and 2014.
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Note: The chart shows the estimated contributions of the various factors that have affected emissions from public
electricity and heat production (including public thermal power stations, nuclear power stations, hydro power
plants and wind plants). The top line represents the hypothetical development of emissions that would have
occurred due to increasing public heat and electricity production between 1990 and 2014, if the structure of
electricity and heat production had remained unchanged since 1990, i.e. if the shares of input fuels used to
produce electricity and heat had remained constant, and if the efficiency of electricity and heat production also
stayed the same. However, there were a number of changes that tended to reduce emissions. The contribution
of each of these changes to reducing emissions is shown by each of the bars. The cumulative effect of all these
changes was that emissions from electricity and heat production actually followed the trend shown by the blue
bars. This is a frequently used approach for portraying the primary driving forces of emissions. It is based on the
IPAT and Kaya identities. The explanatory factors should not be seen as fundamental factors in themselves nor
should they be seen as independent from each other. The underpinning energy data is based on Eurostat’s
energy balances.

Based on the chart above, CO, emissions from public heat and electricity production
decreased by 25% during 1990-2014 (blue bar), but emissions would have risen by over
18%, if the shares of input fuels used to produce electricity and heat and the efficiency
remained constant and an increase which was in line with the additional amount of electricity
and heat produced (18%). The relationship between the increase in electricity generation and
the actual reduction in emissions during 1990-2014 can be explained by the following factors:

e Animprovement in the thermal efficiency of electricity and heat production. During 1990-2014,
there was a 16% reduction in the fossil-fuel input per unit of electricity produced from fossil
fuels.
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e Changes in the fossil fuel mix used to produce electricity, i.e. fuel switching from coal and
lignite to natural gas. There was a 7% reduction in the CO2 emissions per unit of fossil-fuel
input during 1990-2014.

e The higher combined share of renewable energy (increasing share) and the share of nuclear
(more or less constant share) for electricity and heat production in 2014 compared to 19902,
During 1990-2014, the share of electricity from fossil fuels in total electricity production
decreased by 18%.

These three factors interact with each other in a multiplicative way: Actual CO, emissions
change = 1.18 (increase in electricity and heat production) X 0.84 (efficiency improvement) X
0.93 (fossil fuel switching) X 0.82 (lower nuclear-renewable share) = 0.75. The combined
effect was a decrease of 25% in CO; emissions in 2014 compared to the 1990 level.

2 The specific nuclear effect can be separated from the renewable effect in an additive way. These two factors will then be
additive to each other and the combined renewable and nuclear effect will remain multiplicative to the already-mentioned fuel-
switching and efficiency factors. The reason for negative values of nuclear power is that - from 2004 onwards - the share of
nuclear power in total electricity generation was below the share of 1990. During the period 1991-2003 the share of nuclear
power was above the value of 1990 (29%) reaching a peak of 32% in 1997. Therefore during this period nuclear power
contributed to lower GHG emissions compared to 1990. In the figure this is reflected in the (positive) green bars. The positive
value indicates that nuclear power had a positive effect with regard to GHG emission reductions between 1990 and 2003.
From 2004 onwards the picture changed: the share of nuclear power was below the value of 1990 reaching 19% in 2014. In
the figure this is reflected in the (negative) green bars. The negative value indicates that nuclear power had a negative effect
with regard to GHG emission reductions between 2004 and 2014. This is also reflected by the red line in the figure: the red
line assumes that the share of nuclear power stays at 29% over the whole time series. Therefore from 2004 onwards the red
line is below the bars.
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Returning to the 2016 inventory, Table 3.4 summarises emissions arising from the production
of public heat and electricity by Member State. CO, emissions increased in four Member
States and fell in 25 compared to 1990. Of the four countries where emissions were higher in
2014 than in 1990, more than 93% of the increase was accounted for by the Netherlands and
Cyprus. Of the countries, where emissions fell, more than 50% of the total reduction was
accounted for by the UK (42%), Poland (39%) and Italy (19%). The change in the EU-
28 + ISL between 1990 and 2014 was a net decrease of 346 Mt CO.eq.

Table 3.4 1A1a Public Electricity and Heat Production: Member States’ contributions to CO2 emissions
. . Share in
CO2 emissions in kt Change 2013-2014 Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 10 888 8 091 6 596 1% -1 495 -18% -4 292 -39%
Belgium 23 536 16 537 15 414 1% -1122 -7% -8 122 -35%
Bulgaria 37 443 26 227 27 991 3% 1764 7% -9 452 -25%
Croatia 3752 3651 3074 0% -577 -16% -678 -18%
Cyprus 1676 2830 2940 0% 111 4% 1265 75%
Czech Republic 54 658 48 863 46 475 4% -2 389 -5% -8 183 -15%
Denmark 24 695 16 441 13 076 1% -3 365 -20% -11 619 -A7%
Estonia 28 760 14 852 14 316 1% -536 -4% -14 444 -50%
Finland 16 452 18 907 16 248 2% -2 659 -14% -205 -1%
France 49 370 40 764 27 721 3% -13 043 -32% -21 648 -44%
Germany 338451 333050/ 313296 29% -19 755 -6% -25 155 -7%
Greece 40 617 44 100 40 446 4% -3 654 -8% -171 0%
Hungary 17 898 12 301 11 347 1% -954 -8% -6 551 -37%
Ireland 10 876 10 823 10 642 1% -181 -2% -235 -2%
Italy 107 158 78 690 71 379 7% -7 311 -9% -35 779 -33%
Latvia 6 058 1849 1613 0% -236 -13% -4 445 -73%
Lithuania 12 012 2329 1791 0% -539 -23% -10 222 -85%
Luxembourg 33 682 718 0% 35 5% 684 2056%
Malta 1361 1638 1601 0% -37 -2% 240 18%
Netherlands 39 999 47 713 51 342 5% 3 629 8% 11 343 28%
Poland 228 055 161 366| 152594 14% -8 772 -5% -75 461 -33%
Portugal 14 319 12 559 12 268 1% -292 -2% -2 052 -14%
Romania 46 782 21 857 21 685 2% -173 -1% -25 098 -54%
Slovakia 14 864 5613 4 632 0% -981 -17% -10 232 -69%
Slovenia 6 096 5739 4419 0% -1 320 -23% -1 676 -28%
Spain 64 353 58 046 61 653 6% 3 607 6% -2 700 -4%
Sweden 7 737 7 307 6 311 1% -996 -14% -1 426 -18%
United Kingdom 204 183| 148293| 124 456 12% -23 837 -16% -79 728 -39%
EU-28 1412 081| 1 151 120| 1 066 043 100%| -85 077 -7%| -346 038 -25%|
Iceland 14 3 3 0% 0 -3% -11 -82%
EU-28 + ISL 1412 095| 1 151 123| 1 066 045 100%| -85078 -7%| -346 050 -25%|

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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Finally, NoO emissions currently represent 0.6% of greenhouse gas emissions from public
electricity and heat production. Between 1990 and 2014, emissions decreased by 1% (Table
3.5). The largest decline in emissions from this source category were reported by the UK (-
484 kt CO.eq) and Poland (-245 kt CO»eq). The biggest increases occurred in Sweden (230

kt CO2eq).
Table 3.5 1A1a Public Electricity and Heat Production: Member States’ contributions to N2O emissions
- . . Share in
N20 emissions in kt CO2 equiv. Change 2013-2014 Change 1990-2014
EU-28+ISL
Member State emissions [ k{ CO2 e
1990 2013 2014 in 2014 ) % ) %
equiv. equiv.

Austria 40 95 87 1% -8 -8% 48 120%
Belgium 53 105 80 1% -25 -24% 27 52%
Bulgaria 132 104 113 2% 9 8% -19 -14%
Croatia 13 18 15 0% -3 -16% 2 13%
Cyprus 4 7 7 0% 0 5% 3 7%
Czech Republic 226 225 215 3% -10 -4% -11 -5%
Denmark 79 89 78 1% -11 -12% 0 -1%
Estonia 18 30 31 0% 0 1% 13 73%
Finland 100 272 249 4% -23 -8% 149 149%
France 290 288 233 3% -55 -19% -57 -20%
Germany 2 407 2 555 2 447 35% -108 -4% 39 2%
Greece 142 141 133 2% -8 -6% -8 -6%
Hungary 63 61 63 1% 2 4% 1 1%
Ireland 71 124 124 2% 0 0% 53 74%
Italy 306 295 289 4% -5 -2% -16 -5%
Latvia 11 12 14 0% 2 17% 4 33%
Lithuania 19 21 25 0% 4 20% 7 35%
Luxembourg 1 2 2 0% 0 -2% 1 55%
Malta 5 4 4 0% 0 -2% -1 -20%
Netherlands 133 238 249 4% 11 5% 117 88%
Poland 1 006 795 761 11% -34 -4% -245 -24%
Portugal 43 96 91 1% -5 -5% 48 113%
Romania 174 92 95 1% 3 3% -79 -45%
Slovakia 80 36 42 1% 6 18% -38 -47%
Slovenia 25 26 20 0% -6 -22% -5 -19%
Spain 285 399 416 6% 17 4% 131 46%
Sweden 137 408 368 5% -40 -10% 230 168%
United Kingdom 1127 776 643 9% -133 -17% -484 -43%
EU-28 6 986 7 314 6 895 100% -419 -6% -92 -1%
Iceland 0 0 0 0% 0 -8% 0 -75%
EU-28 + ISL 6 987 7314 6 895 100% -419 -6% -92 -1%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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1Ala Electricity and Heat Production - Liquid Fuels (COy)

CO- emissions arising from the combustion of liquid fuels for public electricity and heat
generation account for about 3% of all greenhouse gas emissions from 1Ala. Within the EU-
28 + ISL, emissions fell by 82% between 1990 and 2014 (Table 3.6).

Table 3.6 1A1a Public Electricity and Heat Production, Liquid Fuels: Member States’ contributions to CO2

emissions
— . Share in
CO2 emissions in kt Change 2013-2014 Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 1229 188 156 0% -32 -17% -1 072 -87%
Belgium 663 19 44 0% 25 134% -618 -93%
Bulgaria 3245 668 743 2% 74 11% -2 503 -T7%
Croatia 2142 173 109 0% -64 -37% -2 034 -95%
Cyprus 1676 2 830 2 940 9% 111 4% 1265 75%
Czech Republic 1234 61 58 0% -3 -5% -1176 -95%
Denmark 951 274 210 1% -63 -23% -740 -78%
Estonia 4900 279 245 1% -34 -12% -4 655 -95%
Finland 1230 514 500 2% -15 -3% -731 -59%
France 8 257 4 236 3 567 11% -668 -16% -4 690 -57%
Germany 8 637 2516 2070 7% -446 -18% -6 567 -76%
Greece 5416 3404 3512 11% 107 3% -1 904 -35%
Hungary 1456 65 61 0% -4 -6% -1394 -96%
Ireland 1087 124 182 1% 58 47% -904 -83%
Italy 63 058 2 296 2 022 6% -275 -12% -61 037 -97%
Latvia 3050 16 2 0% -13 -85% -3 047 -100%
Lithuania 6 021 247 151 0% -96 -39% -5 870 -97%
Luxembourg NO 2 2 0% 0 -15% 2 100%
Malta 742 1638 1601 5% -37 -2% 859 116%
Netherlands 205 681 1314 4% 633 93% 1109 541%
Poland 5160 498 1036 3% 539 108% -4 124 -80%
Portugal 6 407 814 712 2% -102 -13% -5 694 -89%
Romania 20 353 713 705 2% -8 -1% -19 648 -97%
Slovakia 1033 20 13 0% -7 -37% -1 020 -99%
Slowvenia 272 24 44 0% 20 82% -227 -84%
Spain 6 039 6 950 7 059 22% 109 2% 1020 17%
Sweden 1277 497 341 1% -155 -31% -936 -73%
United Kingdom 20 791 2 366 2 054 7% -312 -13% -18 736 -90%
EU-28 176 531 32 115 31 455 100% -659 -2%| -145 076 -82%)
Iceland 14 3 3 0% 0 -3% -11 -82%
EU-28 + ISL 176 545 32 117 31 458 100% -659 -2%| -145 087 -82%

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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Figure 3.7 shows the contribution to the emission trend for liquid fuels by the main Member
States. In 2014 Spain, France and Greece are responsible for about 45% 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.

Figure 3.7 1Ala 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 EU28+ISL
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Figure 3.8 shows the implied emission factors for CO, emissions from liquid fuels used in
public electricity and heat production. The IEFs in most countries ranges between 76 and 79
t/TJ in 1990 as well as in 2014. Bulgaria has the highest IEF in 2014, which is explained by
the relatively large share of petroleum coke used in main activity producer CHP plants. The
country-specific CO, EF for petroleum coke varies in the range of 92-95 t/TJ, which is
significantly higher than the average EF of liquid fuels. The IEF of Belgium is the lowest
among the Member States in 2014. This is due to a fluctuation caused by the varying mix of
liquid fuels including gasoil and heavy fuel (with higher IEF) and on the other hand refinery
gas (with lower IEF).

Figure 3.8 1Ala Public Electricity and Heat Production, Liquid Fuels: Implied Emission Factors for CO2
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1A1la Electricity and Heat Production - Solid Fuels (CO, & N»O)

CO; emissions from the combustion of solid fuels represented about 76% of all greenhouse
gas emissions from public electricity and heat production. Within the EU-28 + ISL, emissions
fell by 27% between 1990 and 2014 (Table 3.7).

Table 3.7 1A1a Public Electricity and Heat Production, Solid Fuels: Member States’ contributions to CO:2
emissions
— . Share in
CO2 emissions in kt Change 2013-2014 Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 6 247 3295 2 305 0% -990 -30% -3942 -63%
Belgium 19 434 7 160 6 528 1% -632 -9% -12 906 -66%
Bulgaria 27 902 23 450 25 233 3% 1783 8% -2 669 -10%
Croatia 603 2 202 2 142 0% -60 -3% 1538 255%
Cyprus NO NO NO - - - - -
Czech Republic 52 368 46 546 44 180 5% -2 366 -5% -8 188 -16%
Denmark 22 225 12 229 9628 1% -2 601 -21% -12 598 -57%
Estonia 21704 13 551 13 091 2% -460 -3% -8 613 -40%
Finland 9281 10 416 7 907 1% -2 510 -24% -1 374 -15%
France 37 578 24 725 14 822 2% -9 903 -40% -22 756 -61%
Germany 307 246 286 836 272324 33% -14 512 -5% -34 922 -11%
Greece 35201 36 109 33 955 4% -2 154 -6% -1 246 -4%
Hungary 12 266 8 032 7 923 1% -109 -1% -4 343 -35%
Ireland 4 845 3798 3633 0% -165 -4% -1212 -25%
Italy 28 169 39 393 37 726 5% -1 666 -4% 9 558 34%
Latvia 218 40 17 0% -24 -59% -201 -92%
Lithuania 174 10 7 0% -4 -34% -167 -96%
Luxembourg NO NO NO - - - - -
Malta 619 NO NO - - - -619 -100%
Netherlands 25 862 26 390 30 010 4% 3620 14% 4148 16%
Poland 220 928| 157 788| 148 553 18% -9 235 -6% -72 374 -33%
Portugal 7912 9 875 10 028 1% 152 2% 2115 27%
Romania 26 429 16 670 16 867 2% 197 1% -9 562 -36%
Slovakia 11 542 3673 3282 0% -391 -11% -8 260 -72%
Slovenia 5712 5 395 4161 1% -1 235 -23% -1 551 -27%
Spain 57 770 39112 43 096 5% 3984 10% -14 674 -25%
Sweden 4231 3101 2785 0% -316 -10% -1 446 -34%
United Kingdom 183150 111983 85 791 10% -26 192 -23% -97 359 -53%
EU-28 1129 615 891 778 825992 100%| -65 786 -7%| -303 623 -27%)
Iceland - - - - - - - -
EU-28 + ISL 1129 615| 891 778| 825992 100%| -65 786 -7%| -303 623 -27%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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Figure 3.9 shows the trend of emissions for solid fuels for main contributing Member States.
Germany has the largest share of emissions from solid fuels in the EU-28 + ISL (33%),
followed by Poland (18%) and the United Kingdom (11%).

Figure 3.9  1Ala Public Electricity and Heat Production, Solid Fuels: Emission trend and share for CO2
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Figure 3.10 shows the relevant implied emission factors for solid fuels. The EU-28 + ISL
implied emission factor has remained fairly stable (101 t/TJ in 2014). In Belgium and
Sweden, the emission factors increased sharply since the late 1990s due to the use of blast
furnace gas which has a higher IEF. The comparatively high IEF of Greece is due to the
large importance of domestic lignite use for electricity production.

Figure 3.10 1Ala Public Electricity and Heat Production, Solid Fuels: Implied Emission Factors for CO2
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The related N>.O emissions from the use of solid fuels are responsible for 0.4% of all
greenhouse gas emissions in the heat and power sector. For the EU-28 + ISL, emissions
decreased by 25% between 1990 and 2014 (Table 3.8).

Table 3.8 1A1a Electricity and heat production, solid fuels: Member States’ contributions to N2O emissions

N20 emissions in kt CO2 equiv. ESUrjgéilg]L Change 2013-2014 Change 1990-2014
Member State emissions [ KL CO2 oo
1990 2013 2014 : ) % ) %
in 2014 equiv. equiv.
Austria 22 17 12 0% -5 -31% -10 -46%
Belgium 37 4 3 0% -1 -26% -34 -92%
Bulgaria 121 102 110 2% 8 8% -11 -9%
Croatia 3 10 10 0% 0 -3% 7 255%
Cyprus NO NO NO - - - - -
Czech Republic 222 198 187 4% -11 -5% -35 -16%
Denmark 57 31 24 1% -7 -21% -33 -58%
Estonia 2 8 7 0% -1 -11% 5 272%
Finland 41 66 49 1% -17 -25% 8 19%
France 206 98 a4 1% -54 -55% -163 -79%
Germany 2275 2 032 1948 43% -84 -4% -327 -14%
Greece 129 131 123 3% -8 -6% -6 -4%
Hungary 56 31 29 1% -2 -6% -27 -48%
Ireland 8 6 6 0% 0 -3% -2 -24%
Italy 133 187 179 4% -8 -4% 47 35%
Latvia 1 0 0 0% 0 -59% -1 -92%
Lithuania 1 0 0 0% 0 -34% -1 -96%
Luxembourg NO NO NO - - - - -
Malta 3 NO NO - - - -3 -100%
Netherlands 104 93 107 2% 14 15% 3 3%
Poland 970 687 640 14% -46 -71% -330 -34%
Portugal 35 44 44 1% 1 2% 9 27%
Romania 127 85 85 2% 1 1% -42 -33%
Slovakia 54 16 15 0% -2 -10% -39 -73%
Slovenia 24 24 18 0% -6 -24% -6 -25%
Spain 257 292 290 6% -2 -1% 33 13%
Sweden 41 68 54 1% -15 -22% 13 31%
United Kingdom 1068 645 495 11% -150 -23% -574 -54%
EU-28 5997 4 874 4 479 100% -395 -8% -1 519 -25%
Iceland - - - - - - - -
EU-28 + ISL 5997 4 874 4 479 100% -395 -8% -1 519 -25%

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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The trend for N.O emissions (Figure 3.11) is closely related to the emission trend of CO;
emissions. Likewise are the main contributing Member States Germany, the United Kingdom
as well as Poland.

Figure 3.11 1Ala Public Electricity and Heat Production, Solid Fuels: Emission trend and share for N2O
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Figure 3.12 shows the implied emission factors for N.O. The EU-28 + ISL implied emission
factor remained stable at around 1.84 kg/TJ between 1990 and 2014. Sweden has the
highest IEF (about 12 kg/TJ in 2014); it gradually increased between 1990 and 2014. This is
explained by Sweden as mainly caused by the use of coal, with a relatively high EF
compared to e.g. steelwork gases. This comparatively high implied emission factor is
regularly reviewed and found to be correct for Swedish conditions.

Figure 3.12 1Ala Public Electricity and Heat Production, Solid Fuels: Implied Emission Factors for N2O
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1A1la Electricity and Heat Production - Gaseous Fuels (COy)

CO; emissions from the combustion of gaseous fuels accounted for 15% of all greenhouse
gas emissions from public electricity and heat generation in 2014. Emissions increased by
91% in the EU-28 + ISL between 1990 and 2014 (Table 3.9).

Table 3.9 1A1a Electricity and heat production, Gaseous Fuels: Member States’ contributions to CO:2
emissions
. . Share in
CO2 emissions in kt Change 2013-2014 Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 3294 3 369 2811 2% -657 -17% -483 -15%
Belgium 2 765 7544 6 856 4% -688 -9% 4091 148%
Bulgaria 6 295 2 109 2015 1% -94 -4% -4 281 -68%
Croatia 1 006 1276 824 0% -452 -35% -182 -18%
Cyprus NO NO NO - - - - -
Czech Republic 1019 1914 1887 1% -27 -1% 868 85%
Denmark 980 2 493 1794 1% -699 -28% 813 83%
Estonia 1969 755 719 0% -36 -5% -1 249 -63%
Finland 1989 2976 2 527 2% -449 -15% 538 27%
France 977 6 595 4 030 2% -2 565 -39% 3 053 312%
Germany 18 447 28 898 24 101 15% -4 797 -17% 5 653 31%
Greece IE,NO 4 587 2979 2% -1 608 -35% 2979 100%
Hungary 4148 3963 3148 2% -815 -21% -1 000 -24%
Ireland 1881 4 356 4078 2% -279 -6% 2197 117%
Italy 15 788 36 830 31 437 19% -5 393 -15% 15 649 99%
Latvia 2 644 1789 1594 1% -195 -11% -1 050 -40%
Lithuania 5 806 1961 1533 1% -428 -22% -4 273 -714%
Luxembourg NO 615 654 0% 39 6% 654 100%
Malta NO NO NO - - - - -
Netherlands 13 330 17 847 17 190 10% -657 -4% 3 859 29%
Poland 1214 2 995 2918 2% =77 -3% 1704 140%
Portugal NO 1489 1123 1% -365 -25% 1123 100%
Romania NO 4 474 4112 2% -362 -8% 4112 100%
Slovakia 2 089 1861 1275 1% -586 -31% -814 -39%
Slowvenia 112 306 201 0% -105 -34% 89 79%
Spain 434 10 827 10 110 6% =717 -71% 9677 2232%
Sweden 486 885 469 0% -416 -47% -17 -4%
United Kingdom 16 32 240 34 873 21% 2 632 8% 34 857| 218629%
EU-28 86 689 184 952| 165 257 100%| -19 695 -11% 78 568 91%
Iceland - - - - - - - -
EU-28 + ISL 86 689| 184 952| 165 257 100%| -19 695 -11% 78 568 91%

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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In nine EU-28 Member States the consumption of gas was lower in 2014 than in 1990. In the
other countries, gas consumption has increased. Nevertheless there is a decreasing trend
since 2008 which is mainly attributed to the increased prices for natural gas. Figure 3.13
shows the trend of emissions from gaseous fuels by the main contributing Member States
which are the United Kingdom, Italy and Germany.

Figure 3.13 1Ala Public Electricity and Heat Production, Gaseous Fuels: Emission trend and share for CO2
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Figure 3.14 shows the implied emission factors from gaseous fuels for CO,. The EU-28 + ISL
implied emission factor has remained fairly stable (56.60 t/TJ in 2014) which is very close to
the default value. The increase in the EU-28 + ISL factor observed in the early 1990s can be
explained by the higher UK’s gas share in the EU-28 + ISL and by an increase in the UK’s
implied emission factor. The latter is the result of the commissioning of the Peterhead power
station in Scotland, which uses sour gas, a fuel with a much higher factor than natural gas.

Figure 3.14 1Ala Public Electricity and Heat Production, Gaseous Fuels: Implied Emission Factors for CO2
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1A1la Electricity and Heat Production - Other Fuels (COy)

In 2014, the share of CO, emissions from Other Fuels amount to 3% of total greenhouse gas
emissions from public electricity and heat generation. Emissions increased by 226% at EU-
28 + ISL level between 1990 and 2014 and increased in all countries where ‘Other Fuels’
except for Latvia, Poland and Slovakia. Other Fuels cover mainly the fossil part of municipal
solid waste incineration where there is energy recovery, including plastics (Table 3.10).

Table 3.10  1A1a Public Electricity and Heat Production, Other Fuels: Member States’ contributions to CO:2

emissions
. . Share in
CO2 emissions in kt Change 2013-2014 Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 118 1239 1324 4% 85 7% 1206 1022%
Belgium 674 1814 1986 6% 172 9% 1312 195%
Bulgaria NO NO NO - - - - -
Croatia NO NO NO - - - - -
Cyprus NO NO NO - - - - -
Czech Republic 37 342 350 1% 7 2% 313 857%
Denmark 539 1 447 1445 4% -2 0% 906 168%
Estonia NO 109 131 0% 22 20% 131 100%
Finland 1 280 337 1% 57 20% 336 33541%
France 2 558 5 208 5 302 15% 94 2% 2744 107%
Germany 4121 14 802 14 802 42% 0 0% 10 681 259%
Greece NO NO NO - - - - -
Hungary 28 241 215 1% -27 -11% 187 671%
Ireland NO 87 88 0% 1 2% 88 100%
Italy 143 171 194 1% 22 13% 50 35%
Latvia 3 NO NO - - - -3 -100%
Lithuania NO 65 83 0% 17 27% 83 100%
Luxembourg 33 65 62 0% -3 -5% 29 87%
Malta NO NO NO - - - - -
Netherlands 601 2795 2 828 8% 34 1% 2227 370%
Poland 753 85 86 0% 1 1% -667 -89%
Portugal NO 382 404 1% 23 6% 404 100%
Romania NO 1 1 0% 0 0% 1 100%
Slovakia 200 59 62 0% 3 6% -137 -69%
Slovenia NO 13 13 0% 0 0% 13 100%
Spain 110 1157 1387 4% 230 20% 1277 1160%
Sweden 570 2 026 2132 6% 106 5% 1562 274%
United Kingdom 227 1704 1738 5% 34 2% 1511 666%
EU-28 10 716 34 092 34 969 100% 878 3% 24 254 226%
Iceland - - - - - - - -
EU-28 + ISL 10 716 34 092 34 969 100% 878 3% 24 254 226%

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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Figure 3.15 shows the largest emitters in 2014 which were Germany and France and the
Netherlands which together accounted for 58% of the EU-28 + ISL emissions.

Figure 3.15 1Ala Public Electricity and Heat Production, Other Fuels: Emission trend and share for CO2
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Figure 3.16 shows the implied emission factors of Other Fuels from CO,. The EU-28 + ISL
implied emission factor has gradually fallen until 1998, then levelled out at around 80 t/TJ,
and in 2014 it amounts to 81.29 t/TJ.

In Germany, the IEF declined continuously between 1990 and 2014 (from 108.79 to 84.35
t/TJ). This is because the combustion of industrial waste has been greatly reduced in the
early 1990s whereas the combustion of residential waste for electricity and heat has
increased in the complete reporting period; furthermore, the calorific value of the applied
waste has increased due to a better national waste separation management.

In the Netherlands, the IEF increased since 1990 and reached 83.06 t/TJ in 2014. This was
mainly due to the increase in the share of plastics (with a high carbon fraction) in
combustible.

Figure 3.16 1Ala Public Electricity and Heat Production, Other Fuels: Implied Emission Factors for CO2
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3.21.2 Petroleum Refining (1Alb) (EU-28 + ISL)

According to the IPCC, Petroleum Refining (CRF 1Alb) should include all combustion
activities supporting the refining of petroleum products including on-site combustion for the
generation of electricity and heat for own use. It does not include evaporative emissions
occurring at the refinery. These emissions should be reported separately under 1B2a as well
as flaring under 1B2c.

CO. emissions from Petroleum Refining is accounting for 3% of total greenhouse gas
emissions in 2014. Between 1990 and 2014, EU-28 + ISL CO; emissions decreased by 6%
(Table 3.11). Emissions in 2014 were above 1990 levels in 13 Member States, whereas they
were decreasing in 11 countries.

Table 3.11  1A1b Petroleum Refining: Member States’ contributions to CO2 emissions

CO2 emissions in kt Share in Change 2013-2014 Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 2394 2 827 2713 2% -113 -4% 319 13%
Belgium 4299 4 373 4732 4% 359 8% 432 10%
Bulgaria 861 988 919 1% -69 -7% 58 7%
Croatia 2422 1230 1322 1% 92 7% -1 100 -45%
Cyprus 86 NO NO - - - -86 -100%
Czech Republic 493 702 806 1% 104 15% 313 64%
Denmark 906 911 920 1% 10 1% 14 2%
Estonia NO NO NO - - - - -
Finland 2 042 2513 2 546 2% 33 1% 503 25%
France 11 935 8 061 7 930 7% -131 -2% -4 005 -34%
Germany 20 166 18 284 17 636 15% -648 -4% -2 529 -13%
Greece 2375 5 063 5 305 5% 242 5% 2930 123%
Hungary 2371 1312 1387 1% 75 6% -983 -41%
Ireland 168 294 279 0% -15 -5% 111 66%
Italy 17 190 22 162 21 000 18% -1 162 -5% 3811 22%
Latvia NO NO NO - - - - -
Lithuania 1504 1460 1 306 1% -154 -11% -198 -13%
Luxembourg NO NO NO - - - - -
Malta NO NO NO - - - - -
Netherlands 11 010 9279 9 692 8% 413 4% -1 318 -12%
Poland 2164 4978 4042 4% -936 -19% 1878 87%
Portugal 1861 2 547 2123 2% -424 -17% 262 14%
Romania 4277 2 063 1 609 1% -455 -22% -2 668 -62%
Slovakia 2873 1470 1216 1% -253 -17% -1 657 -58%
Slowvenia 170 NO NO - - - -170 -100%
Spain 10 854 11 973 11 769 10% -204 -2% 915 8%
Sweden 1778 1904 2148 2% 245 13% 371 21%
United Kingdom 17 812 14 676 13 484 12% -1 191 -8% -4 328 -24%
EU-28 122 013| 119070 114885 100% -4 185 -4% -7 127 -6%
Iceland NO NO NO - - - - -
EU-28 + ISL 122 013| 119070| 114885 100% -4 185 -4% -7 127 -6%0,

128



Figure 3.17 shows the trends in emissions originating from the refining of petroleum by fuel in
the EU-28 + ISL between 1990 and 2014 and the activity data.

Fuel used for petroleum refining decreased by 1% in the EU-28 + ISL between 1990 and
2014 and the decreasing trend in the recent years is continuing. Liquid fuels represent 75%
of all fuel used in the refining of petroleum. Gaseous fuels almost fully account for the
remaining part (24%) and their use in 2014 is more than three times higher than in 1990.
There remains a small amount of solid fuels used accounting for 0.2% in petroleum refining
in France (blast furnace gas), Germany (lignite and coke oven gas) and Poland (hard coal).

Figure 3.17 1Alb Petroleum Refining: Total and CO2 emission trends
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1A1b Petroleum Refining - Liquid Fuels (COy)

CO; emissions from the combustion of liquid fuels used for petroleum refining accounted for
78% of all greenhouse gas emissions from petroleum refining in 2014. Emissions decreased
by 21% between 1990 and 2014 (Table 3.12). Greece had by far the largest emission
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increase between 1990 and 2014 whereas the United Kingdom reports the largest decrease
in emissions in this period.

Table 3.12  1A1b Petroleum Refining, Liquid Fuels: Member States’ contributions to CO2 emissions and
information on method applied and emission factor

CO2 emissions in kt E%'f;gilgl_ Change 2013-2014 | Change 19902014 | .. Emission
20z e emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 1958 2171 2111 2% -60 -3% 153 8% - -
Belgium 4 285 3458 3711 4% 253 7% -574 -13% CS,T3 PS
Bulgaria 793 854 791 1% -62 -7% -1 0% T1 D
Croatia 2 408 942 1073 1% 131 14% -1 335 -55% T1 D
Cyprus 86 NO NO - - - -86 -100% NA NA
Czech Republic 176 491 595 1% 105 21% 420 239% T1 CS,D
Denmark 906 911 914 1% 4 0% 8 1% T1,72,T3 CS,D,PS
Estonia NO NO NO - - - - - NA NA
Finland 1383 1613 1646 2% 32 2% 263 19% T3 CS,PS
France 11 413 6 144 5944 7% -201 -3% -5 470 -48% - -
Germany 15 417 16 130 15 286 17% -844 -5% -131 -1% CS CS
Greece 2 375 5 063 5 305 6% 242 5% 2 930 123% T2 PS
Hungary 1678 924 1 006 1% 82 9% -672 -40% T3 PS
Ireland 168 278 262 0% -16 -6% 93 55% T3 CS,PS
Italy 17 030 18 618 17 360 19% -1 257 -71% 330 2% T3 CS
Latvia NO NO NO - - - - - NA NA
Lithuania 1504 1459 1305 1% -154 -11% -199 -13% T2,T3 CS,PS
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 9 968 5 881 6 333 7% 452 8% -3 636 -36% T2 CS,D
Poland 1319 3 009 2 054 2% -955 -32% 734 56% T1 D
Portugal 1861 1489 1029 1% -460 -31% -833 -45% T2 CR,D,PS
Romania 4277 1506 1207 1% -299 -20% -3 070 -72% T2 CS
Slovakia 2 786 1226 967 1% -259 -21% -1 818 -65% T3 PS
Slovenia 43 NO NO - - - -43 -100% NA NA
Spain 10 808 8 053 8 036 9% -16 0% 2771 -26% T2 CS,PS
Sweden 1778 1849 1873 2% 25 1% 95 5% - -
United Kingdom 17 763 12 382 11 054 12% -1 328 -11% -6 709 -38% T2 CS
EU-28 112 183 94 449 89 863 100% -4 586 -5%) -22 319 -20%)

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 112 183 94 449 89 863 100% -4 586 -5%) -22 319 -20%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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Figure 3.18 shows that Italy, Germany and the United Kingdom are the countries that
contributing most in terms of CO; emissions in 2014. It also can be seen that the trend for
liquid fuels is continuously decreasing since 2009.

Figure 3.18 1Alb Petroleum Refining, Liquid Fuels: Emission trend and share for CO2
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Figure 3.19 shows the emission factors for CO, emissions from liquid fuels. The EU-28 + ISL
implied emission factor shows small variations between 75.8 t/TJ and 77.01 t/TJ over the
time series.

In general the fluctuating IEF is due to the annual variations of fuel consumption with
different carbon content. For example in Italy the main fuel used are refinery gases, fuel oll
and petroleum coke, which have very different emission factors, and every year their amount
used changes resulting in an annual variation of the IEF. Ireland reports the highest IEF in
2014 which is due to differences in the data published in the national energy balance and the
reported emissions under the EU ETS, concerning the single oil refinery in Ireland. This will
be corrected in future submissions.

Figure 3.19 1A1b Petroleum Refining, Liquid Fuels: Implied Emission Factors for CO2
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CO. emissions from the combustion of solid fuels in petroleum refining represented less than
1% of all greenhouse gas emissions from 1Alb in 2014. There are only three countries
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reporting emissions in the EU-28 + ISL in 2014 (Germany, France and Poland). Poland is the
only country that reports increasing emissions. EU-28 + ISL emissions fell by 84% on
average between 1990 and 2014 (Table 3.13).

Table 3.13  1A1b Petroleum Refining, Solid Fuels: Member States’ contributions to CO2 emissions and
information on method applied and emission factor

CO2 emissions in kt E%'f;gilgl_ Change 2013-2014 | Change 19902014 | . Emission
im0z SER emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria NO NO NO - - - - - NA NA
Belgium NO NO NO - - - - - NA NA
Bulgaria NO NO NO - - - - - NA NA
Croatia NO NO NO - - - - - NA NA
Cyprus NO NO NO - - - - - NA NA
Czech Republic 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 486 379 490 86% 111 29% 4 1% - -
Germany 3131 62 64 11% 2 3% -3 067 -98% CS CS
Greece NO NO NO - - - - - NA NA
Hungary NO NO NO - - - - - NA NA
Ireland NO NO NO - - - - - NA NA
ltaly 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 18 19 3% 1 6% 14 329% T1,T2 CS,D
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 NO NO NO - - - - - NA NA
United Kingdom NO NO NO - - - - - NA NA
EU-28 3633 458 572 100% 114 25% -3 061 -84%)

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 3633 458 572 100% 114 25%) -3 061 -84%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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Figure 3.20 shows the trend of 1A1lb for solid fuels. The use of solid fuels in petroleum
refining has declined markedly since 1990. France contributes more than 85% to the
emissions in this sector, whereas Germany is responsible for the declining trend since 1990.

Figure 3.20 1Alb Petroleum Refining, Solid Fuels: Emission trend and share for CO2
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Figure 3.21 shows the relevant activity data and implied emission factors. The EU-28 + ISL
implied emission factor showed strong fluctuations, and amounts to 163.40 t/TJ in 2014. The
variation in the EU-28 + ISL factor 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 the EU-28 + ISL IEF up to 1999 through the growing weight of the much higher
implied emission factor of France. The high emission factor in France is due to the use of
blast furnace gas in the Dunkerque refinery. In Germany, there was a decline in the IEF in
the early 1990s compared to a rather stable IEF since the mid-1990s. The reason is that the
use of - mainly - lignite has constantly been reduced in favour of coke oven gas.

The increased EU-28 + ISL solid fuel combustion in 2000-2005 and 2007-2009 is due to an
increase in fuel combustion in Germany in these years. The higher weight of the German IEF
also explains the lower IEF at EU-28 + ISL level during these years. For 2006 Germany
reports only negligible amounts of solid fuel use in petroleum refining. Therefore, the EU-
28 + ISL IEF is almost entirely dominated by the (high) French IEF in this year.

Figure 3.21 1Alb Petroleum Refining, Solid Fuels: Implied Emission Factors for CO2
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1A1b Petroleum Refining - Gaseous Fuels (COy)

In 2014, CO: emissions from the combustion of gaseous fuels used for petroleum refining
accounted for about 21% of total greenhouse gas emissions from 1Alb. Emissions in the
EU-28 + ISL increased by 357% between 1990 and 2014 (Table 3.14). Only three of the EU-
28 Member States reduced their emissions: Czech Republic, Hungary and Slovenia.

Table 3.14  1A1b Petroleum Refining, Gaseous Fuels: Member States’ contributions to CO2 emissions and
information on method applied and emission factor

CO2 emissions in kt E%'f;gilgl_ Change 2013-2014 | Change 19902014 | . Emission
im0z SER emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 437 656 602 2% -54 -8% 166 38% - -
Belgium 14 914 1020 4% 106 12% 1007 7246% CS, T3 PS
Bulgaria 69 135 128 1% -7 -5% 59 86% T2 CS
Croatia 14 288 249 1% -39 -14% 235 1686% T1 D
Cyprus NO NO NO - - - - - NA NA
Czech Republic 317 211 210 1% -1 0% -107 -34% T2 Cs
Denmark NO NO 6 0% 6 100% 6 100% - -
Estonia NO NO NO - - - - - NA NA
Finland 648 900 900 4% 0 0% 252 39% T3 CS
France 36 1537 1495 6% -42 -3% 1459 4031% - -
Germany 1444 2 093 2 286 9% 193 9% 842 58% CS CS
Greece NO IE IE - - - - - NA NA
Hungary 693 388 382 2% -7 -2% -311 -45% T3 PS
Ireland NO 17 17 0% 1 5% 17 100% T3 CS,PS
Italy 159 3 545 3 640 15% 96 3% 3481 2185% T3 CS
Latvia NO NO NO - - - - - NA NA
Lithuania NO 1 1 0% 0 -10% 1 100% T2 CS
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands 1042 3398 3359 14% -39 -1% 2 317 222% T2 CS
Poland 94 1951 1969 8% 18 1% 1876 2001% T1 D
Portugal NO 1058 1094 5% 36 3% 1094 100% T2 CR,D,PS
Romania NO 557 402 2% -156 -28% 402 100% T2 CS
Slovakia 88 244 249 1% 5 2% 161 184% T3 PS
Slovenia 127 NO NO - - - -127 -100% NA NA
Spain 46 3609 3375 14% -234 -6% 3329 7239% T2 CS,PS
Sweden NO 55 275 1% 220 398% 275 100% - -
United Kingdom 49 2293 2 430 10% 137 6% 2381 4817% T2 CS
EU-28 5 276 23 851 24 091 100% 241 1% 18 815 357%)

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 5276 23 851 24 091 100% 241 1% 18 815 357%

Abbreviations explained in the Chapter ‘Units and abbreviations’
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Figure 3.22 shows the trend of increasing emissions from gaseous fuels in category 1.A.1.b.
As can be seen ltaly, Spain and the Netherlands are the largest contributors to CO-
emissions in this sector in 2014. The largest absolute increases in 2014 compared to 2013
were reported by Sweden, Germany and the United Kingdom (+550 kt CO3).

Figure 3.22 1Alb Petroleum Refining, Gaseous Fuels: Emission trend and share for CO2
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Figure 3.23 shows the implied emission factors for CO, emissions from gaseous fuels. The
EU-28 + ISL implied emission factor has remained broadly stable and amounts to 55.80 t/TJ
in 2014.

Ireland reports a comparably low emission factor in 2014 which is due to differences in the
data published in the national energy balance and the reported emissions under the EU ETS
by the single refinery plant. The plant reports some natural gas under liquid fuels to the
national energy statistics figure, whereby for reporting the ETS emissions it is considered as
natural gas only. This misallocation will be corrected by Ireland in future submissions.

The IEF of Sweden is the highest one in the EU-28 + ISL. The reason is because a new
LNG-based plant started to be in use in one of the refineries during 2014 and the IEF is a bit
higher in 2014 because LNG has a higher EF than natural gas.

Figure 3.23 1A1lb Petroleum Refining, Gaseous Fuels: Implied Emission Factors for CO>

IEF, 1A1lb Gaseous Fuels CO2 - EU-28+ISL

60

50

40

t/ T

30

20

10

o

T T T T
O d N MO I 1D O 0V DO d N M T WO O~ 0O O 4 N M <
DY O OO0 0 0 0 0 OO0 O A d A Ao
0O 0O 0O 00000000 0 0 0 0 0 0 OO0 0 0 OO o o o
o A NN NN NN NN NN NN NN NN

IEF, 1A1lb Gaseous Fuels CO2

70

60

30

20

10

t/TJ
) 5 8
BGR [
HRY
] ] ] ] ]
pOL [
] ] ] ] ‘.
I I I I [
SVK [
| ] ] ] ] ]
GBR [
[ I

B1990 02014

138



3.2.1.3 Manufacture of Solid Fuels and Other Energy Industries
(1Alc) (EU-28 +ISL)

According to the IPCC, the manufacture of solid fuels and other energy industries includes
combustion emissions from fuel use during the manufacture of secondary and tertiary
products from solid fuels including production of charcoal. It comprises combustion
emissions from the production of coke, brown coal briquettes and patent fuel. It can also
cover the emissions from own-energy use in coal mining and gas extraction. Emissions from
own on-site fuel use should be included. In addition, this category includes emissions from
fuel combustion in oil and natural gas production.

CO- emissions from this category accounted for 1% of total greenhouse gas emissions in
2014. Between 1990 and 2014, CO, emissions fell by 53% in the EU-28 + ISL (Table 3.15)
whereas a decrease is reported by 17 MS. Emissions from solid fuels fell markedly during
the 1990s and then were stable for a few years. Since 2007 they began to decrease again.
The strong drop in 2009 was due to the drop in in coke production associated with the iron
and steel production triggered by the economic downturn.

Table 3.15 1Alc Manufacture of Solid Fuels and Other Energy Industries: Member States’ contributions to CO2
emissions
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CO2 emissions in kt

Share in

Change 2013-2014

Change 1990-2014

Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 510 249 246 0% -3 -1% -264 -52%
Belgium 2024 282 182 0% -100 -35% -1 841 -91%
Bulgaria 362 4 4 0% 0 4% -358 -99%
Croatia 993 229 157 0% -72 -31% -836 -84%
Cyprus NO NO 0 0% 0 0% 0 0%
Czech Republic 1516 6 169 5612 10% -557 -9% 4 096 270%
Denmark 545 1429 1365 3% -64 -4% 820 151%
Estonia 65 443 582 1% 139 31% 518 797%
Finland 347 248 304 1% 56 22% -43 -12%
France 4749 3122 3281 6% 158 5% -1 469 -31%
Germany 65 289 10 631 10 250 19% -382 -4% -55 039 -84%
Greece 102 42 33 0% -8 -20% -69 -67%
Hungary 565 443 365 1% -79 -18% -201 -35%
Ireland 100 122 97 0% -25 -20% -3 -3%
Italy 13 797 7 061 6 846 13% -215 -3% -6 952 -50%
Latvia 143 69 67 0% -3 -4% =77 -53%
Lithuania 9 17 17 0% 0 0% 8 83%
Luxembourg NO NO NO - - - - -
Malta NO NO NO - - - - -
Netherlands 2161 2722 2707 5% -15 -1% 547 25%
Poland 4 876 2 828 2 895 5% 67 2% -1 981 -41%
Portugal 112 NO NO - - - -112 -100%
Romania 146 1425 1658 3% 233 16% 1512 1035%
Slovakia 1319 1186 1251 2% 65 5% -68 -5%
Slovenia 82 6 6 0% 0 -1% -76 -93%
Spain 2 117 1953 1 467 3% -486 -25% -650 -31%
Sweden 300 352 377 1% 25 7% 76 25%
United Kingdom 13 827 14 846 14 452 27% -394 -3% 625 5%
EU-28 116 058 55 881 54 222 100% -1 659 -3%| -61837 -53%)
Iceland NO NO 0 0% 0 0% - -
EU-28 + ISL 116 058 55 881 54 222 100% -1 659 -3%| -61 837 -53%)
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Figure 3.24 shows the trends in emissions from this source category by fuel in the EU-
28 + ISL between 1990 and 2014. The largest part of greenhouse gas emissions from the
manufacture of solid fuels can be accounted for CO> emissions from solid (57%) and
gaseous (34%) fuels.

Fuel used for manufacturing solid fuels fell by 44% in the EU-28 + ISL between 1990 and
2014. The strongest decline was reported for solid fuels (-64%), followed by liquid fuels (-
24%). On the other hand gaseous fuels and biomass increased in the period 1990 to 2014.
In 2014 solid fuels and gaseous fuels represented 44% and 42% respectively, of all fuel
used.

Figure 3.24 1Alc Manufacture of Solid Fuels and Other Energy Industries: Total and CO2 emission and activity
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1A1c Manufacture of Solid Fuels and Other Energy Industries — Gaseous Fuels (COy)

CO; emissions from the combustion of gaseous fuels used in category 1Alc accounted for
34% of total greenhouse gas emissions from this category in 2014. Emissions in the EU-
28 + ISL increased by 6% (Table 3.16) between 1990 and 2014. However, in the last few
years there has been a significant reduction. More than 50% of the gross increase in EU-
28 + ISL emissions between 1990 and 2010 was due to the UK only. In general, oil and
natural gas production are declining since 2000; therefore also natural gas used in oil and

natural gas production is declining.

Table 3.16  1Alc Manufacture of Solid Fuels and Other Energy Industries, Gaseous Fuels: Member States’
contributions to CO2 emissions
. . Share in
CO2 emissions in kt Change 2013-2014 Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 506 249 246 1% -3 -1% -260 -51%
Belgium 51 NO NO - - - -51 -100%
Bulgaria NO 2 1 0% 0 -26% 1 100%
Croatia 748 229 157 1% -72 -31% -590 -79%
Cyprus NO NO 0 0% 0 0% 0 0%
Czech Republic NO 9 10 0% 1 13% 10 100%
Denmark 545 1429 1365 7% -64 -4% 820 151%
Estonia NO NO NO - - - - -
Finland NO NO NO - - - - -
France 531 8 NO - -8 -100% -531 -100%
Germany 2 622 442 457 2% 16 4% -2 165 -83%
Greece 102 42 33 0% -8 -20% -69 -67%
Hungary 362 215 79 0% -137 -63% -283 -78%
Ireland NO NO NO - - - - -
Italy 615 1022 865 5% -157 -15% 250 41%
Latvia 45 50 46 0% -5 -10% 1 2%
Lithuania NO 3 2 0% -1 -23% 2 100%
Luxembourg NO NO NO - - - - -
Malta NO NO NO - - - - -
Netherlands 1526 2128 2103 11% -25 -1% 576 38%
Poland 694 674 717 4% 44 6% 23 3%
Portugal NO NO NO - - - - -
Romania NO 731 851 5% 120 16% 851 100%
Slovakia NO 44 41 0% -3 -8% 41 100%
Slovenia 42 6 6 0% 0 0% -36 -86%
Spain 82 1265 1153 6% -112 -9% 1072 1315%
Sweden NO C,NO C,NO - - - - -
United Kingdom 9172 10 872 10 484 56% -388 -4% 1313 14%
EU-28 17 641 19 421 18 617 100% -804 -4% 976 6%
Iceland NO NO 0 0% 0 0% - -
EU-28 + ISL 17 641 19 421 18 617 100% -804 -4% 976 6%

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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Figure 3.25 shows the emission trend for gaseous fuels split by Member State. The decline
since 2010 was mainly driven by the UK, Italy and Denmark. In the UK there have been
reductions in gas use activity in the upstream use of gas in oil and gas production and in gas
use of drive compressors in the downstream UK gas distribution network. Former reductions
are driven by a strong decline in UK production of oil and gas whereas the reductions in the
downstream gas distribution network are due to reduced demand for gas in the UK (2010
had very cold winters at the start and end of the year, so gas use was unusually high in that
year).

In Italy the amount of gaseous fuel consumption for this category is the sum of the natural
gas fuel consumption reported in the framework of the ETS. In this sector these are all coke
production plants. In particular the consumption of natural gas in one of these plants (the
biggest one) has influence on the trend of the whole category. In the last years, the use of
natural gas further decreased as a consequence of a reduction in the energy demand as a
result of the economic situation.

Figure 3.25 1Alc Manufacture of Solid Fuels and Other Energy Industries, Gaseous Fuels: Emission trend and
share for CO2
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Figure 3.26 shows the implied emission factors for CO,. The EU-28 + ISL implied emission
factor is dominated by the IEF of the United Kingdom and amounts to 60.52 t/TJ in 2014. The
reason for the comparatively high IEF in the UK and the explanation for its decrease is as
follows: In the UK emissions of 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 combustion, particularly at the start of the time series. This higher 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 terminals). This source is responsible for the
majority of the emissions within this sector and is therefore the main driver in the trend in the
implied emission factor. The emission factor for this source is based on data supplied by the
offshore operators. It decreases across the time series, but remains higher than natural gas
consumption in other sectors.

Figure 3.26 1Alc Manufacture of Solid Fuels and Other Energy Industries, Gaseous Fuels: Implied Emission
Factors for CO2
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1A1c Manufacture of Solid Fuels and Other Energy Industries — Solid Fuels (CO,)

CO. emissions from the combustion of solid fuels used for the manufacture of solid fuels
accounted for 57% of total greenhouse gas emissions from 1Alc in 2014. Emissions in the
EU-28 + ISL declined by 66% mainly during the 1990s. This was almost driven entirely by a
strong decline in emissions in Germany (-60 995 kt CO,).

Table 3.17

contributions to CO2 emissions

1A1c Manufacture of Solid Fuels and Other Energy Industries, Solid Fuels: Member States

;

CO2 emissions in kt Sharein |- nge 20132014 | Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria NO NO NO - - - - -
Belgium 1969 282 182 1% -100 -35% -1 787 -91%
Bulgaria 275 2 3 0% 1 32% -272 -99%
Croatia 206 NO NO - - - -206 -100%
Cyprus NO NO 0 0% 0 0% 0 0%
Czech Republic 1352 6 107 5552 18% -555 -9% 4 200 311%
Denmark NO NO NO - - - - -
Estonia 65 443 582 2% 139 31% 518 797%
Finland 347 248 304 1% 56 22% -43 -12%
France 4 065 3114 3281 10% 167 5% -784 -19%
Germany 61 101 9 809 9 460 30% -349 -4% -51 640 -85%
Greece NO NO NO - - - - -
Hungary 164 195 253 1% 58 30% 90 55%
Ireland NO NO NO - - - - -
Italy 12 240 6 037 5981 19% -56 -1% -6 259 -51%
Latvia NO NO NO - - - - -
Lithuania NO NO NO - - - - -
Luxembourg NO NO NO - - - - -
Malta NO NO NO - - - - -
Netherlands 633 593 604 2% 11 2% -29 -5%
Poland 4 030 2014 2 065 7% 51 3% -1 966 -49%
Portugal 62 NO NO - - - -62 -100%
Romania NO NO 1 0% 1 100% 1 100%
Slovakia 1319 1142 1210 4% 68 6% -109 -8%
Slovenia 37 NO NO - - - -37 -100%
Spain 1 847 629 273 1% -356 -57% -1 575 -85%
Sweden 300 352 377 1% 25 7% 76 25%
United Kingdom 2344 1264 1233 4% -31 -2% -1112 -47%
EU-28 92 356 32 231 31 361 100% -871 -3% -60 995 -66%0
Iceland NO NO 0 0% 0 0% - -
EU-28 + ISL 92 356 32 231 31 361 100% -871 -3%| -60 995 -66%

Abbreviations explained in the Chapter ‘Units and abbreviations’.
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Solid fuels have fallen steadily to less than half of the 1990-level. The decline in emissions
(see Figure 3.27) in Germany is mainly due to a large decline in lignite production in the
1990s. Lignite use decreased strongly in the new German L&nder 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 largest
emitters in 2014 were Germany, the Czech Republic and Italy, jointly responsible for 67% of
all EU-28 + ISL emissions.

Figure 3.27 1Alc Manufacture of Solid Fuels and Other Energy Industries, Solid Fuels: Emission trend and
share for CO2
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Figure 3.28 shows the relevant implied emission factors for solid fuels. The EU-28 + ISL
implied emission factor is relatively stable and amounted to 96.9 t/TJ in 2014.

This increase is mainly due to a decline in the German share in EU-28 + ISL emissions and a
parallel increase in the share of Italy, which has a significantly higher implied emission factor.
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.

The increased IEF of France is explained by the use of blast furnace gas and the use of a
national specific CO, (268 t/GJ). The mix of different fuels and the variation of their energy
consumptions between years explain the variation of the related CO; IEF.

Figure 3.28 1Alc Manufacture of Solid Fuels and Other Energy Industries, Solid Fuels: Implied Emission
Factors for CO2

IEF, 1A1c Solid Fuels CO2 - EU-28+ISL

120

4
100 *%»

80

-
= 60
-
=
40
20
0 ; ; ; ; ; ; ;
O 94 N MO S I O~ WO O d N M T WO O~ VKW O A N M <
QDO DD DO OO0 0 0 0 0 0 00 d A oA A o
O OO 00000000000 O O 0O 0 O 0O 0O 0 0O O OO o o o o
i T I B B I B B O I o A o A N I o N I o A N A N I N I SV A oV oV I SV SV A SV A o |
IEF, 1A1c Solid Fuels CO2
250
200
150
bar]
'_
=
=

50

AUT
BEL
BGR
HRV
CYP
CZE
DNM
EST
FIN
FRK
DEU
GRC
HUN
IRL
ITA
LVA
LTU
LUX
MLT
NLD
POL
PRT
ROU
SVK
SVN
ESP
SWE
GBR
ISL

B1990 O2014

147



3.2.2 Manufacturing industries and construction (CRF Source Category
1A2)

Category 1A2 includes emissions from combustion of fuels in manufacturing industries and
construction including fuel use of non-public electricity and heat generation (auto producers).
According to the guidelines, emissions from fuel combustion in coke oven plants are reported
under 1Alc. Austria reports emissions from onsite coke ovens of integrated iron and steel
plants under category 1A2a. Some MS report emissions of blast furnace and coke oven gas
combustion under categories 1Ala public electricity and heat production or 1A4 other sectors
and some MS are reporting emissions from refinery gas under 1A2. Emissions from category
1A2 are specified by the sum of subsectors that correspond to the International Standard
Industrial Classification of All Economic Activities (ISIC, see listing below). Emissions from
transport used by industry are reported under category 1A3 Transport. Most MS report
emissions arising from off-road and other mobile machinery used in industry (e.g.
construction machinery) under category 1A2g. Emissions from non-energy 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 the correspondence of 1A2 sub categories and ISIC Rev
3.1 codes:

e 1A2alronand Steel: ISIC Group 271 and Class 2731.

e 1A 2b Non-Ferrous Metals: ISIC Group 272 and Class 2732.

e 1 A 2c Chemicals: ISIC Division 24.

e 1A 2d Pulp, Paper and Print: ISIC Divisions 21 and 22

e 1A 2eFood Processing, Beverages and Tobacco: ISIC Divisions 15 and 16.

e 1 A2 fNon-metallic Minerals: ISIC Division 26

e 1 A2 g Other manufacturing industries: ISIC Divisions 17 to 20, 25, 28 to 37 and 45.

In 2014 category 1A2 contributed to 492.593 kt CO; equivalents of which 98.8% CO,, 0.9%
N-O and 0.3% CHa.

Figure 3.29 shows the emission trends within source category 1A2, which is dominated by
CO; from 1A2g Other contributing by 32% and 1A2a Iron and steel contributing by 21%.
Some Member States do not allocate emissions to all sub-categories under 1A2, which is
one reason for 1A2g being the largest sub-category within 1A2 source category.

Croatia reports total 1A2 emissions under category 1A2g in the period from 1990 to 2000
due to lack of detailed data in the national energy balance. Greece reports emissions which
should be reported in category 1A2g under category 1A2f for the whole time series. Germany
reports some fuels of subcategories 1A2a-1A2e as confidential (Notation key ‘C’) or included
elsewhere (Notation key ‘IE’) and reports the specific emissions and activity data under
1A2g.
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Figure 3.29 1A2 Manufacturing Industries and Construction: Total and CO2 emission trends
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Table 3.1 summarises information by Member State on GHG emission trends and CO:;
emissions from 1A2 Manufacturing Industries and Construction.
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Table 3.18

CO2 emissions

1A2 Manufacturing Industries and Construction: Member States’ contributions to total GHG and

GHG emissions | GHG emissions | CO2 emissions | CO2 emissions
Member State in 1990 in 2014 in 1990 in 2014
(kt CO2 (kt CO2 (kt) (kt)
equivalents) equivalents)

Austria 9 892 10 543 9 813 10 401
Belgium 23 236 13 286 23 084 13 147
Bulgaria 17 928 2778 17 828 2742
Croatia 5529 2 554 5 502 2 544
Cyprus 515 703 512 700
Czech Republic 51224 10 038 50 930 9 953
Denmark 5517 4234 5449 4177
Estonia 2 489 703 2 480 695
Finland 13 657 8 502 13 472 8 350
France 85 995 59 961 85 255 59 482
Germany 186 681 119 707 185 089 118 683
Greece 9 404 5475 9 338 5 397
Hungary 13 650 4244 13 584 4179
Ireland 3962 4 328 3943 4 305
Italy 86 175 52 038 84 535 50 789
Latvia 3 898 725 3884 689
Lithuania 5 755 1109 5739 1 099
Luxembourg 6 307 1091 6 288 1080
Malta 23 33 23 33
Netherlands 32 439 24 226 32 329 24 126
Poland 43 135 30 010 42 852 29 725
Portugal 9772 7 698 9633 7 557
Romania 74 624 13771 74 478 13 698
Slovakia 15 890 7 290 15 827 7 235
Slovenia 3150 1648 3119 1626
Spain 44 502 40 402 44 147 39 693
Sweden 11 404 7 825 11 145 7 615
United Kingdom 97 433 57 670 96 244 56 716
EU-28 864 184 492 593 856 520 486 436
Iceland 202 25 202 25
EU-28 + ISL 864 387 492 618 856 722 486 436

Abbreviations explained in the Chapter ‘Units and abbreviations’.

CO; emissions from 1A2 Manufacturing Industries and Construction is the fourth largest
sector in the EU-28+ISL accounting for 11% of total GHG emissions in 2014. Between 1990
and 2014, CO; emissions from manufacturing industries declined by 43%. The emissions
from this key source are caused by fossil fuel consumption in manufacturing industries and
construction, which was 33% below 1990 levels in 2014. A shift from solid and liquid fuels to
mainly natural gas took place and an increase of biomass by 95% and other fossil fuels has
been recorded.

Between 1990 and 2014, Germany and Romania show by far the largest emission reductions
in absolute terms, followed by the United Kingdom, the Czech Republic, Italy and France.
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Only Austria, Cyprus, Ireland and Malta report emission increases. The main reason for the
large decline in Germany was the restructuring of the industry and efficiency improvements
after German reunification. The main reasons for the large decline in the Czech Republic
were the loss of markets and the energy saving behavior 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 decrease of United Kingdom was mainly due to a strong reduction of liquid
and solid fuel consumption among all sectors. The decline of emissions in Italy started in
2009 with due to the effects of the economic recession. In 2010 and 2011 production levels
have been restored for the iron and steel and pulp and paper sectors while the other sectors
still continue to suffer from the economic crisis. In 2013 a further drop is noted for the iron
and steel industry also due to environmental constraints of the main integrated iron and steel
plant in Italy, located in Taranto, which had to reduce its steel production level.

Between 2013 and 2014 GHG emissions decreased by 2% with category 1A2g Other
showing the strongest absolute decrease of — 5 835 kt CO, from all sub categories.

Table 3.19 provides information on Member States recalculations in CO. from 1A2
Manufacturing Industries for 1990 and 2013 and main explanations for the largest
recalculations in absolute terms. The largest recalculations in 2013 were due to Spain, the
Netherlands, Italy, France and Germany. The reason for year 2013 revisions are mostly
changes in activity data/revised energy balances.

Table 3.19: 1A2 Manufacturing Industries and Construction: Recalculations in CO2 for 1990 and 2013 (difference
between latest submission and previous submission in Gg of CO2 equivalents and percent)

1990 2013 . )
Main explanations
Gg Percent | Gg Percent
Austria 10.4 0.1 -110.6 -1.0 revised energy balance
See chapter 3.2.7.5 in NIR. Revision of energy balance.
IPCC 2006 guidelines are used since the 2015 submission
. instead of the IPCC 1996 guidelines in previous
Bel 13. A . . L )
elgum 3.0 0 3.0 0.0 submissions. Reallocation of natural gas from 2B1 to 1A2.
Revised allocation of some plants (moved to 1Ala).
Revised allocation of emissions between 1A2 and IPPU.
See chapter 3.3.11.1.1 in NIR. Revision of the energy
balance (coke oven coke). Mainly revision of the iron and
Bulgaria -1105.2 -5.8 -332.0 -10.7 steel sector. Revised methodology concerning Iron & Steel
sector in order to remove the double counting with the IP
sector.
Croatia 0.0 0.0 0.0 0.0
h .2.4.5in NIR. i f pul
Cyprus 00 00 21 0.4 See c _apter 3 5 m Separate reportmg 0 pu p and
paper industries. Revised residual fuel oil consumption.
. updated activity data (mainly natural gas), .Explanation
Czech Republic | 0.0 0.0 92.5 0.8 . .
provided in NIR sub chapters.
Denmark 00 00 a4 01 Seg ghapters 3.2.8 and 9.1.1 in NIR. Revision of energy
statistics.
Estonia 0.6 0.0 0.2 0.0 The emission factors for the category 1A2c were corrected.
Finland -24.6 -0.2 -168.7 -2.0 Revised fuel consumption data for construction machinery
France -205.6 02 1542.4 2.4 mise a jour du bilan énergétique national du SOeS (en
) ) ) ) particulier les produits pétroliers)
Revision of energy statistics. 1A2f, 1A2g: Changes in the
emission factors for other petroleum products and for diesel
-28. . -3812. -3.
Germany 8.5 0.0 38128 3.0 Fuel. 1A2f: Error correction in the areas of gaseous and
waste fuels.1A2g: correction of an error in the waste model.
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1990 2013 . )
Main explanations
Gg Percent | Gg Percent

Change of solid fuels NCVs.

Greece 0.0 0.0 0.0 0.0

Hungary 0.6 0.0 -159.7 -3.7 See chapter 3.2.6.5 in NIR. Revision of energy statistics..

Ireland 0.0 0.0 8.6 0.2 See chapter 3.2.5.5 in NIR. Revision of energy statistics.
Update of the carbon balance for the iron and steel sector

Italy 0.0 0.0 1312.4 27 for 2013 as a consequence of an error detected.
Precised amounts of anthracite and other biogas; excluded

Latvia -5.7 -0.1 -5.6 -0.7 amounts of coke in 1A2a sector (allocated to 2C1 sector)
recalculated waste amounts and emissions in 2013.

Lithuania 0.0 0.0 0.0 0.0

Luxembourg 06 00 1101 105 Revision of energy statistics. Updated methodology and EF
for off-road vehicles

Malta -36.6 -61.8 -32.6 -48.0 No specific explanation provided.

Netherlands 1322.8 4.3 1972.1 8.6 Revision of energy statistics

Poland 162.9 04 09 00 Revision of energy statistics. Coke reallocated from 1.A2.a
to2.C.1

Portugal -22.5 -0.2 -19.4 -0.3 No specific explanation provided.

Romania 0.0 0.0 0.0 0.0

Slovakia 0.0 0.0 -10.7 -0.2 Refinements in industrial waste incineration

Slovenia 0.0 0.0 0.1 0.0 Correction of AD (other fuels) in 1A2c Chemicals

Spain 9.4 00 17467 43 Actualizacion de algu.n.t’jato en 2013 y por la actualizacion
de los factores de emision
New emission source in this submission. Reallocations due
to classified data material; Minor revision of plant-specific
data; The model for estimating the fuel consumption and

Sweden -322.9 -2.8 -15.2 -0.2 emissions from Non-road mobile machinery (NRMM) has
been adjusted and updated in 2015; The amount of low
blended biodiesel used by NRMM was incorrectly allocated
in submission 2015.
The difference is mostly due to changes in 1A2gviii, 1A2gvii
and 1A2d.
1A2gviii - There was an increase in emissions from this
category. There were revisions to both activity data and
emission factors. Activity data revisions were mostly due to

Urnted 43.2 00 7001 12 revisions in national statistics. Revisions to emission factors

Kingdom occured for natural gas, coke, petroleum coke and coke
oven gas.
1A2gvii - Revision to activity data for industrial class of off-
road caused a decrease in emissions from this category.
1A2d - small increase in emissions caused by revisions to
both activity data and emission factors.

EU28 -532.7 -0.1 -261.0 -0.1

Iceland 0.1 0.1 6.1 14.2

EU28+ISL -532.6 -0.1 -254.8 -0.1

3221 Iron and Steel (1A2a)

This chapter provides information about emission trends, Member States contribution,
activity data and emission factors for category 1A2a on a fuel base. GHG emissions from
1A2a Iron and Steel accounted for 21% of 1A2 source category and 2.5% of total GHG
emissions in 2014.

Figure 3.30 shows the emission trend within the category 1A2a, which is mainly dominated
by CO; emissions from solid fuels. Between 1990 to 2014 total emissions decreased by 40%,
mainly due to improved efficiency of restructured iron and steel plants and ongoing
consequences of the economic crisis in 2009. The strong increase of 20% between 2009 and
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2010 correlates with crude steel production which was 25% higher in 2010. Between 2013
and 2014 emissions increased by 0.8% and crude steel production increased by 1.8%.
Between 1990 and 2014 emissions from solid fuels decreased by 37%, emissions from liquid
fuels by 80% and emissions from gaseous fuels decreased by 41%. Some Member States
report emissions from blast furnace gas under categories 1Ala or other sub-categories of
1A2 and even under 1A4a where it is used as a fuel in the respective industrial branches.
Emissions from onsite coke ovens of Austrian integrated iron and steel plants are fully
included in this category. Emissions from blast furnace and coke oven gas flaring without
energy recovery are partly reported under category 1Bl1lb. According to the IPCC 2006
Guidelines CO2 emissions from reductants should be reported under category 2.C.1 which
indicates that most of emissions from iron and steel production should be allocated to this
category. 23 MS are reporting CO, emissions under 2C1 in 2014. However, the share of
1A2a on total 1A2a plus 2C1 CO- emissions is mostly over 50% with a range between 14%
(Austria) to 89% (Italy). This indicates that not all MS are following the allocation-principle of
the new Guidelines yet.

A main driver of category 1A2a CO, emissions is crude steel production which decreased
from about 192 million tonnes in 1990 to 169 million tonnes in 2014 (www.worldsteel.org
statistics) as well as blast furnace production (BFI), which decreased from about 126 million
tonnes to 95 million tonnes in 2014 (www.worldsteel.org statistics).

Figure 3.30 1A2a Iron and Steel: CO2 emissions and activity data trends
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Between 1990 and 2014, CO; emissions from 1A2a Iron and Steel decreased by 40% (Table
3.20), mainly due to decreases in the Czech Republic, France, Poland, Italy, The United
Kingdom and Romania. Between 2013 and 2014 emissions increased by 0.8% with the
highest increase reported by France which also correlates to a increase in crude steel
production reported in category 2C1..
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Table 3.20

1A2a Iron and Steel: Member States’ contributions to CO2 emissions

CO2 emissions in kt share in Change 2013-2014 | Change 1990-2014
Member State EU-28+SL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 2 062 1853 1715 2% -138 -7% -347 -17%
Belgium 5 662 1 050 1088 1% 39 4% -4 573 -81%
Bulgaria 2 706 99 117 0% 18 19% -2 588 -96%
Croatia NO,IE 58 51 0% -8 -13% 51 100%
Cyprus NO,IE NO,IE NO,IE - - - - -
Czech Republic 14 861 2843 2131 2% -712 -25% -12 729 -86%
Denmark 107 71 83 0% 12 17% -24 -22%
Estonia 3 NO NO - - - -3 -100%
Finland 2 499 2154 2331 2% 177 8% -167 -1%
France 22 395 13 935 15 144 14% 1209 9% -7 251 -32%
Germany 35 269 33112 33 834 32% 722 2% -1 435 -4%
Greece 447 173 148 0% -25 -14% -299 -67%
Hungary 2 365 205 183 0% -22 -11% -2 182 -92%
Ireland 16 NO NO - - - -16 -100%
Italy 17 225 11 361 11 041 11% -320 -3% -6 184 -36%
Latvia 389 33 1 0% -32 -98% -388 -100%
Lithuania NO NO NO - - - - -
Luxembourg 5 407 329 271 0% -59 -18% -5 137 -95%
Malta IE IE IE - - - - -
Netherlands 3376 3702 3597 3% -105 -3% 221 %
Poland 16 230 5819 5675 5% -144 -2% -10 555 -65%
Portugal 1211 143 142 0% -1 0% -1 069 -88%
Romania 8 793 2 703 2 546 2% -157 -6% -6 247 -71%
Slovakia 2 682 3174 3189 3% 15 0% 507 19%
Slovenia 421 202 196 0% -5 -3% -225 -53%
Spain 8 247 4917 4 933 5% 16 0% -3313 -40%
Sweden 1705 1261 1267 1% 6 0% -438 -26%
United Kingdom 21 562 14 612 14 939 14% 327 2% -6 623 -31%
EU-28 175 640 103 810| 104624 100%) 814 1%| -71016 -40%
Iceland 0 1 1 0% 0 17% 1 161%
EU-28 + ISL 175 640 103 811 104 625 100% 814 1% -71 015 -40%

Notes: From 1990 to 2000 Croatia includes emissions under 1.A.2.g. Cyprus reports an

and a ‘NO’ for all other fuels. Malta includes emissions under 1.A.2.g.

Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A2a Iron and Steel - Liquid Fuels (COy)

‘IE’ for liquid fuels (included in 1A2b)

In 2014 CO; from liquid fuels had a share of 2% within this category compared to 5% in
1990. Between 1990 and 2014 emissions decreased by 80% (Table 3.21). Significant
absolute decreases have been achieved in Belgium, France, Germany, Poland and Spain.
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Table 3.21

1A2a Iron and Steel, liquid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt ESUE;?-IQL Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 76 10 6 0% -3 -35% -70 -92% - -
Belgium 885 36 25 1% -10 -29% -859 -97% T1,T3 D,PS
Bulgaria 37 NO NO - - - -37 -100% NA NA
Croatia IE 16 6 0% -11 -66% 6 100% T1 D
Cyprus IE IE IE - - - - - NA NA
Czech Republic 427 19 NO - -19 -100% -427 -100% NA NA
Denmark 7 1 0 0% -1 -79% -7 -96% T1,T2 CS,D
Estonia NO NO NO - - - - - NA NA
Finland 305 253 282 16% 29 12% -23 -8% T3 CS
France 1277 184 156 9% -29 -15% -1121 -88% - -
Germany 916 22 18 1% -4 -16% -897 -98% CS CS
Greece 447 75 85 5% 10 13% -362 -81% T2 PS
Hungary 417 3 3 0% 0 0% -414 -99% T1 D
Ireland 16 NO NO - - - -16 -100% NA NA
Italy 156 215 199 11% -16 -7% 43 28% T2 CS
Latvia 93 NO NO - - - -93 -100% NA NA
Lithuania NO NO NO - - - - - NA NA
Luxembourg 48 1 1 0% 0 -16% -47 -98% T1,T2 CSs,D
Malta IE IE IE - - - - - NA NA
Netherlands 19 14 13 1% -1 -10% -6 -32% T2 CS,D
Poland 864 6 16 1% 10 160% -848 -98% T1 D
Portugal 167 5 4 0% 0 -2% -163 -97% T2 CR,D,PS
Romania NO 13 13 1% 0 -1% 13 100% T2 CS
Slovakia 164 1 1 0% 0 6% -163 -99% T2 CS
Slovenia 54 5 4 0% -1 -18% -50 -92% T1 D
Spain 1052 77 114 7% 37 48% -938 -89% T2 CS,PS
Sweden 856 812 741 42% -72 -9% -115 -13% T2,T3 CS,PS
United Kingdom 462 62 69 4% 6 10% -393 -85% T2 CS
EU-28 8 748 1832 1757 100% -75 -4% -6 991 -80%)

Iceland 0 1 1 0% 0 17% 1 161% T1 D
EU-28 + ISL 8 748 1833 1758 100% -75 -4% -6 990 -80%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.31 and Figure 3.32 shows CO, emissions and implied emission factors as well as
the share of the Member States with the highest contributions. Liquid fuel consumption
decreased by 78% between 1990 and 2014. The CO. implied emission factor for liquid fuels
was 69.7 t/TJ in 2014.
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Figure 3.31 1A2a Iron and Steel, Liquid fuels: Emission trend and share for CO2
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Figure 3.32: 1A2a Iron and Steel, Liquid fuels: Overview of outliers of Implied Emission Factors for CO2 (in t/TJ)
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1A2a Iron and Steel - Solid Fuels (COy)

In 2014, CO; from solid fuels had a share of 80% within this category and 77% in 1990.
Between 1990 and 2014 the emissions decreased by 37% (Table 3.22). Between 1990 and
2014 the Czech Republic, Belgium, Poland, Spain, France, Italy, Luxembourg and the United
Kingdom showed major decreases. Between 2013 to 2014 France and Germany show a
significant increase while the Czech Republic shows a significant decrease.

Table 3.22  1A2a Iron and Steel, solid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Esurj;gilg'l_ Change 20132014 | Change 1990-2014 Vethod Emission
MG SR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 1335 482 353 0% -129 -27% -982 -714% - -
Belgium 3284 27 52 0% 25 94% -3 232 -98% T3 PS
Bulgaria 1631 NO NO - - - -1 631 -100% NA NA
Croatia IE 12 12 0% 0 -1% 12 100% T1 D
Cyprus NO NO NO - - - - - NA NA
Czech Republic 13 709 2 254 1642 2% -612 -27% -12 066 -88% T2 CS,D
Denmark 5 0 0 0% 0 14% -5 -99% T1 D
Estonia 3 NO NO - - - -3 -100% NA NA
Finland 2 084 1789 1929 2% 140 8% -155 -7% T3 CS,PS
France 19 016 12 051 13 366 16% 1315 11% -5 650 -30% - -
Germany 29912 29 807 30561 36% 754 3% 649 2% CS CS
Greece NO NO NO - - - - - NA NA
Hungary 625 74 85 0% 11 15% -540 -86% T1,T2 CS,D
Ireland NO NO NO - - - - - NA NA
Italy 12 793 7 208 6 985 8% -223 -3% -5 808 -45% T2 CSs
Latvia NO 3 NO - -3 -100% - - NA NA
Lithuania NO NO NO - - NA NA
Luxembourg 4 959 NO NO - - - -4 959 -100% NA NA
Malta IE IE IE - - - - - NA NA
Netherlands 2 690 3028 2 945 3% -83 -3% 255 9% T2 CS
Poland 11 817 4901 4 756 6% -145 -3% -7 061 -60% T1,T2 CS,D
Portugal 1041 23 27 0% 4 17% -1 014 -97% T2 CR,D,PS
Romania 2132 1487 1202 1% -285 -19% -930 -44% T1,T2 CS,D
Slovakia 2 296 3002 3031 4% 30 1% 735 32% T2 CS
Slovenia 57 27 29 0% 2 8% -28 -49% T1 D
Spain 6 419 3 447 3408 4% -40 -1% -3 011 -47% T2 CS,PS
Sweden 849 449 526 1% 77 17% -323 -38% T2,T3 CS,PS
United Kingdom 18 637 13 427 13732 16% 305 2% -4 905 -26% T2 CSs
EU-28 135 295 83 498 84 643 100% 1144 1%) -50 653 -37%)

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 135 295 83 498 84 643 100% 1144 1% -50 653 -37%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.33 and Figure 3.34 shows CO, emissions and implied emission factors for EU-
28+ISL and the Member States as well as the share of the Member States with the highest
contributions. In 2014 the largest emitters are France, Germany, and the UK; together they
cause 68% of the CO, emissions from solid fuels in 1A2a. Solid fuel combustion decreased
by 42% between 1990 and 2014. The high variation of the IEFs across MS is due to usage of
derived coal gases which have significant lower (coke oven gas) or higher carbon content
(blast furnace gas) than coal. The CO; implied emission factor for solid fuels was 138.6 t/TJ
in 2014.
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Figure 3.33 1A2a Iron and Steel, solid fuels: Emission trend and share for CO2
1.A.2.a Solid Fuels - Iron and Steel: CO2
Trend in the EU28
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Figure 3.34: 1A2a Iron and Steel, Solid fuels: Overview of outliers of Implied Emission Factors for COz (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper

and lower bench) are illustrated.

If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A2a Iron and Steel - Gaseous Fuels (COy)

In 2014 CO, from gaseous fuels had a share of 17% within source category 1A2a. Between
1990 and 2014 the emissions decreased by 41% (Table 3.23). Due to confidential reasons
Sweden reports emissions from gaseous fuels under liquid fuels.

Table 3.23  1A2a Iron and Steel, gaseous fuels: Member States’ contributions to CO2 emissions
CO2 emissions in kt Sharein | nge 20132014 | Change 1990-2014 -
EU-28+ISL Method Emission
M 9Ey SETR emissions applied factor
1990 2013 2014 in2014 | ktCO2 % kt CO2 %

Austria 650 1361 1355 7% -6 0% 706 109% - -
Belgium 1493 987 1007 6% 20 2% -486 -33% T1,T3 D,PS
Bulgaria 1037 99 117 1% 18 19% -920 -89% T2 CS
Croatia IE 30 33 0% 3 11% 33 100% T1 D
Cyprus NO NO NO - - - - - NA NA
Czech Republic 724 569 489 3% -81 -14% -236 -33% T2 CS
Denmark 926 69 83 0% 13 19% -13 -14% T3 [
Estonia NO NO NO - - - - - NA NA
Finland 110 113 121 1% 8 7% 11 10% T3 cs
France 2089 1 660 1585 9% -75 5% 504 -24% - -
Germany 4 442 3283 3255 18% -28 -1% -1 186 27% cs cs
Greece NO 98 63 0% -34 -35% 63 100% T2 cs
Hungary 1324 128 95 1% -33 -26% -1 229 -93% T1 D
Ireland NO NO NO - - - - - NA NA
Italy 4276 3939 3857 21% -82 2% -419 -10% T2 cs
Latvia 234 30 1 0% -29 -98% -234 -100% T2 cs
Lithuania NO NO NO - - - - - NA NA
Luxembourg 400 328 270 1% -59 -18% -131 -33% T2 cs
Malta IE IE IE - - - - - NA NA
Netherlands 667 660 639 4% 21 -3% 28 -4% T2 cs
Poland 2965 911 903 5% -8 -1% -2 062 -70% T1 D
Portugal NO 115 110 1% -4 -4% 110 100% T2 CR,D,PS
Romania 6 661 1201 1328 7% 127 11% -5 333 -80% T2 cs
Slovakia 221 171 156 1% -15 -9% -65 -29% T2 cs
Slovenia 310 169 163 1% -6 -4% -147 -A7% T2 cs
Spain 776 1393 1411 8% 19 1% 636 82% T2 cs
Sweden IE C C - - - - T2 CS
United Kingdom 2463 1123 1138 6% 15 1% -1325 -54% T2 cs
EU-28 30936| 18437 18179 100% -257 -1%|  -12 757 -41%|

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 30936] 18437| 18179 100% -257 -1%|  -12 757 -419%)

Malta includes emissions under 1A2g
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.35 and Figure 3.36 shows CO, emissions and implied emission factors for EU-
28+ISL and the Member States as well as the share of the Member States with the highest
contributions. The largest emissions are reported by France, Germany, Italy and Spain which
contribute 56% to CO2 emissions from gaseous fuels in 1A2a. Gaseous fuel consumption in
the EU-28 decreased by 42% between 1990 and 2014. The CO.-implied emission factor for
gaseous fuels was 56.2 t/TJ in 2014.
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Figure 3.35 1A2a Iron and Steel, Gaseous fuels: Emission trend and share for CO2

1.A.2.a Gaseous Fuels - Iron and Steel; CO2
Trend in the EU28
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Figure 3.36: 1A2a Iron and Steel, Gaseous fuels: Overview of outliers of Implied Emission Factors for CO2 (in

tTJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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3.2.2.2 Non Ferrous Metals (1A2b)

In this chapter information is provided about emission trends, Member States contribution
and activity data for category 1A2b by fuels. CO, emissions from 1A2b Non-Ferrous Metals
accounted for 1.9% of 1A2 source category and 0.2% of total GHG emissions in 2014.

Figure 3.37 shows the emission trend within the category 1A2b, which is in 2014 mainly
dominated by CO, emissions from liquid and gaseous fuels. The share of solid fuels
emissions decreased from 52% in 1990 to 19% in 2014. In 2014 total GHG emissions were
46% below 1990 level. Increasing emissions were reported for CO, from gaseous fuels
(+48%) while CO2 emissions from all other fossil fuels decreased.

Figure 3.37 1A2b Non ferrous Metals: CO2 emissions and activity data trends
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CO:; emissions from 1A2b were 46% below 1990 levels in 2014. In absolute terms, France
,Germany, Slovakia and the United Kingdom reported the highest decreases, while Ireland
and Italy reported substantial increases in this period (Table 3.24).
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Table 3.24

1A2b Non ferrous Metals: Member States’ contributions to CO2 emissions

CO2 emissions in kt share in Change 2013-2014 | Change 1990-2014
Member State EU-28+SL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 132 260 265 3% 5 2% 134 101%
Belgium 629 433 392 4% -42 -10% -237 -38%
Bulgaria 438 326 341 4% 15 4% -97 -22%
Croatia NO,IE 20 17 0% -2 -12% 17 100%
Cyprus 5 NO 3 0% 3 100% -2 -38%
Czech Republic 102 120 96 1% -24 -20% -6 -6%
Denmark 11 0 0 0% 0 -28% -11 -100%
Estonia NO 2 2 0% 0 -7% 2 100%
Finland 337 98 92 1% -6 -6% -245 -73%
France 2473 1054 774 8% -280 -27% -1 700 -69%
Germany 1377 117 90 1% -27 -23% -1 287 -93%
Greece 582 772 623 7% -149 -19% 41 7%
Hungary 242 172 170 2% -2 -1% -72 -30%
Ireland 809 1437 1442 15% 4 0% 633 78%
Italy 748 1121 1070 11% -51 -5% 322 43%
Latvia NO 7 4 0% -4 -47% 4 100%
Lithuania NO NO NO - - - - -
Luxembourg 28 50 49 1% -1 -2% 21 74%
Malta IE IE IE - - - - -
Netherlands 216 158 122 1% -36 -23% -94 -43%
Poland 1089 1129 1169 12% 40 4% 80 7%
Portugal IE IE IE - - - - -
Romania 79 NO,IE NO,IE - - - -79 -100%
Slovakia 1256 186 148 2% -38 -20% -1 108 -88%
Slovenia 439 95 96 1% 1 1% -343 -78%
Spain 1310 1598 1389 15% -209 -13% 79 6%
Sweden 128 92 94 1% 2 3% -33 -26%
United Kingdom 4779 930 911 10% -19 -2% -3 868 -81%
EU-28 17 207 10 179 9 360 100% -818 -8% -7 847 -46%
Iceland 14 12 11 0% -1 -11% -3 -19%
EU-28 + ISL 17 221 10 191 9371 100% -820 -8% -7 849 -46%
From 1990 to 2000 Croatia includes emissions under 1.A.2.g. Malta and Portugal include emissions under

1.A.2.g..Romania includes emissions under 1.A.2.a.

Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A2b Non-Ferrous Metals - Solid Fuels (COy)

In 2014 CO, from solid fuels had a share of 19% within source category 1A2b (compared to
52% in 1990). Between 1990 and 2014 the emissions decreased by 80% (Table 3.25).
Greece, Malta, Portugal and Romania reported emissions as ‘Included elsewhere’.
Substantial decreases between 1990 and 2014 were reported by France, Germany, Slovakia

and the United Kingdom.
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Table 3.25  1A2b Non ferrous Metals, solid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt ESUE;?-IQL Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 22 14 16 1% 2 17% -6 -28% - -
Belgium 147 86 73 4% -13 -15% -74 -50% T1 D
Bulgaria 215 207 226 13% 18 9% 11 5% T1,T2 CS,D
Croatia NO NO NO - - - - - NA NA
Cyprus NO NO NO - - - - - NA NA
Czech Republic 46 15 12 1% -3 -20% -34 -73% T2 CS,D
Denmark NO 0 0 0% 0 14% 0 100% T1 D
Estonia NO 2 2 0% 0 -12% 2 100% T2 CS
Finland 155 24 24 1% 1 2% -131 -84% T3 CS
France 1167 234 2 0% -232 -99% -1 165 -100% - -
Germany 1233 NA NA - - - -1233 -100% NA NA
Greece IE IE IE - - - - - NA NA
Hungary 9 NO NO - - - -9 -100% NA NA
Ireland 4 NO NO - - - -4 -100% NA NA
ltaly 172 9 9 0% 0 4% -163 -95% T2 CS
Latvia NO NO NO - - - - - NA NA
Lithuania NO NO NO - - - - - NA NA
Luxembourg NO NO NO - - - - - NA NA
Malta IE IE IE - - - - - NA NA
Netherlands 0 NO NO - - - 0 -100% NA NA
Poland 706 731 759 42% 28 4% 53 8% T1,T2 CS,D
Portugal IE IE IE - - - - - NA NA
Romania 79 IE IE - - - -79 -100% NA NA
Slovakia 798 108 70 4% -38 -35% -729 -91% T2 CS
Slovenia 154 5 5 0% 0 3% -149 -97% T1,T2 CS,D
Spain 185 90 95 5% 5 6% -89 -48% T2 CS
Sweden 7 NO NO - - - -7 -100% NA NA
United Kingdom 3818 532 506 28% -26 -5% -3 312 -87% T2 CS
EU-28 8918 2 056 1799 100% -257 -13% -7 118 -80%

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 8918 2 056 1799 100% -257 -13% -7 118 -80%

Portugal and Malta include emissions under 1A2g. Romania includes emissions under 1A2a.
Greece includes emissions in the Industrial processes sector (as non-energy use of fuels).

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.38 and Figure 3.39 shows CO, emissions and implied emission factors for EU-
28+ISL and the Member States as well as the share of the Member States with the highest
contributions. The largest emissions are reported by Belgium, Poland and the United
Kingdom; together they cause 83% of the CO, emissions from solid fuels in 2014.
Consumption of solid fuels decreased by 79% between 1990 and 2014. The strong decline in
2013 is mainly due to a high decrease reported by the United Kingdom. The CO.-implied
emission factor for solid fuels was 96 t/TJ in 2014.
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Figure 3.38 1A2b Non ferrous Metals, solid fuels: Emission trend and share for CO2
1.A.2.b Solid Fuels - Non-Ferrous Metals; CO2
Trend in the EU28
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Figure 3.39: 1A2b Non ferrous Metals, solid fuels: Overview of outliers of Implied Emission Factors for CO2 (in

tUTd)

120 Mean value
———————— \
7
4 \
r \ - = = Upper bench
110 N 2T=-"T=--"" Sl S
- - = Lower bench
100
.. === |PCC lower default value
,‘ -r-i\___,_, PR
® o ‘ T==TN
) PY N e m = ——
90 T e === IPCC upper default value
1 [}
' o © o ©® ¢
. ! ® .%o
~em———- = NLD
80
- SWE
70
® GBR
60 e POL
¢ SVK
O 4 N M < 1 © I~ 0 OO O d N M g I © N~ 0 0O O 4 N M <
D OO OO DO O O 0O 0O O 0O 0O O O W oH A d o
O O O O O O O O O O O O O O O O O O O O O O O O o
L I e B B T T B B I o o N A N e o e o N O e S & A oV A o A o VA oV A VR S VA oV

Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A2b Non-Ferrous Metals - Gaseous Fuels (COy)

In 2014 CO; from gaseous fuels had a share of 62% within source category 1A2b (compared
to 23% in 1990). Between 1990 and 2014 the emissions increased by 48% (Table 3.26).
Between 1990 and 2014 the highest absolute increases occurred in Ireland, Greece, Italy
and Spain. For confidentiality reasons Germany reports emissions in 1A2g.

Table 3.26  1A2b Non ferrous Metals, Gaseous fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Estﬁgz;qul_ Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 75 223 230 4% 7 3% 155 207% - -
Belgium 261 297 278 5% -18 -6% 18 7% T1 D
Bulgaria 23 55 66 1% 12 21% 43 184% T2 CS
Croatia IE 2 2 0% 1 37% 2 100% T1 D
Cyprus NO NO NO - - - - - NA NA
Czech Republic 53 104 84 1% -20 -19% 31 58% T2 CS
Denmark 7 NO NO - - - -7 -100% NA NA
Estonia NO NO NO - - - - - NA NA
Finland NO 3 3 0% 0 -7% 3 100% T3 CS
France 871 766 735 13% -30 -4% -136 -16% - -
Germany C C C - - - - - CS CS
Greece NO 754 595 10% -159 -21% 595 100% T2 CS
Hungary 87 172 167 3% -5 -3% 80 92% T1 D
Ireland 39 1135 1302 22% 167 15% 1264 3276% T2 CS
Italy 558 963 927 16% -36 -4% 370 66% T2 CS
Latvia NO 7 4 0% -4 -47% 4 100% T2 CS
Lithuania NO NO NO - - - - - NA NA
Luxembourg 13 50 49 1% -1 -2% 36 268% T2 CS
Malta IE IE IE - - - - - NA NA
Netherlands 213 152 122 2% -30 -20% -91 -43% T2 CS
Poland 258 376 390 7% 14 4% 132 51% T1 D
Portugal IE IE IE - - - - - NA NA
Romania IE IE IE - - - - - NA NA
Slovakia 435 68 65 1% -3 -4% -369 -85% T2 CS
Slovenia 164 64 65 1% 1 2% -98 -60% T2 CS
Spain 71 312 364 6% 51 16% 292 409% T2 CS
Sweden 10 14 14 0% 0 0% 4 36% T2 CS
United Kingdom 819 395 402 7% 7 2% -418 -51% T2 CS
EU-28 3958 5912 5 866 100% -46 -1% 1908 48%)

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 3958 5912 5 866 100% -46 -1%)| 1908 48%

Portugal and Malta include emissions under 1A2g Romania includes emissions under 1.A.2.a.Germany reported
emissions under 1A2g other (unspecified industrial power plants) because of confidential data.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.40 and Figure 3.39 shows CO. emissions and implied emission factors for EU-
28+ISL and the Member States as well as the share of the Member States with the highest
contributions. The largest emissions are reported by France, Ireland and Italy; together they
cause around 50% of the CO, emissions in 2014 from gaseous fuels in 1A2b. Consumption
of gaseous fuels rose by 47% between 1990 and 2014. The jump in 2006 is mainly due to
Ireland which reports a high increase in 2006 and Spain which reports a high decrease in
2005. The CO»-implied emission factor for gaseous fuels was 56.4 t/TJ in 2014.
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Figure 3.40 1A2b Non ferrous Metals, Gaseous fuels: Activity Data and Implied Emission Factors for CO2

1.A.2.b Gaseous Fuels - Non-Ferrous Metals: CO2
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Figure 3.41: 1A2b Non ferrous Metals, Gaseous fuels: Overview of outliers of Implied Emission Factors for CO2
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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3.2.2.3 Chemicals (1A2c)

In this chapter information about emission trends, Member States contribution and activity
data for category 1A2c on a fuel base. CO; emissions from 1A2c Chemicals accounted for
14.7% of 1A2 category and 2% of total GHG emissions in 2014.

Figure 3.42 shows the emission trend of category 1A2c, which is mainly dominated by CO;
emissions from liquid and gaseous fuels. Total emissions decreased by 39%, mainly due to
decreases in emissions from liquid (-53%) and gaseous (-32%) fuels.

Figure 3.42 1A2c Chemicals: Total and CO2 emission and activity trends
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Between 1990 and 2014, CO; emissions from 1A2c Chemicals decreased by 39% in the EU-
28+ISL (Table 3.27), mainly due to decreases in Italy, Romania, the Netherlands and the
United Kingdom; Poland and Spain reported substantial emission increases in this period.
Between 2013 and 2014 emissions decreased substantially in Spain, Poland and the
Netherlands while emissions from lItaly increased substantially.
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Table 3.27  1A2c Chemicals: Member States’ contributions to CO2 emissions

CO2 emissions in kt share in Change 2013-2014 | Change 1990-2014
Member State EU-28+SL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 892 1873 1879 3% 6 0% 988 111%
Belgium 4786 3423 3117 4% -306 -9% -1 669 -35%
Bulgaria 966 248 219 0% -30 -12% =747 -17%
Croatia NO,IE 253 312 0% 59 23% 312 100%
Cyprus 2 3 6 0% 3 100% 4 190%
Czech Republic 2 996 1782 1586 2% -196 -11% -1 410 -47%
Denmark 290 332 335 0% 3 1% 45 16%
Estonia 800 91 15 0% -75 -83% -785 -98%
Finland 1245 737 730 1% -7 -1% -516 -41%
France 19 512 17 256 16 985 24% -271 -2% -2 526 -13%
Germany NA,IE NA,IE NA,IE - - - - -
Greece 808 343 357 0% 14 4% -451 -56%
Hungary 1541 494 432 1% -61 -12% -1 108 -12%
Ireland 410 261 255 0% -6 -2% -155 -38%
Italy 19 263 8 188 8 401 12% 213 3% -10 862 -56%
Latvia 300 32 29 0% -3 -9% -272 -90%
Lithuania 400 152 168 0% 17 11% -232 -58%
Luxembourg 170 176 141 0% -35 -20% -28 -17%
Malta IE IE IE - - - - -
Netherlands 17 306 12 444 11 959 17% -484 -4% -5 346 -31%
Poland 4 020 7 146 6 546 9% -600 -8% 2 526 63%
Portugal 1476 1038 1160 2% 122 12% -316 -21%
Romania 19 124 2976 2911 4% -65 -2% -16 213 -85%
Slovakia 2 624 554 502 1% -52 -9% -2122 -81%
Slovenia 209 78 75 0% -3 -4% -135 -64%
Spain 5252 8710 7 806 11% -904 -10% 2554 49%
Sweden 1149 1261 1174 2% -87 -T1% 25 2%
United Kingdom 12 135 5252 4 926 7% -326 -6% -7 209 -59%
EU-28 117 675 75 103 72 027 100%) -3 076 -4%| -45648 -39%
Iceland 7 NO NO - - - - -
EU-28 + ISL 117 682 75 103 72 027 100% -3 076 -4% -45 648 -39%

Emissions of Germany and Malta are included in 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A2c Chemicals - Liquid Fuels (CO>)

In 2014, CO; from liquid fuels had a share of 27% within source category 1A2c (compared to
34% in 1990). Between 1990 and 2014 CO, emissions decreased by 53% (Table 3.28).
Several Member States reported decreasing CO. emissions from this source category with
Italy and the United Kingdom showing the highest reduction in absolute terms. Germany
includes emissions under 1A2g.
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Table 3.28

1A2c Chemicals, Liquid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Estﬁgz;qul_ Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 93 122 83 0% -40 -33% -10 -11% - -
Belgium 1852 204 146 1% -58 -28% -1 705 -92% T1 D
Bulgaria 857 38 35 0% -3 -8% -821 -96% T1 D
Croatia IE 6 6 0% 0 5% 6 100% T1 D
Cyprus 2 3 6 0% 3 100% 4 190% T1 D
Czech Republic 175 3 3 0% 0 0% -172 -98% T1 D
Denmark 188 15 16 0% 1 6% -172 -92% T1,T2 CS,D
Estonia 13 7 7 0% 0 5% -5 -42% T1,T2 CS,D
Finland 731 694 690 4% -3 0% -41 -6% T3 CS
France 7 560 5429 4 916 26% -512 -9% -2 643 -35% - -
Germany IE IE IE - - - - - NA NA
Greece 639 38 72 0% 34 92% -567 -89% T2 CS
Hungary 380 22 6 0% -16 -72% -374 -98% T1 D
Ireland 131 87 74 0% -14 -15% -57 -44% T2 CS
ltaly 11 004 2015 2 340 12% 325 16% -8 664 -79% T2 CS
Latvia 277 9 10 0% 2 18% -267 -96% T2 CS
Lithuania 69 2 2 0% 0 0% -67 -98% T2 CS
Luxembourg 112 17 14 0% -3 -16% -98 -87% T1,T2 CSs,D
Malta IE IE IE - - - - - NA NA
Netherlands 6 522 6 641 6 956 36% 315 5% 434 7% T2 CS,D
Poland 306 1376 1155 6% -222 -16% 848 277% T1 D
Portugal 1373 363 637 3% 273 75% -737 -54% T2 CR,D
Romania NO 621 680 4% 58 9% 680 100% T1,T2 D
Slovakia 51 9 6 0% -3 -31% -45 -88% T2 CS
Slovenia 32 20 18 0% -2 -10% -14 -43% T1 D
Spain 2788 195 186 1% -9 -5% -2 602 -93% T2 CS
Sweden 867 1055 1 000 5% -56 -5% 133 15% T2 CS
United Kingdom 4 450 140 148 1% 9 6% -4 302 -97% T2 CS
EU-28 40 471 19 132 19 214 100% 82 0% -21 257 -53%j

Iceland 7 NO NO - - - - - NA NA
EU-28 + ISL 40 479 19 132 19 214 100% 82 0% -21 257 -53%)

Emissions of Germany and Malta are included in 1A2g

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.43 and Figure 3.43 shows CO; emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
contributions are reported by France, the Netherlands and Italy; together they cause around
74% of the CO, emissions from liquid fuels in 1A2c. Liquid fuel combustion in decreased by
46% between 1990 and 2014. The decline in 1999 is due to the strong decrease reported by
Italy. The CO2-implied emission factor for liquid fuels was 63.8 t/TJ in 2014. Lower implied
emissions factors are associated with a high share of refinery gas used within this sector.
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Figure 3.43 1A2c Chemicals, Liquid fuels: Emission trend and share for CO2
1.A.2.¢c Liquid Fuels - Chemicals: CO2
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Share In year t-2 (2014)
. EU28
Other 5.5%
g FR 25 6%
-,
o R NL 36.2%
S e T 12.2%
® = ES 1.0%
= G 0.8%
w PL £.0%
PT 3.3%
SE 5.2%
BE 0 8%
RO 3.5%
Q=Y D ERFDODOCE " NNYTWLD-DVDDO ~—NNON B » - 30 OO
3338358888588 85s¢c¢2¢5 I s €1 LU o5 0/ AP o
—_ e rmrrrrsrssrsrNNNNAOAGANANAAOONN S zered o g 1C o2z aro ez iyvnd, The
Arer 20 repacdrg COUNMIZ Wi S0 ore urpsd 0
Year Sk
L R R L L L L Ll L b L R el L B L L AR TR R L WA - T CRITIDO DI IA-C NN IASII0NNIME Tany ki S N0

Figure 3.44: 1A2c Chemicals, Liquid fuels: Overview of outliers of Implied Emission Factors for CO2 (in t/TJ)
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1A2c Chemicals - Solid Fuels (COy)

In 2014, solid fuels had a share of 13% within source category 1A2c (compared to 12% in
1990). Between 1990 and 2014 CO, emissions decreased by 37% (Table 3.29). In absolute
terms the Czech Republic, Slovakia and the United Kingdom reported a significant decrease
during this period while Poland reported a significant increase. Germany and Malta include
emissions from this source category in source category 1A2g. For confidentiality reasons
Sweden includes emissions from peat together with solid fuels.

Table 3.29  1A2c Chemicals, Solid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Estﬁgz;qul_ Change 2013-2014 | Change 19902014 | . Emission
RIS S emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 106 84 123 1% 39 47% 17 16% - -
Belgium 402 3 3 0% 0 -8% -399 -99% T1 D
Bulgaria 79 NO NO - - - -79 -100% NA NA
Croatia NO NO NO - - - - - NA NA
Cyprus NO NO NO - - - - - NA NA
Czech Republic 2 487 1051 841 9% -210 -20% -1 647 -66% T2 CS,D
Denmark 7 3 3 0% 0 14% -3 -48% T1 D
Estonia 621 NO NO - - - -621 -100% NA NA
Finland 214 NO NO - - - -214 -100% NA NA
France 1765 1777 1741 19% -36 -2% -24 -1% - -
Germany IE IE IE - - - - - NA NA
Greece 169 NO NO - - - -169 -100% NA NA
Hungary 96 3 NO - -3 -100% -96 -100% NA NA
Ireland 72 NO NO - - - -72 -100% NA NA
ltaly 489 9 17 0% 8 95% -472 -97% T2 CS
Latvia NO NO NO - - - - - NA NA
Lithuania NO NO NO - - - - - NA NA
Luxembourg NO NO NO - - - - - NA NA
Malta IE IE IE - - NA NA
Netherlands 1087 NO NO - - - -1 087 -100% NA NA
Poland 1027 4789 4 423 48% -366 -8% 3 396 331% T1,T2 CS,D
Portugal 40 51 2 0% -49 -95% -37 -94% T2 CR,D
Romania 625 353 323 4% -30 -8% -302 -48% T1,T2 CS,D
Slovakia 1584 64 59 1% -5 -8% -1 525 -96% T2 CS
Slovenia 1 NO NO - - - -1 -100% NA NA
Spain 688 570 639 7% 68 12% -50 -1% T2 CS,PS
Sweden 127 31 29 0% -2 -1% -98 -77% T2 CS
United Kingdom 2 815 1202 960 10% -243 -20% -1 855 -66% T2 CS
EU-28 14 500 9 990 9 163 100% -827 -8% -5 337 -37%j

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 14 500 9 990 9 163 100% -827 -8% -5 337 -37%)

Emissions of Ger any and Malta are inlcuded in 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.45 and Figure 3.46 shows CO. emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Poland, the Czech Republic, France and the United Kingdom;
together they cause 87% of the CO, emissions from solid fuels in 1A2c. Solid fuel
combustion decreased by -35% between 1990 and 2014. The CO;-implied emission factor
for solid fuels was 94.8 t/TJ in 2014. The high implied emission factor for Estonia is due to
the use of oil shale generator gas which has a high carbon content.
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Figure 3.45 1A2c Chemicals, Solid fuels: Emission trend and share for CO2
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Figure 3.46: 1A2c Chemicals, Solid fuels: Overview of outliers of Implied Emission Factors for CO2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A2c Chemicals — Gaseous Fuels (COy)

In 2014, CO, from gaseous fuels had a share of 53% within source category 1A2c
(compared to 48% in 1990). Between 1990 and 2014, CO, emissions decreased by 32%
(Table 3.30). Between 1990 and 2014 Italy, the Netherlands and Romania reported
substantial decreases while the highest increases occurred in Spain and Austria. Germany
and Malta includes emissions from this source category in source category 1A2g.

Table 3.30 1A2c Chemicals, gaseous fuels: Member States’ contributions to CO2

CO2 emissions in kt Esurj;gilg'l_ Change 20132014 | Change 1990-2014 Vethod Emission
MG SR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 519 1403 1448 4% 45 3% 929 179% - -
Belgium 2532 3207 2953 8% -254 -8% 421 17% T1,73 D,PS
Bulgaria 30 210 183 0% -27 -13% 153 507% T2 CS
Croatia IE 248 306 1% 59 24% 306 100% T1 D
Cyprus NO NO NO - - - - - NA NA
Czech Republic 334 728 743 2% 15 2% 409 122% T2 CS
Denmark 96 314 316 1% 1 0% 220 230% T3 CS
Estonia 167 84 8 0% -76 -90% -158 -95% T2 CS
Finland 99 31 26 0% 5 -15% 73 -73% T3 [
France 7014 6 205 5824 15% -381 -6% -1 190 -17% - -
Germany IE IE IE - - - - - NA NA
Greece NO 305 285 1% 21 7% 285 100% T2 cs
Hungary 1 065 469 426 1% -43 -9% -639 -60% T1 D
Ireland 207 174 181 0% 7 1% -26 -13% T2 CS
Italy 7 561 5 994 5 869 15% -125 2% -1 692 -22% T2 cs
Latvia 23 21 17 0% -4 -17% -6 -26% T2 CS
Lithuania 331 150 167 0% 17 11% -165 -50% T2 CS
Luxembourg 57 159 127 0% -32 -20% 70 121% T2 [
Malta IE IE IE - - - - - NA NA
Netherlands 9 696 5802 5003 13% -799 -14% -4 693 -48% T2 CS
Poland 297 824 813 2% -11 -1% 517 174% T1 D
Portugal NO 505 343 1% -162 -32% 343 100% T2 CR,D
Romania 18 499 1932 1841 5% -91 -5% -16 658 -90% T2 CS
Slovakia 989 481 437 1% -44 -9% -553 -56% T2 CS
Slovenia 176 58 57 0% -1 2% -119 -68% T2 [
Spain 1776 7944 6 981 18% -964 -12% 5 205 293% T2 CS
Sweden 155 174 145 0% -29 -17% -10 -6% T2 CS
United Kingdom 4870 3909 3818 10% -91 2% -1 052 -22% T2 [
EU-28 56 493 41 334 38 317 100% -3 017 -7% -18 175 -32%

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 56 493 41 334 38 317 100% -3017 -7% -18 175 -32%

Emissions of Germany and Malta are included in 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.47 and Figure 3.48 shows CO. emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by France, Italy, the Netherlands, Spain and the United Kingdom;
together they cause 72% of the CO, emissions from gaseous fuels in 1A2c. Gaseous fuel
consumption in the EU-28 decreased by 33% between 1990 and 2014. The COg-implied
emission factor for gaseous fuels was 56.3 t/TJ in 2014.
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Figure 3.47 1A2c Chemicals, Gaseous fuels: Emission trend and share for CO2
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Figure 3.48: 1A2c Chemicals, Gaseous fuels: Overview of outliers of Implied Emission Factors for COz2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A2c Chemicals - Other Fossil Fuels (COy)

In 2014, CO, from other fossil fuels had a share of 7% within source category 1A2c
(compared to 5% in 1990). Between 1990 and 2014, the emissions decreased by 11%
(Table 3.31). Most Member States reported emissions as ‘Not occurring’ or ‘Not applicable’,
Germany and Malta included emissions in 1A2g. The major absolute increase was reported
by France between 1990 and 2013 while Poland reports a significant decrease of emissions.
Italy reports gaseous fuels resulting from the petrochemical production processes under this
category.

Table 3.31  1A2c Chemicals, other fossil fuels: Member States’ contributions to CO>

CO2 emissions in kt ESUPE;IQL Change 2013-2014 | Change 1990-2014
Member State .
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 174 264 226 4% -38 -14% 52 30%
Belgium IE 8 14 0% 6 75% 14 100%
Bulgaria NO NO NO - - - - -
Croatia NO NO NO - - - - -
Cyprus NO NO NO - - - - -
Czech Republic NO NO NO - - - - -
Denmark NO NO NO - - - - -
Estonia NO NO NO - - - - -
Finland 11 12 13 0% 1 8% 2 24%
France 3174 3845 4 504 84% 658 17% 1330 42%
Germany IE IE IE - - - - -
Greece NO NO NO - - - - -
Hungary NO NO NO - - - - -
Ireland NO NO NO - - - - -
ltaly 208 171 175 3% 4 3% -33 -16%
Latvia NO NO NO - - - - -
Lithuania NO NO NO - - - - -
Luxembourg NO NO NO - - - - -
Malta IE IE IE - - - - -
Netherlands NO NO NO - - - - -
Poland 2 390 156 155 3% -1 -1% -2 235 -94%
Portugal 63 118 178 3% 60 50% 115 183%
Romania NO 70 67 1% -3 -4% 67 100%
Slovakia NO NO NO - - - - -
Slovenia 1 0 NO - 0 -100% -1 -100%
Spain NO NO NO - - - - -
Sweden IE C C - - - - -
United Kingdom NO NO NO - - - - -
EU-28 6 020 4 645 5332 100% 687 15% -687 -11%
Iceland NO NO NO - - - - -
EU-28 + ISL 6 020 4 645 5332 100% 687 15% -687 -11%

Emissions of Germany and Malta are included in 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.49 and Figure 3.50 shows CO, emissions and implied emission factor for EU-
28+ISL as well as the share of the Member States with the highest contributions. 84% of CO
emissions are reported by France; Other fuel consumption in the EU-28 increased by 21%
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between 1990 and 2014. The COz-implied emission factor for other fossil fuels was 53.2 t/TJ

in 2014.
Figure 3.49 1A2c Chemicals, Other fossil fuels: Emission trend and share for CO2
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Figure 3.50: 1A2c Chemicals, Other fossil fuels: Overview of outliers of Implied
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.

3.224 Pulp, Paper and Print (1A2d)

In this chapter information about emission trends, Member States contribution and activity
data is provided for category 1A2d by fuels. CO, emissions from 1A2d Pulp, Paper and Print
accounted for 5% of 1A2 source category and 0.6% of total GHG emissions in 2014.

Figure 3.51 shows the emission trend within the category 1A2d, which is mainly dominated
by CO. emissions from gaseous fuels. Total GHG emissions decreased by 30%. The share
of gaseous fuels is gradually increasing from 1990 to 2007 and slightly decreasing since the
year 2010. This sector includes a 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.

Figure 3.51 1A2d Pulp, Paper and Print: Total and COz emission trends
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Between 1990 and 2014, CO, emissions from 1A2d Pulp, Paper and Print decreased by 31%
(Table 3.32), mainly due to decreases in the Czech Republic, Finland, France, Sweden,
Slovakia and the UK. Between 2013 and 2014 emissions decreased by 6%. Between 1990
and 1999 Luxembourg reported emissions as included elsewhere and between 1990 to 2000
Croatia and from 1990 onwards Malta reported emissions as ‘Included elsewhere’.
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Table 3.32

1A2d Pulp, Paper and Print: Member States’ contributions to CO2 emissions

CO2 emissions in kt share in Change 2013-2014 | Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 2214 1479 1362 6% -117 -8% -851 -38%
Belgium 644 531 602 3% 70 13% -42 -1%
Bulgaria 16 123 113 0% -10 -8% 98 628%
Croatia NO,IE 113 137 1% 24 21% 137 100%
Cyprus 5 3 3 0% 0 4% -2 -35%
Czech Republic 2 285 463 413 2% -50 -11% -1 872 -82%
Denmark 342 151 143 1% -8 -5% -199 -58%
Estonia NO 4 4 0% -1 -15% 4 100%
Finland 5330 2 803 2721 11% -82 -3% -2 609 -49%
France 4 856 2 925 2 669 11% -256 -9% -2 187 -45%
Germany 4 8 7 0% -1 -8% 3 96%
Greece 306 138 133 1% -5 -4% -173 -56%
Hungary 84 193 196 1% 3 1% 112 134%
Ireland 28 16 15 0% -1 -6% -14 -48%
Italy 3077 4 263 4 146 17% -117 -3% 1 069 35%
Latvia 168 6 6 0% 0 2% -162 -97%
Lithuania 256 43 27 0% -17 -39% -229 -90%
Luxembourg NO,IE 12 10 0% -2 -15% 10 100%
Malta IE IE IE - - - - -
Netherlands 1 669 1 009 1 009 4% 0 0% -659 -40%
Poland 285 1 586 1595 7% 10 1% 1310 460%
Portugal 746 983 1001 4% 18 2% 255 34%
Romania NO 97 123 1% 26 27% 123 100%
Slovakia 2 329 426 480 2% 53 13% -1 850 -79%
Slovenia 380 334 324 1% -10 -3% -56 -15%
Spain 2 548 4708 3853 16% -855 -18% 1 305 51%
Sweden 2187 890 710 3% -180 -20% -1 477 -68%
United Kingdom 4612 2087 2 066 9% -20 -1% -2 546 -55%
EU-28 34 370 25 395 23 869 100%) -1 526 -6%| -10 501 -31%
Iceland NO NO NO - - - - -
EU-28 + ISL 34 370 25 395 23 869 100%)| -1 526 -6%| -10 501 -31%

Emissions of the Luxembourg, Croatia and Malta are included in 1A2g.

Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A2d Pulp, Paper and Print - Liquid (COy)

In 2014 CO; from liquid fuels had a share of 8% within source category 1A2d (compared to
33% in 1990). Between 1990 and 2014 the emissions decreased by 82% (Table 3.33).
Between 1990 and 2014 all Member States reported decreasing CO, emissions from this
source category except Luxembourg (emissions were IE in 1990) and Poland. The CO»-
implied emission factor for liquid fuels was 70.2 t/TJ in 2014.
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Table 3.33  1A2d Pulp, Paper and Print, Liquid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Estﬁgz;qul_ Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 853 47 43 2% -4 -9% -810 -95% - -
Belgium 235 99 85 4% -13 -13% -149 -64% T1 D
Bulgaria 16 6 12 1% 6 100% -3 -20% T1 D
Croatia IE 12 12 1% 0 1% 12 100% T1 D
Cyprus 5 3 3 0% 0 4% -2 -35% T1 D
Czech Republic 461 19 3 0% -16 -83% -458 -99% T1 CS,D
Denmark 83 2 0 0% -2 -96% -83 -100% T1,T2 CS,D
Estonia NO 1 1 0% 0 11% 1 100% T1,T2 CS,D
Finland 1138 304 302 15% -1 0% -835 -73% T3 CS
France 1677 141 112 5% -29 -21% -1 565 -93% - -
Germany IE IE IE - - - - - NA NA
Greece 302 82 67 3% -16 -19% -236 -78% T2 CS
Hungary 28 12 12 1% 0 0% -16 -56% T1 D
Ireland 28 9 8 0% -1 -14% -21 -73% T2 CS
Italy 1016 188 172 8% -16 -8% -844 -83% T2 CS
Latvia 16 NO 0 0% 0 100% -15 -97% T2 CS
Lithuania 69 0 0 0% 0 20% -68 -99% T2 CS
Luxembourg IE 0 0 0% 0 -16% 0 100% T2 CS
Malta IE IE IE - - - - - NA NA
Netherlands 2 NO NO - - - -2 -100% NA NA
Poland 105 143 117 6% -26 -18% 12 11% T1 D
Portugal 746 149 178 9% 29 19% -568 -76% T2 CR,D
Romania NO NO NO - - - - - NA NA
Slovakia 985 1 2 0% 0 32% -983 -100% T2 CS
Slovenia 98 4 3 0% -2 -35% -95 -97% T1 D
Spain 1227 235 322 16% 88 37% -905 -74% T2 CS,PS
Sweden 1786 786 580 28% -206 -26% -1 206 -68% T2 CS
United Kingdom 782 16 16 1% 0 2% -766 -98% T2 CS
EU-28 11 656 2 259 2051 100% -209 -9% -9 605 -82%)

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 11 656 2 259 2 051 100% -209 -9% -9 605 -82%)

Emissions of Germany and Malta are included in 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.52 and Figure 3.53 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
contributions are reported by Finland, Italy, Portugal, Spain and Sweden; together they
cause 76% of the CO, emissions from liquid fuels in 1A2d. Fuel consumption in the EU-28
decreased by 81% between 1990 and 2014. The implied CO, emission factors are mostly
within the range of the IPCC lower and upper limits. For the Netherlands the interannual
variation in the IEFs for liquid fuels is due to variable shares of derived gases and LPG. The
COz-implied emission factor for liquid fuels was 70.2 t/TJ in 2014.
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Figure 3.52

Emissions

1A2d Pulp, Paper and Print, Liquid fuels: Emission trend and share for CO2
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Figure 3.53: 1A2d Pulp, Paper and Print, Liquid fuels: Overview of outliers of Implied Emission Factors for CO2 (in
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper

and lower bench) are illustrated.

If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A2d Pulp, Paper and Print - Solid Fuels (CO,)

In 2014 CO, from solid fuels had a share of 11% within source category 1A2d (compared to
23% in 1990). Between 1990 and 2014 CO. emissions decreased by 67% (Table 3.34). Only
eleven of the EU-28+ISL Member States reported CO, emissions from this source category
in 2014. All Member States reported decreasing emissions except Poland and Bulgaria. For
confidentiality reasons Sweden reports emissions from peat and solid fuels together with
other solid fuels.

Table 3.34  1A2d Pulp, Paper and Print, solid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Estﬁgz;qul_ Change 2013-2014 | Change 19902014 | . Emission
M2 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 398 369 361 14% -8 -2% -37 -9% - -
Belgium 128 100 96 4% -4 -4% -31 -25% T1 D
Bulgaria NO 3 4 0% 1 23% 4 100% T1,T2 CS,D
Croatia NO NO NO - - - - - NA NA
Cyprus NO NO NO - - - - - NA NA
Czech Republic 1646 175 146 6% -30 -17% -1 500 -91% T2 CS,D
Denmark 125 NO NO - - - -125 -100% NA NA
Estonia NO NO NO - - - - - NA NA
Finland 1318 49 33 1% -16 -32% -1 284 -97% T3 CS
France 848 305 128 5% -177 -58% -719 -85% - -
Germany IE IE IE - - - - - NA NA
Greece 4 NO NO -4 -100% NA NA
Hungary 6 NO NO - - - -6 -100% NA NA
Ireland NO 0 0 0% 0 -100% 0 0% T2 CS
ltaly 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 IE IE IE - - - - - NA NA
Netherlands 8 NO NO - - - -8 -100% NA NA
Poland 174 1086 1068 41% -17 -2% 894 513% T1,T2 CS,D
Portugal NO NO NO - - - - - NA NA
Romania NO NO NO - - - - - NA NA
Slovakia 1142 235 319 12% 84 36% -823 -72% T2 CS
Slovenia 172 134 132 5% -3 -2% -40 -23% T3 PS
Spain 272 NO NO - - - -272 -100% NA NA
Sweden IE C C - - - - - T2 CS
United Kingdom 1708 308 341 13% 33 11% -1 366 -80% T2 CS
EU-28 7 956 2 766 2 630 100% -136 -5%) -5 326 -67%

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 7 956 2 766 2 630 100% -136 -5%) -5 326 -67%

Emissions of Germany and Malta are included in 1A2g. Sweden reports confidential data in other solid fuels.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.54 and Figure 3.55 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
contributions are reported by Austria, Slovakia, Poland and the United Kingdom; together
they cause around 79% of CO, emissions from solid fuels in 1A2d. Solid fuel consumption
decreased by 66% between 1990 and 2014. The CO.-implied emission factor for solid fuels
was 94.1 t/TJ in 2014.
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Figure 3.54 1A2d Pulp, Paper and Print, Solid fuels: Emission trend and share for CO2
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.

182



1A2d Pulp, Paper and Print - Gaseous Fuels (COy)

In 2014, CO, from gaseous fuels had a share of 72% within source category 1A2d
(compared to 38% in 1990). Between 1990 and 2014, the emissions increased by 33%
(Table 3.35). Germany and Malta include emissions in 1A2g.

Table 3.35  1A2d Pulp, Paper and Print, Gaseous fuels: Member States’ contributions to CO2 emissions
CO2 emissions in kt Sharein | nge 20132014 | Change 1990-2014 -
EU-28+ISL Method Emission
izl S emissions applied factor
1990 2013 2014 in2014 | ktCO2 % kt CO2 %

Austria 943 1041 935 5% -106 -10% 7 -1% - -
Belgium 282 240 312 2% 72 30% 30 11% T1 D
Bulgaria NO 113 97 1% -17 -15% 97 100% T2 CS
Croatia IE 102 126 1% 24 24% 126 100% T1 D
Cyprus NO NO NO - - - - - NA NA
Czech Republic 179 269 264 1% 5 2% 86 48% T2 CS
Denmark 134 149 143 1% -6 -4% 9 7% T3 [
Estonia NO 4 3 0% -1 -20% 3 100% T2 cs
Finland 1757 1398 1235 7% -163 -12% 522 -30% T3 cs
France 2331 2 461 2 364 13% -97 -4% 33 1% - -
Germany IE IE IE - - - - - NA NA
Greece NO 56 67 0% 11 19% 67 100% T2 cs
Hungary 50 181 183 1% 3 2% 133 267% T1 D
Ireland NO 7 7 0% 0 5% 7 100% T2 [
Italy 2 055 4076 3974 22% -101 2% 1919 93% T2 cs
Latvia 149 6 5 0% 0 5% -144 -96% T2 cs
Lithuania 187 43 26 0% -17 -39% -161 -86% T2 [
Luxembourg IE 12 10 0% 2 -15% 10 100% T2 cs
Malta IE IE IE - - - - - NA NA
Netherlands 1659 1009 1009 6% 0 0% -649 -39% T2 cs
Poland 6 352 392 2% 41 12% 387 6825% T1 D
Portugal NO 834 823 5% -11 -1% 823 100% T2 CR,D
Romania NO 97 123 1% 26 27% 123 100% T2 cs
Slovakia 203 128 131 1% 4 3% 71 -35% T2 cs
Slovenia 110 195 189 1% 5 3% 80 73% T2 cs
Spain 1050 4 474 3531 20% 943 -21% 2481 236% T2 cs
Sweden 66 a1 35 0% -7 -16% 31 -47% T2 [
United Kingdom 2122 1763 1709 10% 54 3% 413 -19% T2 cs
EU-28 13281 19048 17695 100% -1 353 7% 4414 33%)

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 13281| 19048 17695 100% -1353 7% 4414 33%)

Emissions of Germany and Malta are included in 1A2g.

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.56 and Figure 3.57 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Finland, France, Italy, Spain and the United Kingdom; together
they cause 73% of CO, emissions from gaseous fuels in 1A2d. Gaseous fuel consumption
rose by 32%between 1990 and 2014. The CO.-implied emission factor for gaseous fuels was
56.3 t/TJ in 2014.
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Figure 3.56 1A2d Pulp, Paper and Print, Gaseous fuels: Emission trend and share for CO2
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper

and lower bench) are illustrated.

If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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3.2.25 Food Processing, Beverages and Tobacco (1A2e)

In this chapter information about emission trends, Member States contribution and activity
data is provided for category 1A2e by fuels. GHG emissions from 1A2e Food Processing,
Beverages and Tobacco accounted for 7.6% of 1A2 source category and for 0.9% of total
GHG emissions in 2014.

Figure 3.58 shows the emission trend within the category 1A2e, which is dominated by CO,
emissions from gaseous fuels. Total GHG emissions decreased by 29% between 1990 and
2014. Emissions from gaseous fuels increased by 46%, whereas emissions from liquid and
solid fuels significantly decreased. The use of biomass is increasing continuously within this
category. For confidentiality reasons Sweden reports emissions from solid fuels together with
liquid fuels and also for confidentiality reasons Germany reports emissions from gaseous
fuels under 1A2g

Figure 3.58 1A2e Food Processing, Beverages and Tobacco: Total and CO2 emission trends
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Between 1990 and 2014, CO, emissions from 1A2e Food Processing, Beverages and
Tobacco decreased by 29% in the EU-28+ISL (Table 3.36). Between 2013 and 2014
emissions decreased by 4%. Emissions of Malta are included in 1A2g.
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Table 3.36

1A2e Food Processing, Beverages and Tobacco: Member States’ contributions to CO2 emissions

CO2 emissions in kt share in Change 2013-2014 | Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 870 933 911 2% -22 -2% 42 5%
Belgium 3023 2 256 2 208 6% -48 -2% -815 -27%
Bulgaria 454 289 256 1% -33 -11% -197 -43%
Croatia NO,IE 388 411 1% 23 6% 411 100%
Cyprus 73 40 59 0% 19 47% -14 -19%
Czech Republic 2988 988 994 3% 6 1% -1 994 -67%
Denmark 1 466 1168 1179 3% 11 1% -287 -20%
Estonia 457 5 5 0% 0 -3% -453 -99%
Finland 828 234 238 1% 4 2% -590 -71%
France 9014 8 207 7 025 19% -1182 -14% -1 989 -22%
Germany 2 016 165 164 0% -1 -1% -1 852 -92%
Greece 917 568 646 2% 77 14% -271 -30%
Hungary 2022 671 712 2% 41 6% -1 310 -65%
Ireland 1017 865 795 2% -69 -8% -222 -22%
Italy 3 857 3532 3476 9% -56 -2% -381 -10%
Latvia 1075 136 125 0% -10 -8% -950 -88%
Lithuania 677 280 248 1% -32 -11% -429 -63%
Luxembourg 8 14 12 0% -2 -15% 4 45%
Malta IE IE IE - - - - -
Netherlands 4 076 3277 3482 9% 205 6% -594 -15%
Poland 3734 4038 4123 11% 84 2% 389 10%
Portugal 822 819 781 2% -38 -5% -41 -5%
Romania 123 818 849 2% 30 4% 725 587%
Slovakia 1140 310 326 1% 17 5% -814 -71%
Slovenia 221 87 105 0% 19 21% -115 -52%
Spain 2 935 3280 2 889 8% -391 -12% -45 -2%
Sweden 948 455 437 1% -18 -4% -511 -54%
United Kingdom 7 651 4540 4 475 12% -65 -1% -3175 -42%
EU-28 52 413 38 366 36 933 100%) -1 432 -4%| -15 480 -30%
Iceland 128 36 13 0% -23 -64% -115 -90%
EU-28 + ISL 52 541 38 401 36 946 100%)| -1 455 -4%| -15595 -30%

Emissions of Malta are included in 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A2e Food Processing, Beverages and Tobacco - Liquid Fuels (COy)

In 2014 CO; from liquid fuels decreased to a share of 11% within source category 1A2e
(compared to 39% in 1990). Between 1990 and 2014 CO. emissions decreased by 80%
(Table 3.37). Between 1990 and 2014 all Member States showed a reduction of emissions
except for Poland. Emissions of Malta are included in 1A2g. For confidentiality reasons
Sweden reports emissions from peat and solid fuels together with liquid fuels.
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Table 3.37

1A2e Food Processing, Beverages and Tobacco, liquid fuels: Member States’ contributions to CO2

emissions
CO2 emissions in kt Sharein | nge 20132014 | Change 1990-2014 -
EU-28+ISL Method Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 345 186 157 4% -28 -15% -188 -54% - -
Belgium 1689 293 259 6% -34 -12% -1 430 -85% T1 D
Bulgaria 409 24 31 1% 6 26% -379 -92% T1 D
Croatia IE 63 31 1% -33 -52% 31 100% T1 D
Cyprus 73 40 59 1% 19 A7% -14 -19% T1 D
Czech Republic 472 12 12 0% 0 -1% -460 -97% T1 CS,D
Denmark 601 225 208 5% -17 -8% -393 -65% T1,T2 CS,D
Estonia 438 1 1 0% 1 62% -436 -100% T1,T2 CS,D
Finland 365 88 85 2% -2 -3% -280 -17% T3 CS
France 3580 942 560 14% -382 -41% -3020 -84% - -
Germany 908 13 10 0% -3 -24% -898 -99% CS CS
Greece 863 418 483 12% 66 16% -379 -44% T2 CS
Hungary 597 36 45 1% 9 25% -552 -92% T1 D
Ireland 433 406 345 8% -61 -15% -88 -20% T1,T2 CS,D
ltaly 1423 120 163 4% 42 35% -1 260 -89% T2 CS
Latvia 798 33 26 1% -7 -21% -772 -97% T1,T2 CS,D
Lithuania 174 37 38 1% 1 1% -137 -78% T2 CS
Luxembourg 4 2 2 0% 0 -16% -2 -57% T1,T2 CSs,D
Malta IE IE IE - - - - NA NA
Netherlands 232 NO NO - - - -232 -100% NA NA
Poland 231 283 252 6% -32 -11% 20 9% T1 D
Portugal 821 307 263 6% -44 -14% -558 -68% T2 CR,D
Romania NO 110 109 3% 0 0% 109 100% T1,T2 CS,D
Slovakia 359 1 0 0% 0 -20% -358 -100% T2 CS
Slovenia 146 31 28 1% -3 -9% -117 -81% T1 D
Spain 2198 349 437 11% 88 25% -1761 -80% T2 CS
Sweden 686 236 218 5% -19 -8% -469 -68% T2 CS
United Kingdom 2793 340 267 6% -73 -22% -2 526 -90% T2 CS
EU-28 20 638 4 598 4 089 100% -508 -11% -16 549 -80%)

Iceland 128 36 13 0% -23 -64% -115 -90% T1 D
EU-28 + ISL 20 766 4 634 4102 100% -531 -11% -16 664 -80%)

Emissions of Malta are included in 1A2g

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.59 and Figure 3.59 shows CO. emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by France, Spain, Greece and Ireland; together they cause 36% of
CO; emissions from liquid fuels in 1A2e. Fuel consumption decreased by 79% between 1990
and 2014. The CO,-implied emission factor for liquid fuels was 73.5 t/TJ in 2014.
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Figure 3.59 1A2e Food Processing, Beverages and Tobacco, Liquid fuels: Emission trend and share for CO2
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Trend in the EU28
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Figure 3.60: 1A2e Food Processing, Beverages and Tobacco, Liquid fuels: Overview of outliers of Implied
Emission Factors for CO2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A2e Food Processing Beverages and Tobacco - Solid Fuels (COy)

In 2014 solid fuels had a share of 7% within source category 1A2e (compared to 23% in
1990). Between 1990 and 2014 CO: emissions decreased by 64% (Table 3.38) and all
Member States reported decreasing CO. emissions from this source category. For
confidentiality reasons Sweden reports emissions from solid fuels together with liquid fuels.
Emissions of Malta are included in 1A2g.

Table 3.38  1A2e Food Processing, Beverages and Tobacco, Solid fuels: Member States’ contributions to CO2

emissions
CO2 emissions in kt Sharein | nge 20132014 | Change 1990-2014 -
EU-28+ISL Method Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 18 16 19 0% 3 19% 1 4% - -
Belgium 651 97 102 2% 5 5% -549 -84% T1 D
Bulgaria 33 10 4 0% -6 -60% -29 -87% T1,T2 CS,D
Croatia IE 70 74 2% 4 6% 74 100% T1 D
Cyprus NO NO NO - - - - - NA NA
Czech Republic 1789 201 192 4% -9 -4% -1 597 -89% T2 CS,D
Denmark 402 182 209 5% 27 15% -192 -48% T1 D
Estonia 5 0 0 0% 0 -51% -4 -98% T1,T2 CS,D
Finland 257 94 94 2% 0 0% -163 -63% T3 CS
France 1776 1132 550 13% -582 -51% -1 226 -69% - -
Germany 1108 152 154 4% 2 1% -954 -86% CS CS
Greece 54 5 6 0% 1 15% -48 -89% T2 PS
Hungary 185 10 9 0% -1 -6% -175 -95% T1,T2 CS,D
Ireland 292 82 84 2% 1 2% -208 -71% T2 CS
ltaly 88 49 22 1% -27 -55% -65 -74% T2 CS
Latvia 103 2 2 0% 0 -4% -101 -98% T1 D
Lithuania 33 11 12 0% 1 9% -21 -63% T2 CS
Luxembourg NO NO NO - - - - - NA NA
Malta IE IE IE - - - - - NA NA
Netherlands 227 75 97 2% 22 29% -131 -57% T2 CS
Poland 3392 2 382 2 464 56% 82 3% -929 -27% T1,T2 CS,D
Portugal 1 NO NO - - - -1 -100% NA NA
Romania 123 34 35 1% 1 4% -88 -72% T1 D
Slovakia 312 38 40 1% 1 4% -272 -87% T2 CS
Slovenia 9 NO NO - - - -9 -100% NA NA
Spain 92 32 33 1% 0 1% -60 -65% T2 CS
Sweden IE C C - - - - - T2 CS
United Kingdom 1254 163 187 4% 23 14% -1 067 -85% T2 CS
EU-28 12 203 4 839 4 388 100% -451 -9% -7 815 -64%)

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 12 203 4 839 4 388 100% -451 -9% -7 815 -64%)

Emissions of Malta are included in 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.61 and Figure 3.62 shows CO. emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Poland and France which contribute 67% of the CO, emissions
from solid fuels in 1A2e. Fuel consumption decreased by 53% between 1990 and 2014.The
COz-implied emission factor for solid fuels was 93.9 t/TJ in 2014.
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Figure 3.61
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Figure 3.62: 1A2e Food Processing, Beverages and Tobacco, Solid fuels: Overview of outliers of Implied
Emission Factors for CO2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.

1A2e Food Processing Beverages and Tobacco - Gaseous Fuels (COy)

In 2014 CO;, from gaseous fuels had a share of 76% within source category 1A2e (compared
to 37% in 1990). Between 1990 and 2014 CO; emissions increased by 46% (Table 3.39).
Between 1990 and 2014 most Member States reported increasing CO, emissions from this
source category. Major absolute increases occurred in Belgium, France, Poland and Spain.
For confidentiality reasons Germany reports emissions in 1A2g. Emissions of Malta are
included in 1A2g.
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Table 3.39

1A2e Food Processing, Beverages and Tobacco, gaseous fuels: Member States’ contributions to
CO:2 emissions and information on method applied and emission factor

CO2 emissions in kt ESUE;?-IQL Change 2013-2014 | Change 19902014 | Emission
RIS S emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 507 732 735 3% 3 0% 228 45% - -
Belgium 684 1 866 1847 7% -19 -1% 1163 170% T1,T3 D,PS
Bulgaria 11 254 222 1% -33 -13% 210 1838% T2 CS
Croatia IE 255 307 1% 52 20% 307 100% T1 D
Cyprus NO NO NO - - - - - NA NA
Czech Republic 727 775 790 3% 15 2% 63 9% T2 CS
Denmark 463 760 761 3% 2 0% 298 64% T3 CS
Estonia 15 4 3 0% -1 -17% -12 -80% T2 CS
Finland 67 15 14 0% -1 -7% -53 -79% T3 CS
France 3658 6124 5883 21% -241 -4% 2225 61% - -
Germany C C C - - - - - CS CS
Greece NO 146 157 1% 11 8% 157 100% T2 CS
Hungary 1239 625 658 2% 32 5% -582 -47% T1 D
Ireland 293 375 364 1% -11 -3% 71 24% T2 CS
ltaly 2 347 3 363 3291 12% -72 -2% 945 40% T2 CS
Latvia 174 98 95 0% -3 -3% -79 -46% T2 CS
Lithuania 469 231 197 1% -34 -15% -272 -58% T2 CS
Luxembourg 4 12 10 0% -2 -15% 6 162% T2 CS
Malta IE IE IE - - - - - NA NA
Netherlands 3617 3202 3385 12% 183 6% -232 -6% T2 CS
Poland 111 1373 1408 5% 35 3% 1297 1174% T1 D
Portugal NO 513 518 2% 6 1% 518 100% T2 CR,D
Romania NO 626 669 2% 44 7% 669 100% T2 CS
Slovakia 470 271 286 1% 15 6% -184 -39% T2 CS
Slovenia 65 56 77 0% 21 38% 12 18% T2 CS
Spain 644 2 898 2419 9% -479 -17% 1775 276% T2 CS
Sweden 254 218 219 1% 1 0% -35 -14% T2 CS
United Kingdom 3 605 4 037 4 022 14% -14 0% 418 12% T2 CS
EU-28 19 424 28 828 28 339 100% -489 -2%) 8 914 46%)

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 19 424 28 828 28 339 100% -489 -2%) 8 914 46%)

Emissions of Germany and Malta are included in 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.63 and Figure 3.64 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by France, Italy, the Netherlands, Spain and the United Kingdom;
together they cause about 67% of CO. emissions from gaseous fuels in 1A2e. Fuel
consumption rose by 48% between 1990 and 2014. The CO.-implied emission factor for
gaseous fuels was 56.4 t/TJ in 2014.
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Figure 3.63 1A2e Food Processing, Beverages and Tobacco, Gaseous fuels: Emission trend and share for CO2
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Figure 3.64: 1A2e Food Processing, Beverages and Tobacco, Gaseous fuels: Overview of outliers of Implied
Emission Factors for CO2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.

3.2.2.6 Non-metallic Minerals (1A2f)

In this chapter information about emission trends, Member States contribution and activity
data is provided for category 1A2f by fuels. GHG emissions from 1A2f Non-metallic Minerals
accounted for 17.1% for 1A2 source category and for 2% of total GHG emissions in 2014.

Figure 3.65 shows the emission trend within the category 1A2f, which is mainly dominated by
CO; emissions from liquid and gaseous fuels; the decrease from 2008 to 2009 by -18% was
due to a decline of production data (cement production decreased by 19%) in all Member
states. Between 1990 and 2014 total GHG emissions decreased by 37%, mainly due to
decreases in CO, emissions from solid (-68%) and liquid (-41%) fuels while CO, emissions
from other fossil fuels (non-renewable waste) increased by 839% and emissions of biomass
(renewable waste) increased by 88%.
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Figure 3.65 1A2f Non-metallic Minerals : Activity data and CO2 emission trends

Mt CO, equivalents

Emissions Trend 1A2f Activity Data Trend 1A2f

140 1800 000

1600 000 \V"M

120

1400 000

100
u-\‘ 2 1200000

80
1000 000
60 800 000
40 600 000

400 000

20

200 000

\
N
Mﬁ
) PR - o amiisooss

o o < o <] o o < (o] o) o o~ <
28§ 83 & 8 8 8 8 8 8 8 B
o 4 4 4 4 & & & N8 & & &« E 3 g 8 ¥ 8 93 88 e 9T
a O a6 O 6 © &6 & & & O O O
— i i — i o~ o~ o~ o~ o~ o~ o~ o~
== 1A2f Total GHG === CO2 Liquid Fuels
=== CO2 Solid Fuels ==¢==C02 Gaseous Fuels
CO2 Other Fuels CO2 Peat g AD 1A2f == AD Liquid Fuels
=== AD Solid Fuels === AD Gaseous Fuels

e CO2 Biomass === AD Other Fuels === AD Peat

e AD Biomass

Between 1990 and 2014, CO, emissions from 1A2f Non-metallic Minerals decreased by 37%
in the EU-28+ISL (Table 3.40), showing significant decreases for almost all Member States.
Malta includes emissions in category 1A2g. For reasons of confidentiality Sweden reports
emissions from biomass in 1A2g. Greece includes emissions from 1A2g under this category.
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Table 3.40

1A2f Non-metallic Minerals : Member States’ contributions to CO2 emissions

CO2 emissions in kt share in Change 2013-2014 | Change 1990-2014
Member State EU-28+SL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 1669 1552 1613 2% 61 4% -56 -3%
Belgium 5525 3 686 3 658 4% -28 -1% -1 867 -34%
Bulgaria 2 649 1245 1254 2% 9 1% -1 395 -53%
Croatia NO,IE 97 107 0% 11 11% 107 100%
Cyprus 380 415 584 1% 168 41% 204 54%
Czech Republic 4527 2270 2 252 3% -19 -1% -2 275 -50%
Denmark 1293 992 1049 1% 56 6% -244 -19%
Estonia 940 449 510 1% 61 14% -429 -46%
Finland 1 368 631 591 1% -40 -6% -777 -57%
France 14 959 9 851 8 828 11% -1 023 -10% -6 131 -41%
Germany 18 507 12 672 12 307 15% -365 -3% -6 201 -34%
Greece 6 278 3235 3490 4% 256 8% -2 788 -44%
Hungary 2 391 869 944 1% 75 9% -1 448 -61%
Ireland 934 915 1104 1% 190 21% 171 18%
Italy 21 225 13 563 14 106 17% 543 4% -7 119 -34%
Latvia 604 310 321 0% 11 3% -284 -47%
Lithuania 3211 602 527 1% -75 -13% -2 684 -84%
Luxembourg 537 344 390 0% 46 13% -147 -27%
Malta IE IE IE - - - - -
Netherlands 2334 1113 1145 1% 32 3% -1 189 -51%
Poland 10 433 7 250 7 897 9% 647 9% -2 535 -24%
Portugal 3211 2798 2974 4% 176 6% -238 -1%
Romania 278 1945 2 200 3% 255 13% 1921 690%
Slovakia 3236 1232 1 366 2% 134 11% -1 869 -58%
Slovenia 296 416 435 1% 18 4% 139 47%
Spain 15 920 9 293 9 800 12% 507 5% -6 119 -38%
Sweden 1826 1178 1313 2% 134 11% -513 -28%
United Kingdom 7 069 2 367 2433 3% 66 3% -4 636 -66%
EU-28 131 600 81 292 83 198 100%) 1905 2%| -48 403 -37%
Iceland 52 0 0 0% 0 -13% -52 -100%
EU-28 + ISL 131 653 81 293 83 198 100%)| 1 905 2%| -48 455 -37%

Malta includs emissions under 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A2f Other - Liquid Fuels (COy)

In 2014 CO; emissions from liquid fuels had a share of 32% within source category 1A2f
(compared to 34% in 1990). Between 1990 and 2014 CO. emissions decreased by 41%
(Table 3.41). Between 1990 and 2014 the highest absolute decreases were achieved by
France, ltaly, Lithuania and Spain. Romania is the only member states which reports a
significant increase in emissions from this source.
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Table 3.41  1A2f Non-metallic Minerals , liquid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt ESUE;?-IQL Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 510 169 157 1% -13 -8% -353 -69% - -
Belgium 1509 528 379 1% -148 -28% -1129 -75% T1,T3 D,PS
Bulgaria 666 470 417 2% -53 -11% -249 -37% T1 D
Croatia IE 1 4 0% 3 305% 4 100% T1 D
Cyprus 148 409 519 2% 110 27% 371 250% CS CS
Czech Republic 1029 40 33 0% -7 -18% -996 -97% T1 CS,D
Denmark 478 580 634 2% 54 9% 156 33% T1,T2 CS,D
Estonia 140 1 3 0% 2 133% -137 -98% T1,T2 CS,D
Finland 437 301 251 1% -49 -16% -185 -42% T3 CS
France 6 656 3762 3 195 12% -567 -15% -3 462 -52% - -
Germany 2 663 1167 703 3% -464 -40% -1 960 -74% CS CS
Greece 2914 2 885 3123 12% 238 8% 210 7% T2 PS
Hungary 488 325 266 1% -59 -18% -222 -45% T1,T2 CS,D
Ireland 312 505 581 2% 76 15% 269 86% T1,T2 CS,D
ltaly 11 367 6 635 7 113 27% 477 7% -4 254 -37% T2 CS
Latvia 274 22 20 0% -2 -7% -253 -93% T2 CS
Lithuania 2 750 14 15 0% 1 10% -2 735 -99% T2 CS
Luxembourg 23 2 4 0% 2 108% -19 -81% T2 CS
Malta IE IE IE - - - - - NA NA
Netherlands 504 29 37 0% 8 27% -468 -93% T2 CS
Poland 392 247 175 1% -73 -29% -217 -55% T1 D
Portugal 1281 1501 1663 6% 162 11% 382 30% T2,T3 CR,D,PS
Romania NO 799 1043 4% 244 30% 1043 100% T1,T2 CS,D
Slovakia 1219 202 222 1% 20 10% -997 -82% T2 CS
Slovenia 63 150 157 1% 6 4% 93 148% T1 D
Spain 8 366 4 929 5273 20% 344 7% -3092 -37% T2 CS,M
Sweden 625 432 365 1% -67 -15% -260 -42% T1,T2 CS
United Kingdom 127 170 115 0% -55 -32% -12 -10% T2 CS
EU-28 44 942 26 276 26 468 100% 192 1%) -18 474 -41%)

Iceland IE IE IE - - - - - NA NA
EU-28 + ISL 44 942 26 276 26 468 100% 192 1%) -18 474 -41%)

Malta and Sweden includes emissions under 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.66 and Figure 3.67 shows CO. emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by France, Greece, Spain and Italy; together they cause 71% of the
CO; emissions from liquid fuels in 1A2f. Fuel consumption decreased by 46% between 1990
and 2014. The COz-implied emission factor for liquid fuels was 90.5 t/TJ in 2014. The high
IEF is mainly due to the consumption of petrol coke in cement kilns.
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Figure 3.66 1A2f Non-metallic Minerals, liquid fuels: Emission trend and share for CO2

1.A.2.f Liquid Fuels - Non-metallic minerals: CO2
Trend in the EU28

Share In year t-2 (2014)
® Eu28
| | other  11.0%
9 T 26 9%
g ES 19.9%
S FR 12.1%
8 = GR 11.8%
g — DE 2.1%
w PT 6 3%
BE 1.4%
RC 3.9%
DK 2 4%
BG 1.6%
Q=YL ERFDODOC " NMNMNITWLDM-DVDIO NGV
OO OO OO0 0D000 ™™ ™ v v
OO TTON OO D000 000000C0CC O
B e X o o B~ R 0 < - R~ R = 0 = A o B o Y o B S UN:C e o,
Hrer a’.rvcad'n wrm'mhmvc mc'w:'n
Year Sk
L e I L RN 33 2L D TANCAIIINSIITACTL ITH0 DAL) Zanv ks S X

Figure 3.67: 1A2f Non-metallic Minerals, liquid fuels: Overview of outliers of Implied Emission Factors for COz (in
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A2f Non-metallic Minerals - Solid Fuels (CO)

In 2014 CO; from solid fuels had a share of 22% within source category 1A2f (compared to
44% in 1990). Between 1990 and 2014 CO; emissions decreased by 68% (Table 3.42).
Between 1990 and 2014 almost all Member States reported decreases of emissions; the
highest absolute decreases were reported by Germany, Poland, Spain and the UK. Between
2013 and 2014 emissions increased by 3%.

Table 3.42  1A2f Non-metallic Minerals, solid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Esurj;gilg'l_ Change 20132014 | Change 1990-2014 Vethod Emission
el SE emissions applied factor
1990 2013 2014 | o014 | KtCO2 % kt CO2 %

Austria 535 262 278 1% 17 6% 257 -48% - -
Belgium 2466 1582 1720 9% 139 9% 746 30% TLT3 D.PS
Bulgaria 298 273 279 1% 5 2% 19 7% TLT? CS.D
Croatia IE NO NO - - - - - NA NA
Cyprus 232 NO 9 0% o 100% 223 296% Ccs Ccs
Czech Republic 2 209 807 678 4% 129 16%| 1531 69% T2 CS.D
Denmark 574 141 144 1% 3 2% 430 75% TLT3 D.PS
Estonia 744 258 310 2% 52 20% 433 58% TLT2 CS.D
Finland 806 216 225 1% 9 4% 581 72% iE cs
France 4164] 2209|1838 10% 371 17%| 2326 56% ; ;
Germany 12053  4631] 4669 25% 38 1%| 7384 61% Ccs Ccs
Greece 3 364 211 230 1% 20 9%| 3134 93% 2 PS
Hungary 230 75 112 1% 36 48% 118 51% TLT2 D.PS
Ireland 489 243 340 2% 97 40% 149 -30% T2 Ccs
Italy 3947] 1041 1219 6% 178 17%| 2727 69% ™ Ccs
Latvia 16 123 119 1% 2 3% 102 622% T1 D
Lithuania 60 532 455 2% 77 15% 395 663% T2 Ccs
Luxembourg 312 157 170 1% 13 8% 143 46% 1 D
Malta E E E ; ; ; ; ; NA NA
Netherlands 346 126 148 1% 22 17% 198 57% T2 cs
Poland 8653| 2539 2888 15% 349 14%| 5764 67% TLT2 CS.D
Portugal 1919 1 0 0% 0 15%| 1918 ~100% 1273  CRD,PS
Romania 278 379 281 1% 99 26% 2 1% TLT2 Cs.D
Slovakia 1474 421 482 3% 60 14% 093 67% ™ cs
Slovenia 113 72 70 0% 2 3% 43 38% TLT3 D.PS
Spain 5126 145 126 1% 19 13%| 4999 “98% T2 Ccs
Sweden 1135 570 599 3% 29 5% 536 47% T2 Ccs
United Kingdom 6630 1349 1467 8% 118 9%| 5162 78% ™ cs
EU28 58175 18362| 18857 100% 495 3% 39318 689

Iceland 52 0 0 0% 0 13% 52 ~100% TL D
EU-28 + ISL 58227| 18362| 18857 100% 495 3% 39370 689

Malta and Sweden includes emissions under 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.68 and Figure 3.69 shows CO. emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Germany, Poland and France; together they cause about 50% of
the CO, emissions from solid fuels in 1A2f. Fuel consumption in the decreased by 67%
between 1990 and 2014. The COg-implied emission factor for solid fuels was 95.0 t/TJ in
2014. The low IEF of Portugal is due to inclusion of non energy use of coal in activity data.
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Figure 3.68

1A2f Non-metallic Minerals, solid fuels: Emission trend and share for CO2
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Trend in the EU28

Share In year t-2 (2014)

S0000
® Eu2

SN0 Other  21.3%

DE 24 8%

i 40000 L 15.3%
g - GB 7.8%
2 = 00 T 6.5%
i GR 1.2%
wi s FR 9 7%
ES 0.7%

BE 9.1%

10000 — c7 3 6%

PT 0.0%

o F 21k o

Q=YL ERFDODOC " NMNMNITWLDM-DVDIO NGV

DO TOO OO OO0 O0DODO0O0 ™y v™v v

OO TTON OO D000 000000C0CC O

- e m NN NANNANANNNANNNDNN SN S DI o
Arer 20 rccod'g wrm..mrm'rcm n
mr

Yeaar

L L L L L e o L L ] SHIENE2-U D SAMD AL DTS HIDI NN Sany ki S X

Figure 3.69: 1A2f Non-metallic Minerals, solid fuels: Overview of outliers of Implied Emission Factors for COz2 (in

tTd)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A2f Other - Gaseous Fuels (CO,)

In 2014 CO; from gaseous fuels had a share of 33% within source category 1A2f (compared
to 21% in 1990). Between 1990 and 2014, the emissions increased by 2% (Table 3.43).
Between 1990 and 2014 Hungary and Bulgaria showed the highest absolute decreases while
Germany, Poland and Spain showed the highest absolute increases.

Table 3.43  1A2f Non-metallic Minerals, gaseous fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Estﬁgz;qul_ Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 559 629 636 2% 7 1% 77 14% - -
Belgium 1364 1154 1175 4% 20 2% -190 -14% T1,T3 D,PS
Bulgaria 1684 502 558 2% 56 11% -1 126 -67% T2 CS
Croatia IE 96 103 0% 8 8% 103 100% T1 D
Cyprus NO NO NO - - - - - NA NA
Czech Republic 1289 1225 1239 4% 14 1% -50 -4% T2 CS
Denmark 241 176 179 1% 3 2% -62 -26% T3 CS
Estonia 46 40 31 0% -10 -24% -16 -34% T2 CS
Finland 126 61 57 0% -3 -6% -68 -54% T3 CS
France 3997 3731 3594 13% -137 -4% -403 -10% - -
Germany 3 265 4 538 4 299 15% -239 -5% 1033 32% CS CS
Greece NO 118 110 0% -8 -7% 110 100% T2 CS
Hungary 1673 388 449 2% 61 16% -1 224 -73% T1 D
Ireland 132 34 36 0% 2 5% -96 -73% T2 CS
ltaly 50911 5517 5401 19% -115 -2% -510 -9% T2 CS
Latvia 314 73 74 0% 1 2% -240 -76% T2 CS
Lithuania 383 52 53 0% 1 1% -330 -86% T2 CS
Luxembourg 201 133 164 1% 32 24% -37 -18% T2 CS
Malta IE IE IE - - - - - NA NA
Netherlands 1484 958 961 3% 2 0% -523 -35% T2 CS
Poland 1379 2 295 2293 8% -2 0% 914 66% T1 D
Portugal NO 1 060 1054 4% -5 -1% 1054 100% T2,T3 CR,D,PS
Romania NO 556 567 2% 11 2% 567 100% T2 CS
Slovakia 542 376 378 1% 2 0% -164 -30% T2 CS
Slovenia 115 146 140 1% -6 -4% 25 22% T2 CS
Spain 2 309 3773 3817 14% 45 1% 1509 65% T2 CS
Sweden 65 106 212 1% 106 101% 147 225% T1,T2 CS
United Kingdom 311 280 289 1% 9 3% -22 -71% T2 CS
EU-28 27 391 28 017 27 869 100% -147 -1% 479 2%)

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 27 391 28 017 27 869 100% -147 -1% 479 2%)

Malta and Sweden include emissions under 1A2g.
Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.70 and Figure 3.71 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Germany, Italy, Spain and the France; together they cause 61% of
the CO, emissions from gaseous fuels in 1A2f. Fuel combustion increased by 1% between
1990 and 2014. The CO-implied emission factor for gaseous fuels was 56.3 t/TJ in 2014.
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Figure 3.70 1A2f Non-metallic Minerals, gaseous fuels: Emission trend and share for CO2
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Figure 3.71: 1A2f Non-metallic Minerals, gaseous fuels: Overview of outliers of Implied Emission Factors for CO2
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper

and lower bench) are illustrated.

If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A2f Other — Other Fossil Fuels (COy)

In 2014 CO: from other fossil fuels had a share of 12% within source category 1A2f
(compared to 1% in 1990). Between 1990 and 2014, the emissions increased by 839%
(Table 3.44). Between 1990 and 2014 Germany and Poland showed the highest absolute
increases. Most member states report emissions from industrial waste (co-) incineration and
particularly incineration of municipal waste (e.g. Spain) under this category, especially from
cement kilns. Examples of industrial wastes are: waste tyres, waste oil/lubricants, solvents,
plastics waste and paper waste.

Table 3.44  1A2f Non-metallic Minerals, other fossil fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt ESUPE;IQL Change 2013-2014 | Change 1990-2014
Member State -
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 66 492 542 5% 50 10% 477 728%
Belgium 186 422 384 4% -39 -9% 198 106%
Bulgaria NO NO NO - - - - -
Croatia NO NO NO - - - - -
Cyprus NO 6 56 1% 49 766% 56 100%
Czech Republic NO 197 302 3% 104 53% 302 100%
Denmark NO 96 91 1% -5 -5% 91 100%
Estonia NO 149 166 2% 17 11% 166 100%
Finland NO 54 58 1% 4 8% 58 100%
France 141 149 201 2% 52 35% 61 43%
Germany 526 2 337 2 636 26% 299 13% 2110 402%
Greece NO 21 26 0% 6 27% 26 100%
Hungary NO 80 116 1% 37 46% 116 100%
Ireland NO 133 147 1% 14 11% 147 100%
ltaly NO 370 372 4% 2 1% 372 100%
Latvia NO 93 108 1% 15 16% 108 100%
Lithuania NO NO NO - - - - -
Luxembourg NO 53 52 1% -1 -2% 52 100%
Malta IE IE IE - - - - -
Netherlands NO NO NO - - - - -
Poland 10 2 169 2542 25% 373 17% 2532 26039%
Portugal 12 237 256 3% 19 8% 244 2018%
Romania NO 211 309 3% 99 47% 309 100%
Slovakia NO 232 285 3% 52 23% 285 100%
Slovenia 5 48 68 1% 20 42% 64 1362%
Spain 120 446 583 6% 137 31% 464 388%
Sweden IE 71 136 1% 65 92% 136 100%
United Kingdom 1 568 562 6% -6 -1% 561| 52180%
EU-28 1 065 8 634 10 000 100% 1 366 16% 8 935 839%
Iceland NO NO NO - - - - -
EU-28 + ISL 1 065 8 634 10 000 100% 1 366 16% 8 935 839%

Figure 3.72 and Figure 3.73 shows CO; emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Germany and Poland; they cause 52% of the CO, emissions from
other fossil fuels in 1A2f. The CO»-implied emission factor for other fossil fuels was 79.9 t/TJ
in 2014.
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Figure 3.72  1A2f Non-metallic Minerals, other fossil fuels: Emission trend and share for CO2
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Figure 3.73  1A2f Non-metallic Minerals, other fossil fuels: Overview of outliers of Implied Emission Factors for
COz(int/TJ)
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and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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3.2.21 Other (1A2g)

In this chapter information about emission trends, Member States contribution and activity
data is provided for category 1A2g by fuels. GHG emissions from 1A2g Other accounted for
32.4% for 1A2 source category and for 4% of total GHG emissions in 2014.

This category includes emissions from stationary combustion but also may include emissions
from mobile sources (e.g. construction machinery). Some Member States use this category
to report emissions which cannot be allocated to the categories 1A2a to 1A2f due to lack of
detailed data, e.g. IEA data provides fuel consumption of Industrial Auto-producers
(Electricity, CHP, Heat) for total industry only. Some Member States are reporting/hiding
confidential data under this category. The following Table 3.45 presents 1A2g GHG
emissions and the share of mobile machinery (off road vehicles) by Member State. Only 14
Member States are reporting emissions from off road vehicles separately.
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Table 3.45: 1A2g Other: CO2, CH4 and N20 emissions

Member Emissions
State CO2 CH4 N20

AUT g. Other 2 654 0.157 0.296
1.A.2.g.vii Off-road vehicles and other machinery 1099 0.024 0.164

BEL g. Other 2082 0.176 0.060]
1.A.2.g.vii Off-road vehicles and other machinery 522 0.095 0.049

BGR g. Other . 442 0.117 0.040
1.A.2.g.vii Off-road vehicles and other machinery 65 0.004 0.025

HRV g. Other 1507 0.128 0.019
1.A.2.g.vii Off-road vehicles and other machinery 367 0.015 0.003,

cYP g. Other 44 0.002 0.000
1.A.2.g.vii Off-road vehicles and other machinery

CZE g. Other 2480 0.336 0.046]
1.A.2.g.vii Off-road vehicles and other machinery

DNM g. Other _ 1389 0.111 0.089
1.A.2.g.vii Off-road vehicles and other machinery 1021 0.033 0.044

EST g. Other 159 0.010 0.002,
1.A.2.g.vii Off-road vehicles and other machinery

FIN g. Other 1647 0.511 0.047
1.A.2.g.vii Off-road vehicles and other machinery 1212 0.097 0.021]

FRK g. Other 8058 0.642 0.800
1.A.2.g.vii Off-road vehicles and other machinery

DEU g. Other 72282 6.666 1.774
1.A.2.g.vii Off-road vehicles and other machinery 2825 0.064 0.117,

GRC g. Other IE IE IE]
1.A.2.g.vii Off-road vehicles and other machinery IE IE IE]

HUN g. Other 1542 0.103 0.167|
1.A.2.g.vii Off-road vehicles and other machinery 414 0.023 0.157,

IRL g. Other . 694 0.152 0.020
1.A.2.g.vii Off-road vehicles and other machinery

ITA g. Other 8548 0.265 1.239
1.A.2.g.vii Off-road vehicles and other machinery

LVA g. Other 204 0.447 0.060
1.A.2.g.vii Off-road vehicles and other machinery 3 0.003 0.000,

LTU g. Other . 129 0.069 0.009
1.A.2.g.vii Off-road vehicles and other machinery IE IE IE]

LUX g. Other 206 0.031 0.021]
1.A.2.g.vii Off-road vehicles and other machinery 119 0.002 0.017,

N g. Other 33 0.001 0.000
1.A.2.g.vii Off-road vehicles and other machinery

NLD g. Other 2810 0.534 0.106)
1.A.2.g.vii Off-road vehicles and other machinery 1348 0.049 0.060,

POL g. Other 2719 0.902 0.122
1.A.2.g.vii Off-road vehicles and other machinery

PRT g. Other 1499 0.096 0.039
1.A.2.g.vii Off-road vehicles and other machinery IE IE IE]

ROU g. Other 5069 0.447 0.062
1.A.2.g.vii Off-road vehicles and other machinery

SVK g. Other 1224 0.109 0.014
1.A.2.g.vii Off-road vehicles and other machinery IE IE IE]

SUN g. Other 395 0.087 0.038
1.A.2.g.vii Off-road vehicles and other machinery 72 0.004 0.027,

Esp g. Other 9023 5.569 0.233,
1.A.2.g.vii Off-road vehicles and other machinery 2329 0.019 0.101]

SWE g. Other 2620 0.671 0.181
1.A.2.g.vii Off-road vehicles and other machinery 1402 0.092 0.058,

GBR g. Other 26 965 2.964 2.7217|
1.A.2.g.vii Off-road vehicles and other machinery 6 694 0.860 2.434

ISL g. Other
1.A.2.g.vii Off-road vehicles and other machinery
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Figure 3.47 shows the emission trend within the category 1A2f, which is mainly dominated by
CO; emissions from gaseous, liquid and solid fuels; the decrease in the early 1990s was
mainly due to a decline of solid fuel consumption. Total GHG emissions decreased by 52%,
mainly due to decreases in CO; emissions from solid (-85%) and liquid (-56%) fuels.

Figure 3.74 1A2g Other: Total and CO2 emission trends

Emissions Trend 1A2g Activity Data Trend 1A2g

350 6 000 000

300 \

250

5000 000

T

i

4000 000
200

Mt CO, equivalents

i
LM’

3000 000

150

2000 000

100

50 1000 000

0
o o < O 0 o o < O o) o o~ < 0
D [e2) D D D o o o o o - i - o o < O 0 O o < O 0 O o <
(23] (2] (<] a (<)} o o o o o o o o [ )] [ )] aQ O O o O o — - —
R T T8989 8888cR¢k8RE
== 1A2g Total GHG 8= CO2 Liquid Fuels
€02 Solid Fuel 026G Fuel et AD 1A2g —=m== AD Liquid Fuels
—— .
- olid Fuels aseous Fuels === AD Solid Fuels === AD Gaseous Fuels
=== C0O2 Other Fuels w0 CO2 Peat —=3%=AD Other Fuels ——o— AD Peat
CO2 Biomass AD Biomass

Between 1990 and 2014, CO: emissions from 1A2g Other decreased by 52% in the EU-
28+ISL (Table 3.46). Romania, Germany, the Czech Republic, Bulgaria, Italy and the UK
report significant decreases of GHG emissions while Austria and Spain report the highest
increases since 1990.

Malta reports almost all emissions from categories 1A2a to 1A2f under this category. Croatia
reports emissions from 1A2a-1A2f for the years 1990 to 2000 under this category. Greece
reports emissions of 1A2g together with category 1A2f.
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Table 3.46

1A2g Other: Member States’ contributions to CO2 emissions

CO2 emissions in kt ESUE;?-IQL Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 1976 2941 2 654 2% -287 -10% 679 34% NA NA
Belgium 2 816 2 355 2 082 1% -273 -12% -734 -26%| CS,NA,T1,T3 D,NA
Bulgaria 10 600 448 442 0% -7 -1% -10 158 -96% T1,T2 CS,D
Croatia 5502 1451 1507 1% 56 4% -3994 -73% NA,T1 D,NA
Cyprus 48 47 44 0% -3 -7% -4 -71% T1 D
Czech Republic 23171 2 555 2 480 2% -75 -3% -20 691 -89% T1,T2 CS,D
Denmark 1941 1425 1389 1% -36 -3% -552 -28%|CR,M,T1,T2,T3 CS,D
Estonia 280 181 159 0% -22 -12% -120 -43% T1,T2 CS,D
Finland 1865 1683 1647 1% -37 -2% -219 -12% CS,M, T3 CS,D
France 12 046 8 252 8 058 5% -194 -2% -3 988 -33% - -
Germany 127 916 75 303 72 282 46% -3021 -4% -55 634 -43% CS CS,D
Greece IE IE IE - - - - - NA NA
Hungary 4 939 1496 1542 1% 46 3% -3 397 -69% T1,T2 CS,D
Ireland 727 724 694 0% -30 -4% -34 -5% T1,T2 CS,D
ltaly 19 141 8 008 8 548 5% 540 7% -10 593 -55% T2 CS
Latvia 1347 232 204 0% -28 -12% -1143 -85% T1,T2 CS,D
Lithuania 1196 155 129 0% -27 -17% -1 067 -89% T2 CS
Luxembourg 137 229 206 0% -22 -10% 69 50% T1,T2 CS,D
Malta 23 35 33 0% -3 -8% 10 44% NA,T1 D,NA
Netherlands 3 352 3165 2 810 2% -355 -11% -542 -16% NA, T2 CS,NA
Poland 7 061 2 854 2719 2% -134 -5% -4 342 -61% T1,T2 CS,D
Portugal 2 166 1521 1499 1% -22 -1% -667 -31% T2 D,0TH
Romania 46 080 5404 5 069 3% -334 -6% -41 011 -89% T1,T2 CS,D
Slovakia 2 560 1231 1224 1% -7 -1% -1 335 -52% T2 CS
Slovenia 1153 412 395 0% -16 -4% -758 -66% T1,T2 CS,D
Spain 7 936 10 161 9023 6% -1138 -11% 1087 14% T2|CS,M,OTH,PS
Sweden 3201 2 695 2 620 2% -75 -3% -582 -18% T1,T2 CS
United Kingdom 38 436 27 295 26 965 17% -330 -1% -11 470 -30% T1,T2,T3 CS,D
EU-28 327 614| 162 260| 156 425 100% -5 835 -4%| -171 189 -52%)

Iceland - - - - - - - - - -
EU-28 + ISL 327 614| 162 260| 156 425 100% -5 835 -4%| -171 189 -52%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A2g Other — Liquid Fuels (CO,)

In 2014 CO; from liquid fuels decreased to a share of 31% within source category 1A2g
(compared to 34% in 1990). Between 1990 and 2014, CO, emissions decreased by 56%
(Table 3.47). Between 1990 and 2013 all Member States showed a reduction of emissions
except for Austria, Malta and Luxembourg. Fuel consumption decreased by 57% between
1990 and 2014.
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Table 3.47

1A2g Other, liquid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt share in Change 2013-2014 | Change 1990-2014
Member State EU-28+SL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 866 1577 1 485 3% -92 -6% 619 71%
Belgium 1579 937 970 2% 33 4% -609 -39%
Bulgaria 8 638 127 140 0% 13 10% -8 498 -98%
Croatia 2158 859 882 2% 23 3% -1 276 -59%
Cyprus 48 47 44 0% -3 7% -4 7%
Czech Republic 7041 522 713 1% 191 37% -6 328 -90%
Denmark 1317 1052 1028 2% -24 -2% -289 -22%
Estonia 188 138 122 0% -16 -12% -66 -35%
Finland 1707 1413 1 380 3% -33 -2% -327 -19%
France 6 628 3734 3518 7% -216 -6% -3111 -47%
Germany 30 298 16 277 15 471 31% -806 -5% -14 826 -49%
Greece IE IE IE - - - - -
Hungary 1659 362 479 1% 116 32% -1 180 -71%
Ireland 512 399 353 1% -46 -12% -159 -31%
Italy 9 462 1438 1554 3% 116 8% -7 908 -84%
Latvia 796 122 105 0% -17 -14% -691 -87%
Lithuania 439 18 20 0% 3 15% -419 -95%
Luxembourg 94 147 133 0% -14 -9% 40 42%
Malta 23 35 32 0% -3 -8% 10 44%
Netherlands 1 600 1475 1374 3% -101 -71% -227 -14%
Poland 1026 614 699 1% 85 14% -327 -32%
Portugal 2115 571 562 1% -8 -1% -1 552 -73%
Romania 4 805 1071 993 2% -78 -7% -3 812 -79%
Slovakia 66 12 8 0% -4 -34% -59 -89%
Slovenia 647 155 142 0% -12 -8% -505 -78%
Spain 5 868 3393 3 005 6% -389 -11% -2 863 -49%
Sweden 2994 2185 2120 4% -65 -3% -875 -29%
United Kingdom 20 366 12 369 12 656 25% 287 2% -7 710 -38%
EU-28 112 940 51 049 49 988 100%) -1 061 -2%| -62 952 -56%
Iceland - - - - - - - -
EU-28 + ISL 112 940 51 049 49 988 100%)| -1 061 -2%| -62 952 -56%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.75 and Figure 3.76 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Germany and the United Kingdom; together they cause 56% of
the CO; emissions from liquid fuels in 1A2g. The CO»-implied emission factor for liquid fuels
was 79.5 t/TJ in 2014. The high IEF of Germany is due to inclusion of residual gases of
chemical industry.
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Figure 3.75 1A2g Other, liquid fuels: Emission trend and share for CO2

1.A.2.g Liquid Fuels - Other Manufacturing Industries and

Constructions: COZ2 - Trend in the EU28
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Figure 3.76: 1A2g Other, liquid fuels: Overview of outliers of Implied Emission Factors for CO2 (in t/TJ )
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A2g Other — Solid Fuels (COy)

In 2014 CO, from solid fuels decreased to a share of 9% within source category 1A2g
(compared to 29% in 1990). Between 1990 and 2014, CO, emissions decreased by 85%
(Table 3.48). Between 1990 and 2014 all Member States showed a reduction of emissions
except for Italy, the Netherlands and Sweden. Fuel consumption decreased by 85% between

1990 and 2014.

Table 3.48  1A2g Other, solid fuels: Member States’ contributions to CO2 emissions
. . Share in
CO2 emissions in kt EU-28+ISL Change 2013-2014 | Change 1990-2014
Member State -
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 91 1 2 0% 1 89% -89 -98%
Belgium 33 14 12 0% -1 -10% -21 -63%
Bulgaria 1873 13 10 0% -3 -24% -1 863 -99%
Croatia 1703 382 337 2% -46 -12% -1 366 -80%
Cyprus - - - - - - - -
Czech Republic 13 750 163 140 1% -22 -14% -13 610 -99%
Denmark 326 56 62 0% 5 10% -264 -81%
Estonia 38 0 0 0% 0 23% -37 -99%
Finland 8 NO NO - - - -8 -100%
France 577 NO NO - - - -577 -100%
Germany 57 580 6 990 6 906 49% -84 -1% -50 674 -88%
Greece IE IE IE - - - - -
Hungary 677 34 28 0% -6 -17% -649 -96%
Ireland 14 1 0 0% -1 -100% -14 -100%
ltaly 299 324 319 2% -5 -1% 20 7%
Latvia 27 5 5 0% 1 16% -22 -80%
Lithuania 79 6 6 0% 0 6% -72 -92%
Luxembourg 20 13 14 0% 1 9% -6 -28%
Malta NO NO NO - - - - -
Netherlands 42 99 64 0% -36 -36% 22 52%
Poland 5154 765 699 5% -66 -9% -4 455 -86%
Portugal 51 NO,IE 20 0% 20 100% -31 -60%
Romania 6 852 1275 1236 9% -39 -3% -5 615 -82%
Slovakia 1422 476 470 3% -6 -1% -952 -67%
Slovenia 89 1 0 0% 0 -32% -88 -99%
Spain 253 NO NO - - - -253 -100%
Sweden 94 435 430 3% -4 -1% 336 358%
United Kingdom 4 090 3578 3364 24% -214 -6% -725 -18%
EU-28 95 142 14 630 14 126 100% -504 -3% -81 016 -85%
Iceland - - - - - - - -
EU-28 + ISL 95 142 14 630 14 126 100% -504 -3% -81 016 -85%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.77 and Figure 3.78 shows CO; emissions and implied
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emission factors for EU-
28+ISLand the Member States as well as the share of the Member States with the highest
contributions. The largest emissions are reported by Germany and the United Kingdom;
together they cause 73% of the CO, emissions from liquid fuels in 1A2g.



Figure 3.77 1A2g Other, solid fuels: Emission trend and share for CO2
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Figure 3.78: 1A2g Other, solid fuels: Overview of outliers of Implied Emission Factors for CO2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper

and lower bench) are illustrated.

If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A2g Other — Gaseous Fuels (COy)

In 2014 CO, from gaseous fuels increased to a share of 53% within source category 1A2g
(compared to 35% in 1990). Between 1990 and 2014, the emissions decreased by 28%
(Table 3.49). Between 1990 and 2014 Romania shows the most significant decrease (-92%)
while Germany (+13%) and Spain (+232%) show the most significant increase of emissions.

Table 3.49  1A2g Other, gaseous fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt share in Change 2013-2014 | Change 1990-2014
Member State EU-28+SL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 1014 1333 1147 1% -186 -14% 133 13%
Belgium 1204 1345 1 056 1% -289 -21% -148 -12%
Bulgaria 89 257 243 0% -14 -5% 154 173%
Croatia 1641 158 228 0% 71 45% -1 413 -86%
Cyprus - - - - - - - -
Czech Republic 2379 1871 1627 2% -244 -13% -752 -32%
Denmark 297 317 300 0% -17 -5% 3 1%
Estonia 54 43 37 0% -6 -14% -17 -31%
Finland 41 32 33 0% 1 4% -7 -18%
France 4 830 4503 4 313 5% -190 -4% -517 -11%
Germany 37 693 44 492 42 528 50% -1 964 -4% 4 834 13%
Greece IE IE IE - - - - -
Hungary 2 603 1100 1035 1% -65 -6% -1 568 -60%
Ireland 202 324 341 0% 17 5% 140 69%
Italy 9 380 6 247 6 675 8% 428 7% -2 704 -29%
Latvia 524 105 92 0% -13 -12% -432 -82%
Lithuania 678 107 100 0% -7 -71% -578 -85%
Luxembourg 24 68 59 0% -9 -14% 35 147%
Malta 0 0 0 0% 0 143% 0 46%
Netherlands 1710 1591 1373 2% -218 -14% -337 -20%
Poland 878 1461 1312 2% -148 -10% 435 50%
Portugal NO,IE 941 909 1% -32 -3% 909 100%
Romania 34 424 3 057 2 840 3% -217 -1% -31 584 -92%
Slovakia 1071 744 747 1% 3 0% -324 -30%
Slovenia 417 252 248 0% -4 -2% -169 -41%
Spain 1815 6 768 6 018 7% -749 -11% 4 203 232%
Sweden 113 75 70 0% -5 -71% -43 -38%
United Kingdom 13 981 11 348 10 945 13% -403 -4% -3 036 -22%
EU-28 117 060 88 537 84 275 100%) -4 262 -5%| -32784 -28%
Iceland - - - - - - - -
EU-28 + ISL 117 060 88 537 84 275 100% -4 262 -5% -32 784 -28%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.79 and Figure 3.80 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Germany, Italy, Spain and the United Kingdom; together they
cause 79% of the CO, emissions from gaseous fuels in 1A2g. Fuel consumption decreased
by 29% between 1990 and 2014. The COz-implied emission factor for gaseous fuels was
56.2 t/TJ in 2014. The high IEF of Malta is due to the inclusion of LPG.
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Figure 3.79 1A2g Other, gaseous fuels: Emission trend and share for CO2

1.A.2.g Gaseous Fuels - Other Manufacturing Industries and
Constructions: CO2 - Trend in the EU28
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Figure 3.80: 1A2g Other, gaseous fuels: Overview of outliers of Implied Emission Factors for CO2 (in t/TJ )
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper

and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.

1A2g Other — Other fossil fuels (CO,)

In 2014 CO; from other fossil fuels increased to a share of 5% within source category 1A2g
(compared to 1% in 1990). Between 1990 and 2013, CO; emissions increased by 226%
(Table 3.50). Only 13 Member States reported emissions from this source and all of these
Member States also reported an increase of emissions between 1990 and 2013. The trend

and absolute values of emissions are dominated by Germany.
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Table 3.50

1A2g Other, other fossil fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt share in Change 2013-2014 | Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 5 30 21 0% -9 -31% 16 330%
Belgium NO 60 44 1% -16 -27% 44 100%
Bulgaria NO 52 49 1% -2 -4% 49 100%
Croatia NO 52 61 1% 8 16% 61 100%
Cyprus - - - - - - - -
Czech Republic NO NO NO - - - - -
Denmark 1 NO NO - - - -1 -100%
Estonia NO NO NO - - - - -
Finland 88 214 189 2% -26 -12% 101 115%
France 10 15 227 3% 212 1430% 217 2078%
Germany 2344 7 544 7 376 92% -167 -2% 5032 215%
Greece - - - - - - - -
Hungary NO NO NO - - - - -
Ireland NO NO NO - - - - -
ltaly NO NO NO - - - - -
Latvia NO NO NO - - - - -
Lithuania NO 22 NO - -22 -100% - -
Luxembourg NO NO NO - - - - -
Malta NO NO NO - - - - -
Netherlands NO NO NO - - - - -
Poland 3 14 9 0% -5 -35% 6 191%
Portugal NO,IE 9 7 0% -2 -21% 7 100%
Romania NO 0 0 0% 0 0% 0 100%
Slovakia NO NO NO - - - - -
Slowenia NO 4 5 0% 1 13% 5 100%
Spain NO NO NO - - - - -
Sweden NO,IE C,NO C,NO - - - - -
United Kingdom NO NO NO - - - - -
EU-28 2 452 8 017 7 988 100% -29 0% 5 536 226%
Iceland - - - - - - - -
EU-28 + ISL 2 452 8 017 7 988 100% -29 0% 5 536 226%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.81 and Figure 3.82 shows CO, emissions and implied emission factors for EU-
28+ISL and the Member States as well as the share of the Member States with the highest
contributions. The emission level is dominated by Germany which covers 92% of the CO»
emissions from other fossil fuels in 1A2g. Fuel consumption in the EU-28 increased by 243%
between 1990 and 2014. The COz-implied emission factor for other fossil fuels was 70.9 t/TJ

in 2014.
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Figure 3.81 1A2g Other, other fossil fuels: Emission trend and share for CO2
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Figure 3.82: 1A2g Other, other fossil fuels: Overview of outliers of Implied Emission Factors for CO2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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3.2.3 Transport (CRF Source Category 1A3) (EU-28+ISL)

Greenhouse gas emissions from 1A3 Transport are shown in Figure 3.83. CO, emissions
from this source category account for 21%, CH4 for 0.03 %, N2O for 0.2 % of total GHG
emissions. Between 1990 and 2014, GHG from transport increased by 13 % in the EU-
28+ISL.

Figure 3.83 1A3 Transport: Greenhouse gas emissions in CO2 equivalents (Mt) and Activity Data in TJ
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=== 1A3 Transport Total GHG —=o-— C02 Domestic aviation

=== AD 1A3 Transport Total GHG -——e— AD Domestic aviation
CO2 Road transportation CO2 Railways

AD Road transportation AD Railways
CO2 Domestic navigation @=gm== CO2 Other transportation

AD Domestic navigation e=t=== AD Other transportation
==@== CH4 Road transportation === N20 Road transportation

This source category includes eight key categories:

e 1 A 3 aDomestic Aviation: Jet Kerosene (COz)

e 1 A3 b Road Transportation: Diesel Qil (CO2)

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

e 1 A 3 b Road Transportation: Gasoline (CHa4)

e 1 A3 b Road Transportation: Gasoline (COz)

e 1 A3 b Road Transportation: Liquefied Petroleum Gases (LPG) (COz2)
e 1 A 3 c Railways: Liquid Fuels (CO2)

e 1 A 3d Domestic Navigation: Gas/Diesel Oil (CO2)

Table 3.51 shows total GHG, CO,, CHs and N.O emissions from 1A3 Transport.
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Table 3.51

1A3 Transport: Member States’ contributions to CO2 emissions, CH4 and N2O emissions

GHG emissions | GHG emissions [ CO2 emissions in|CO2 emissions in|N20O emissions in|N20O emissions in| CH4 emissions in| CH4 emissions in
Member State in 1990 in2014 1990 2014 1990 2014 1990 2014
(kt CO2 (kt CO2 (kt) (kt) (kt CO2 (kt CO2 (kt CO2 (kt CO2
equivalents) equivalents) equivalents) equivalents) equivalents) equivalents)

Austria 13976 22181 13777 21976 133 195 65 9
Belgium 20 652 25226 20317 24943 214 265 121 17
Bulgaria 6783 8511 6 605 8409 107 74 70 29
Croatia 4032 5720 3937 5651 54 56 41 13
Cyprus 1214 1819 1181 1761 28 48 5 10
Czech Republic 7284 17 157 7032 16 491 214 642 39 24
Denmark 10733 12126 10577 11987 100 128 57 12
Estonia 2479 2 266 2418 2236 38 26 23 4
Finland 12101 11052 11826 10953 163 77 113 22
France 120 667 130 851 118 720 129130 956 1550 992 171
Germany 164 404 161130 161 882 159 469 1193 1508 1329 153
Greece 14 536 17 596 14152 17 301 273 214 111 81
Hungary 8754 11152 8554 11001 131 123 69 28
Ireland 5135 11 347 5022 11212 66 118 48 16
Italy 103 242 104 855 101 307 103 700 955 922 980 233
Latvia 3031 2952 2930 2894 80 54 20 5
Lithuania 7705 5065 7 385 4974 267 75 53 15
Luxembourg 2688 6097 2658 6044 19 50 12 2
Malta 342 649 335 637 5 11 2 2
Netherlands 27 669 30 447 27 369 30 141 105 245 196 61
Poland 20594 44196 20 283 43550 193 548 118 98
Portugal 10020 15712 9828 15536 89 147 104 28
Romania 12 439 15619 12 059 15376 285 205 94 38
Slovakia 6 838 6 484 6702 6413 106 55 31 17
Slovenia 2733 5384 2 666 5321 38 56 29 7
Spain 59138 79 879 58 227 79002 534 788 377 89
Sweden 19 437 17 926 19101 17727 180 155 156 44
United Kingdom 116 891 116 377 114 251 115174 1386 1083 1254 120
EU-28 785517 889 776 771099 879 011 7910 9416 6 507 1349
Iceland 615 859 600 825 16 34 - -
EU-28 + ISL 786 132 890 635 771699 879011 7926 9450 6 507 1349

Abbreviations explained in the Chapter

‘Units and abbreviations’.

Table 3.52 provides information on the contribution of Member States to EU-28+ISL
recalculations in CO; from 1A3 Transport for 1990 and 2013 and main explanations for the
largest recalculations in absolute terms.

Table 3.52  1A3 Transport: Contribution of MS to EU-28+ISL recalculations in CO2 for 1990 and 2013
(difference between latest submission and previous submission in kt of CO2 equivalents and
percent)

1990 2013
ngv.coz Percent E;mv.coz Percent Main explanations

Austria 05 0.0 148 01 revised energy balance, update traffic performance,

changes off-road model
Belgium -194.8 -0.9 -102.4 -0.4 See chapter 3.1.3 in NIR
For the category 1A3a the Activity Data were

Bulgaria 00 00 24.0 03 revised, yvhereas for the 9ategory_lA3b the method
was revised. For more information please check
table 258 of the NIR.

Croatia 0.0 0.0 23.8 0.4 1A3-NCV for LPG was corrected

Consumption of diesel for the whole reporting

Cyprus -85 -0.7 -10.8 -0.6 period has been revised to exclude consumption for

domestic water-borne navigation.

Czech

Republic 0.0 0.0 0.0 0.0

Denmark -9.0 -0.1 11.7 0.1 See NIR

Estonia 0.0 0.0 0.0 0.0

Finland 0.0 0.0 92.0 0.8 Diesel and gasoline consumption corrected

France -270.4 -0.2 -457.0 -0.4
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1990 2013
kt _ CO2 Percent kt . CO2 Percent Main explanations
equiv. equiv.
Germany -71.5 0.0 -47.6 0.0
Domestic aviation: Recalculations for year 2013
Greece 0.0 0.0 -93.0 -0.5 were performed as a consequence of a change of
fuel consumption in EUROCONTROL data.
Less gasoil has been reallocated from road
Hungary 14.0 0.2 -79.1 -0.8 transport to off-road machinery and more natural
gas has been allocated to pipeline transport.
Revised fuel consumption and upgrade to COPERT
Ireland 0.0 0.0 -0.5 0.0 4 software in 1.A.3.b; revised fuel consumption in
1.A.3.c for 2012 and 2013.
The whole time series for road transport emissions
Italy 0.4 0.0 0.1 0.0 has been recalculated because of the application of
the new version of the model COPERT 4.
Recalculations have been done due to improvement
Latvia 0.0 0.0 0.0 0.0 of activity data and corrected gasoline consumption
in road transport.
Lithuania 0.0 0.0 0.0 0.0
Updated AD for the categories 1A3a, 1A3b, 1A3d.
Luxembourg 08 0.0 61.6 1.0 For more information please check NIR Table 3-68.
Recalculations were performed for emissions of
direct greenhouse gases in the category Civil
Malta -7.4 -2.2 57.8 11.2 Aviation and National Navigation due to the revised
methodology (including back-casting) detailed in
sub-section 3.2.5.2 of the NIR.
Netherlands -1443.0 |-5.0 -2859.3 |-8.1 Reallocation of NRMM to 1.A.2 and 1.A.4
Poland -0.7 0.0 -32.6 -0.1 AD correction (statistical data)
Emissions were estimated using the new version of
Portugal 0.0 0.0 01 0.0 COPERT IV (version 11.3 — June 2015).
Romania 0.0 0.0 0.0 0.0 NA
Slovakia 0.0 0.0 -109.4 -1.6 Please check NIR, chapter 3.2.7.5.
Slovenia 00 00 00 00 Correcﬂtion of default CO2 EF for aviation gasoline
(1A3eii)
Spain -3.5 0.0 14 0.0
Development of the HEBEFA model; The model for
estimating the fuel consumption and emissions from
Non-road mobile machinery (NRMM) has been
Sweden 46.8 0.2 -335:5 18 adjusted and updated in 2015; The amount of low
blended biodiesel used by NRMM was incorrectly
allocated in submission 2015.
Very small differences to the overall totals.
Revisions to the distributions of emissions between
road transport vehicle types
- update to use COPERT 4v11l emission factors
- update to use COPERT 4v1l fuel consumption
United factors for road tran§port
. -1.6 0.0 144.6 0.1 - Update to use COPERT methodology for lubricant
Kingdom .
oils
small revisions to emissions from railways and
navigation due to changes in activity data.
Small revision to aviation due to the inclusion of
2014 Heathrow data and the reassignment of some
aircraft types.
EU28 -19495 |-0.3 -36955 |-0.4
Iceland -0.2 0.0 194 2.4
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1990 2013
Main explanations
kt . €O Percent kt . €O Percent nexp I
equiv. equiv.
EU28+ISL -1949.7 |-0.3 -3676.1 |[-0.4

Table 3.53 provides information on the contribution of Member States to EU-28+ISL
recalculations in N2O from 1A3 Transport for 1990 and 2013.

Table 3.53 1A3 Transport: Contribution of MS to EU-28+ISL recalculations in N2O for 1990 and 2013 (difference
between latest submission and previous submission in kt of CO2 equivalents and percent)

1990 2013
t . co- Percent t . co- Percent Main explanations
equiv. equiv.
Austria 05 03 20 1.0 Revised energy balance, update traffic performance,
changes off-road model
Belgium -0.2 -0.1 -4.0 -1.6 See chapter 3.1.3 in NIR
For the category 1A3a the Activity Data were
Bulgaria 01 01 37 59 revised, yvhereas for the c.ategory. 1A3b the method
was revised. For more information please check
table 258 of the NIR.
Croatia 0.0 0.0 0.0 0.0
Consumption of diesel for the whole reporting
Cyprus 4.9 21.3 10.4 26.8 period has been revised to exclude consumption for
domestic water-borne navigation.
Czech
Republic 0.0 0.0 0.0 0.0
Denmark -6.4 -6.0 -2.7 -2.2 See NIR
Estonia 0.0 0.0 -0.2 -0.6 Some emission factors were revised.
Finland 0.0 0.0 -0.2 -0.3 Diesel and gasoline consumption corrected
France -21.5 -2.2 315 21
Germany -0.7 -0.1 -6.1 -0.4
Domestic aviation: Recalculations for year 2013
Greece 0.0 0.0 7.2 3.6 were performed as a consequence of a change of
fuel consumption in EUROCONTROL data.
Less gasoil has been reallocated from road
Hungary 0.0 0.0 -1.0 -0.9 transport to off-road machinery and more natural
gas has been allocated to pipeline transport.
Revised fuel consumption and upgrade to COPERT
Ireland 0.2 0.4 0.2 0.2 4 software in 1.A.3.b; revised fuel consumption in
1.A.3.c for 2012 and 2013.
The whole time series for road transport emissions
Italy 0.0 0.0 -4.7 -0.5 has been recalculated because of the application of
the new version of the model COPERT 4.
Recalculations have been done due to improvement
Latvia 0.0 0.0 3.7 7.5 of activity data and corrected gasoline consumption
in road transport
Lithuania 0.1 0.0 0.0 0.0
Updated AD for the categories 1A3a, 1A3b, 1A3d.
Luxembourg 0.0 0-2 0.4 0.8 For more information please check NIR Table 3-68.
Recalculations were performed for emissions of
Malta 0.2 38 41 67.3 direct greenhouse gases in the category Civil

Aviation and National Navigation due to the revised
methodology (including back-casting) detailed in
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1990

2013

kt
equiv.

CoO
? | Percent

kt
equiv.

CO2

Percent

Main explanations

sub-section 3.2.5.2 of the NIR.

Netherlands

-31.0

-22.9

12.8

51

Reallocation of NRMM to 1.A.2 and 1.A.4

Poland

0.0

0.0

-0.3

-0.1

AD correction (statistical data)

Portugal

0.0

0.0

0.4

0.3

Emissions were estimated using the new version of
COPERT IV (version 11.3 — June 2015).

Romania

0.0

0.0

0.0

0.0

Recalculation were made for 2013 as a result of
data transcription errors.

Slovakia

0.1

0.1

0.0

Domestic aviation: For the years 2005-2014
Slovakia decided to use the fuel consumption data
from Eurocontrol.

Road transport: Recalculations of fuel consumption
and N20 emissions were performed in 1.A.3.b.i-iv for
gasoline, diesel oil and biomass.

Railways: Recalculations of fuel consumption and
N20 emissions were performed for liquid fuels
(diesel oil) and biomass for 2007-2013.

Slovenia

0.0

0.0

0.0

0.0

More precise input in the CRF tables

Spain

-2.5

-0.5

-0.1

0.0

Sweden

3.2

1.8

5.0

35

Development of the HEBEFA model; The model for
estimating the fuel consumption and emissions from
Non-road mobile machinery (NRMM) has been
adjusted and updated in 2015; The amount of low
blended biodiesel used by NRMM was incorrectly
allocated in submission 2015.

United
Kingdom

178.0

14.9

23.2

2.3

Revisions  across  1A3. Increases  in:
1. 1A3bi - cars for both DERV and Petrol due to a
revision to emission factors based on COPERT
4v1l and also a change in the fuel normalisation
approach.

2. 1A3bii - light duty trucks, again due to the revision
to emission factors based on COPERT 4v11 and the
change in the fuel normalisation approach.
3. 1A3c - Railways. Revision to activity data for both
coal and gas oil. Also a change to the EF used for
gas oil.
Also, a decrease in emission from 1A3biii - heavy
duty trucks and buses due to a revision to the
emission factors based on COPERT 4v11l and a
change in the fuel normalisation approach.

EU28

124.4

1.6

81.4

0.9

Iceland

0.8

5.2

15.3

78.6

EU28+ISL

125.2

1.6

96.7

11

3.23.1

Civil Aviation (1A3a) (EU-28+ISL)

This source category includes emissions from civil domestic passenger and freight traffic that
departs and arrives in the same country (commercial, private, agriculture, etc.), including
take-offs and landings for these flight stages.
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CO; emissions from 1A3a Civil Aviation account for 2 % of total transport-related GHG
emissions in 2014. Between 1990 and 2014, CO; emissions from civil aviation increased by

5 % in the EU-28+ISL (Table 3.54, Figure 3.84).

CO; emissions from Jet Kerosene account for 98 % of total CO, emissions from 1A3a Civil
Aviation. Between 2013 and 2014, CO, emissions from civil aviation decreased by 1 % in the
EU-28+ISL (Table 3.54, Figure 3.84).

Figure 3.84 1A3a Civil Aviation: CO2 Emissions in CO2 equivalents (Mt) and Activity data in TJ
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The Member States France, Germany, ltaly and Spain alone contributed 72 % to the
emissions from this source. Most Member States (15 +ISL in total) increased emissions from
civil aviation between 1990 and 2014 (Table 3.54).
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Table 3.54

1A3a Civil Aviation: Member States’ contributions to CO2 emissions

CO2 emissions in kt Eﬁhgg’ '" | Change 2013-2014 | Change 1990-2014
Member State -28+1SL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 32 54 50 0% -4 -T% 18 56%
Belgium 13 29 27 0% -2 -T% 14 109%
Bulgaria 135 37 28 0% -9 -25% -107 -79%
Croatia 156 104 106 1% 2 2% -50 -32%
Cyprus 11 1 1 0% -37% -10 -95%
Czech Republic 139 8 7 0% -1 -1% -132 -95%
Denmark 248 143 137 1% -6 -4% -111 -45%
Estonia 6 1 1 0% 0 3% -4 -78%
Finland 385 192 193 1% 1 0% -192 -50%
France 4238 4691 4494 29% -198 -4% 255 6%
Germany 2374 2188 2209 14% 21 1% -165 -T%
Greece 319 338 550 4% 212 63% 231 73%
Hungary 1 1 1 0% 0 -21% 0 1%
Ireland 51 10 9 0% -1 -6% -42 -82%
Italy 1613 1939 1921 12% -18 -1% 307 19%
Latvia 0 3 3 0% 0 0% 3 5087%
Lithuania 8 2 2 0% 0 12% -6 -76%
Luxembourg 0 0 0 0% 0 6% 0 134%
Malta 2 5 4 0% -1 -18% 2 100%
Netherlands 83 40 41 0% 1 3% -42 -51%
Poland 66 116 139 1% 22 19% 72 109%
Portugal 229 332 338 2% 5 2% 109 48%
Romania 25 135 73 0% -63 -46% 48 192%
Slovakia 8 4 4 0% 0 14% -4 -46%
Slowenia 1 1 1 0% 0 12% 0 37%
Spain 1992 2625 2647 17% 22 1% 655 33%
Sweden 673 517 516 3% -2 0% -157 -23%
United Kingdom 1836 1989 1877 12% -111 -6% 41 2%
EU-28 14 645 15508 15 379 100% -129 -1% 734 5%
Iceland 31 19 40 0% 21 106% 9 27%
EU-28 + ISL 14 677 15 527 15419 100% -108 -1% 742 5%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A3a Civil Aviation — Jet Kerosene (COy)

In 2014 CO: emissions resulting from jet kerosene within the category 1A3a were
responsible for 98 % of CO. emissions in 1A3a. Within the EU-28+ISL the emissions
increased between 1990 and 2014 by 9 % (Table 3.55). By far the largest absolute increase
occurred in Spain. Between 2013 and 2014, the emissions decreased by 1 %.

224



Table 3.55  1A3a Civil Aviation, jet kerosene: Member States’ contributions to CO2 emissions and information
on method applied and emission factor

CO2 emissions in kt ESUE;?-IQL Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 24 46 42 0% -4 -9% 18 75% - -
Belgium 5 27 24 0% -2 -9% 20 400% T1 D
Bulgaria 114 34 25 0% -9 -27% -89 -78% T2 D
Croatia 156 103 103 1% 0 0% -53 -34% T1 D
Cyprus 11 1 1 0% 0 -37% -10 -95% T1 D
Czech Republic 1 1 1 0% -1 -36% 0 -34% T1 D
Denmark 240 138 134 1% -4 -3% -106 -44% CR,M, T2 CS
Estonia NO NO NO - - - - - NA NA
Finland 377 190 190 1% 0 0% -187 -50% CS,M,0TH CS
France 4133 4621 4 433 29% -187 -4% 301 7% - -
Germany 2 203 2154 2176 14% 22 1% -27 -1% CS,T3 CS
Greece 307 332 544 4% 212 64% 237 7% T2 D
Hungary 1 1 1 0% 0 -21% 0 1% T1 D
Ireland 48 7 7 0% 0 -3% -41 -85% T3 CS
ltaly 1579 1933 1914 13% -19 -1% 335 21% T1,T2 CS
Latvia 0 3 3 0% 0 0% 3 5617% T1 D
Lithuania 7 1 1 0% 0 0% -7 -92% T2 CS
Luxembourg NO NO NO - - - - - NA NA
Malta 2 5 4 0% -1 -18% 2 152% T1 D
Netherlands 72 35 36 0% 1 4% -35 -49% T2 D
Poland 41 104 124 1% 20 20% 83 202% T1 D
Portugal 227 331 336 2% 5 2% 110 48% T3 D
Romania 25 132 70 0% -63 -47% 45 180% T2 OTH
Slovakia 7 4 4 0% 1 15% -3 -42% T3 D
Slovenia NO NO NO - - - - - NA NA
Spain 1957 2 609 2 637 17% 28 1% 680 35% T2 D
Sweden 658 511 510 3% 0 0% -148 -22% T1 CS
United Kingdom 1762 1942 1822 12% -120 -6% 59 3% T3 CS
EU-28 13 958 15 265 15 144 100% -121 -1% 1186 9%

Iceland 26 18 38 0% 20 114% 12 46% T1 D
EU-28 + ISL 13 984 15 283 15 183 100% -100 -1% 1199 9%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

France, Germany, ltaly, Spain and the UK account for 85 % of CO, emissions and for 86 %
of activity data from jet kerosene in 2014 (Figure 3.86). Table 3.55 shows that the majority of
emissions from Civil Aviation jet kerosene were calculated using a higher tier method. In
Figure 3.85 the IEF is depicted, showing a mean value of 71.9 t/TJ, with Poland having the
higher emission factor (73.26 t/TJ) and Greece the lower (around 70.4 t/TJ).
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Figure 3.86 1A3a Civil Aviation, Jet Kerosene: Emission trend and share for CO2
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Figure 3.87 1A3a Civil Aviation, Jet Kerosene: Overview of outliers of Implied Emission Factors for COz2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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3.23.2 Road Transportation (1A3b) (EU-28+ISL)

CO; emissions from 1A3b Road Transportation

The mobile source category Road Transportation includes all types of light-duty vehicles
such as passenger cars and light commercial trucks, and heavy-duty vehicles such as
tractors, trailers and buses, and two and three-wheelers (including mopeds, scooters, and
motorcycles). These vehicles operate on many types of gaseous and liquid fuels.

CO; emissions from 1A3b Road Transportation is the second largest key source of all
categories in the EU-28+ISL accounting for 20 % of total GHG emissions in 2014. Between
1990 and 2014, CO; emissions from road transportation increased by 17 % in the EU-28+ISL
(Table 3.56). The emissions from this key source are due to fossil fuel consumption in road
transport, which increased by 23 % between 1990 and 2014.

Figure 3.88 gives an overview of the CO, trend caused by different fuels. The trend is mainly
dominated by emissions resulting from the combustion of gasoline and diesel oil. The decline
of gasoline and the strong increase of diesel show the gradual switch from gasoline to diesel
passenger cars in several EU-28+ISL Member States.

Figure 3.88 1A3b Road Transport: CO2 Emission Trend and Activity Data
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The Member States Germany, France, Italy, Spain and the United Kingdom contributed most
to the CO, emissions from this source (67 %). All Member States, except for Estonia (-4%),
Finland (-5%), Lithuania (-13%) and Sweden (-6%), show increased emissions from road
transportation between 1990 and 2014, whereas the emissions for the United Kingdom
remained almost constant in the same period. The Member States with the highest increases
in absolute terms were Poland, Spain, France and Czech Republic. The countries with the
lowest increase in relative terms were Germany and Italy (Table 3.56).
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Table 3.56

1A3b Road Transport: Member States’ contributions to CO2 emissions

CO2 emissions in kt ESUE;?-IQL Change 2013-2014 | Change 19902014 | Emission
il S emissions applied factor
1990 2013 2014 | o014 | KtCO2 % kt CO2 %

Austria 13328 21831 21294 3% 537 2%| 7966 60% NA NA
Belgium 10493 23620] 24288 3% 668 3%| 4795 25%| M,NATLT3 NA,OTH
Bulgaria 5950 6859 7945 1%| 1086 16%| 1986 33% NA, T2 CR.NA
Croatia 3506] 5404 5343 1% 61 1% 1837 52% NATL|  D.NANO
Cyprus 1167]  1806] 1759 0% 47 3% 502 51% D,TL D
Czech Republic 6177| 15619 16117 2% 498 3%| 9941 161% NATL  CS.DNA
Denmark 90284] 11021 11232 1% 211 2%| 1949 21% CRM,T2 cs
Estonia 2236] 2115 2142 0% 27 1% 04 4%|  NATLT2|  CSDNA
Finland 10806 11317] 10249 1%| 1068 9% 557 5% M.NA CS.NA
France 112 226| 122701| 122 461 15% 240 0%| 10235 9% NA NA
Germany 151881 151 124] 153 159 18%| 2035 1% 1278 1%| CSMT2,T3 Cs.D
Greece 11826 15757] 15149 2% 608 4%| 3323 28% TLT2,T3 Cs.D
Hungary 7718 9608 10733 1% 1127 12%| 3015 39%|  NATLT2]  CS.D.NA
Ireland 4600 10481 10723 1% 243 2%| 6033 129% 2,13 CSM
Italy 93379] 95514] 97136 12%| 1622 2%| 3757 4% NA,T3 CS.NA
Latvia 2308 2520 2663 0% 143 6% 265 11%|  NATLT2|CS,D.NA,OTH
Lithuania 5247] 4078|4547 1% 469 12% 700 13%|  NATLT2|  CS.D.NA
Luxembourg 2632] 6310] 6032 1% 278 4%| 3401 129%|  NATLT2|  CS,DNA
Malta 316 491 534 0% 43 9% 218 69%| NANO,T3| CR.NANO
Netherlands 26452] 31136 29010 3%| 2126 7%| 2558 0%  NATLT? CS.NA
Poland 18429 42005] 42229 5% 224 1%| 23800 129%|  NO,TLT2| _ CS,D,NO
Portugal 9164] 14681 15000 2% 318 2%| 5836 64% NO,T2 D.NO
Romania 10366] 14043] 14838 2% 795 6%| 4472 43%|  NATLT3 DNAOTH
Slovakia 4503 6078 6147 1% 69 1%| 1644 37% M.NA D.NA
Slovenia 2509] 5362 5277 1% 85 2% 2677 103% M,NA M,NA
Spain 50614| 73865| 74814 9% 949 1%| 24200 48% T3 M.NA
Sweden 17490] 16 697| 16 446 2% 250 2%| 1044 6% T1 cs
United Kingdom | 108568| 107 116| 108 533 13%| 1417 1% 36 0%|  NATLT3| CS,NA,OTH
EU28 712 454] 829 155| 835 799 100%] 6644 1% 123346 17%

Iceland 509 787 765 0% 23 3% 256 50% NA NA
EU-28 + ISL 712 962| 829 942| 836 564 1009 6622 1% 123601 17%

In Table 3.57 the fuel share is presented per Member State. It is obvious that diesel oil
accounts for 66 % for EU-28+ISL and gasoline for 27 %. The highest LPG consumption is
observed in Bulgaria (16 %) and Poland (12 %). The share of biomass is around 5 % for EU-
28+ISL with Finland having the highest percentage (13 %).

Table 3.57  1A3b Road Transport: Member States’ share of different fuel in the total consumption
LPG

Member State Gasoline (%) Diesel oil (%) (%) Gaseous fuels (%) Biomass (%)
Austria 20.5% 72.6% 0.3% 0.2% 6.4%
Belgium 15.2% 79.5% 0.6% 0.02% 4.7%
Bulgaria 19.1% 57.6% 15.9% 3.7% 3.7%
Croatia 30.8% 63.5% 3.8% 0.2% 1.7%
Cyprus 60.4% 38.4% NO NO 1.2%
Czech Republic 27.4% 65.1% 1.5% 0.4% 5.6%
Denmark 32.3% 62.2% 0.001% | NO 5.5%
Estonia 34.4% 64.9% 0.03% NO 0.7%
Finland 34.6% 52.5% NA,NO 0.1% 12.9%
France 15.9% 77.2% 0.2% 0.2% 6.5%
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Member State Gasoline (%) Diesel oil (%) I(_OZ)G Gaseous fuels (%) Biomass (%)
Germany 34.0% 59.6% 1.0% 0.3% 5.1%
Greece 51.8% 40.9% 4.4% 0.3% 2.6%
Hungary 32.7% 61.2% 0.8% 0.03% 5.2%
Ireland 30.9% 65.8% 0.1% NO 3.2%
Italy 24.2% 64.9% 5.2% 2.6% 3.1%
Latvia 23.0% 67.7% 7.1% NO 2.2%
Lithuania 13.1% 73.5% 9.1% 0.3% 4.1%
Luxembourg 15.6% 84.3% 0.1% NO NO,IE
Malta 42.4% 54.7% 0.2% NO,IE 2.7%
Netherlands 39.1% 55.4% 1.7% 0.4% 3.5%
Poland 24.1% 59.6% 11.6% NO 4.6%
Portugal 21.9% 72.2% 0.7% 0.2% 5.0%
Romania 27.8% 67.6% 1.2% NO 3.4%
Slovakia 22.7% 69.0% 1.6% 0.4% 6.3%
Slovenia 25.8% 71.0% 0.7% 0.1% 2.4%
Spain 18.0% 77.5% 0.1% 0.4% 4.0%
Sweden 38.6% 48.9% NO 0.9% 11.6%
United Kingdom 34.3% 62.2% 0.3% IE 3.3%
EU-28 27% 65.8% 2% 0.5% 4.7%
Iceland 30.9% 65.8% 0.1% NO 3.2%
EU-28 + ISL 27% 65.8% 2% 0.5% 4.7%

1A3b Road Transportation — Diesel Oil (COy)

CO; emissions from Diesel oil account for 70 % of CO, emissions from 1A3b Road Transport
in 2014 (Figure 3.88). All Member States show increased emissions from Diesel oil between
1990 and 2014 (Table 3.58). Member States with the highest increase in per cent were
Slovenia, Czech Republic, Ireland and Luxembourg. Some of these increases are due to fuel
bought in the respective countries but consumed abroad (fuel tourism).
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Table 3.58

1A3b Road Transport, diesel oil: Member States’ contributions to CO2 emissions

CO2 emissions in kt Sharein |- nge 20132014 | Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 | o014 | KtCO2 % kt CO2 %

Austria 5378 16877] 16471 3% 406 2%| 11003 206%
Belgium 10964] 20043] 20405 3% 362 2%| 9441 86%
Bulgaria 1550  4217] 4935 1% 719 17%| 3386 219%
Croatia 1159] 3489 3545 1% 56 2%| 2386 206%
Cyprus 667 735 712 0% 22 3% 45 7%
Czech Republic 2690] 10843 11365 2% 522 5%| 8676 323%
Denmark 4 436 7 180 7 430 1% 250 3% 2994 67%
Estonia 607 1301 1402 0% 11 1% 704 101%
Finland 4923 7006 6189 1% 907 13%| 1266 26%
France 54339] 102162| 102 202 17% 39 0%| 47863 88%
Germany 54478] 95023 96791 17%| 1768 2%| 42314 78%
Greece 4297  6742] 6400 1% 342 5%| 2104 49%
Hungary 2388] 6003 7004 1% 911 15%| 4615 193%
Ireland 1014 6972] 7399 1% 427 6%| 5485 287%
Italy 47776] 64203 65904 11%| 1701 3%| 18128 38%
Latvia 616] 1742 1880 0% 138 8%| 1264 205%
Lithuania 2134 3028 3520 1% 492 16%| 1386 65%
Luxembourg 1343 5321] 5083 1% 238 4%| 3740 278%
Malta 142 259 300 0% 41 16% 158 111%
Netherlands 13023] 18542] 16903 3%| 1639 9%| 3880 30%
Poland 8615| 26757] 27121 5% 364 1%| 18506 215%
Portugal 5009] 11260 11580 2% 319 3%| 6570 131%
Romania 3648] 10147] 10643 2% 496 5% 6995 192%
Slovakia 3123|  4416] 459 1% 183 4%| 1476 47%
Slovenia 904|  3889] 3908 1% 20 1%| 3004 332%
Spain 24504] 59559| 60677 10%| 1118 2%| 36173 148%
Sweden 4723 9086] 9125 2% 70 1%| 4402 93%
United Kingdom | 33006]  68387| 70 669 12%| 2282 3%| 37 664 114%
EU-28 208 445| 575428 584 162 100% 8735 2% 285717 96%)
Iceland 117 373 359 0% 14 4% 243 208%
EU-28 + ISL 208561| 575801 584 521 100% 8721 2% 285 960 96%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.

France, Germany, Italy, Spain and the UK account for 67 % of CO, emissions and for 68 %
of activity data from diesel oil in 2014 (). In Figure 3.89 the IEF is depicted and the mean
value is around 73.8 t/TJ. For some Member States the values of the IEF is outside the
range of the upper and lower IPCC default value. This is due to the fact that in most cases
these IEF are country specific.

Figure 3.90). In Figure 3.89 the IEF is depicted and the mean value is around 73.8 t/TJ. For
some Member States the values of the IEF is outside the range of the upper and lower IPCC

default value. This is due to the fact that in most cases these IEF are country specific.
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Figure 3.90 1A3b Road Transport, Diesel Qil: Emission trend and share for CO2
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Figure 3.91 1A3b Road Transport, Diesel Oil: Overview of outliers of Implied Emission Factors for CO2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A3b Road Transportation — Gasoline (COy)

Between 1990 and 2014, CO. emissions from gasoline decreased by 43 % in the EU-28+ISL
(Table 3.59).

Table 3.59 1A3b Road Transport, gasoline: Member States’ contributions to CO2 emissions
- . Share in
CO2 emissions in kt Change 2013-2014 Change 1990-2014
Member State EU-28+ISL
1900 | 2013 | 2014 | SO icon % | ktco2 %
in2014

Austria 7924 4861 4734 2% -127 -3% -3190 -40%
Belgium 8 360 3459 3751 2% 292 8% -4 609 -55%
Bulgaria 4 409 1357 1575 1% 218 16% -2 834 -64%
Croatia 2347 1745 1610 1% -135 -8% -737 -31%
Cyprus 500 1071 1047 0% -25 -2% 546 109%
Czech Republic 3487 4527 4 468 2% -58 -1% 981 28%
Denmark 4838 3841 3802 2% -38 -1% -1 036 -21%
Estonia 1530 723 740 0% 17 2% -790 -52%
Finland 5883 4215 4054 2% -161 -4% -1 829 -31%
France 57 726 20 005 19753 8% -252 -1%| -37 973 -66%
Germany 97 217 54171 54 455 23% 284 1% -42 762 -44%
Greece 7438 8421 8113 3% -308 -4% 675 9%
Hungary 5329 3424 3646 2% 222 6% -1683 -32%
Ireland 2758 3505 3318 1% -187 -5% 561 20%
Italy 41094 24721 24 440 10% -281 -1%| -16 654 -41%
Latvia 1724 626 613 0% -13 -2% -1110 -64%
Lithuania 3053 638 626 0% -13 -2% -2 427 -80%
Luxembourg 1277 986 946 0% -40 -4% -332 -26%
Malta 174 232 234 0% 1 1% 60 34%
Netherlands 10776 11 893 11554 5% -339 -3% 778 7%
Poland 93814 10 669 10 545 5% -124 -1% 731 7%
Portugal 4154 3296 3295 1% -1 0% -860 -21%
Romania 6591 3756 4040 2% 284 8% -2 550 -39%
Slovakia 1380 1539 1426 1% -113 -71% 45 3%
Slovenia 1695 1438 1331 1% -108 -71% -364 -21%
Spain 26 031 14019 13808 6% -211 -2%| -12 223 -47%
Sweden 12764 7515 7191 3% -324 -4% -5573 -44%
United Kingdom 75 562 38452 37 604 16% -848 -2%|  -37 959 -50%
EU-28 405837| 235107 232719 100% -2 388 -1%| -173 117 -43%
Iceland 392 414 405 0% -9 -2% 13 3%
EU-28 + ISL 406 229| 235521| 233125 100% -2 397 -1%| -173104 -43%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

France, Germany, Italy, Spain and the United Kingdom account for 63 % for CO, emissions
and for 64 % of activity data from gasoline in 2014 (Table 3.59).

In Figure 3.92 the mean value is around 71.5 t/TJ. For some Member States the values of
the IEF are outside the range of the upper IPCC default value (such as Austria and Malta).
This is due to the fact that in most cases these IEF are country specific.
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Figure 3.92

Emissions

1A3b Road Transport, Gasoline: Emission trend and share for CO2
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Figure 3.93 1A3b Road Transport, Gasoline: Overview of outliers of Implied Emission Factors for COz2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A3b Road Transportation — LPG (COy,)

Between 1990 and 2014, CO; emissions from LPG increased by 108 % in the EU-28+ISL.
Three Member States report emissions as ‘Not occurring’. Between 2013 and 2014 EU-
28+ISL emissions remained almost constant (Table 3.60).

Table 3.60 1A3b Road Transport, LPG: Member States’ contributions to CO2 emissions
- . Share in
CO2 emissions in kt Change 2013-2014 Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 26 57 50 0% -7 -12% 24 91%
Belgium 169 116 127 1% 11 9% -42 -25%
Bulgaria NO 1098 1198 8% 100 9% 1198 100%
Croatia NO 167 180 1% 14 8% 180 100%
Cyprus NO NO NO - - - - -
Czech Republic IE,NO 209 227 1% 18 9% 227 100%
Denmark 9 0 0 0% 0 -5% -9 -99%
Estonia 9 0 1 0% 0 43% -8 -93%
Finland NO,NA NO,NA NA,NO - - - - -
France 150 307 274 2% -33 -11% 124 82%
Germany 9 1510 1488 10% -21 -1% 1479 16351%
Greece 91 562 600 4% 38 7% 509 561%
Hungary NO 86 80 1% -6 1% 80 100%
Ireland 19 3 6 0% 2 62% -13 -70%
Italy 4026 4 655 4736 31% 82 2% 710 18%
Latvia 37 148 165 1% 17 12% 128 347%
Lithuania 60 402 390 3% -12 -3% 330 548%
Luxembourg 11 3 4 0% 1 15% -7 -64%
Malta NO,IE 0 1 0% 1 176% 1 100%
Netherlands 2 654 637 464 3% -173 -27% -2189 -82%
Poland NO 4578 4562 30% -16 0% 4562 100%
Portugal 0 96 97 1% 0 0% 97| 157956%
Romania NO 139 154 1% 15 11% 154 100%
Slovakia NO 101 92 1% -9 -9% 92 100%
Slovenia NO 33 35 0% 2 5% 35 100%
Spain 79 94 106 1% 12 13% 27 35%
Sweden NO NO NO - - - - -
United Kingdom NO 277 259 2% -18 -6% 259 100%
EU-28 7 349 15281 15 299 100% 18 0% 7950 108%
Iceland NO NO NO - - - - -
EU-28 + ISL 7349 15281 15 299 100% 18 0% 7950 108%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

France, Germany, Italy, Spain and the United Kingdom account for 46 % of CO, emissions,
whereas lItaly accounts for 31 % and Poland for 30 % of CO, emissions from LPG in 2014

(Table 3.60).
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N2O emissions from 1A3b Road Transportation

N20O emissions from 1A3b Road Transportation account for 0.2 % of total EU-28+ISL GHG
emissions in 2014. Figure 3.94 gives an overview of the N,O trend caused by different fuels.
The trend is mainly dominated by emissions resulting from gasoline and diesel oil.

Figure 3.94 1A3b Road Transport: N2O Emissions Trend
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N2O emissions increased between 1990 and 2014 by 32 % (Table 3.62). NO emissions
increased in the 1990s due to the implementation of the catalytic converter in the early Euro
vehicles (mainly Euro 1), but decreased thereafter (for post Euro 2 vehicles). The reason for
the existing various trends in N.O emission are different estimates of N.O emission factors.
In principle, two different models/emission factor sources are being used in EU-28+ISL
countries to estimate N.O emissions: (1) HBEFA - Handbook of emissions factors, (2)
COPERT. The Emission Factors Handbook (Austria, Germany, the Netherlands and
Sweden) estimates that the N>O emission factors decrease for every technology generation
(Euro 1, Euro 2 etc.).

These emission factors were fully updated for passenger cars and light commercial vehicles
with the launch of the first official COPERT 4 version 3.0 (November 2006) and were
introduced in the rt070100 chapter of AEIG dated September 2006. These emission factors
introduced reductions in N2O as the emission technology improved. In particular for gasoline
vehicles, these emission factors also introduced an increase in the emission level as the
vehicle grows older and a decrease as the fuel sulfur decreased. All emission factors were
based on an extensive literature review and synthesis of the findings that was conducted in
2005. Use of the new emission factors over COPERT Il should in general lead to reductions
of the national N2O levels.
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In 2007, the HDV N2O emission factors were updated based on a relevant report that was
published by the Dutch Institute TNO (Report TNO 03.0R.VM.006.1/1JR). These emission
factors were sensitive to vehicle size and driving conditions (urban, rural, highway).
Depending on the national stock details, use of the emission factors could lead to both slight
increases or slight decreases compared to the previous set. The new emission factors were
introduced in COPERT 4 v5.0 (December 2007) but were then introduced in the AEIG with
the original GB2009 revision (Technical report 9/2009 — June 2009).

Since June 2009 this basic methodology of N>O calculation has remained without changes.

The COPERT 4 implementation of the methodology introduced some calculation errors that
were fixed in the subsequent software versions. Also a number of slight updates (extension
of the methodology to other categories) have been incorporated. A summary of these
updates and software fixes is provided in Table 3.61.
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Table 3.61: N2O and CHg relevant changes in the COPERT 4 methodology

Version: 3.0 | Date: November 2006

METHODOLOGY: Update of the gasoline and diesel passenger car and light duty vehicle N,O emission factors. Introduction
of impact of vehicle technology, vehicle age and fuel sulfur.

Reference: http://www.emisia.com/versions.html

Version: 5.0 Date: December2007

METHODOLOGY: Update of the diesel HDV emission factors based on Dutch study

Reference: http://www.emisia.com/versions.html

Version: 5.1 Date: February 2008

SOFTWARE CORRECTION: Use of the cumulative mileage instead of annual mileage to calculate N,O degradation. The
correction should lead to an increase in emissions

Reference: http://www.emisia.com/versions.html

Version: 6.1 Date: February 2009

METHODOLOGY: The Euro 5 and 6 passenger car and light duty trucks emission factors of CH4, N,O, NH; have been
inherited by default from Euro 4. They were zero in the previous version. The revision will slightly increase total N,O
emissions.

Reference: http://www.emisia.com/versions.html

Version: 7.0 | Date: December 2009

SOFTWARE CORRECTION: There was a software bug during the calculation of N,O, NH; and CH,4 hot and cold emissions.
Because of this bug there was a misallocation between the hot and cold emissions of these pollutants. Furthermore the N,O
cold emissions were stored in place of NH; cold emissions and vice versa. This is now corrected. The corrections is expected
to lead to MS specific changes

Reference: http://www.emisia.com/download_file.html?file=COPERT4_v7_0.pdf

Version: 8.1 | Date: May 2011

METHODOLOGY: N,O hot and cold emission factors parameters for Euro 5 and Euro 6 LPG passenger cars are set equal to
Euro 5 and Euro 6 gasoline ones. This is estimated to slightly increase N,O in some MS were LPG vehicles are widespread.

Reference: http://www.emisia.com/download_file.html?file=COPERT4_v8_1.pdf

Version: 9.0 Date: October 2011

METHODOLOGY: Bioethanol was introduced as a fuel. N,O emissions are now split to a fossil and a non-fossil (biomass) part
(for exporting to CRF).

Reference: http://www.emisia.com/download_file.htmlI?file=COPERT4_v9_0.pdf

Version: 10.0 Date: November 2012

METHODOLOGY: CH, emission factors for Euro 4, 5 and 6 gasoline passenger cars have been updated. This is estimated to
slightly increase total CH, emissions.

Reference: http://www.emisia.com/files/COPERT4_v10_0.pdf
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Table 3.62  1A3b Road Transport: Member States’ contributions to N20O emissions and information on method
applied and emission factor

N20 emissions in kt CO2 equiv. ESUE;?-IQL Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions | kt CO2 kt CO2 applied factor
1990 2013 2014 : X % X %
in 2014 equiv. equiv.

Austria 114 182 185 2% 3 2% 71 62% NA NA
Belgium 196 244 256 3% 12 5% 61 31% M,NA, T3] CS,NA,OTH
Bulgaria 53 60 69 1% 9 15% 16 29% NA, T2 CR,NA
Croatia 39 46 46 1% 0 0% 7 19% NA,T1,T3|] CR,D,NA,NO
Cyprus 28 49 48 1% -1 -3% 20 72% T1 D
Czech Republic 137 599 610 7% 11 2% 474 347% NA,T1,T2 CS,D,NA
Denmark 89 115 121 1% 6 6% 32 36% CR,M, T3 CR
Estonia 22 18 18 0% 0 1% -3 -15% NA,T1,T3 CS,D,NA
Finland 154 70 72 1% 2 2% -82 -53% M,NA D,NA
France 892 1 455 1487 17% 32 2% 595 67% NA NA
Germany 1113 1419 1453 17% 34 2% 340 31% CS,M,T2,T3 CS,M
Greece 118 113 109 1% -4 -4% -8 -7% M, T1 D,M
Hungary 69 90 104 1% 15 16% 35 51% NA,T1,T3 D,M,NA
Ireland 48 99 102 1% 3 4% 54 111% T3 M
ltaly 845 850 862 10% 12 1% 17 2% NA, T3 M,NA
Latvia 19 25 27 0% 3 11% 8 43% NA,T1,T2| CR,NA,OTH
Lithuania 39 35 35 0% 0 0% -4 -10% NA,T1,T3 CR,D,NA
Luxembourg 16 49 49 1% 0 1% 33 207% NA, T3 M,NA
Malta 5 10 10 0% 0 3% 5 116% NA,NO, T3 CR,NA,NO
Netherlands 98 255 237 3% -18 -7% 139 142% NA,T1,T2 CS,D,NA
Poland 180 532 544 6% 12 2% 364 203% NO,T1 D,NO
Portugal 64 136 139 2% 3 2% 75 116% NO,T3 CR,NO
Romania 227 140 165 2% 25 18% -62 -27% NA,T1,T3 D,NA,OTH
Slovakia 56 55 52 1% -2 -4% -4 -7% M,NA D,NA
Slovenia 31 52 51 1% 0 -1% 21 67% M,NA M,NA
Spain 474 721 752 9% 30 4% 278 59% T3 M
Sweden 154 131 137 2% 6 4% -17 -11% M,NA CS,D,M,NA
United Kingdom 1311 918 970 11% 52 6% -341 -26% NA, T3 CR,CS,NA
EU-28 6 589 8 467 8711 100% 244 3% 2123 32%

Iceland 15 34 34 0% -1 -2% 19 127% NA NA
EU-28 + ISL 6 603 8 501 8 745 100% 244 3% 2142 32%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A3b Road Transportation — Diesel Oil (N2O)

N2O emissions from Diesel oil account for 77 % of N.O emissions from 1A3b “Road
Transportation” in 2014. Between 1990 and 2014 N>O emissions from Diesel oil increased in
all Member States, except for Finland (decrease by 33 %) and Slovakia (decrease by 12 %);
within the EU-28+ISL the emission increased by 269 %. The smallest increase in absolute
terms was reported by Cyprus, Greece, Lithuania and Malta. Between 2013 and 2014, EU-
28+ISL emissions rose by 5 % (Table 3.63).
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Table 3.63

1A3b Road Transport, diesel oil: Member States’ contributions to N2O emissions

N20 emissions in kt CO2 equiv. Eﬁhgg’ '" | Change 2013-2014 | Change 1990-2014
-28+ISL
Member State sifesions [ R oon K COD
1990 2013 2014 - . % . %
in2014 equiv. equiv.
Austria 13 166 171 3% 5 3% 158 1189%
Belgium 59 219 229 3% 10 4% 170 287%
Bulgaria 13 28 34 0% 21% 21 166%
Croatia 10 29 30 0% 2 6% 20 200%
Cyprus 10 12 11 0% -3% 1 7%
Czech Republic 30 226 238 4% 12 5% 208 694%
Denmark 33 87 96 1% 10% 63 193%
Estonia 7 13 14 0% 1 5% 6 90%
Finland 65 46 44 1% -2 -5% -22 -33%
France 255 1184 1218 18% 34 3% 963 378%
Germany 119 1173 1214 18% 41 3% 1095 917%
Greece 39 48 43 1% -4 -9% 4 10%
Hungary 21 59 71 1% 13 21% 50 237%
Ireland 13 75 80 1% 5 7% 67 506%
Italy 339 651 679 10% 28 4% 340 100%
Latvia 6 17 19 0% 2 14% 14 248%
Lithuania 19 21 22 0% 1 6% 3 15%
Luxembourg 45 46 1% 1 2% 43 1639%
Malta 2 4 4 0% 10% 2 92%
Netherlands 23 182 174 3% -8 -5% 150 643%
Poland 113 394 406 6% 12 3% 294 261%
Portugal 16 102 108 2% 5 5% 92 576%
Romania 31 97 107 2% 10 11% 76 248%
Slovakia 41 36 36 1% 1 2% -5 -12%
Slovenia 11 41 43 1% 2 5% 33 308%
Spain 201 647 678 10% 31 5% 477 237%
Sweden 14 90 99 1% 9 10% 85 628%
United Kingdom 323 776 844 12% 68 9% 521 161%
EU-28 1831 6 469 6 760 100% 292 5% 4930 269%
Iceland 2 6 6 0% 0 -4% 4 208%
EU-28 + ISL 1832 6474 6 766 100% 292 5% 4934 269%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

France, Germany, Italy, Spain and the United Kingdom account for 68 % of N.O emissions
and for 68 % of activity data from diesel oil in 2014 (Figure 3.96). In Figure 3.95 the IEF is
depicted and the mean value is around 2 kg/TJ. In most cases the IEF is country specific,
with the exeption of Iceland where the default emission factor was used (3.9 kg/TJ), thus a
variation in the values of the IEF through the timeseries is observed.
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Figure 3.96 1A3b Road Transport, diesel oil: Emission trend and share for N2O emission
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Figure 3.97 1A3b Road Transport, Diesel Oil: Overview of outliers of Implied Emission Factors for N20 (in
kg/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper

and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A3b Road Transportation — Gasoline (N2O)

N2O emissions from Gasoline account for 18 % of N.O emissions from 1A3b Road
Transportation in 2014. Between 1990 and 2014, N,O emissions from gasoline decreased by
67 % in the EU-28+ISL with a peak in 1998. As explained above, this peak is due to the
implementation of the catalytic converter in the early Euro vehicles and mainly Euro 1.
Emissions decreased thereafter with the introduction of Euro 2 and later vehicle
technologies. Between 2013 and 2014, all Member States, except for Czech Republic and
Poland (emissions remained almost constant) and Bulgaria (emissions rose by 14 %),
Hungary (emissions rose by 1 %) and Romania (emissions rose by 51 %), showed a
decreasing trend. The EU-28+ISL total N2O emissions dropped by 4 % (Table 3.64).

Table 3.64  1A3b Road Transport, gasoline: Member States’ contributions to N2O emissions

N20 emissions in kt CO2 equiv. Eﬁhgg’ '" | Change 2013-2014 | Change 1990-2014
-28+ISL
Member State sifesions [ R oon K COD
1990 2013 2014 - . % . %
in2014 equiv. equiv.
Austria 100 15 13 1% -2 -12% -87 -87%
Belgium 135 12 12 1% 0 -2% -124 -91%
Bulgaria 41 15 17 1% 2 14% -24 -58%
Croatia 29 15 13 1% -1 -10% -15 -54%
Cyprus 17 37 36 2% -1 -2% 19 109%
Czech Republic 107 371 369 24% -2 0% 262 246%
Denmark 56 20 18 1% -3 -12% -38 -68%
Estonia 14 5 5 0% -1 -10% -10 -67%
Finland 88 20 17 1% -2 -11% -71 -80%
France 637 171 154 10% -17 -10% -483 -716%
Germany 994 159 148 10% -11 -1% -846 -85%
Greece 78 59 58 4% -1 -1% -20 -25%
Hungary 48 26 26 2% 0 1% -22 -45%
Ireland 35 21 18 1% -2 -12% -17 -48%
Italy 502 132 124 8% -9 -1% -378 -75%
Latvia 13 5 5 0% 0 -2% -8 -65%
Lithuania 19 9 8 0% -1 -12% -11 -60%
Luxembourg 13 3 3 0% 0 -9% -10 -T7%
Malta 2 6 6 0% 0 -3% 3 136%
Netherlands 58 61 51 3% -10 -17% -7 -12%
Poland 67 128 128 8% 0 0% 61 91%
Portugal 48 25 23 1% -3 -10% -26 -53%
Romania 196 32 48 3% 16 51% -148 -76%
Slovakia 15 15 11 1% -4 -25% -4 -26%
Slovenia 20 5 4 0% -1 -27% -16 -80%
Spain 273 69 68 4% -2 -2% -205 -75%
Sweden 140 20 18 1% -2 -12% -122 -87%
United Kingdom 988 140 124 8% -16 -11% -863 -87%
EU-28 4734 1596 1524 98% -71 -4% -3209 -68%
Iceland 13 29 28 2% -1 -2% 15 116%
EU-28 + ISL 4747 1624 1552 100% -72 -4% -3194 -67%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

France, Germany, lItaly, Spain and the United Kingdom accounted for 40 % of NO
emissions, whereas Czech Republic accounts for 24 % of N»O emissions from gasoline in
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2014 (Figure 3.99). In Figure 3.98 the IEF is depicted and it is obvious that high variability
exists for all Member States through the whole time series.

Figure 3.99 1A3b Road Transport, Gasoline: Emission trend and share for N2O emissions
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Figure 3.100 1A3b Road Transport, Gasoline: Overview of outliers of Implied Emission Factors for N20O (in kg/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.

1A3b Road Transportation — Activity Data Biofuels

According to the European Directive on the promotion of the use of biofuels or other
renewable fuels for transport (2003/30/EG), Member States should ensure that a minimum
proportion of biofuels and other renewable fuels is placed on their markets, and, to that
effect, shall set national indicative targets, to reduce greenhouse gas emissions. Member
States brought into force the laws, regulations and administrative provisions necessary to
comply with this Directive by 31 December 2004. A reference value for these targets shall be
2 %, calculated on the basis of energy content, of all petrol and diesel for transport purposes
placed on their markets by 31 December 2005. A reference value for these targets shall be
5.8 %, calculated on the basis of energy content, of all petrol and diesel for transport
purposes placed on their markets by 31 December 2010. Due to the possibility of different
national implementation the MS need to approach partly different targets.

Between 1990 and 2014, activity data of biofuels increased from 41.12 TJ to 568 778 TJ in
the EU-28+ISL (Figure 3.101). France reports most of total amount of biofuels (20.1 % of
total EU-28+ISL activity in 2014), followed by Germany (19.6 %). All Member States but
Luxembourg report biofuels activity data under 1A3b for 2014.
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Figure 3.101 1A3b Road Transport, Biofuels: Trend of Activity data of Biofuels
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Railways (1A3c) (EU-28+ISL)

Railway locomotives generally are one of these types: diesel, coal, electric, or steam. Diesel
locomotives generally use diesel engines in combination with an alternator or generator to
produce the electricity required to power their traction motors. Emissions from Railways arise
from the combustion of liquid and solid fuels.

CO; emissions from 1A3c¢ Railways account for 0.2 % of total EU-28+ISL GHG emissions in
2014. Between 1990 and 2014, CO, emissions from rail transportation decreased by 50 % in
the EU-28+ISL. The total trend is dominated by CO, emissions from liquid fuels (Figure
3.102). The emissions from this key category are due to fossil fuel consumption in rail
transport, which decreased by 49 % between 1990 and 2014.

244



Figure 3.102 1A3c Railways: CO2 Emission Trend and Activity Data
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The Member States France, Germany and the United Kingdom contributed most to the
emissions from this source (54 %). Between 1990 and 2014, Germany had by far the highest

decreases in absolute terms (Table 3.65).
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Table 3.65

1A3c Railways: Member States’ contributions to CO2 emissions

CO2 emissions in kt Eﬁh;g’ '" | Change 2013-2014 | Change 1990-2014
Member State -28+1SL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 178 114 118 2% 4 4% -60 -34%
Belgium 222 88 88 1% 0 0% -134 -60%
Bulgaria 323 47 37 1% -9 -20% -285 -88%
Croatia 140 74 66 1% -8 -10% -74 -53%
Cyprus NO NO NO - - - - -
Czech Republic 654 271 274 4% 3 1% -380 -58%
Denmark 297 248 252 4% 4 2% -45 -15%
Estonia 154 81 61 1% -20 -25% -93 -60%
Finland 191 93 85 1% -8 -9% -106 -56%
France 1070 461 459 7% -3 -1% -612 -57%
Germany 2901 1050 1042 16% -8 -1% -1 859 -64%
Greece 199 56 135 2% 78 139% -64 -32%
Hungary 524 149 159 2% 9 6% -366 -70%
Ireland 133 118 108 2% -10 -8% -25 -19%
Italy 441 60 57 1% -3 -5% -384 -87%
Latvia 531 223 214 3% -9 -4% -318 -60%
Lithuania 350 166 174 3% 8 5% -176 -50%
Luxembourg 25 9 10 0% 1 15% -15 -59%
Malta NO NO NO - - - - -
Netherlands 91 83 85 1% 2 3% -6 -6%
Poland 1638 322 318 5% -4 -1% -1321 -81%
Portugal 175 30 31 0% 2 5% -144 -82%
Romania 452 509 339 5% -170 -33% -113 -25%
Slovakia 377 83 78 1% -5 -6% -299 -79%
Slovenia 65 32 41 1% 9 30% -24 -37%
Spain 414 239 243 4% 2% -171 -41%
Sweden 101 51 47 1% -4 -8% -55 -54%
United Kingdom 1455 1994 2021 31% 27 1% 566 39%
EU-28 13102 6 650 6541 100% -109 -2% -6 561 -50%
Iceland NO,NA NO,NA NO - - - - -
EU-28 + ISL 13102 6 650 6541 100% -109 -2% -6 561 -50%

1A3c Railways —-Ligquid Fuels (COy)

Between 1990 and 2014, CO; emissions from liquid fuels decreased by 49 % in the EU-
28+ISL. Between 2013 and 2014, EU-28+ISL emissions decreased by 2 % (Table 3.66).
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Table 3.66

1A3c Railways, liquid fuels: Member States’ contributions to CO2 emissions and information on
method applied and emission factor

CO2 emissions in kt ESUE;?-IQL Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 171 113 118 2% 4 4% -54 -31% - -
Belgium 222 88 88 1% 0 0% -134 -60% T1 CS,D
Bulgaria 323 47 37 1% -9 -20% -285 -88% T1 D
Croatia 119 74 66 1% -8 -10% -53 -44% T1 D
Cyprus NO NO NO - - - - - NA NA
Czech Republic 654 271 274 4% 3 1% -380 -58% T1 D
Denmark 297 248 252 4% 4 2% -45 -15% CR,T2 CS
Estonia 143 81 61 1% -20 -25% -81 -57% T2 CS
Finland 191 93 85 1% -8 -9% -106 -56% M CS
France 1070 461 459 7% -3 -1% -612 -57% - -
Germany 2 847 1019 1011 16% -8 -1% -1 836 -64% CS,M CS,M
Greece 199 56 135 2% 78 139% -64 -32% T2 CS
Hungary 520 149 159 2% 9 6% -361 -69% T1 D
Ireland 133 118 108 2% -10 -8% -25 -19% T2 CS
ltaly 441 60 57 1% -3 -5% -384 -87% T2 CS
Latvia 531 223 214 3% -9 -4% -318 -60% T2 CS
Lithuania 350 166 174 3% 8 5% -176 -50% T2 CS
Luxembourg 25 9 10 0% 1 15% -15 -59% T2 CS
Malta NO NO NO - - - - - NA NA
Netherlands 91 83 85 1% 2 3% -6 -6% T2 CS
Poland 1332 322 318 5% -4 -1% -1 015 -76% T1 D
Portugal 175 30 31 0% 2 5% -144 -82% T1 D
Romania 420 509 339 5% -170 -33% -81 -19% T1,T2 CS,D
Slovakia 377 83 78 1% -5 -6% -299 -79% T1 D
Slovenia 65 32 41 1% 9 30% -24 -37% T1 D
Spain 414 239 243 4% 4 2% -171 -41% T1 M
Sweden 101 51 47 1% -4 -8% -55 -54% T1 CS
United Kingdom 1455 1962 1990 31% 29 1% 535 37% T2 CS
EU-28 12 666 6 587 6 479 100% -108 -2%) -6 187 -49%)

Iceland NO NO NO - - - - - NA NA
EU-28 + ISL 12 666 6 587 6 479 100% -108 -2%) -6 187 -49%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.

France, Germany, Poland, Romania and the United Kingdom account for 64 % of CO:
emissions and for 64 % of activity data from liquid fuels in 2014 (Figure 3.104).

Table 3.66 shows that the majority of CO, emissions from the combustion of liquid fuels in
railways were calculated using a higher tier method. In Figure 3.103 the IEF is depicted
where the mean value is around 73.8 t/TJ.
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Figure 3.104 1A3c Railways, Liquid Fuels: Emission trend and share for CO2
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Figure 3.105 1A3c Railways, Liquid Fuels: Overview of outliers of Implied Emission Factors for COz (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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3.234 Navigation (1A3d) (EU-28+ISL)

This source category covers all water-borne transport from recreational craft to large ocean-
going cargo ships that are driven primarily by large, slow and medium speed diesel engines
and occasionally by steam or gas turbines. Emissions arise from gas/diesel oil, residual oil or
other.

CO; emissions from 1A3d Navigation account for 0.4 % of total EU-28+ISL GHG emissions
in 2014. Between 1990 and 2014, CO, emissions from navigation decreased by 37 % in the
EU-28+ISL (Table 3.67). The emissions from this key source are due to fossil fuel
consumption in navigation. The total CO, emission trend is dominated by emissions from
gas/diesel oil and residual oil (Figure 3.106).

Figure 3.106 1A3d Navigation: CO2 Emission Trend and Activity Data
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Five Member States (France, Germany, Greece, ltaly, and the United Kingdom) contributed
the most to the emissions from this source (70 %). Most Member States (18 in total) had
decreasing emissions from navigation between 1990 and 2014. The Member States with the
highest decreases in absolute terms were Germany, Italy and Spain (Table 3.67).

249




Table 3.67

1A3d Navigation: Member States’ contributions to CO2 emissions

CO2 emissions in kt Eﬁhgg’ '" | Change 2013-2014 | Change 1990-2014
Member State -28+1SL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 15 12 11 0% -1 -7% -3 -23%
Belgium 362 430 414 3% -16 -4% 52 14%
Bulgaria 56 7 9 0% 1 20% -48 -85%
Croatia 134 122 136 1% 14 12% 2 1%
Cyprus 2 2 1 0% 0 -3% -1 -34%
Czech Republic 57 6 10 0% 3 50% -47 -83%
Denmark 748 402 365 2% -36 -9% -383 -51%
Estonia 22 13 32 0% 19 149% 10 46%
Finland 441 476 414 3% -62 -13% -27 -6%
France 973 1260 1256 8% -4 0% 282 29%
Germany 3645 1756 1865 12% 110 6% -1779 -49%
Greece 1809 1394 1457 9% 63 4% -352 -19%
Hungary 209 16 19 0% 3 20% -190 -91%
Ireland 85 178 222 1% 45 25% 138 162%
Italy 5466 4104 4082 26% -22 -1% -1 384 -25%
Latvia 1 25 13 0% -13 -49% 12 1185%
Lithuania 15 14 15 0% 0 2% -1 -6%
Luxembourg 1 1 1 0% 0 7% 0 -5%
Malta 17 77 98 1% 21 28% 81 474%
Netherlands 743 1165 1005 7% -159 -14% 262 35%
Poland 150 12 16 0% 3 26% -134 -90%
Portugal 260 247 168 1% -79 -32% -92 -35%
Romania 1151 154 116 1% -38 -24% -1 035 -90%
Slovakia 0 3 4 0% 1 28% 41 19564%
Slovenia NO,IE NO,IE NO,IE - - - - -
Spain 5187 1565 1003 7% -563 -36% -4 185 -81%
Sweden 575 371 400 3% 29 8% -175 -30%
United Kingdom 2167 2171 2264 15% 93 4% 97 4%
EU-28 24 293 15984 15 397 100% -586 -4% -8 895 -37%
Iceland 59 16 20 0% 5 29% -39 -66%
EU-28 + ISL 24 352 15999 15418 100% -581 -4% -8 934 -37%

1A3d Navigation — Residual Fuel Oil (COy)

CO; emissions from residual oil account for 29 % of CO, emissions from 1A3d Navigation in
2014. Between 1990 and 2014, CO; emissions from residual fuel oil decreased by 50 % in
the EU-28+ISL. The countries with the highest decrease in absolute terms were Romania,
Spain and United Kingdom. 15 Member States reported emissions as ‘Not Occurring’ (Table
3.68) for 2014, whereas Belgium reported emissions as ‘Included Elsewhere’ and
specifically, the aforementioned emissions are included in gas/diesel oil, since the amounts
of residual fuel oil are very small.
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Table 3.68

1A3d Navigation, residual fuel oil: Member States’ contributions to CO2 emissions and information
on method applied and emission factor

CO2 emissions in kt ESUE;?-IQL Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria NO NO NO - - - - - NA NA
Belgium IE IE IE - - - - - NA NA
Bulgaria NO NO NO - - - - - NA NA
Croatia 7 NO NO - - - -7 -100% NA NA
Cyprus NO NO NO - - - - - NA NA
Czech Republic NO NO NO - - - - - NA NA
Denmark 357 176 166 4% -10 -6% -190 -53% CR,T2 CS
Estonia NO NO NO - - - - - NA NA
Finland 123 96 88 2% -9 -9% -36 -29% M CS
France 156 74 67 2% -7 -10% -89 -57% - -
Germany 935 510 502 11% -8 -2% -433 -46% CSs CS.M
Greece 746 828 862 20% 34 4% 116 16% T1 CS
Hungary 3 NO NO - - - -3 -100% NA NA
Ireland 63 NO NO - - - -63 -100% NA NA
ltaly 2574 1832 1824 41% -8 0% -750 -29% T1,T2 CS
Latvia NO NO NO - - - - - NA NA
Lithuania NO NO NO - - - - - NA NA
Luxembourg NO NO NO - - - - - NA NA
Malta 6 23 28 1% 5 19% 22 400% D, Tl D
Netherlands NO NO NO - - - - - NA NA
Poland 70 2 2 0% 0 -17% -68 -98% T1 D
Portugal 188 178 121 3% -57 -32% -66 -35% T2 D
Romania 1025 NO NO - - - -1 025 -100% NA NA
Slovakia NO NO NO - - - - - NA NA
Slovenia NO NO NO - - - - - NA NA
Spain 1234 395 268 6% -126 -32% -966 -78% T1 CS,M
Sweden 194 151 157 4% 7 4% -37 -19% T1 CS
United Kingdom 1142 285 307 7% 23 8% -835 -73% T2 CS
EU-28 8 822 4551 4393 100% -158 -3%) -4 429 -50%

Iceland 22 4 7 0% 3 73% -16 -70% T1 D
EU-28 + ISL 8 844 4554 4 399 100% -155 -3%) -4 444 -50%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Germany, Greece, ltaly and Spain account for 78 % of CO;, emissions and for 79 % of
activity data from residual fuel oil in 2014 (Figure 3.108).

Table 3.68 shows that the majority of CO, emissions from the combustion of residual fuel oil
in navigation were calculated using a higher tier method. In Figure 3.107 the IEF is depicted
where the mean value is around 77.7 t/TJ.
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Figure 3.108 1A3d Navigation, Residual Fuel Oil: Emission trend and share for CO2
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Figure 3.109 1A3d Navigation, Residual Fuel Oil: Overview of outliers of Implied Emission Factors for COz2 (in
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A3d Navigation — Gas/Diesel QOil (COy)

CO- emissions from Gas/Diesel oil account for 60 % of CO2 emissions from 1A3d Navigation
in 2014 (Table 3.69). The CO2 emissions from Gas/Diesel oil decreased by 33 % between
1990 and 2014.

Table 3.69  1A3d Navigation, gas/diesel oil: Member States’ contributions to CO2 emissions and information on
method applied and emission factor

CO2 emissions in kt Esurj;gilg'l_ Change 20132014 | Change 1990-2014 Vethod Emission
LS B emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 5 5 4 0% -1 -16% -1 -20% - -
Belgium 362 430 414 4% -16 -4% 52 14% T1,T3 CS,D
Bulgaria 56 7 9 0% 1 20% -48 -85% T1 D
Croatia 128 122 136 1% 14 12% 9 7% T1 D
Cyprus 2 2 1 0% 0 -3% -1 -34% T1 D
Czech Republic 57 6 10 0% 3 50% -47 -83% T1 D
Denmark 392 225 199 2% -26 -12% -193 -49% CR,M, T2 CS
Estonia 22 13 32 0% 19 149% 10 46% T2 CS
Finland 186 241 201 2% -40 -17% 14 8% M, T3 CS
France 290 334 334 4% -1 0% 44 15% - -
Germany 2710 1245 1363 15% 118 9% -1 346 -50% CS CS,M
Greece 1063 566 595 6% 28 5% -468 -44% T1 CS
Hungary 28 16 19 0% 3 20% -9 -33% T1 D
Ireland 22 178 222 2% 45 25% 200 901% T2 CS
Italy 2324 1953 1939 21% -14 -1% -386 -17% T1,T2 CS
Latvia 1 25 13 0% -13 -50% 12 1410% T2 CS
Lithuania 15 14 15 0% 0 2% -1 -6% T2 CS
Luxembourg 1 1 1 0% 0 7% 0 10% T2 CS
Malta 12 53 70 1% 18 33% 59 506% D, Tl D
Netherlands 697 1096 937 10% -159 -14% 240 34% T2 CS
Poland 80 10 14 0% 4 34% -66 -82% T1 D
Portugal 72 69 47 1% -22 -32% -26 -35% T2 D
Romania 125 129 116 1% -13 -10% -9 -7% T2 CS
Slovakia 0 3 4 0% 1 28% 4 19564% T1 D
Slowenia IE IE IE - - - - - NA NA
Spain 3953 1170 734 8% -436 -37% -3 219 -81% T1 CS,M
Sweden 304 132 154 2% 22 17% -150 -49% Tl CS
United Kingdom 921 1581 1633 18% 52 3% 713 77% T2 CS
EU-28 13 829 9 627 9 217 100% -410 -4%) -4 612 -33%

Iceland 37 12 14 0% 2 15% -24 -64% T1 D
EU-28 + ISL 13 866 9 639 9 230 100% -409 -4% -4 636 -33%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Germany, ltaly, Netherlands, Spain and the United Kingdom account for 72 % of the CO.
emissions and for 72 % of activity data from gas/diesel oil in 2014 (Figure 3.111).

Table 3.69 shows that the majority of CO, emissions from the combustion of gas/diesel oil in
navigation were calculated using a higher tier method. In Figure 3.110 the IEF is depicted
where the mean value is around 73.9 t/TJ.
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Figure 3.111 1A3d Navigation, Gas/Diesel Qil: Emission trend and share for CO2
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Figure 3.112 1A3d Navigation, Gas/Diesel Oil: Overview of outliers of Implied Emission Factors for COz2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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3.2.35 Other (1A3e) (EU-28+ISL)

CO- emissions from 1A3e Other account for 0.1 % of total EU-28+ISL GHG emissions in
2014. This source includes mainly pipeline transport and ground activities in airports and
harbours. The emissions from this key source are due to fossil fuel consumption in other
transportation, which decreased by 22 % between 1990 and 2014. A fuel shift occurred from
oil to gas.

Germany contributed 20 % and Poland 14 % to the EU-28+ISL emissions from this source in
2014 (Table 3.70). Between 1990 and 2014 the EU-28+ISL emissions decreased by 11 %.
Eight Member States report emissions as ‘Not occurring’. Latvia reports emissions as
“Included elsewhere” and more specifically, emissions from pipeline transport are included
under 1.A.4.a.i Commercial/Institutional.

Table 3.70  1A3e Other: Member States’ contributions to CO2 emissions and information on method applied
and emission factor

CO2 emissions in kt Esurj;gilg'l_ Change 20132014 | Change 1990-2014 Vethod Emission
SIS AT emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 224 607 503 9% -104 -17% 279 124% NA NA
Belgium 226 191 125 2% -65 -34% -101 -44% CS,T3 D
Bulgaria 132 421 390 7% -31 -71% 258 196% T1,T2 CS,D
Croatia NO NO NO - - - - - NA NA
Cyprus NO NO NO - - - - - NA NA
Czech Republic 5 92 84 1% -9 -9% 78 1444% D, Tl CS,D
Denmark NO NO NO - - - - - NA NA
Estonia NO NO NO - - - - - NA NA
Finland 2 13 13 0% -1 -5% 11 481% NA,T1 CS,NA
France 212 490 461 8% -29 -6% 250 118% NA NA
Germany 1083 1469 1195 20% -274 -19% 111 10% CS CS
Greece NO 13 10 0% -3 -23% 10 100% T1 CS
Hungary 102 76 90 2% 14 19% -12 -12% NA,T1 D,NA
Ireland 62 149 149 3% 1 0% 87 141% T2 CS
ltaly 407 660 505 9% -156 -24% 97 24% NA, T2 CS,NA
Latvia IE,NO IE,NO NO,IE - - - - - NA NA
Lithuania 1764 234 236 4% 2 1% -1 528 -87% T2 CS
Luxembourg NO NO NO - - - - - NA NA
Malta NO NO NO - - - - - NA NA
Netherlands NO NO NO - - - - - NA NA
Poland NO 864 849 14% -15 -2% 849 100% NO,T1 D,NO
Portugal NO NO NO - - - - - NO NO
Romania 66 9 10 0% 1 10% -55 -84% T1,T2 CS,D
Slovakia 1814 482 179 3% -302 -63% -1 635 -90% M, T2 CS,M
Slovenia NO 0 2 0% 1 287% 2 100% NA, T2 CS,NA
Spain 20 305 296 5% -9 -3% 276 1362% T2 CS
Sweden 262 327 319 5% -8 -2% 57 22% T1,T2 CS
United Kingdom 225 459 479 8% 20 4% 254 113% T3 CS
EU-28 6 606 6 861 5 895 100% -966 -14% -711 -11%j

Iceland - - - - - - - - - -
EU-28 + ISL 6 606 6 861 5 895 100% -966 -14% -711 -11%)

Abbreviations explained in the Chapter ‘Units and abbreviation
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3.24 Other Sectors (CRF Source Category 1A4)

Category 1A4 mainly includes emissions from ‘small scale fuel combustion’ used for space
heating and hot water production in commercial and institutional buildings, households,
agriculture and forestry. It includes also emissions from mobile machinery used within these
categories (e.g mowers, harvesters, tractors, chain saws, motor pumps) as well as fuel used
for grain drying, horticultural greenhouse heating or CO: fertilisation and stall heating.
Category 1A4c includes emissions from domestic inland, coastal, deep sea and international
fishing. Emissions from transportation of agricultural goods are reported under category 1A3
Transport.

The following enumeration shows the correspondence of 1A4 sub categories and ISIC 3.1
rev codes:

e 1 A4 aCommercial/lnstitutional: ISIC categories 4103, 42, 6, 719, 72, 8, and 91-96
o 1 A4 Db Residential: All emissions from fuel combustion in households
e 1 A4 Db Agriculture/Forestry/Fishing: ISIC categories 05, 11, 12, 1302

In 2014 category 1A4 contributed to 603.310 kt CO, equivalents of which 96% CO,, 2.7%
CHs and 1.3% N2O.

It is remarkable that almost all countries report similar decreases in 2014. The main reason
might be the comparatively high temperatures in the heating period within whole Europe. The
following Table 3.71 presents the (15°/18°) heating degree days in 2013 and 2014 for EU-28
Member States and the population-weighted calculated values for EU-28 as well as the trend
in 1A4 total fuel consumption.

Table 3.71: EU-28 heating degree days 2013 and 2014 and 1A4 trend in total fuel consumption

Trend fuel
2013 2014 ;gelzd AT consumption

1A4
Austria 4 046 3554 -12% -13%
Belgium 3 049 2333 -23% -18%
Bulgaria 2414 2413 0% -8%
Croatia 2 616 2119 -19% 36%
Cyprus 695 723 4% -10%
Czech Republic 3698 3159 -15% -14%
Denmark 3255 2 664 -18% -14%
Estonia 4 089 4061 -1% 2%
Finland 5309 5315 0% -2%
France 2624 2102 -20% -14%
Germany 3417 2812 -18% -14%
Greece 1763 1833 4% -2%
Hungary 2688 2242 -17% -10%
Ireland 2 975 2787 -6% -9%
Italy 2211 2017 -9% -14%
Latvia 4012 3911 -3% -2%
Lithuania 3871 3729 -4% -6%
Luxembourg 3361 2 686 -20% -9%
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Trend fuel
2013 2014 ;-(r)elzd AW consumption
1A4
Malta 898 820 -9% -6%
Netherlands 3060 2 344 -23% -20%
Poland 3454 3068 -11% -8%
Portugal 1578 1314 -17% -1%
Romania 2987 2851 -5% -4%
Slovakia 3572 2952 -17% -14%
Slovenia 3 257 2768 -15% -17%
Spain 2 049 1695 -17% -4%
Sweden 5284 4 986 -6% -5%
United Kingdom 3218 2777 -14% -16%
EU-28 (weighted) 2944 2532 -14% -13%

Source: EEA 2016

Figure 3.113 shows the trend of total GHG emissions within source category 1A4 and the
dominating sources which are CO: emissions from 1A4b Residential and from 1A4a
Commercial/Residential. The emission trends of the large key sources show larger
fluctuations between 1990 and 2014. Between 1990 and 2014 emissions from 1A4
decreased by 27%. From 2013 to 2014 emissions decreased by 13.3% (93 Mt CO;
equivalents) which is mainly due to a decrease of category 1A4b CO, emissions which
decreased by 15.1% (-67 Mt CO;) and category 1A4a CO, emissions which decreased by
13.4% (-23 Mt COy). The significant decrease of 1A4b CO, emissions in the year 2014 is
mostly influenced by Germany (-15 Mt CO,), France (-10 Mt CO,), Italy (-9 Mt CO,), The
Netherlands (-5 Mt CO;) and the United Kingdom (-13 Mt CO;). The trend of 1A4a CO;
emissions in the year 2014 is mostly influenced by Germany (-5 Mt CO), France (-3 Mt
COy), the United Kingdom (-3 Mt CO,) and ltaly (-3 Mt COy).

It is remarkable that almost all countries report similar decreases in 2014. The main reason
might be the comparatively high temperatures in the heating period within whole Europe. The
following Table 3.72 presents the (15°/18°) heating degree days in 2013 and 2014 for EU-28
Member States and the population-weighted calculated values for EU-28 as well as the trend
in 1A4 total fuel consumption.

Table 3.72: EU-28 heating degree days 2013 and 2014 and 1A4 trend in total fuel consumption.

Trend fuel
2013 2014 Z)elzd A < consumption
1A4
Austria 4 046 3554 -12% -13%
Belgium 3 049 2 333 -23% -18%
Bulgaria 2414 2413 0% -8%
Croatia 2 616 2119 -19% 36%
Cyprus 695 723 4% -10%
Czech Republic 3698 3159 -15% -14%
Denmark 3255 2 664 -18% -14%
Estonia 4 089 4061 -1% 2%
Finland 5 309 5315 0% -2%
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Trend fuel
2013 2014 ;gizd AW consumption

1A4
France 2624 2102 -20% -14%
Germany 3417 2812 -18% -14%
Greece 1763 1833 4% -2%
Hungary 2 688 2242 -17% -10%
Ireland 2975 2787 -6% -9%
Italy 2211 2017 -9% -14%
Latvia 4012 3911 -3% -2%
Lithuania 3871 3729 -4% -6%
Luxembourg 3361 2 686 -20% -9%
Malta 898 820 -9% -6%
Netherlands 3 060 2344 -23% -20%
Poland 3454 3068 -11% -8%
Portugal 1578 1314 -17% -1%
Romania 2987 2 851 -5% -4%
Slovakia 3572 2 952 -17% -14%
Slovenia 3257 2768 -15% -17%
Spain 2049 1695 -17% -4%
Sweden 5284 4 986 -6% -5%
United Kingdom 3218 2777 -14% -16%
EU-28 (weighted) 2944 2532 -14% -13%

Source: EEA 2016

Figure 3.113
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In 2014 GHG emissions from source category 1A4 accounted for 14% of total GHG
emissions. This source category includes eleven key sources which contributed to 97% of
total 1A4 GHG emissions in 2014.2* The following list shows the key sources and their
contribution to total 1A4 GHG emissions for the year 2014:

e 1 A4 aCommercial/lnstitutional: Liquid Fuels - CO2

e 1 A4 aCommercial/lnstitutional: Solid Fuels - CO>

e 1 A4 aCommercial/lnstitutional: Gaseous Fuels - CO2
e 1 A4 aCommercial/lnstitutional: Other Fuels — CO2

e 1 A4 b Residential: Liquid Fuels - CO2

e 1 A4 b Residential: Solid Fuels - CO2

e 1 A4 b Residential: Gaseous Fuels - CO2
e 1 A4 b Residential: Biomass - CHas

e 1 A4 c Agriculture/Forestry/Fisheries: Liquid Fuels - CO2
e 1 A4 c Agriculture/Forestry/Fisheries: Gaseous Fuels - CO2
e 1 A4 c Agriculture/Forestry/Fisheries: Solid Fuels - CO2

(6.4%)

(0.6%)

(16.2%)
(0.8%)

(16.7%)
(5.8%)
(37.2%)
(1.6%)

(9.4%)
(0.7%)
(2.0%)

Table 3.73 shows total GHG, CO; and CH. emissions from 1A4 Other sectors. Between
1990 and 2014 CO; emissions from 1A4 Other Sectors decreased by 27%, CH4 decreased
by 24% and N.O emissions decreased by 7%.

Table 3.73  1A4 Other Sectors: Member States’ contributions to total GHG, CO2 and CH4 emissions
GHG emissions | GHG emissions | CO2 emissions | CO2 emissions | CH4 emissions | CH4 emissions
in 1990 in 2014 in 1990 in 2014 in 1990 in 2014
Member State
(kt CO2 (kt CO2 (kt) (kt) (kt CO2 (kt CO2
equivalents) equivalents) equivalents) equivalents)

Austria 14 470 8 494 13784 8121 461 205
Belgium 27 972 22 579 27 555 22117 317 372
Bulgaria 8108 1771 7 629 1410 286 279
Croatia 3 860 2917 3643 2536 186 327
Cyprus 434 452 430 447 3 4
Czech Republic 31187 10 375 29 651 9714 1387 565
Denmark 9190 4 245 8 969 4 030 159 140
Estonia 2038 734 1881 557 103 123
Finland 7574 4170 7 266 3809 223 297
France 100 395 85 325 94 236 82 429 4704 1 366
Germany 207 137 123 657 203 031 122 211 3131 1022
Greece 8512 4 999 8 066 4811 102 107
Hungary 22 129 10 829 21 046 10 396 857 282
Ireland 10 586 8128 10 031 7 891 451 166
Italy 79 833 74 109 76 933 69 729 1148 2129
Latvia 5791 1423 5536 1 256 221 148
Lithuania 5836 1259 5599 1 058 207 171
Luxembourg 1332 1 456 1317 1438 11 11
Malta 137 211 136 210 0 1
Netherlands 39 415 32 400 38 811 30 943 542 1394
Poland 57 215 55 843 53729 51 594 2811 3342
Portugal 4719 4431 4 062 4012 414 247
Romania 11 427 10 077 10 954 8 885 426 1027
Slovakia 11 855 4524 11 356 4 308 462 186
Slovenia 1851 1413 1646 1223 147 142
Spain 26119 37 119 25 093 35 868 819 974
Sweden 11 072 3287 10 617 2 899 296 289
United Kingdom 111 756 87 087 109 328 85 570 1535 876
EU-28 821 951 603 310 792 333 579 473 21 409 16 192
Iceland 839 603 818 584 - -
EU-28 + ISL 822 789 603 913 793 151 579 473 21 409 16 192

21 1 A 4 b Residential: Solid Fuels (CH4) is a new key category and will be considered in detail in the EU NIR 2017.
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Abbreviations explained in the Chapter ‘Units and abbreviations’.

Table 3.74 provides information on the contribution of Member States to EU-28+ISL
recalculations in CO; from 1A4 Other sectors for 1990 and 2013 and main explanations for
the largest recalculations in absolute terms.

Table 3.74 1A4 Other Sectors: Contribution of MS to EU-28 recalculations in CO2 for 1990 and 2013 (difference
between latest submission and previous submission in kt of CO2 equivalents and percent)

1990 2013
thmv. co, Percent thuwl CcO, Percent Main explanations
Austria -1 0.0 286 32 revised energy balance, revised household census data
See chapter 3.2.9.5 in NIR. Use of IPCC default
4 00 158 06 emission factors from 2006 guidelines since the 2015

Belgium submission instead of 1996 guidelines before. Use of
country specific NCVs. Correction of activity data in
Flemish region.

Bulgaria 0 0.0 3 02 No specific explanations provided.
Croatia 0 0.0 0 0.0
See chapter 3.2.6.5 in NIR. RFO consumption by
8 18 0 0.0 commerce has been revised due to the addition of Pulp,

Cyprus ' ' Paper and Print industries. Diesel consumption by
agriculture has been revised to exclude the consumption
for fishing, which is now reported separately.

Czech Republic 0.0 -293 -2.4 Updgted .act|V|ty data (mainly natural gas), Explanation
provided in NIR sub chapters.
-1 0.0 -27 -0.5 See chapters 3.2.8 and 9.1.1 in NIR. Revision of energy
Denmark -
statistics.
Estonia 0 0.0 0 0.0
Finland 0 0.0 41 10 Revised fuel data in residential and commercial sectors

See chapter 3.2.7.5 in NIR. Mise a jour des données
22 0.0 280 0.3 g . . s .
France d'activité (données de consommations d’énergie pour les
secteurs commercial/tertiaire et résidentiel).
Revision of energy statistics. Change of solid fuels
NCVs. The emission factor for carbon dioxide from
Germany -68 0.0 -5 981 4.0 combustion of fossil diesel fuel, which to date has been
used for all relevant sources, was replaced with a
country-specific value.

Greece 0 0.0 0 0.0
0 0.0 153 13 See chapter 3.2.8.5 in NIR. Revision of energy statistics.
Hungary ' ' Removed double counting of industrial waste with
category 5.C.
0 0.0 -18 -0.2 See chapter 3.2.7.5 in NIR. Revised energy statistics.
Ireland . -
Revised CO, emission factor for natural gas.
Italy 0 0.0 10 0.0 Most probably revised activity data.
Latvia 0 0.0 0 0.0
Lithuania 0 0.0 0 0.0
Luxembourg 1 0.1 -83 -4.9 Revision of energ){ statistics. Updated methodology and
EF for off-road vehicles.
Malta 40 416 91 68.1 No specific explanation provided.
Netherlands 1986 5.4 462 1.2 Revision of energy statistics
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1990

2013

kt
equiv.

CO;

Percent

kt
equiv.

CO;

Percent

Main explanations

Poland

4

0.0

-2

0.0

Revision of energy statistics

Portugal

0.0

-17

-0.4

Correction of a compilation error in residual fueloil
consumption between 2004 and 2013

Romania

0.0

0.0

Slovakia

93

0.8

-299

-5.4

NIR chapter 3.2.8.5: Revision of energy statistics.
Inclusion of LPG.

Slovenia

0.0

0.1

Improved AD for fuel used in 1A4a and b Commercial
and Residential sector

Spain

0.0

-2 323

Revisiéon de los consumos de biomasa de 2012 y 2013
para el sector residencial y de 2013 también para el
sector comercial e institucional; y ademas en 2013, de
los consumos de residuos municipales, gaséleo, gas
natural, y biogas para el sector comercial e institucional,
y de biogéas y keroseno para instalaciones estacionarias
en el sector agricola. Al haberse modificado la
informacion original publicada por los

cuestionarios internacionales remitidos por MINETUR a
los organismos

internacionales, AIE y EUROSTAT, y sobre los cuales se
construyen los balances energéticos nacionales.
Revision de la serie de superficie de regadio, indicador
de actividad empleado para los motores de riego
(encuadrados dentro de la categoria 1A4c). Esta
modificacién tiene por objeto actualizar las superficies
para el afio 2013 con la nueva informacién disponible en
el Anuario Estadistico de MAGRAMA.

Modificacién de la cantidad de combustible asignada a
maquinaria movil agroforestal (dentro de la categoria
1A4c) para el afio 2012 y 2013. Se ha revisado el
consume de combustibles estimado para los equipos
destinados a labores de reforestacion, tala y arrastre de
madera al estar disponible en el Anuario Estadistico del
MAGRAMA la informaciéon de base correspondiente al
afio 2012 y 2013 para estas actividades

(volumen de madera cortada y superficie repoblada).
Modificacién del factor de emisién de CH, y N,O de las
fuentes estacionarias. Se habian utilizado factores
seleccionados de las diferentes guias metodolégicas
(EMEP/CORINAIR, EMEP/EEA, IPCC) y de fuentes
sectoriales e institucionales (API, CITEPA) sobre la
variable de actividad energia (GJ) en términos de PCI.
Se han actualizado estos factores de emision segun la
Guia IPCC 2006.

Sweden

276

2.7

345

12.7

Activity data of fuels amounts in sector 1A4 was revised
from 2005 for all categories; The model for estimating the
fuel consumption and emissions from Non-road mobile
machinery (NRMM) has been adjusted and updated in
2015; The amount of low blended biodiesel used by
NRMM was incorrectly allocated in submission 2015.

United Kingdom

177

0.2

-902

Overall change mostly due to revisions in 1A4ai, 1A4bi
and 1A4cii.
1A4ai - large decrease in emissions from this sector due
to revisions in activity data and also updates to the
natural gas emission factor following new data from gas
companies.

1A4bi - decrease to emission from this sector due to
revisions to national statistics and also revisions to
emission factors for coal, natural gas, coke, anthracite.
1A4cii - increase in emissions from this sector due to a
revision in national statistics
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1990 2013
Main explanations
kt . 0. Percent kt . CO: Percent P
equiv. equiv.
EU28 2517 0.3 -8 203 -1.2
Iceland 0 0.0 2 03 No specific explanation provided.
EU28+ISL 2517 0.3 -8 204 -1.2

Table 3.75 provides information on the contribution of Member States to EU-28+ISL
recalculations in CH, from 1A4 Other sectors for 1990 and 2013.

Table 3.75 1A4 Other Sectors: Contribution of MS to EU-28 recalculations in CH4 for 1990 and 2013 (difference
between latest submission and previous submission in kt of CO2 equivalents and percent)

1990 2013
Main explanations
K CO2 ) porcent [K €02 porcent P
equiv. equiv.
Austria 0 0.0 7 3.0 revised energy balance, revised household census data
Belgium ! 0.2 12 28 See chapter 3.1.3 in NIR
. 0 0.0 0 0.0
Bulgaria
Croatia 0 0.0 0 0.0
Cyprus 0 0.1 0 0.5 Revised biomass consumption (biogas)
. . - -0. ivit t inl | , Expl i
Czech Republic 0.0 1 0.1 Updgted .act|V| y data (mainly natural gas), Explanation
provided in NIR sub chapters.
Denmark 1 0.6 ! 0.5 See NIR
Estonia 0 0.0 0 0.0
Finland 0 0.0 ! 0.3 Revised fuel data in residential and commercial sectors
See chapter 3.2.7.5 in NIR. Mise a jour des données
0 0.0 57 3.6 B ) . s .
France d'activité (données de consommations d’énergie pour les
secteurs commercial/tertiaire et résidentiel).
Germany 0 0.0 -220 -16.1 Revision of energy statistics
Greece 0 0.0 0 0.0
0 0.0 17 51 See chapter 3.2.8.5 in NIR. Revision of energy statistics.
Hungary ' ’ Removed double counting of industrial waste and Open
Burning of Waste with category 5.C.
reland 0 0.0 0 0.0
Ital 565 96.7 -2 -0.1 See chapter 3.6.6 in NIR. Revision of biomass
Y consumption.
Methodology change for biomass use in 1A4b sector
Latvia 54 -19.5 79 -34.0 (Tier 1 to Tier 2, using CS methane EFs), precised data
for wood in 1A4a.
Lithuania 0 0.0 0 0.0
Luxembourg 0 0.0 0 -1.9 Revision of energ){ statistics. Updated methodology and
EF for off-road vehicles.
Malta 0 as.7 0 8.7 No specific explanation provided.
Netherlands 3 0.5 42 26 Revision of energy statistics
Poland 0 0.0 0 0.0
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1990 2013

kt . 0. Percent kt . CO: Percent Main explanations
equiv. equiv.
Portugal 0 0.0 0 0.0
. 0 0.0 0 0.0
Romania
0 0.0 2 0.9 NIR chapter 3.2.8.5: Revision of energy statistics.
Slovakia ' ' Inclusion of LPG. Minor corrections in biomass
consumption.
Correction of default CH, EF for solid fuels, natural gas
. 133 953.6 154 934.8 and biomass.
Slovenia . .
Improved AD for fuel used in 1Ad4a and b Commercial
and Residential sector
Spain -87 -9.6 -119 -10.7 Revision of energy statistics (biomass). Revision of CH,
emission factors (switch to IPCC 2006 GL).
Activity data of fuels amounts in sector 1A4 was revised
from 2005 for all categories; The model for estimating the
Sweden 3 1.0 29 10.5 fuel consumtion and emissions from Non-road mobile

machinery (NRMM) has been adjusted and updated in
2015; The amount of low blended biodiesel used by
NRMM was incorrectly allocated in submission 2015.

Due to a change to emission factors in 1A4bi - residential
-254 -14.2 282 41.9 stationary. IPCC T1 default emission factors now used
for coal, coke, ssf, anthracite and this has lead to an
increase in estimated emissions.

United Kingdom

EU28 304 1.4 145 0.8
Iceland 0 05 0 05 No specific explanation provided.
EU28+ISL 304 1.4 145 0.8

3.24.1 Commercial/lnstitutional (1A4a)

In this chapter information about emission trends, Member states’ contribution, activity data,
and emission factors is provided for category 1A4a by fuels. CO, emissions from 1Ada
Commercial/Institutional accounted for 3.4% of total GHG emissions in 2014.

Figure 3.114 shows the emission trend within the category 1A4a, which is mainly dominated
by CO. emissions from liquid and gaseous fuels. Between 1990 and 2014 GHG emissions
decreased by 28%, mainly due to decreases in CO emissions from solid (-92%) and liquid (-
54%) fuels while CO, emissions from gaseous fuels increased by 46% and showed an
continuous uptrend for the whole time series until 2013. Between 2013 and 2014 the CO;
emissions decreased by 13.4%, mainly driven by a decrease in gaseous and liquid fuel
consumption.
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Figure 3.114 1A4a Commercial/Institutional: Total and CO2 emission and activity trends
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Between 1990 and 2014, CO; emissions from 1A4a decreased by 28% in the EU-28 (Table
3.70). Main factors influencing CO. emissions from this source category are (1) outdoor
temperature, (2) number and size of offices, (3) building codes, (4) thermal properties of
building stock, (5) fuel split for heating and warm water, (6) use of renewable energy
sources, e.g. biomass or solar panels, and (7) use of district heating. Fossil fuel consumption
in Commercial/Institutional decreased by 17% between 1990 and 2014 and biomass
consumption increased by 137%

France, Germany, Italy and the United Kingdom contributed the most to the CO, emissions
from this source (68%). The Member States with the highest increases in absolute terms
were Spain, Italy and Romania. The Member States with the highest reduction in absolute
terms were Germany, the Czech Republic, France and the United Kingdom (Table 3.76).
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Table 3.76  1A4a Commercial/Institutional: Member States’ contributions to CO2 emissions and information on
method applied and emission factor

CO2 emissions in kt E‘T’fgila Change 2013-2014 | Change 1990-2014 | . Emission
Nienmloer SEiE emissions applied factor
1990 1995 2013 2014 | o014 | KtCO2 % kt CO2 %

Austria 2560|  3262] 1946|2007 1% 62 3% 561 22% NA NA
Belgium 4288] 5559] 6166] 4884 3%| 1282 21% 596 14% NA,TL D.NA
Bulgaria 3085 321 273 249 0% 25 9%| 2836 -92% TLT2 Cs.D
Croatia 779 662 509 470 0% 39 8% -309 -40% 1 D
Cyprus 75 104 90 77 0% 12 14% 2 3% 1 D
Czech Republic | 10024] 5905 3145 2538 2% 607 19%| 7486 75% TLT2 Cs.D
Denmark 1486| 1221 905 741 1% -165 _18% 746 50%[CR.M, TL, 72,73 Cs,D
Estonia 47 7 64 58 0% 5 9% 11 23% TLT2 Cs,D
Finland 2257  1390] 1037] 1023 1% 13 1%| 1233 55%| CS,M,TLT3 Cs,D
France 28445 30000 27261 23981 17%| 3280 12%| 4464 ~16% - -
Germany 64148 53226 37810] 32602 23%| 5217 14%| 31545 49%|  Cs.12.73 cs
Greece 519 666 829 561 0% 268 32% 42 8% TLT2 Cs.D
Hungary 2691] 3706] 3382] 2827 2% 555 _16% 137 5% TLT2 Cs,D
Ireland 2232 2001] 1920] 1756 1% 165 9% 477 21% P cs
Italy 16079] 17190] 23388] 20488 149%| 2901 12%| 4408 27% i cs
Latia 2759 630 434 437 0% 3 1%| 2322 -84% TLT2 Cs.D
Lithuania 2827 924 351 317 0% 34 10%| 2510 -89% 2 cs
Luxembourg 637 679 491 394 0% 97 ~20% 243 -38% TLT2 Cs.D
Malta 63 107 129 119 0% 10 8% 56 88% T1 D
Netherlands 8230] 8883| 8844 706l 5%| 1783 20%|  -1169 _14% P Cs.D
Poland 9838 7040] 8659 7762 5% 897 10%| 2076 21% TLT2 Cs,D
Portugal 745  1100] 1059] 1138 1% 78 7% 393 53% 1 D
Romania NO 797] 2061 2054 1% 7 0%|  2054] FALSCH TLT2 cs
Slovakia 4148] 2424] 2084] 1861 1% 524 25%| 2587 62% 2 cs
Slovenia 503 698 453 347 0% _106 23% 156 31% TLT2 CS.D
Spain 3804 5425 10044] 8644 6%| 1400 14%|  4840]  127% NA,T2|CS.M,NA,OTH
Sweden 2810] 1956 697 679 0% 18 3%| 2131 76%|  NATLTZ CS.NA
United Kingdom | _ 25508| 26950  23267| 20034 14%| 3232 14%| 5474 21% P cs
EU28 200504] 182939] 167307| 144808 100% 22500 13%| 55787 -28%

Iceland 16 6 2 2 0% 1 21% 14 -88% TLT2 D
EU-28 + ISL 200610] 182945] 167310] 144810 100%] 22 500 13% 55801 -28%

1A4 a Commercial/lnstitutional — Liquid Fuels (COy)

In 2014 CO, emissions from liquid fuels had a share of 26% within source category 1A4a
(compared to 42% in 1990). Between 1990 and 2014, CO; decreased by 54% (Table 3.77).
Five Member States had increases in this period, with the highest absolute increase in
Poland and Spain. The highest absolute decreases were achieved in France, Germany, Italy
and the United Kingdom. The strong decrease from 2006 to 2007 for Germany is due to low
gasoil sales to end consumers. Many end consumers did not restock their oil tanks in 2007
because of high outdoor temperatures and rising oil prices. Additionally end consumer gasoil
stocks were comparatively high in 2007 due to a mild winter 2006. It is assumed that the
circumstances were similar for other MS (e.g. Austria). Between 2013 and 2014 EU-28+ISL
CO; emissions decreased by 13%. It is remarkable that almost all countries report similar
decreases in 2014. The main reason might be the comparatively high temperatures in the
heating period within whole Europe.
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Table 3.77

1A4a Commercial/Institutional, liquid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Eih;;ilgl_ Change 2013-2014 | Change 1990-2014
Member State =
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 1422 574 764 2% 190 33% -658 -46%
Belgium 2 315 1522 1196 3% -326 -21% -1119 -48%
Bulgaria 2 986 73 46 0% -27 -37% -2 940 -98%
Croatia 531 190 159 0% -31 -16% -372 -70%
Cyprus 75 90 77 0% -12 -14% 2 3%
Czech Republic 2116 40 40 0% 0 -1% -2 076 -98%
Denmark 1081 369 336 1% -33 -9% -746 -69%
Estonia 19 5 3 0% -2 -32% -16 -82%
Finland 2196 939 938 2% -1 0% -1 258 -57%
France 18 886 13611 12 736 33% -874 -6% -6 150 -33%
Germany 28 175 15 860 12 662 33% -3198 -20% -15513 -55%
Greece 499 539 268 1% -270 -50% -230 -46%
Hungary 1106 124 154 0% 31 25% -952 -86%
Ireland 1870 931 771 2% -160 -17% -1 099 -59%
Italy 5199 1280 1069 3% -211 -17% -4 130 -79%
Latvia 1 007 142 156 0% 13 9% -852 -85%
Lithuania 933 9 11 0% 2 19% -923 -99%
Luxembourg 467 185 154 0% -31 -17% -314 -67%
Malta 63 129 119 0% -10 -8% 56 88%
Netherlands 370 263 274 1% 11 4% -96 -26%
Poland IE,NO 1303 1324 3% 21 2% 1324 100%
Portugal 745 368 450 1% 82 22% -295 -40%
Romania NO 233 226 1% -7 -3% 226 100%
Slovakia 384 40 28 0% -12 -31% -356 -93%
Slovenia 270 380 264 1% -116 -30% -6 -2%
Spain 3254 4371 3521 9% -850 -19% 267 8%
Sweden 2724 492 474 1% -18 -4% -2 251 -83%
United Kingdom 6 244 247 474 1% 227 92% -5 770 -92%
EU-28 84 937 44 307 38 692 100% -5 616 -13% -46 245 -54%
Iceland 16 2 2 0% -1 -21% -14 -88%
EU-28 + ISL 84 953 44 310 38 694 100% -5 616 -13% -46 259 -54%

From 1990 to 1993 Poland does not report any liquid fuels for stationary sources and reports liquid fuels from ‘Off-road

vehicles and other machinery’ under category 1A3 and therefore the notation key ‘IE, NO’ is reported.

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.115and Figure 3.116 shows CO emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by France, Germany and Spain; together they cause 75% of the CO»
emissions from liquid fuels in 1A4a. Fuel consumption decreased by 54% between 1990 and
2014. The dip in activity data 2007 is mainly due to Germany due to reasons explained
earlier in this chapter. The CO; implied emission factor for liquid fuels was 73.1 t/TJ in 2014.
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Figure 3.115 1A4a Commercial/Institutional, liquid fuels: Emission trend and share for CO2

1.A.4.a Liquid Fuels - Commercial/lnstitutional: CO2
Trend in the EU28
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If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A4a Commercial/Institutional — Solid Fuels (COy)

In 2014, CO; from solid fuels had a share of 3% within source category 1A4a (compared to
23% in 1990). Between 1990 and 2014 CO, emissions decreased by 92% (Table 3.78).
Twelve Member States and Island report emissions as ‘Not occurring’ in 2014; all other
Member States reduced emissions between 1990 and 2014 except Romania and Spain.
Between 2013 and 2014 CO- emissions decreased by 19%.

Table 3.78  1A4a Commercial/Institutional, solid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Sharein | hge 2013-2014 | Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 91 13 11 0% -2 -15% -80 -88%
Belgium 9 NO NO - - - -9 -100%
Bulgaria 60 19 10 0% -10 -50% -51 -84%
Croatia 88 1 NO,IE - -1 -100% -88 -100%
Cyprus - - - - - - - -
Czech Republic 6 237 155 73 2% -82 -53% -6 164 -99%
Denmark 8 NO NO - - - -8 -100%
Estonia 5 8 0 0% -8 -99% -4 -98%
Finland NO NO NO - - - - -
France 693 212 93 2% -119 -56% -601 -87%
Germany 22 426 60 50 1% -11 -17% -22 376 -100%
Greece 20 IE,NO NO,IE - - - -20 -100%
Hungary 475 10 9 0% -1 -71% -466 -98%
Ireland 3 NO NO - - - -3 -100%
Italy 219 NO NO - - - -219 -100%
Latvia 1411 49 39 1% -11 -22% -1372 -97%
Lithuania 1173 151 129 3% -22 -15% -1 044 -89%
Luxembourg NO NO NO - - - - -
Malta NO NO NO - - - - -
Netherlands 101 9 5 0% -4 -45% -96 -95%
Poland 8 992 3 006 2 630 67% -376 -13% -6 363 -71%
Portugal NO NO NO - - - - -
Romania NO 2 1 0% -1 -28% 1 100%
Slovakia 1729 513 298 8% -215 -42% -1431 -83%
Slovenia 203 NO NO - - - -203 -100%
Spain 154 199 168 4% -31 -16% 14 9%
Sweden NO NO NO - - - - -
United Kingdom 3544 393 393 10% 0 0% -3 151 -89%
EU-28 47 642 4 802 3909 100% -893 -19% -43 734 -92%
Iceland NO NO NO - - - - -
EU-28 + ISL 47 642 4 802 3909 100% -893 -19% -43 734 -92%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.117 and Figure 3.118 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Poland, Slovakia and the United Kingdom in 2014; together they
cause 85% of the CO, emissions from solid fuels in 1A4a. Fuel consumption in the EU-28
decreased by 92% between 1990 and 2014. The CO; implied emission factor for solid fuels
was 95.3 t/TJ in 2014. The comparatively low IEFs of Spain, Greece and Italy in 1990 are
due to a high share of gas works gas consumption in the 1990s.
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Figure 3.117 1A4a Commercial/Institutional, solid fuels: Emission trend and share for CO2

1.A.4.a Solid Fuels - Commercial/Institutional; CO2
Trend in the EU28

Share In year t-2 (2014)

- EU28
QOther 0.7%
PL 67 3%
0,
S CZ 1.9%
o~ = X
8 %2 GB 10.1%
== v S0
£ 5K (6%
w LT 33%
FR 2.4%
Lv 1.0%
FS 4 3%
HU 0.2%
Q=Y D ERFDODOCE " NNYTWLD-DVDDO ~—NNON
DO TOO OO OO0 O0DODO0O0 ™y v™v v
OO TTON OO D000 000000C0CC O 9 AL
—_—— e rrNNNANANANAOONN O sered Tro g 1C zoonmos aro ez iyend, Tha
rer 20 ropacdrg COUNTIZZ Wil 0% OrC Uesd 1
Arer
Yeaar
e e T I e R ) ' v SUENI-U A TICIMETAETC 1M 0002 125 TR0 Zany ik S i1

Figure 3.118 1A4a Commercial/lnstitutional, solid fuels: Overview of outliers of Implied Emission Factors for CO2
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A4a Commercial/Institutional — Gaseous Fuels (COy)

In 2014 CO; from gaseous fuels had a share of 67% within source category 1A4a (compared
to 33% in 1990). Between 1990 and 2014, the emissions increased by 46% (Table 3.79). All
Member States except Latvia, Lithuania, the Netherlands and Slovakia reported increasing
emissions. The highest absolute increases occurred in Germany, France, Italy, Poland,
Spain and the United Kingdom. Between 2013 and 2014 CO, emissions decreased by 14%.

Table 3.79  1A4a Commercial/Institutional, gaseous fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Sharein | hge 2013-2014 | Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 707 1354 1227 1% -127 -9% 520 74%
Belgium 1934 4 542 3586 4% -956 -21% 1652 85%
Bulgaria 39 181 193 0% 12 7% 154 396%
Croatia 160 318 311 0% -7 -2% 151 95%
Cyprus - - - - - - - -
Czech Republic 1670 2 950 2425 2% -525 -18% 754 45%
Denmark 363 529 391 0% -138 -26% 28 8%
Estonia 20 50 54 0% 4 8% 34 168%
Finland 45 86 74 0% -12 -14% 28 63%
France 8 866 13 438 11 152 11% -2 286 -17% 2 287 26%
Germany 13 547 21 898 19 890 20% -2 008 -9% 6 344 47%
Greece IE,NO 290 293 0% 2 1% 293 100%
Hungary 1110 3249 2 664 3% -585 -18% 1554 140%
Ireland 223 989 984 1% -6 -1% 760 340%
Italy 10 135 17 977 15 045 15% -2 932 -16% 4910 48%
Latvia 274 243 242 0% -1 0% -33 -12%
Lithuania 709 147 135 0% -11 -8% -573 -81%
Luxembourg 170 306 240 0% -66 -22% 71 42%
Malta 0 0 0 0% 0 19% 0 108%
Netherlands 7 758 8571 6 782 7% -1 789 -21% -976 -13%
Poland 773 4 292 3783 4% -509 -12% 3009 389%
Portugal NO 691 687 1% -4 -1% 687 100%
Romania NO 1 826 1 805 2% -21 -1% 1 805 100%
Slovakia 2035 1531 1235 1% -296 -19% -800 -39%
Slovenia 29 73 83 0% 10 14% 54 186%
Spain 395 5474 4 955 5% -519 -9% 4 560 1154%
Sweden 86 202 202 0% 0 0% 116 135%
United Kingdom 15721 22 626 19 168 20% -3459 -15% 3447 22%
EU-28 66 769 113 833 97 606 100% -16 227 -14% 30 837 46%
Iceland NO NO NO - - - - -
EU-28 + ISL 66 769 113 833 97 606 100% -16 227 -14% 30 837 46%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.119 and Figure 3.120 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by France, Germany, Italy, the Netherlands and the UK; together
they cause 67% of the CO, emissions from gaseous fuels in 1A4a. Fuel combustion rose by
45% between 1990 and 2014. The CO; implied emission factor for gaseous fuels was 56.4
t/TJ in 2014. The comparatively high IEF of Malta is because LPG is included under gaseous
fuels.
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Figure 3.119 1A4a Commercial/Institutional, gaseous fuels: Emission trend and share for CO2

1.A.4.a Gaseous Fuels - Commercial/lnstitutional: CO2
Trend in the EU28
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Figure 3.120 1A4a Commercial/Institutional, gaseous fuels: Overview of outliers of Implied Emission Factors for

CO2(in t/TJ)
64
Mean value

62

- = = Upper bench
60

- = = Lower bench
58

=== |PCC lower default value
56

=== |PCC upper default value
54 L L e -—===========

= MLT
O o4 N M < 1 © I~ 0 O O d N M & 1 © N~ 0 0O O d4 N M <
D OO O OO DO O 0O 0O 0O O O 0O O O W oH A d o
O O O O O O O O O O O O O O O O O O O O O O O O o
L I B B B T e O B B I o o N A N e o e o S A o VA o N A N A S A o VI oV A OV S VI oV

Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A4a Commercial/Institutional — Other Fossil Fuels (COy)

Under this key source Member States report CO, emissions from waste incineration plants
with energy recovery, whose main economic activity is the treatment of waste.

In 2014, CO, from other fossil fuels had a share of 3%. Between 1990 and 2014 CO:
increased by 349% (Table 3.80). 21 Member States and Island report emissions as ‘Not
occurring’ in 2014; Between 2013 and 2014 CO; increased by 6%. Emissions trend and
emissions level are strongly dominated by ltaly.

Table 3.80: 1A4a Commercial/Institutional, other fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt Sharein | hge 2013-2014 | Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 350 5 6 0% 1 17% -344 -98%
Belgium 31 102 102 2% 0 0% 72 233%
Bulgaria NO NO NO - - - - -
Croatia NO NO NO - - - - -
Cyprus - - - - - - - -
Czech Republic NO NO NO - - - - -
Denmark 34 7 14 0% 7 89% -20 -58%
Estonia NO NO NO - - - - -
Finland 0 NO NO - - - 0 -100%
France NO NO NO - - - - -
Germany NA NA NA - - - - -
Greece IE,NO IE,NO NO,IE - - - - -
Hungary NO NO NO - - - - -
Ireland NO NO NO - - - - -
Italy 526 4132 4374 96% 242 6% 3848 731%
Latvia NO NO NO - - - - -
Lithuania NO NO NO - - - - -
Luxembourg NO NO NO - - - - -
Malta NO NO NO - - - - -
Netherlands NO NO NO - - - - -
Poland 72 59 25 1% -33 -57% -47 -65%
Portugal NO NO NO - - - - -
Romania NO 0 21 0% 21 11494% 21 100%
Slovakia NO NO NO - - - - -
Slovenia NO NO NO - - - - -
Spain NO NO NO - - - - -
Sweden NO 3 3 0% 0 0% 3 100%
United Kingdom NO NO NO - - - - -
EU-28 1013 4 308 4 546 100% 238 6% 3533 349%
Iceland NO NO NO - - - - -
EU-28 + ISL 1013 4 308 4 546 100% 238 6% 3533 349%

Figure 3.121 and Figure 3.122 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Italy; it causes 96% of the CO- emissions from other fuels in 1A4a.
The CO; implied emission factor for other fossil fuels was 112.0 t/TJ in 2014.
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Figure 3.121 1A4a Commercial/Institutional, other fuels: Emission trend and share for CO2

1.A.4.a Other Fossil Fuels - Cammercial/Institutional: CO2
Trend in the EU28
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Figure 3.122 1A4a Commercial/Institutional, other fuels: Overview of outliers of Implied Emission Factors for CO2
(in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.

273



3.24.2 Residential (1A4b)

In this chapter information about emission trends, Member States’ contribution and activity
data is provided for category 1A4b by fuels. CO, emissions from 1A4b Residential are the
sixth largest key category of GHG emissions in the EU-28+ISL and account for 9.5% of total
GHG emissions in 2014.

Figure 3.123 shows the emission trend within the category 1A4b, which is mainly dominated
by CO. emissions from liquid and gaseous fuels. Total GHG emissions decreased by 28%
since 1990, although CO, emissions from gaseous fuels increased strongly (+22%) which
was counterbalanced by decreasing emissions from other fossil fuels. From 2013 to 2014
CO; emissions decreased by 15.1% and energy consumption decreased by 14.1% which is
correlating with the trend in EU-28 heating degree days (-14%). Biomass consumption
reached a share of 22% in the year 2014 while the share of solid fuels consumption dropped
to 5%.

Figure 3.123 1A4b Residential: Total, CO2 and CH4 emission and activity trends
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CO; emissions from 1A4b Residential

Between 1990 and 2014, CO, emissions from households decreased by 28% in the EU-
28+ISL (Figure 3.123). Main factors influencing CO. emissions from this source category are
(1) outdoor temperature, (2) number and size of dwellings, (3) building codes, (4 thermal
properties of building stock, (5) fuel split for heating and warm water, (6) use of renewable
energy sources, e.g. biomass or solar panels, and (7) the use of district heating. Fossil fuel
consumption of households decreased by 20% between 1990 and 2014, with a fuel shift from
coal and oil to natural gas and biomass.
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Between 1990 and 2014, the largest CO, reduction in absolute terms was reported by
Germany reducing emissions by 44.3 million tonnes. Only five Member States show
increases in their emissions. One reason for the performance of the Nordic countries and
Austria is increased use of district heating. As district heating replaces heating boilers in
households, an increase in the share of district heating reduces CO. emissions from
households (but increases emissions from energy industries if fossil fuels are used). In
Germany, efficiency improvements and the fuel switch in eastern German households are
two reasons for the emission reductions. Between 2013 and 2014 all Member States except
Latvia and Greece show decreasing emissions with the largest decrease reported by France,
Italy, Germany and the United Kingdom.

Table 3.81  1A4b Residential: Member States’ contributions to CO2 emissions and information on method
applied and emission factor

CO2 emissions in kt Esljf;éflgl_ Change 2013-2014 | Change 19902014 | . Emission
izl S emissions applied factor
1990 2013 2014 | o014 | KtCO2 % kt CO2 %

Austria 9963  6336] 5208 1%| 1039 16%| 4665 47% NA NA
Belgium 20471 18473] 15502 4% 2972 16%| 4969 24%| CS,NATL,T3 D.NA
Bulgaria 2 891 934 699 0% 235 25%| 2192 76%|  NATLT2]  CSDNA
Croatia 2020]  1636] 1427 0% 209 13% 602 30% NA,T1 D.NA
Cyprus 300 337 302 0% 35 10% 3 1% T1 D
Czech Republic | 15837  7572| 5954 2%| 1618 21%| 9883 62% TLT2 Cs.D
Denmark 5004 2142] 1473 0% 670 31%| 3531 Z1%[CRM,TLT2,73 Cs.D
Estonia 1338 193 192 0% 1 1%| 1146 86% TL,T2 Cs.D
Finland 3147]  1456] 1411 0% 45 3% 1736 55%FS,M.NATLT3|  CS.DNA
France 54976| 57327| 46887 13%| -10 440 18%|  -8089 15% ; ;
Germany 128636] 99733] 84307 23%| 15425 15%| 44328 34% Cs.T2 Ccs
Greece 4654 3588 378l 1% 193 5% 873 _19% TL,T2 Cs.D
Hungary 15717] 6847] 6183 2% 663 10%| 9534 61%| NATLT2]  CSDNA
Ireland 7052] 6202 5579 2% 623 10%| 1473 21% ™ Ccs
Italy 52479 51322| 42423 12%| 8899 17%| 10 056 19% NA T2 CS.NA
Latva 1198 436 441 0% 5 1% 757 63% TLT2 Cs.D
Lithuania 2362 698 644 0% 54 8%| 1719 73% ™ cs
Luxembourg 663 1057 990 0% 67 6% 326 49%|  NATLT2|  CS.D.NA
Malta 70 79 74 0% 5 6% 4 6% T1 D
Netherlands 20732] 20490 15283 4%| 5207 25%| 5449 26% NAT2|  CS,DNA
Poland 35383| 37049] 34105 9%| 2945 8%| 1279 4%|  NOTLT2| _ CS,DNO
Portugal 1656]  1949] 1860 1% 89 5% 205 12% ; ;
Romania 8956] 6314 5880 2% 435 7% 3077 34% TLT2 Cs.D
Slovakia 7163] 3088 2651 1% 437 14%| 4511 63% ™ Ccs
Slovenia 809 819 656 0% 163 20% 153 19% TL,T2 Cs.D
Spain 12979] 15852] 15420 4% 432 3% 2441 19% NA, T2|CS,M,NA,OTH
Sweden 6 236 791 745 0% 45 6%| 5491 _88% TLT2 Ccs
United Kingdom | 78587|  74482| 61 427 17%| 13055 18%| 17 160 22%| NATLT2T3| _ CS.D.NA
EU28 501289 427 202] 361595 100%] 65 607 _15%| -139 694 28%)

Iceland 31 8 16 0% of 113% 14 47% TLT2 D
EU-28 + ISL 501319 427209 361611 100%| 65598 15%| 139708 28%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A4b Residential — Liquid Fuels (COy)

In 2014 CO; from liquid fuels had a share of 27% within source category 1A4b (compared to
34% in 1990). Between 1990 and 2014 emissions decreased by 44% (Table 3.82). France,
Germany and Italy show the highest absolute decreases.Only four Member States reported
increasing emissions since 1990. Between 2013 and 2014 EU-28+ISL CO; emissions
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decreased by 12%. The strong decrease from 2006 to 2007 for Germany is due to low gasoil
sales to end consumers. Many end consumers did not restock their oil tanks in 2007
because of high outdoor temperatures and rising oil prices. Additionally end consumer gasoil
stocks were comparatively high in 2007 due to a mild winter 2006. It is assumed that the
circumstances were similar for other MS (e.g. Austria).

Table 3.82  1A4b Residential, liquid fuels: Member States’ contributions to CO2 emissions

CO2 emissions in kt E?thzi;ilgL Change 2013-2014 | Change 1990-2014
Member State e
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %
Austria 5 605 3437 2 885 3% -551 -16% -2 720 -49%
Belgium 12 801 9331 8 369 8% -962 -10% -4 432 -35%
Bulgaria 158 64 64 0% 0 0% -94 -59%
Croatia 1137 472 394 0% -78 -16% -742 -65%
Cyprus 300 337 302 0% -35 -10% 3 1%
Czech Republic 239 12 12 0% 0 0% -227 -95%
Denmark 3944 557 97 0% -460 -83% -3 847 -98%
Estonia 545 37 40 0% 3 9% -505 -93%
Finland 3022 1370 1329 1% -42 -3% -1 694 -56%
France 30 989 19 097 15 294 15% -3 803 -20%| -15 695 -51%
Germany 56 382 42 886 38 295 38% -4 591 -11%| -18 087 -32%
Greece 4 565 3044 3229 3% 185 6% -1 336 -29%
Hungary 3459 226 163 0% -62 -28% -3 296 -95%
Ireland 1175 2752 2570 3% -182 -7% 1395 119%
Italy 25 540 8 020 6 694 % -1327 -17% -18 846 -74%
Latvia 330 154 157 0% 3 2% -173 -52%
Lithuania 397 138 132 0% -6 -4% -265 -67%
Luxembourg 467 556 457 0% -99 -18% -10 -2%
Malta 70 78 74 0% -5 -6% 4 6%
Netherlands 775 205 183 0% -22 -11% -593 -76%
Poland 107 1621 1647 2% 26 2% 1540 1434%
Portugal 1 656 1375 1255 1% -120 -9% -401 -24%
Romania 922 541 559 1% 18 3% -363 -39%
Slovakia 93 23 12 0% -12 -50% -81 -88%
Slovenia 439 553 450 0% -103 -19% 11 2%
Spain 9971 7 893 7710 8% -184 -2% -2 261 -23%
Sweden 6 150 692 646 1% -46 -7% -5 504 -89%
United Kingdom 7 338 8 629 7 859 8% -770 -9% 522 7%
EU-28 178 575 114099 100 879 100%| -13 220 -12%| -77 696 -44%
Iceland 31 8 16 0% 9 113% -14 -47%
EU-28 + ISL 178 606 114107 100 895 100%| -13212 -12%| -77 711 -44%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.124 and Figure 3.125 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Belgium, France, Germany, Italy, Spain and the United Kingdom;
together they cause 84% of the CO; emissions from liquid fuels in 1A4b. Fuel consumption in
the EU-28+ISL decreased by 43% between 1990 and 2014. The CO; implied emission factor
for liquid fuels was 72.3 t/TJ in 2014.
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Figure 3.124 1A4b Residential, liquid fuels: Emission trend and share for CO2

1.A.4.b Liquid Fuels - Residential: CO2
Trend in the EU28
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Figure 3.125 1A4b Residential, liquid fuels: Overview of outliers of Implied Emission Factors for COz2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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1A4b Residential —=Solid Fuels (COy)

In 2014 CO, from solid fuels had a share of 9% within source category 1A4b (compared to
26% in 1990). Between 1990 and 2014 CO; emissions decreased by 74% (Table 3.83). All
Member States reported decreasing emissions with the highest reductions in absolute terms
in Germany, the United Kingdom, the Czech Republic, Hungary and Slovakia. Between 2013
and 2014 CO; emissions decreased by 13%. Iceland, Cyprus, Malta, Sweden and Portugal

report emissions as ‘Not occurring’.

Table 3.83  1A4b Residential, solid fuels: Member States’ contributions to CO2 emissions
.. . Share in
CO2 emissions in kt Change 2013-2014 | Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 2511 112 91 0% -21 -19% -2420 -96%
Belgium 1796 360 284 1% -76 -21% -1512 -84%
Bulgaria 2734 766 530 2% -236 -31% -2 203 -81%
Croatia 436 17 14 0% -2 -13% -422 -97%
Cyprus - - - - - - - -
Czech Republic 13 500 2 850 2121 6% -729 -26% -11 379 -84%
Denmark 72 2 0 0% -2 -98% -72 -100%
Estonia 338 23 19 0% -4 -18% -319 -94%
Finland 33 1 1 0% 0 -2% -32 -97%
France 3 327 381 168 0% -213 -56% -3159 -95%
Germany 40 661 2 805 2031 6% -774 -28% -38 630 -95%
Greece 89 4 12 0% 8 231% -77 -86%
Hungary 8 107 576 446 1% -131 -23% -7 661 -95%
Ireland 2483 1099 882 3% -217 -20% -1 601 -64%
Italy 707 12 12 0% 0 0% -695 -98%
Latvia 606 50 50 0% 0 0% -556 -92%
Lithuania 1440 198 168 0% -29 -15% -1271 -88%
Luxembourg 26 3 2 0% -1 -24% -24 -92%
Malta NO NO NO - - - - -
Netherlands 61 5 3 0% -2 -41% -58 -95%
Poland 28 420 27 396 25075 71% -2321 -8% -3 346 -12%
Portugal NO NO NO - - - - -
Romania 2 810 85 264 1% 179 210% -2 546 -91%
Slovakia 5441 248 222 1% -26 -11% -5 220 -96%
Slovenia 345 2 1 0% -1 -47% -344 -100%
Spain 2091 460 444 1% -15 -3% -1 646 -79%
Sweden NO NO NO - - - - -
United Kingdom 16 283 2725 2 300 7% -425 -16% -13 983 -86%
EU-28 134 316 40 177 35 141 100% -5 036 -13% -99 175 -74%
Iceland NO NO NO - - - - -
EU-28 + ISL 134 316 40 177 35141 100% -5 036 -13% -99 175 -74%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.126 and Figure 3.127 shows CO, emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by Poland, Germany, the Czech Republic and the United Kingdom;
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together they cause 90% of the CO, emissions from solid fuels in 1A4b. Fuel consumption in
the EU-28 decreased by 74% between 1990 and 2014. The CO; implied emission factor for
solid fuels was 95.4 t/TJ in 2014. The comparatively low IEFs of Italy and Spain in 1990 are
due to a high share of gas works gas consumption in the 1990s.

Figure 3.126 1A4b Residential, solid fuels: Emission trend and share for CO2

1.A.4.b Solid Fuels - Residential: CO2
Trend in the EU28
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Figure 3.127 1A4b Residential, solid fuels: Overview of outliers of Implied Emission Factors for COz2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper

and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.

1A4b Residential — Gaseous Fuels (COy)

In 2014, CO. from gaseous fuels had a share of 59% within source category 1A4db
(compared to 35% in 1990). Between 1990 and 2014, the emissions increased by 22%
(Table 3.84). All Member States except Lithuania, the Netherlands, Romania and the United
Kingdom reported increasing emissions. The highest absolute increase occurred in
Germany, France, Spain and Italy. Between 2013 and 2014, EU-28+ISL emissions

decreased by 17%.
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Table 3.84  1A4b Residential, gaseous fuels: Member States’ contributions to CO2 emissions
. . Share in
CO2 emissions in kt Change 2013-2014 Change 1990-2014
Member State EU-28+ISL
emissions
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 1847 2 787 2321 1% -466 -17% 474 26%
Belgium 5874 8 783 6 849 3% -1934 -22% 975 17%
Bulgaria NO 104 105 0% 1 1% 105 100%
Croatia 456 1147 1018 0% -129 -11% 562 123%
Cyprus - - - - - - - -
Czech Republic 2098 4710 3821 2% -889 -19% 1722 82%
Denmark 988 1584 1376 1% -208 -13% 388 39%
Estonia 116 117 117 0% 0 0% 1 1%
Finland 25 66 64 0% -2 -3% 39 153%
France 20 660 37 848 31425 14% -6 423 -17% 10 764 52%
Germany 31564 54 042 43 981 20% -10 061 -19% 12 417 39%
Greece IE,NO 541 540 0% -1 0% 540 100%
Hungary 4152 6 045 5574 2% -470 -8% 1423 34%
Ireland 270 1422 1272 1% -150 -11% 1002 372%
Italy 26 232 43 290 35718 16% -7 572 -17% 9 486 36%
Latvia 220 231 233 0% 2 1% 14 6%
Lithuania 510 285 278 0% -7 -2% -232 -46%
Luxembourg 170 499 531 0% 32 6% 361 213%
Malta 0.2 0.4 0.4 0% 0.0 -9% 0.2 95%
Netherlands 19 896 20 280 15 097 7% -5 183 -26% -4 799 -24%
Poland 6 856 8 033 7 383 3% -650 -8% 527 8%
Portugal NO 574 606 0% 31 5% 606 100%
Romania 5225 5689 5 057 2% -632 -11% -168 -3%
Slovakia 1628 2 817 2418 1% -399 -14% 790 48%
Slowvenia 25 265 205 0% -60 -23% 180 717%
Spain 918 7 499 7 266 3% -233 -3% 6 349 692%
Sweden 86 929 99 0% 0 0% 13 15%
United Kingdom 54 478 63 121 51 261 23% -11 860 -19% -3217 -6%
EU-28 184 294| 271877| 224615 100%| -47 262 -17% 40 321 22%
Iceland NO NO NO - - - - -
EU-28 + ISL 184 294| 271877| 224615 100%| -47 262 -17% 40 321 22%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.128 shows CO; emissions for EU-28 and the Member States as well as the share of
the Member States with the highest contributions. The largest emissions are reported by
France, Germany, Italy and the United Kingdom; together they cause 72% of the CO;
emissions from gaseous fuels in 1A4b. Fuel consumption in the EU-28+ISL rose 21%
between 1990 and 2014. The CO; implied emission factor for gaseous fuels was 56.4 t/TJ in
2014. The comparatively high IEF of Malta is because LPG is included under gaseous fuels.
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Figure 3.128 1A4b Residential, gaseous fuels: Emission trend and share for CO2

1.A.4.b Gaseous Fuels - Residential: CO2
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Figure 3.129 1A4b Residential, gaseous fuels: Overview of outliers of Implied Emission Factors for COz2 (in t/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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CH4 emissions from 1A4b Residential

CHa4 emissions mainly occur from incomplete biomass and coal combustion. CH4 emissions
from 1A4b Residential accounted for 0.3% of total GHG emissions in 2014. Between 1990
and 2014, CH, emissions from households decreased by 28% in the EU-28 (Table 3.85).
France, the Check Republic and the United Kingdom reported the highest decrease in
emissions while Italy and Poland reported the highest increase in emissions. Between 2013
and 2014 CH. emissions decreased by 9%.

Table 3.85  1A4b Residential: Member States’ contributions to CHa emissions and information on method
applied and emission factor

CH4 emissions in kt CO2 equiv. Esljf;éflgl_ Change 2013-2014 | Change 19902014 | . Emission
M 9Ey SETR emissions [ kt CO2 kt CO2 applied factor
1990 2013 2014 in 2014 X % X %
equiv. equiv.

Austria 450 227 186 1% -41 -18% -264 -59% NA NA
Belgium 270 277 208 2% -70 -25% -62 -23%| CS,NA,T1,T3 CR,D,NA
Bulgaria 262 295 272 2% -23 -8% 10 4% NA, T1 D,NA
Croatia 181 127 322 2% 195 153% 142 78% NA,T1 D,NA
Cyprus 2 3 2 0% 0 -10% 1 29% T1 D
Czech Republic 1226 615 547 4% -68 -11% -679 -55% T1 D
Denmark 119 117 97 1% -21 -18% -22 -19%|CR,M,T1,T2,T3 CS,D,0TH
Estonia 95 122 120 1% -2 -1% 25 27% T1 D
Finland 198 272 275 2% 3 1% 76 38%[S,M,NA,T1,T3 CS,D,NA
France 4 596 1536 1278 10% -258 -17% -3 319 -72% - -
Germany 1445 772 633 5% -138 -18% -812 -56% T2,T3 CS,M
Greece 92 97 97 1% 0 0% 5 5% T1 D
Hungary 827 271 238 2% -32 -12% -589 -71% NA, T1 D,NA
Ireland 443 176 151 1% -24 -14% -291 -66% T1 D
Italy 1091 2284 1981 15% -303 -13% 890 82% NA, T2 CR,NA
Latvia 149 109 107 1% -1 -1% -42 -28% T1,T2 CS,D
Lithuania 175 169 157 1% -12 -7% -18 -10% T1,T2 CS,D
Luxembourg 9 10 10 0% 0 -3% 1 10% NA,T1 D,NA
Malta 0.2 0.2 0.2 0% 0.0 -7% 0.0 -5% T1 D
Netherlands 456 500 423 3% -76 -15% -33 -71% NA,T1,T2 CS,D,NA
Poland 2 445 3071 2 801 21% -270 -9% 356 15% NO,T1 D,NO
Portugal 410 244 243 2% -1 0% -167 -41% - -
Romania 416 997 1014 8% 16 2% 598 144% T1 D
Slovakia 452 173 173 1% 0 0% -279 -62% T1 D
Slovenia 128 169 140 1% -28 -17% 12 9% T1 D
Spain 794 862 865 6% 3 0% 71 9% NA, T2 D,NA
Sweden 284 259 245 2% -14 -5% -39 -14% M, T1 CS
United Kingdom 1440 843 762 6% -81 -10% -678 -47%| NA,T1,T2,T3 CS,D,NA
EU-28 18 456 14 598 13 350 100% -1 248 -9% -5 106 -28%)

Iceland 0 0 0 0% 0 129% 0 -51% T1,T2 D
EU-28 + ISL 18 456 14 598 13 350 100% -1 248 -9% -5 106 -28%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A4b Residential — Biomass (CHa)

In 4 CH, from biomass had a share of 2.6% within source category 1A4b (compared to 1.8%
in 1990). Between 1990 and 2014 CH, increased by 6% (Table 3.86). France reported the
highest absolute decrease, while CHs emissions of Italy, Romania and Poland increased
significantly. Between 2013 and 2014, CH4 emissions decreased by 7%.

283



Table 3.86

1A4b Residential, biomass: Member States’ contributions to CH4 emissions

CH4 emissions in kt CO2 equiv. Share in Change 2013-2014 | Change 1990-2014
EU-28+ISL
Member State ciifestons [ TG 6on K CO2
1990 2013 2014 q . % . %
in 2014 equiv. equiv.
Austria 374 222 182 2% -41 -18% -192 -51%
Belgium 71 197 141 1% -56 -28% 70 98%
Bulgaria 54 235 230 2% -5 -2% 176 325%
Croatia 143 122 318 3% 196 160% 175 122%
Cyprus 1 2 2 0% 0 -9% 1 53%
Czech Republic 254 382 376 4% -6 -2% 122 48%
Denmark 109 110 92 1% -18 -17% -18 -16%
Estonia 40 118 117 1% -1 -1% 77 191%
Finland 181 262 265 3% 3 1% 84 46%
France 4179 1352 1137 12% -215 -16% -3 042 -73%
Germany 280 628 524 5% -104 -17% 244 87%
Greece 91 96 96 1% 0 0% 5 6%
Hungary 186 215 193 2% -22 -10% 7 4%
Ireland 14 9 8 0% -1 -10% -6 -42%
Italy 1 000 2224 1931 20% -293 -13% 931 93%
Latvia 96 103 102 1% -1 -1% 5 5%
Lithuania 58 147 138 1% -9 -6% 80 136%
Luxembourg 5 7 7 0% 0 0% 2 40%
Malta NO NO NO - - - - -
Netherlands 98 133 136 1% 3 2% 38 38%
Poland 258 876 791 8% -86 -10% 533 207%
Portugal 409 243 242 2% -1 0% -166 -41%
Romania 181 976 979 10% 3 0% 799 442%
Slovakia 36 151 153 2% 2 2% 117 326%
Slovenia 102 166 138 1% -28 -17% 36 36%
Spain 651 789 794 8% 5 1% 143 22%
Sweden 277 254 240 2% -14 -5% -36 -13%
United Kingdom 57 473 453 5% -20 -4% 396 698%
EU-28 9 206 10 493 9 786 100% -708 -7% 579 6%
Iceland NO NO NO - - - - -
EU-28 + ISL 9 206 10 493 9 786 100% -708 -7% 579 6%

Abbreviations explained in the Chapter ‘Units and abbreviations’.

Figure 3.130 and Figure 3.131 shows CH4 emissions and implied emission factors for EU-
28+ISL as well as the share of the Member States with the highest contributions. The largest
emissions are reported by France, Poland, Italy, Romania and Spain; together they cause
58% of the CH4 emissions from biomass fuels in 1A4b. Biomass fuel consumption in the EU-
28 rose by 54% between 1990 and 2014. The CH, implied emission factor for biomass fuels
was 237.8 kg/TJ in 2014. The high IEF of the Netherlands is due to wrong activity data
reported in the CRF.
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Figure 3.130 1A4b Residential, biomass: Emission trend and share for CH4

1.A.4.b Biomass - Residential: CH4
Trend in the EU28
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Figure 3.131 1A4b Residential, biomass: Overview of outliers of Implied Emission Factors for CH4 (in kg/TJ)
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Note: Individual data points where MS IEFs are outside of the range of the mean IEF +/- 1.5 standard deviations (upper
and lower bench) are illustrated.
If only one IPCC default value exists, lower and upper IPCC default values are identical and appear as one line.
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3.243 Agriculture/Forestry/Fisheries (1A4c)

In this chapter information about emission trends, Member States’ contribution and activity
data is provided for -category 1A4c by fuels. CO, emissions from 1A4c
Agriculture/Forestry/Fisheries accounted for 2% of total EU-28+ISL GHG emissions in 2014.
Between 1990 and 2014, CO; emissions from 1A4c Agriculture/Forestry/Fisheries decreased
by 19% in the EU-28+ISL (Table 3.87).

Figure 3.132 shows the emission trend within source category 1A4c, which is mainly
dominated by CO, emissions from liquid fuels. Total GHG emissions decreased by 17%,
mainly due to decreases in CO_ emissions from liquid fuels (-17%).

Figure 3.132 1A4c Agriculture/Forestry/Fisheries: Total and CO2 emission trends
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The five Member States, France, Poland, Italy, the Netherlands and Spain together
contributed 66% to the emissions from this source in 2014. Spain and Poland were the
Member State with the highest increase in absolute terms between 1990 and 2014, while the
highest decreases were achieved in the Czech Republic, Germany and Greece.
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Table 3.87

1A4c Agriculture/Forestry/Fisheries: Member States’ contributions to CO:2

information on method applied and emission factor

emissions and

CO2 emissions in kt ESUE;?-IQL Change 2013-2014 | Change 19902014 | Emission
M 9ET SETR emissions applied factor
1990 2013 2014 in 2014 kt CO2 % kt CO2 %

Austria 1252 811 816 1% 5 1% -436 -35% NA NA
Belgium 2 796 2 015 1731 2% -284 -14% -1 065 -38%| CS,NA,T1,T3 D,NA
Bulgaria 1653 476 462 1% -13 -3% -1191 -72% T1,T2 CS,D
Croatia 835 635 639 1% 5 1% -196 -23% NA,T1 D,NA
Cyprus 55 76 67 0% -9 -12% 11 21% T1 D
Czech Republic 3790 1244 1223 2% -22 -2% -2 568 -68% NA,T1,T2 CS,D,NA
Denmark 2 478 1916 1817 2% -98 -5% -661 -27%|CR,M,T1,T2,T3 CS,D
Estonia 496 246 307 0% 61 25% -189 -38% NA,T1,T2 CS,D,NA
Finland 1863 1483 1375 2% -108 -7% -488 -26%[S,M,NA, T1,T3 CS,D,NA
France 10 815 11 794 11 561 16% -233 -2% 746 7% NA NA
Germany 10 247 5 569 5 301 7% -267 -5% -4 946 -48%| CS,T1,T2,T3 CS,M
Greece 2 893 486 469 1% -17 -4% -2 424 -84% T1,T2 CS,D,NO
Hungary 2 638 1254 1385 2% 130 10% -1 253 -47% NA,T1,T2 CS,D,NA
Ireland 747 616 557 1% -59 -10% -190 -25% NA,T1,T2 CS,D,NA
ltaly 8 375 6 787 6 818 9% 30 0% -1 557 -19% T2 CS
Latvia 1579 378 379 1% 1 0% -1 200 -76% NA,T1,T2 CS,D,NA
Lithuania 410 94 97 0% 3 3% -313 -76% NA, T2 CS,NA
Luxembourg 17 56 55 0% -1 -2% 38 232% NA,T1,T2 CS,D,NA
Malta 3.0 17.4 16.5 0% -1.0 -6% 13.4 445% T1 D
Netherlands 9 848 9 810 8 599 12% -1211 -12% -1 249 -13% NA, T2 CS,D,NA
Poland 8 508 10 154 9727 13% -427 -4% 1219 14% NO,T1,T2 CS,D,NO
Portugal 1661 1052 1014 1% -38 -4% -647 -39% NO,T1,T2 CR,D,NO
Romania 1998 987 951 1% -35 -4% -1 046 -52% D,T1,T2 CS,D
Slovakia 45 103 96 0% -8 -8% 50 111% NA,T1,T2 CS,D,NA
Slovenia 334 208 220 0% 12 6% -114 -34% NA, T1 D,NA
Spain 8 310 11 770 11 804 16% 33 0% 3493 42% NA,T2,T3|CS,M,NA,OTH
Sweden 1571 1565 1475 2% -91 -6% -96 -6% M, T1 CS
United Kingdom 5232 4193 4109 6% -84 -2% -1123 -21%| NA,T1,T2,T3 CS,D,NA
EU-28 90 450 75 797 73 070 99% -2 726 -4%) -17 380 -19%)

Iceland 772 561 566 1% 5 1% -206 -27% T1,T2 D
EU-28 + ISL 91 222 76 357 73 636 100% -2 721 -4%) -17 586 -19%)

Abbreviations explained in the Chapter ‘Units and abbreviations’.

1A4c Agriculture/Forestry/Fisheries — Liquid Fuels (COy)

In 2014 CO- from liquid fuels had a share of 72% within source category 1A4c (compared to
71% in 1990). Between 1990 and 2014 CO; decreased by 17% (Table 3.88). Nine Member
States reported increasing emissions with the highest increases in absolute terms in Spain
and Poland. Between 2013 and 